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Introduction

Who Should Use This Manual

The Biomek FX Manual isintended to assist all users of the Biomek FX. If you
arejust getting started using the Biomek FX, you will find the lessonsin the
Quick-Start Tutorials helpful. More in-depth information isincluded in the
Software Reference and Hardware Reference sections and in other sections of the
manual for the more experienced user.

How This Manual Is Organized

The Biomek FX Manual is organized primarily into eight, tabbed sections.
However, the sections entitled Software Reference and Hardware Reference are
large and each contains several chapters. So each chapter, rather than the entire
section, is paged individually.

A Table of Contents that lists sections and chapter titles, with second-level and
third-level headings, and the respective page numbers appears after this
Introduction and the Safety Information. A List of Figuresand a List of Tables
are also included.

The tabbed, labeled sections are presented in the following order:

Introduction

Safety Information
Tutorials

Software Reference
Hardware Reference
Solutions
Appendices

Glossary/Index

Biomek® FX User’s Manual
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Introduction

What Is Included in This Manual

Theinformation in the sections is arranged and grouped logically to help you
find pertinent information quickly. The following descriptions will familiarize
you with the content of each section so you’ll know where to go to find the
information you need.

Safety Information

All of the important safety information is included in the Safety Information
section. This section includes information on all of the warnings and cautions
illustrated in the manual and marked on the Biomek FX instrument. French,
German, ltalian, Spanish, and Japanese translations of all important safety
information are also included.

Tutorials

The Quick-Start Guide Tutorials will help the new user of Biomek FX get started.
The lessons are presented in a step-by-step, hands-on tour that will guide you
through the interface that controls the basic functions of the Biomek FX. Each
lesson in this series builds on the tutorial completed previously and gradually
increases in complexity, building your bank of knowledge for operating the
Biomek FX.

e Quick Start — Tutorial One (refer to Chapter 1)
e Quick Start — Tutorial Two (refer to Chapter 2)
e Quick Start — Tutorial Three (refer to Chapter 3)
e Quick Start — Tutorial Four (refer to Chapter 4)
e Quick Start — Tutorial Five (refer to Chapter 5)

Software Reference

Theinformation in this section is arranged by descriptive chapter titles to help
you find information on how to effectively use the software to control operations
on the Biomek FX. The chapters in the Software Reference section appear in the
following order:

e Using the Basic Step Palette (refer to Chapter 6)

e Using the Intermediate Step Palette (refer to Chapter 7)
e Using the Advanced Step Palette (refer to Chapter 8)

e Using the Devices Step Palette (refer to Chapter 9)

¢ Using the Technique and Liquid Type Editors
(refer to Chapter 10)

e Using the Pipetting Template Editor (refer to Chapter 11)

e Preparing and Managing the Deck (refer to Chapter 12)

e Configuring the Hardware Setup (refer to Chapter 13)

e Modifying Pod, Gripper, and Tip Settings (refer to Chapter 14)
¢ Manually Controlling the Pod and Gripper (refer to Chapter 15)

Beckman Coulter, Inc.
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Introduction Y,

e Creating and Modifying Tip and Labware Types
(refer to Chapter 16)

* Handling and Preventing Errors (refer to Chapter 17)
e Generating and Using Log Data (refer to Chapter 18)
¢ Restoring and Sharing Workspace Settings (refer to Chapter 19)
* Changing Window Appearance (refer to Chapter 20)

Hardware Reference

The chapters in the Hardware Reference section are arranged according to the
components on the Biomek FX. Referring to the chaptersin the Hardware
Reference section will provide you with information on how to set up, use, and
maintain the components on your instrument. The chaptersin the Hardware
Reference section appear in the following order:

e Biomek FX Instrument Basics (refer to Chapter 21)
e Tower, Bridge, Pod, and Deck (refer to Chapter 22)
e Multichannel Pod (refer to Chapter 23)

e Passive ALPs (refer to Chapter 24)

e Active ALPs (refer to Chapter 25)

» Device Controller, Protective Barriers, and AccuFrame
(refer to Chapter 26)

e Optional Devices (refer to Chapter 27)

The chaptersin both the Software and Hardware Reference sections are
paginated individually using the chapter number to help you quickly access
information. For example, Chapter 8, Using the Advanced Step Palette, begins
with the page number 8-1 and ends with 8-21. If you need information while
executing steps in the Advanced Step Palette, you can go quickly to the pages
that begin with the number 8.

Solutions

The Solutions section includes the following chapters:
» Biomek FX CORE System Integration (refer to Chapter 28)
» Plate Replication Wizard (refer to Chapter 29)

e Plasmid DNA Miniprep Wizard (refer to Chapter 30)

The chapters on plate replication and plasmid DNA miniprep refer to specific
applications of the software which include wizards that will set up complex
methods automatically on your system.

Appendices
The Appendices section includes:;
e Specifications (refer to Appendix A)
e Framing Instructions (refer to Appendix B)

¢ Installing and Configuring Active ALPs (refer to Appendix C)
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Vi Introduction

Glossary/Index

An aphabetized list of specialized words and their definitionsisincluded in a
glossary at the back of the manual.

Theindex at the end of the manual is an alphabetized list of subjects, specific
activities associated with the subjects, and the page numbers on which the
information appears in the manual .
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Vii

Safety Information

All Warnings and Cautions in this document include an exclamation point, a
lightening bolt, or alight burst symbol framed within atriangle. Please pay
special attention to the specific safety information associated with these symbols.

Warning and Caution Definitions

AN\

The exclamation point symbol is an international symbol which servesasa
reminder that all safety instructions should be read and understood before
installation, use, maintenance, and servicing is attempted.

When this symbol is displayed in this manual, pay special attention to the specific
safety information associated with the symbol.

WARNING

A WARNING calls attention to a condition or possible
situation that could cause injury to the operator.

CAUTION

A CAUTION calls attention to a condition or possible
situation that could damage or destroy the product or
the operator’s work.

Biomek® FX User’s Manual
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viii Safety Information

Electrical Safety

/AN

To prevent electrical injuries and property damage, properly inspect all electrical
equipment prior to use and immediately report any electrical deficiencies.
Contact a Beckman Coulter Service Representative for any servicing of
equipment requiring the removal of covers or panels.

High Voltage

This symbol indicates the potential of an electrical shock hazard existing from a
high voltage source and that all safety instructions should be read and understood
before proceeding with the install ation, maintenance, and servicing of all
modules.

Do not remove system covers. To avoid electrical shock, use supplied power
cords only and connect to properly grounded (three-holed) wall outlets. Do not
use multiplug power strips.

Laser Light

A\

This symbol indicates that a potential hazard to personal safety exists from alaser
source. When this symbol is displayed in this manual, pay specid attention to the
specific safety information associated with the symbal.

Laser Specifications

Laser Type: Class || Laser Diode
Maximum Outpult: Imw
Wavelength: 670 nm

Chemical and Biological Safety

Normal operation of lab equipment utilizing this software may involve the use of
materials that are toxic, flammable, or otherwise biologically harmful. When
using such materials, observe the following precautions:

e This instrument has not been evaluated for intrinsic safety or for use in
hazardous locations.

« Handle infectious samples according to good laboratory procedures and
methods to prevent the spread of disease.

e Observe all cautionary information printed on the original solution
containers prior to their use.

« Dispose of all waste solutions according to your facility’s waste disposal
procedures.

e Operate the Biomek FX in accordance with the instructions outlined in
this manual, and take all necessary precautions when using pathological,
toxic, or radioactive materials.

« Objects dropped onto plates, dropped plates, or other accidental
collisions may result in splashing of liquids; therefore, take appropriate
safety precautions, such as using safety glasses and wearing protective
clothing, when working with potentially hazardous liquids.

Beckman Coulter, Inc.
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e Use an appropriately contained environment when using hazardous
materials.

« Observe the appropriate cautionary procedures as defined by your safety
officer when using flammable solvents in or near a powered-up
instrument.

« Observe the appropriate cautionary procedures as defined by your safety
officer when using toxic, pathological, or radioactive materials.

¢ Make sure the wash station is configured properly before use.

e When using ALPs with vacuum, make sure the vacuum is no longer
applied before manipulating labware by hand.

Note: Observe all warnings and cautions listed for any external devices attached
or used during operation of the Biomek FX. Refer to applicable external device
user’'s manuals for operating procedures of that device.

Moving Parts

To avoid injury due to moving parts, observe the following:

¢ Never attempt to exchange labware, reagents, or tools while the
instrument is operating.

* Never attempt to physically restrict any of the moving components of
the Biomek FX including — but not limited to — the 96-channel head.

* Keep the Biomek FX work area clear to prevent obstruction of the
movement.

* Never attempt to bypass the light curtain.

« Do not operate the Biomek FX without the safety/protective barriers.

Cleaning

Observe the cleaning procedures outlined in this user’s manual for each specific
instrument attached to the Biomek FX system. Prior to cleaning equipment that
has been exposed to hazardous material:

« appropriate Chemical and Biological Safety personnel should be
contacted.

« the Chemical and Biological Safety information contained in this user’s
manual should be reviewed.

Maintenance

< I mportant

Perform only the maintenance described in this manual. Maintenance other than
that specified in this manual should be performed only by Beckman Coulter
Service Representatives.

It is your responsibility to decontaminate components of the Biomek FX before
requesting service by a Beckman Coulter Service Representative or returning
parts to Beckman Coulter for repair. Beckman Coulter will NOT accept any items
which have not been decontaminated where it is appropriate to do so. If any parts
are returned, they must be enclosed in a sealed plastic bag stating that the
contents are safe to handle and are not contaminated.

Biomek® FX User’s Manual
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X Safety Information

Warnings and Cautions Found in this Manual

Please read and observe al cautions and instructions. Remember, the most
important key to safety is to operate this software and it's supporting equipment
with care.

The WARNINGs and CAUTIONSs found within this document are listed below.
English

CAUTION: Do not supply power other than that specified.

CAUTION: When adjusting the instrument, complete all of the
following procedures. Be sure to follow the procedures in the order
given.

CAUTION: Make sure that the instrument is powered off before
performing any maintenance procedure.

CAUTION: DESIGNED FOR INDOOR USE ONLY.

WARNING: Use an appropriately contained environment when using
hazardous materials.

WARNING: Observe cautionary procedures as defined by your
safety officer when using flammable solvents in or near a powered-
up instrument.

WARNING: Observe cautionary procedures as defined by your
safety officer when using toxic, pathologic, or radioactive materials.

WARNING: Do not spill liquids on or around the instrument. Wipe up
any spills immediately.

WARNING: To avoid serious damage to the instrument, make sure
that the laboratory site voltage/frequency matches the voltage/
frequency that was ordered for the instrument.

Note: The unit is auto ranging for power: 100-220 ac, 50/60 Hz.

WARNING: Do not attempt to remove or replace covers while the unit
is powered on; disconnect power before removing or replacing a
cover.

WARNING: Avoid direct exposure to the laser beam. Never look
directly into the laser beam, and never leave the laser on, open, or
unattended.

> B> bPBEBEPBPBEPBRPE PP
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WARNING: Always have the laser module access cover, located on
the Light Curtain, in place when operating or troubleshooting the
Light Curtain.

CAUTION: SPILL HAZARD.

CAUTION: To make sure the Biomek FX pod avoids all obstacles
during its travel, always specify the labware and ALPs that are on
the deck, and the deck position each occupies.

CAUTION: Do not make any changes to the Pod Editor other than the
Speed Limit without contacting a Beckman Coulter Service Engineer.

WARNING: An inaccurate Instrument Setup may result in pod and
labware collisions, or in inappropriate pipetting.

WARNING: Do not place labware other than a tip box on a tip loader
position (TL#).

CAUTION: When setting the height for pipetting operations on the
Stirring ALP, the presence of the stir bar must be taken into
consideration. Pipetting operations that do not account for the
height of the stir bar could damage to the tips.

CAUTION: Never plug or unplug the AccuFrame while the Biomek
FX instrument power is on.

CAUTION: Only shift the deck if no other positions or ALPs have
been taught. Shifting the deck after some positions or ALPs have
been taught shifts them too and could result in the need to reteach
them.

CAUTION: Do not make any changes to the Pod Editor other than the
Speed Limit or Frame Grippers without contacting a Beckman
Coulter Service Engineer or Beckman Coulter Technical Support.

CAUTION: Failure to home the pods when Biomek FX is powered on
could result in inaccurate pipetting, moves that are not precisely
over deck position, and collisions over the deck.

CAUTION: To prevent tips from being shucked and the pod from
being damaged, make sure there are no tips attached to the head
and the framing probe is removed before moving the pod to the
home position along the D axis.

CAUTION: Do not change the physical condition of the pod between
the time the vector is built and the time the Go button is pressed. It

is very easy to collide the pod with items on the deck. Use extreme

caution when moving the pod with Advanced Manual Control.

CAUTION: Select Move Z-Max to move the pod to its highest point
before extending the grippers. To avoid breaking labware or bending
the grippers, make sure the grippers will not hit any labware when
extended.

> B> BB B BB BPBPEPBEPBPBEDP
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Safety Information
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CAUTION: Do not retract grippers when they are holding labware.

WARNING: The Ignore error recovery option is potentially dangerous
since almost every action depends upon the successful completion
of previous actions. Choose Ignore at your own risk.

CAUTION: A Continuation assumes that the Biomek FX is in the
same state as when the Continuation was snapped. If this is not true,
the Continuation must be edited to account for the changes.

WARNING: To eliminate the possibility of replacing a Continuation
before corrections are made, it is recommended that a Continuation
be edited and run as soon as it is created.

CAUTION: No changes to the Biomek FX state are permitted while a
method is paused. Changes can be made to the labware contents,
but not the deck or the Biomek FX devices.

WARNING: The light curtain is a safety device. Use it to stop a
method only in an emergency.

CAUTION: If service is required, contact a qualified Beckman Coulter
Service Engineer.

WARNING: Do not remove tower covers to access electrical wiring
or fuses. Change only the fuses that are accessed from the outside
of the instrument, without removing covers. Contact a qualified
Beckman Coulter Service Engineer if further access is required.

WARNING: Turn off and unplug power to the instrument before
changing fuses. Failure to do so can cause electrical shock or
equipment damage.

CAUTION: Before removing the fourth shoulder screw, take hold of
the head firmly to make sure it does not fall once all screws are
removed.

WARNING: To prevent injury, use proper decontamination
procedures.

WARNING: Do not connect or disconnect any cable while power is
applied to the Biomek FX.

WARNING: Grippers may bend if not taught properly with
AccuFrame. If grippers bend, do not remove gripper assembly from
the pod. Contact a Beckman Coulter Service Engineer for
assistance.

CAUTION: Be careful not to bend the gripper shaft when removing
the gripper fingers. If the shaft becomes bent, contact a Beckman
Coulter Service Engineer for assistance.

Beckman Coulter, Inc.
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WARNING: The Passive ALPs may be contaminated from method
solutions. Follow the appropriate decontamination procedures
outlined by the laboratory safety officer.

WARNING: The High-Density ALP may be contaminated from
method solutions. Follow the appropriate decontamination
procedures outlined by the laboratory safety officer.

WARNING: When using the Self-Contained Disposal ALP, do not
overfill the disposal bag. Tips can spill over onto the deck, possibly
contaminating the deck with hazardous materials. The Self-
Contained Disposal ALP bag will typically hold 8 heads of P200 tips
or 16 heads of P20 tips.

WARNING: The waste bag may be contaminated. Follow the
appropriate decontamination and disposal procedures outlined by
the laboratory safety officer.

WARNING: Do not spill liquids on or around the instrument. Wipe up
any spills immediately according to the procedures outlined by the
laboratory safety officer.

WARNING: The Disposal ALP may be contaminated. Follow the
appropriate decontamination procedures outlined by the laboratory
safety officer.

WARNING: To reduce risk of personal injury, operate only with all
protective shields in place.

WARNING: Turn off power to the Biomek FX main unit before
attaching or removing any active ALP from the instrument deck.

WARNING: Disconnect main power before connecting or
disconnecting I/O cables.

CAUTION: Adjust the stirring speed using the software. Set the
stirring speed only as high as absolutely necessary to avoid
splashing.

WARNING: Setting the stirring speed too high, or setting the speed
too high with an inadequate amount of liquid in the reservoir, or
ramping the stirring speed up too fast in a high viscosity liquid may
force the stir bar off center. The stir bar would then have to be reset
to the center position.

WARNING: Disconnect main power before connecting or
disconnecting CAN cables.

CAUTION: If an attempt is made to remove an ALP while a method is
in progress, the light curtain is violated and the method halts;
however, the Stirring ALP continues to stir during a light curtain
violation.

WARNING: The reservoir and stir bar may be contaminated following
use. Follow the appropriate decontamination procedures outlined by
the laboratory safety officer.
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CAUTION: Clean the reservoir before storing or filling with another
substance.

CAUTION: Clean, dry air must be provided for proper operation of
the Tip Loader ALP

WARNING: Stay clear of the pinch point when locking rods are
moving up into the head/pod.

CAUTION: Set the shaking speed at the lowest setting and increase
slowly to the desired setting. This helps prevent spills or splashing.

CAUTION: Turn off power to the Biomek FX main unit before
attaching or removing AccuFrame from the instrument deck.

WARNING: Make sure the light curtain is not violated by the
AccuFrame cable. If the light curtain is violated, the framing process
halts immediately.

WARNING: Make sure the AccuFrame cable does not interfere with
pod movement.

WARNING: The Heating & Cooling ALP can reach extremely high
temperatures. Allow the Heating & Cooling ALP to cool before
removing it from the deck.

CAUTION: Do not detach the hoses over the Biomek FX deck.
Immediately wipe up any spills with a soft cloth.

WARNING: Do not kink the hoses.

WARNING: Always wear protective gloves when draining the Tip
Wash fluid.

WARNING: Avoid direct exposure to the laser beam. Never look
directly into the laser beam, and never leave the laser on, open, or
unattended.

WARNING: Always have the laser module access cover, located on
the Bar Code Reader, in place when operating or troubleshooting the
laser module.

WARNING: If labware other than that specified in the Biomek FX
User’s Manual is used, an increase in bad reads or no reads may
occur.

WARNING: If a label is applied by any means other than the
SAGIAN™ Print & Apply device, an increase in bad reads or no reads
may occur.

WARNING: CLASS Il LASER PRODUCT

THIS PRODUCT CONFORMS TO APPLICABLE REQUIREMENTS OF
21 CFR 1040 AT THE DATE OF MANUFACTURE.

Beckman Coulter, Inc.
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WARNING: To prevent electrical shock, use standard electrical
precautions when plugging the Device Controller into the power

supply.
CAUTION: Do not remove the cover of the Device Controller.

WARNING: Turn off power to the Biomek FX before connecting CAN
communication cables.

CAUTION: Turn off power to the Biomek FX main unit and the Device
Controller before attaching or removing any active ALP.

WARNING: Either the safety shield or light curtain must be installed
on the Biomek FX to provide the required safety. The Biomek FX
operates with a force that could cause injury if a hand is in the way
during the loading of tips or other movement of the pipetting head.
The safety shield and light curtain prevent entry into the work area
during machine movement.

WARNING: To reduce the risk of personal injury, the protective
shield or light curtain must be in place before operating.

WARNING: Dark non-reflective material will affect the sensitivity of
the light curtain and adversely impact its effectiveness.

WARNING: To reduce the risk of personal injury, operate only with all
protective shields in place.

WARNING: Make sure the light curtain is not violated by the
AccuFrame cable. If the light curtain is violated, the framing process
halts immediately.

CAUTION: To avoid serious damage to the instrument, make sure
that the laboratory site voltage/frequency matches the voltage/
frequency that was ordered for the instrument.

WARNING: Do not attempt to remove or replace covers while the unit
is powered on. Disconnect power before removing or replacing a
cover.

CAUTION: If labware other than that specified in the Biomek® FX
Stacker Carousel User’s Manual is used, an increase in bad reads or
no reads may occur.

CAUTION: If alabel is applied by any means other than the Beckman
Coulter Print and Apply device, an increase in bad reads or no reads
may occur.

WARNING: Use Shift deck only before other ALPs or positions are
taught. Shift deck will shift all ALPs and positions, resulting in
incorrect coordinates if applied to previously taught ALPs and
positions.
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ATTENTION : L'alimentation électrique utilisée doit correspondre a
celle spécifiée.

ATTENTION : Utiliser chacune des procédures suivantes pour régler
l'instrument. Suivre les procédures dans l'ordre indiqué.

ATTENTION : S'assurer que l'instrument est hors tension avant
d'effectuer une maintenance.

ATTENTION : CONCU POUR N'ETRE UTILISE QU'A L'INTERIEUR.

AVERTISSEMENT : Veiller a utiliser les matériaux dangereux dans
un environnement adapté.

AVERTISSEMENT : Suivre les procédures de protection spécifiées
par le personnel chargé de la sécurité lors de I'utilisation de solvants
inflammables avec cet appareil ou dans sa proximité.

AVERTISSEMENT : Suivre les procédures de protection spécifiées
par le personnel chargé de la sécurité lors de I'utilisation de
substances toxiques, pathologiques ou radioactives.

AVERTISSEMENT : Ne pas renverser de liquides sur ou autour de
l'instrument. Essuyer immédiatement tout produit renversé.

AVERTISSEMENT : Pour éviter d’endommager gravement
l'instrument, s'assurer que la tension/fréquence du courant
d'alimentation du laboratoire convient & l'instrument.

Remarque: L'unité détecte automatiquement la tension d'alimentation dans la
plage de 100 a 240 V c.a., 50/60 Hz.

AVERTISSEMENT : Mettre I'unité hors tension avant d'enlever ou de
remettre des couvercles.

AVERTISSEMENT : Ne pas s'exposer directement au rayon laser. Ne
jamais regarder le rayon laser en face ni laisser le laser enclenché
ou sans surveillance.

AVERTISSEMENT : Toujours laisser en place le couvercle d'acces au
module laser (sur le lecteur de code barres) pendant le
fonctionnement ou I'entretien du module laser.

ATTENTION : DANGER DE RENVERSEMENT DE PRODUITS.

Beckman Coulter, Inc.
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German

VORSICHT: Nur mit dem spezifizierten Strom versorgen.

VORSICHT: Bei der Justage des Gerats alle nachfolgend
aufgefuihrten Verfahren durchfiihren. Dabei ist in der angegebenen
Reihenfolge vorzugehen.

VORSICHT: Sicherstellen, daf} das Gerat vor allen
Wartungsverfahren abgeschaltet wird.

VORSICHT: NICHT ZUR VERWENDUNG IM FREIEN VORGESEHEN.

WARNHINWEIS: Gefahrstoffe nur in entsprechend abgeschlossenen
R&aumen verwenden.

WARNHINWEIS: Bei der Verwendung brennbarer Lésungsmittel in
einem eingeschalteten Gerat bzw. in dessen Néhe die
VorsichtsmalBnahmen der zustéandigen Sicherheitperson einhalten.

WARNHINWEIS: Bei der Verwendung toxischer, infektioser oder
radioaktiver Materialien die VorsichtsmaBnahmen der zustandigen
Sicherheitperson einhalten.

WARNHINWEIS: Auf dem Gerat bzw. in dessen Néahe keine
Flissigkeiten verschitten. Verschiittungen unverziglich
aufnehmen.

WARNHINWEIS: Zur Vermeidung schwerer Gerateschaden
sicherstellen, daR3 die Spannung/Frequenz des Laborstandorts mit
der bestellten Gerate-Spannung/-Frequenz Ubereinstimmt.

> B bbBbBEPEDEBP

Hinweis: Das Gerét stellt die Stromwerte selbsttatig ein: Bereich 100 — 240 V
Wechselstrom, 50/60 Hz.

WARNHINWEIS: Bei eingeschaltetem Gerat keine Abdeckungen
entfernen oder wieder anbringen; Vor dem Entfernen bzw.
Wiederanbringen von Abdeckungen den Strom ausschalten.

WARNHINWEIS: Direkte Laserstrahleinwirkung vermeiden. Niemals
direkt in den Laserstrahl blicken und den Laser niemals
eingeschaltet, offen oder unbeaufsichtigt lassen.

WARNHINWEIS: Beim Betrieb des Laser-Moduls bzw. der
Fehlersuche am Laser-Modul ist stets die Abdeckung des Laser-
Moduls (auf dem Barcode-Leser) aufzusetzen.

VORSICHT: VERSCHUTTUNGSGEFAHR.

> B b P

Biomek® FX User’s Manual

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



xviii ~ Safety Information

[talian

ATTENZIONE: Non erogare corrente elettrica diversa da quella
specificata.

ATTENZIONE: Quando siregolalo strumento occorre completare la
seguente procedura. Assicurarsi di seguire la procedura nell’ordine
indicato.

ATTENZIONE: Assicurarsi che lo strumento sia spento prima di
eseguire qualsiasi procedura di manutenzione.

ATTENZIONE: PROGETTATO SOLO PER USO INTERNO.

AVVERTENZA: Quando si utilizzano materiali pericolosi, operare in
un ambiente adeguatamente circoscritto.

AVVERTENZA: Quando si utilizzano solventi infammabili o si opera
in prossimita di uno strumento acceso, osservare le dovute
precauzioni indicate dal personale addetto alla sicurezza.

AVVERTENZA: Quando si utilizzano materiali tossici, patologici o
radioattivi, osservare le dovute precauzioni indicate dal personale
addetto alla sicurezza.

AVVERTENZA: Fare attenzione a non versare alcun liquido sullo
strumento o nell'area circostante. Pulire immediatamente il liquido
versatosi.

AVVERTENZA: Per evitare di procurare gravi danni allo strumento,
assicurarsi che la tensione e la frequenza utilizzata in laboratorio
corrispondano alla tensione e alla frequenza raccomandate per il
funzionamento dello strumento.
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Nota: L'unita & dotata di un range di alimentazione automatico: 100-240 ca, 50/
60 Hz.

AVVERTENZA: Non tentare di rimuovere o sostituire i coperchi
mentre I'unita € accesa; staccare la corrente prima di rimuovere o
sostituire i coperchi.

AVVERTENZA: Evitare I'esposizione diretta al raggio laser. Non
fissare lo sguardo direttamente sul raggio laser e non lasciare mai il
laser acceso, aperto o incustodito.

AVVERTENZA: Assicurarsi che il coperchio di accesso al modulo
laser, situato sul lettore di codici a barre, sia in sede quando si mette
in funzione il modulo laser o si eseguono le operazioni di ricerca e
soluzione guasti.

ATTENZIONE: PERICOLO DI VERSAMENTI.

> B b b
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Spanish

iPRECAUCION: No suministre corriente eléctrica diferente de la
especificada.

PRECAUCION: Cuando ajuste el instrumento, realice todos los
procedimientos indicados a continuacion. Asegurese de realizarlos
en el orden indicado.

PRECAUCION: Cerciorese de que el instrumento esté apagado
cuando realice cualquier procedimiento de mantenimiento.

PRECAUCION: DISENADO PARA USO EN UN ENTORNO INTERIOR
SOLAMENTE.

ADVERTENCIA: Use un entorno correctamente contenido cuando
use materiales peligrosos.

ADVERTENCIA: Cuando use disolventes inflamables en un
instrumento encendido o cerca de él, tenga en cuenta las
precauciones establecidas por su jefe de seguridad.

ADVERTENCIA: Cuando use materiales toxicos, patoldgicos o
radiactivos, tenga en cuenta las precauciones establecidas por su
jefe de seguridad.

ADVERTENCIA: No derrame liquidos en el instrumento o cerca de él.
Limpie todos los derrames inmediatamente.

ADVERTENCIA: Para evitar dafios graves al instrumento, cerciérese
de que la corriente eléctrica en laboratorio corresponda en voltaje y
frecuencia con la corriente eléctrica indicada para el instrumento.
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Nota: La unidad acepta automaticamente una gama de corriente eléctrica de:
100-240 C.A., 50/60 Hz.

ADVERTENCIA: No intente retirar o colocar las tapas mientras la
unidad esté encendida: desconecte la corriente eléctrica antes de
retirar o colocar una tapa.

PRECAUCION: Evite exponerse directamente al haz del laser. Nunca
mire directamente al haz ni deje el laser encendido, abierto o sin
supervision.

PRECAUCION: Mientras haga funcionar el instrumento o realice
procedimientos para localizar fallos, siempre mantenga en su lugar
la tapa del médulo de acceso al laser, situada en el lector de cddigo
de barras.

PRECAUCION: PELIGRO DE DERRAME.

> B B b

Biomek® FX User’s Manual

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



XX Safety Information

> bbbk BPEPEPEPEPEPEBEPR

Japanese

HE ' BEINEUAOEBERIIEH L2V T ZE,

R E 2T BT, U FOFEZNEFE Y (29~ THM LTS

HE WD AT F U A% E T RN B IEE OEBIRND A 712785
TWAHZ EZMERLTSIEEN,

R BRAMH O

BIEE AR T 2 BRI B R BREE T TR LT 2 &,

SRR TR & AEE T OZLE O WA TR D BRICIZED b
LETFMEICHE > TITZE W,

SR - mtE B, EZ 3B E 2 0 B0 BRI iTES b v
LEFMNGE> TS IZEW,

PUER « AEE O LR TR E ZIE ST EEn, ZIELESE
Ee 2Bz T EE N,

PR REICERRBGEE 52RO S, MAREOEE / K
DMEAREIZHE SN EE /AL BT 2 Z AR LTSS,

T EEO B EEREF 0 100 ~ 240 AC., 50/60 Hz -

BUER  EICEREN A RS TV DA AN =2 A L2 0 &
L2 LW TLIEEWN, A=%D LT2 Y 23Hd 5556 138
o> TITEEW,

BER - L— PR AEHER RN TS, b= EEHE LY |
HLWEIL—FEA AT LTEEE, IA—ERTTCEE, ELEIAED
FFICHE LRNTLIZE W,

BEEE . L—Y T2 EEBELLEY VT TN a—T 4 T B FE
FTAHEICIE, X—a— R V—XLtDOLr—Y Fa2—)L TR D
N FTHEH LTIV,

TR i ok

Beckman Coulter, Inc.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



XXi

Table of Contents

Biomek® FX User’s Manual

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

INErOdUCTION .. e e i

Who ShouldUse ThisManual .. ........ ... e i

How ThisManual IsOrganized . ............co ittt i

What Isincluded in ThisManual . .......... .. i i iv
Safety INfOrmation . . ... ... \Y
TULONIAlS . e iv
SOftware REFEIENCE . . ... i iv
Hardware Reference ........ ..o e v
SOIULIONS . .t %
APPENAICES . . .. oot e v
GlOSSAY/INAEX . . . o Vi

Safety Information . ... ... . e Vii

Warning and Caution Definitions . ............ i e Vii

Electrical Safety . ... ..o viii
HighVoltage . ... e e e e e Viii

Laser Light .. ... Viii
Laser SPeCifiCationS . . . . .. oot viii

Chemical and Biological Safety ...........coi i e Viii

MOVING Parts . ... IX

ClEaNING . . .o IX

MaINEENANCE . . . . o et ettt e e e e e e e e e e e e IX

Warningsand CautionsFound inthisManual . ............. .. .. ... .. ... X
ENglish . .o X
FrenCh . XVi
GEIMAN . . .o e XVii
AN .. e e Xviii
S0 7= 11 1 XiX
TS . . . XX

1 Quick Start —Tutorial One . .. ... 1-1

L2INrodUCHION . .o e 1-1

12How TOUSeThiSGUIAE . ... .ot e e 1-1

1.3What You'll Learn In Tutorial One . ... . e 1-2

1.4 Launching Biomek FX Software . ............ .. . . . . i 1-3

1.5 Creating Methods . . ... ... . 1-3...
1.5.1 Creating a New Method . ........ ... . e 1-3

1.6 Startand Finish Steps . . . ... ... e 1.5...

1.7 Configuring the Instrument Setup Step . .. ... ... 1-5
1.7.1 0bstacle AVOIdanCe . . ... ... e 1-5
1.7.2SettingUpthe Deck . ........ . . e e 1-6

1.8 Setting Up The Transfer Step . . . .. ..o e e 1-10
1.8.1 Configuring Tip Handling . .......... . e 1-11

1.9Usingthe Finish Step . ... ... e s -16... 1

1.10 Running the Method . . . . ... ... . 7...11

1.11 Saving the Method . . . ... ... . 18... 1-



xxii Table of Contents

2Quick Start — Tutorial TWO . . . ..o 2-1
2.1 INtrodUCTION .. ot 2-1
21 1What You'll Learn In Tutorial TWO .. ... ... e 2-1
2.20pening A Saved Method . . ... .. . . 2-1
2.2.1 Saving Method As... ... . 2-3
2.3 Mixing Contents in Labware . ............ . . . . . . 2-3
2.3.1 Configuring “Mix Before Aspirate” .. ... ... 2-5
2.4 Inserting a CommeNnt SteP . ... ..o e 2-7
2.5 Moving Labware Around the Deck . ......... ... . . . . . 2-8
2.5.1 Moving Labware UsiNg GIipPers . . .. ...t 2-8
2.6 Respondingto an Error MeSssage . . ...ttt 2-10
2.6.1Locatingthe Error .. ... . 2-10
2.6.2 Correcting the Error . ... .. 2-10
2.7Deletinga StepinaMethod . ............ . . . . . e 2-10
2.8 Savingthe Method . ........ ... . . . -11... 2
3Quick Start — Tutorial Three . . .. ... 3-1
BLINrOdUCTION ..o 31
3.1.1What You'll Learnin Tutorial Three . ........... . . . ... 3-1
3.2 Returning Labware to Its Original Position .. .............. ... .. 3-2
3.3UsiNgaPause Step . ... .. 3-3...
3.3.1 Configuringthe Pause Step . . ... ... it e 3-3
3.4 Displaying Step Palettes . . . . ... ... 3:5....
3.4.1 Displaying the Intermediate Step Palette .................. ... ... ....... 3-5
3.5 Moving the Pod to a New Location . ............ .. 3-6
3.6 Adding Labware DuringaMethod Run . . .. ... ... . 3-8
3.6.1 Adding a Second Instrument Setup Step . . ... . 3-8
3.6.2 Adding Labware tothe Deck . .......... ... 3-10
3.7 Using the Combine Step . . .. .. 3-11
3.7.1 Insertinga Combine Step . ... i 3-12
38UsingaGroup Step . ...t 7160003
3.8.1 Configuring the Group Step . . ...ttt 3-16
3.9Savingthe Method . ... ... ... . . . . -18... 3
3.10 Runningthe Method . . . ... ... 8...31
4 Quick Start — Tutorial Four . . .. ... . 4-1
A1 INtrOUCTION . ..ot e 4-1
4.1.1What You'll Learn in Tutorial Four . ........ ... ... . . .. 4-1
4.2USINgthe LOOP SteP . . . vt 4-2. . ..
4.2.11nserting a Loop Step .. ..ot 4-2
4.2.2 Looping the Combine Step . . . ... 4-3
4.2.3 Configuringthe LOOp Step . .. ..o 4-4
4.3 Usingthe NeW TIPS Step . .o v vt e e e e 5.... 4-
4.3.1 Loading New Tips Outside a Combine Step ... ... ... 4-6
4.3.2 Removing Tip Loading from the Combine Step .......... ... .. ... ... .... 4-7
4.4 Usingthe Unload TipS Step . . .o i oot e e 4-8

Beckman Coulter, Inc.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Table of Contents xxiii

4.5 Transferring Between 96-Well and 384-Well Plates ... .......... .. ... ... ...... 4-9
4.5.1 Changingthelnstrument Setup . .. ...t 4-10
452 AddingaTransfer Step ... ..o 4-10

4.6 Displaying the Advanced Step Palette ... .......... ... i 4-14

4.7 Performing Operations Outside of Transfer and CombineSteps. ................ 4-15

4.8UsiNgthe ASDIrale StED . ..ot 4-16

4.9USINgthe Dispense St . . . o .ottt e e 4-18

410 SavingtheMethod .. ... ... .. 4-19

411 RunningtheMethod . ....... ... 4-19

5Quick Start — Tutorial FIve . . ... ... 1. 5-

5. INtrOdUCTION . .o e e 51
51.1What You'll Learnin Tutorial Five .......... ... .. .. . .. 5-1
5.1.2 Opening Your Method . ... ... . . . 5-1

5.2Usingthe Just In TiMe Step . ... e e e e 5-2

5.3Using Variables . . ....... .. . 5-4. .

5.3.1 Configuring Variables inthe Start Step ... ........... ... 5-5
5.3.2 Using Variables in a Step Configuration ............................... 5-6
5.3.3 Prompting for Variable Values . ......... .. ... ... .. . . . . . 5-8

5.4 Usingthe WorklistStep . ... e 0..51
5.4.1 Creatinga Worklist TextFile ........... .. ... .. . . . . . . . .. 5-10
5.4.2 Configuring the Worklist Step . ........ ... .. 5-11

5.5Cleanup Step . ... 5-13..

5.6 Printingthe Method . . ... ... .. .. . . . . . . . . . 5-15 ..

5.7 Techniques for Improving the Way Your Method Runs . ...................... 5-16
5.7.1 Running the Method at Slow Speed .. ...... ... ... . . . .. 5-16
5.7.2 Snapping a Continuation . . . .......... .. 5-17
5.7.3USING LOGOING -« - v vttt ettt 5-17

5.8 You've Completed Five Tutorial Methods . ....... ... ... ... ... ... ... ....... 5-18

6UsingtheBasicStep Palette . . ... 6-1

6.1 OVeIVIBW . .o e 6-1

6.2 Creatinga New Method . . ... ... . 6-2

6.3 Inserting StepsinaMethod ......... ... ... ... . . . .. 3....6-

6.4 Start SteP .. .. 6-4
6.4.1 Using Variables and Expressions Configured inthe Start Step .. ............ 6-4
6.4.2 Configuring Start Step Variables .. ......... ... ... ... . . . . . . . . 6-5

B.5 FINiSh Step . ... 6-7
6.5.1 Configuring Finish Step . .. ... ... 6-8

6.6 Instrument Setup Step . .. ... 6:9....
6.6.1 Configuring the Instrument Setup Step . . . ... ... .. 6-10
6.6.2 Creating Custom Labware ....... ... .. ... . . . 6-17
6.6.3 Changing Instrument Setup Duringa Method .......................... 6-18

6.7 Transfer Step . . ... 6-23.

6.7.1 Configuring Tip Handling ........ ... .. .. . . . e 6-24
6.7.2 Configuring Source Labware . .......... . ... .. . . . . . . . . 6-27
6.7.3 Configuring Destination Labware . ........ ... ... ... . . . . . . . . ... 6-31
6.7.4 Selecting a Pipetting Technique . ... ... ... . 6-35

Biomek® FX User’s Manual

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



xxiv Table of Contents

B6.8COMDINE SIED . . ... 6-41
6.8.1 Configuring TipHandling ........... ... .. .. 6-42
6.8.2 Configuring SourceLabware ............ ... i 6-45
6.8.3 Configuring Destination Labware . .............. it 6-50
6.8.4 SelectingaPipetting Technique . ............ ... . .. 6-53
6.8.5 Additional Combine Options . ...ttt 6-53

B.IOMoOvEeLaDWArE SIED . . . .. 6-55
6.9.1 InsertingaMovelLabwareStep ..........c. i 6-55
6.9.2 Move Labware Step Configuration . . ... 6-56

B.10 PalISE S . ... 6-57
6.10.1 PausingaMethod . ......... ... 6-57
6.10.2 Configuring a Pause for a Specific Deck Position ...................... 6-58
6.10.3 Pausing the Whole System and DisplayingaMessage . ................. 6-59

B.11 CoMMENE S . ..ottt e 6-60

7UsingthelntermediateStep Palette ........... ... . i 7-1

7. VIV B .ottt e e e 7-1

7.2 Displaying the Intermediate Step Palette .. ............ ... ... ... o ... 7-3

G N o1 = (= = o 7-3
7.3.1 Configuring the Aspirate Step . ... 7-4

A D PENSE SO . .. ot i ettt e e 7-7
7.4.1 Configuringthe Dispense Step . .. ..o oot 7-8

S M SO .ottt 7-11
7.5.1Configuringthe MiX Step ... ... e 7-12
7.5.2 Customizing and SavingaTechnique ............. ... coiiiiiniin.n. 7-14

AL L L= 1R = o 7-16
7.6.1 ConfiguringtheWash Step . . ... e 7-17
7.6.2 Customizing and SavingaTechnique ................coiiiiiiniin.n. 7-18

T NEW TIPS D . .ot 7-20

7.8 UNIoad TIPS SO oottt e 7-22

S B 0 o o S (= o 7-24
7.9.1 Configuring aLoop Step and CreatingaNew Variable . .................. 7-25
7.9.2 Configuring aLoop Step Using an Existing Variable .................... 7-28

710 Cleanup StED . ..o 7-31

TILMOVE PO SEEP . . oottt 7-33

.02 GrOUD IO . vttt e 7-35

8Usingthe Advanced Step Palette . . ... 8-1

B L VIV B .ottt 8-1

8.2 Displayingthe Advanced Step Palette .. .............. ... i, 8-3

8.3 Variablesand EXPressions . ... ..ot 8-3
83 1UsingVariables. .. ... 8-4
8.3.2ConfiguringVariables. ... e 8-4
8.3 3 USING EXPreSSIONS . . . o\ ottt et e e 8-7

BARUNMEhOd Step . . ... 8-8

B O WK St ..ot e 8-11

BB IUSLIN TIME SO ..o 8-14

BT LB D .ottt 8-16
8.7.1Configuringthe Let Step . .. ... .ot e 8-17

Beckman Coulter, Inc.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Table of Contents xxv

BB I SO .o 8-18
8.8.1Configuringthelf Step ... 8-19

B NPt S D ...ttt 8-20
8.9.1 Configuringthe Script Step ... ... .ot 8-21
9UsingtheDevicesStep Palette . ... e 9-1
O L OVEIVIBIW o ettt ettt e e e e e e e o-1
9.2 Displayingthe DevicesStep Palette ............ . i 9-3
0 8 OPE S . . ottt 9-4
9.3.1Configuringthe SPE Step ... ... .o 9-5

9.4 Using External DeviceswiththeBiomek FX . ....... .. ... .. .. it 9-6
9.4.1 Configuring Devices Using the Device Editor ........................... 9-6
942 SILASMOTUIESIED . ..\t 9-8

0.5 DEVICE SEIUP SO . . oottt et 9-11
9.5.1 Configuringthe DeviceSetup Step . ... 9-12

0.6 DEVICE ACHION B ..ot 9-16
9.6.1 Configuring the Device Action Step . . . .. ..ot 9-16

0.7 TIP LOAdEr StEP . ..ot 9-20
9.7.1 Configuringthe TipLoader Step . ..........cco i, 9-21

10 Using the Techniqueand Liquid Type Editors ........... .. ..., 10-1
LO.L OVEIVIBIW ettt et e e e e e e e e e e e 10-1
10.1.1 Understanding TeChniques . ...t 10-1
10.1.2 How TechniquesWork . . ... ... e 10-1
10.1.3Why TechniquesareVauable ........... ... ... ... .. . i .. 10-2
10.1.4 Selecting TechniquesManually . ........... .. .. 10-3
10.1.5 Identifying TEChNIQUES . . . . ... oo e 10-4
10.1.6 Understanding Liquid TYPES .. ..ottt 10-4
10.2 Creating New TEChNIQUES . . .. ..o it 10-4
10.2.1 Accessing the Technique Browser ... 10-5
10.2.2 Setting Technique Properties . ... 10-6
10.2.3 Setting TechniqueValues . ... ... e 10-7
10.3 Creating TechniqueswithinaMethod . ............ ... ... .. ... 10-17
10.3.1 Modifying a Technique ThroughaMethod Step .. .................... 10-17
10.3.2 Saving Custom TEChNIQUES ... ..ottt e 10-20
10.3.3 Removing TECNNIQUES . . . ..o\t 10-21
10.3.4 Copyingand Pasting Techniques . ..............ciiiiiiinnnnn. 10-21
10.3.5 Filtering Available Techniques . ... ....... .. . i 10-22
10.4 Calibrating Techniques .. ........ .. e 10-23
10.5 Understanding and Creating New Liquid Types ..., 10-24
10.5.1 Creating New Liquid TYPES ... oo it e 10-26
10.5.2 Removing Liquid TYPES . . ..o vttt 10-27
10.5.3 Copyingand Pasting Liquid TYPeS . . .. .. oo e 10-27
10.5.4 Specifying the Default Liquid Type ... ... oo 10-28

11 Using the Pipetting Template Editor ............ .. i 11-1
L1 L OVEIVIBIW ottt ettt e e e e e e e e e e e e 11-1
11.1.1 Opening the Pipetting Template Editor ............ ... ... ... .. ... .... 11-1
11.2 Viewing Existing Pipetting Templates. . .. ... 11-2

Biomek® FX User’s Manual

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



xxvi Table of Contents

11.3 Creating and Modifying Pipetting Templates . ............. .. ... iiin.... 11-3
11.3.1 Creating aNew Pipetting Template ............... ... ..., 11-3
11.3.2 Modifying Existing Pipetting Templates ............................. 11-4

11.4 Understanding Context Variables . ........... .. .. i 11-5
1141 InsertingVariables . ... 11-5
11.4.2 Defining Context Variables ............. . i 11-6

11.5 Configuring Pipetting Template Steps . . .. .. ..o 11-10
11.5.210f, Comment, and LOOP . . .. oo vt 11-10
1152 ASPIrale AIr GaD ..ottt e 11-11
115 8 AIAE .ot 11-12
115 4MOVING ASPITALE . ..ottt e e e e 11-13
11,5 5 DISPENSE AIr GaD ..ottt 11-15
11,56 DIgPENSE . ottt 11-16
1157 MoVINg DIiSPENSE ..ottt 11-17
1L D 8 MiX ot 11-19
1L O PrewWel .. 11-20
11.5.20 Configuring TipTOUCh . .. ..ot e 11-21
11511 AXESIMOVE . .ot 11-22
11512 Configuring PalSe . . . . . .. oo 11-23

12 Preparing and ManagingtheDeck ........ ... ... i, 12-1

121 OVEIVIBIW ottt ettt e e e e e e e e e e e 12-1
1221 What 1ISaDECK? ... 12-1
12.1.2What Isthe Deck EAItOr? .. ...t e 12-1
12.1.3Why Teach (Frame) theDeck? . .. ... ... 12-2

12.2 Exploringthe Deck Editor . ....... ... 12-3
1221 0peningabDeck ...... ... 12-4
12.2.2 CreatingaNew DecK . ... ... 12-5
1223 DeetingabDeck . ... 12-6
1224 RenamingabDeck . ... ... 12-7
12.2.5 Understandingthe ALP TypesList ..., 12-8

12.3 ModifyingaDeck . ... ... o 12-9
12.3.1 Deleting ALPs and Deck PositionsfromabDeck ....................... 12-9
12.3.2 Adding ALPsand Deck PoSItionSs . ....... ...t 12-10
12.3.3 Setting ALP Propertiesand Deck Positions . ......................... 12-11

12.4 Teaching (Framing) theDeck .......... ... . .. i 12-16

13 Configuringthe Hardware Setup ...t e 131

13,0 OVEIVI B .ottt ettt e e e 131

132 Accessing Hardware SEtUD . ... . oo 131

13.3Changing Heads . . .. ... 13-2

13.4 Installing and Removing Pipettor Devices . .. ... 13-3
13.4.1 Installing Pipettor DeVICES . ... ..ot e e e 13-3
13.4.2 Removing Pipettor DeviCes . ... 13-4

13.5 Working with DevicesUsing DeviceController ............ .. ... ... ... ..... 13-4
13.5.1 Installing Devices Using DeviceController ........................... 13-4
13.5.2 Removing Digital I/ODeviCes . ....... ... 13-5

Beckman Coulter, Inc.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Table of Contents xxvii

14 Modifying Pod, Gripper,and Tip Settings . . ... ..o 14-1
AL OVEIVIEBIW ottt ettt e e e e e e e e e e e 14-1
14.2Usingthe Pod EQitor . .......... .. i e e 14-1
14.2.1 Accessingthe Pod Editor . ........ ... e 14-2
14.2.2 Changing the Pod Operational Speed ............... ... ... cviin... 14-4
14.2.3 Framing the GripperS ... oot et 14-4
14.2.4 Changing Pod Properties . ...... ... 14-9
15 Manually ControllingthePod and Grippers ..., 15-1
15, L OVEIVIBIW ottt ettt e e e e e e e e e 15-1
15.2Using Manual Control . . ... 151
15.3 Manually ControllingPod .. ...... ... . 15-3
15.3.1 Viewingthe Firmware Version . .. ...t 15-4
15.3.2Stopping aPod . .. ... 15-4
15.3.3MovingalPod . ... e 15-4
15.4 Using Advanced Manual Control .. ............. i 15-6
15.4.1Viewing a Pod’s Current Position . ............ .. . . ... .. 15-9
15.4.2 Setting Delta Values . ........... .. . . i e e 15-9
15.4.3 Performing Relative MOVES . . ... ... . e 15-9
15.4.4 Extending and Retracting the Grippers . . . ... .. 15-12
15.5 Manually Controlling Device Controllers ........... ... ... . .. 15-13
15.6 Manually Controlling Tiploader LockingRods . .............. ... ... ....... 15-13
16 Creating and Modifying Tip and Labware Types . . ..., 16-1
16.1 OVEIVIEW . oottt ittt et e e e 16-1
16.2 AddiNg NeW TIPS . . . -3..16
16.2.1 Accessing the Tip Types Editor .. ... . 16-3
16.2.2 AddiNg NEW TIPS ..ot e e e 16-4
16.2.3 Changing Tip Properties . . . ... e 16-5
16.2.4 ReEMOVING TIPS . o o ottt i e e 16-7
16.3 Setting Up for Different Labware Types .............. . . ... 16-8
16.3.1 Accessing the Labware Type Editor ... ... i 16-9
16.3.2 Defining a New Labware Type . . ... ... . 16-10
16.3.3 Deleting a Labware Type . ... . i 16-10
16.3.4 Copying a Labware Type . ... ... e 16-10
16.3.5 Renaming a Labware Type . . ... 16-11
16.3.6 Changing Labware Type Properties .. .......... ... ... 16-11
16.3.7 Specifying Stackable ltems . . . .. ... .. 16-16
16.3.8 Changing Labware Colors . ... ... ... . 16-17
17 Handlingand Preventing Errors . .. ...t e 17-1
17.0 OVEIVIEW . .ottt e e e e e e e e s 17-1
17.1.1 Error Message OVEIVIEW . . .. ..ot e 17-1
17.1.2 Error Recovery OVEIVIEW . . . ..o ittt e e ettt e e 17-2
17.1.3 Error Prevention OVEIVIEW . . . . . .ttt et 17-2
17.2 Configuration EITOrS . ... ... -3..17
17.2.1 Configuration Error MeSSages .. ...t 17-3
17.2.2 Recovering from Configuration Errors . .. ....... ... ... ... . . . . ... 17-4

Biomek® FX User’s Manual

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



xxviii Table of Contents

17.3VaAidatioN ErTOrS . ..ot e e e 17-5
17.3.1Validation Error MESSAgES . ... oo i i e 17-5
17.3.2VaidatingaMethod BeforeRun . ............ .. ... .. ... ..., 17-5
17.3.3 Recovering from Validation Errors . ........... ... .. i, 17-10

17.4 Manual Control Errors . ... e 17-11
17.4.1 Manual Control Error Messagesand Recovery ....................... 17-11

175 RUN-TIME EITOrS ..ottt e et e e e 17-12
1751 RUN-TIMEEIOr MESSAgES . .. oottt e e i e et 17-12
17.5.2 Recovering from RUN-TIMEEITOrS . . .. ... oot 17-13
17.5.3UsSiNg CoNtiNUALTIONS . . . . oottt e e e e e 17-15

176 MURIPIE MESSA0ES . . .ottt e e 17-20
17.6.1 Recovering from Multiple Errors . ........... i 17-21

17.7 ODSEIVEA ENTOrS . . .o ittt e e e e e e e 17-22
17.7.1 Recovering from Observed Errors . ... 17-22

17.8 Performing Single Operationswith Biomek FX ........................... 17-24

17.9 Hardware Error Codesand Details . ..., 17-26
17.9.1ToRecover fromanError . .......o.iiii e 17-26

18 Generatingand UsingLogData ..............oiiiiii i, 18-1

18, OVEIVIBW .ottt e e e e 18-1

18, 2 TYPESOf LOOS . . . it ittt e e e e e 18-1
18.2. 1 DEtaillSLOg ..ottt 18-2
18.2. 2 ErrOrSLOg . .o oot 18-2
18 2.3 Ppetting LOg . . .ot 18-2

18.3 SElecting Log TYPES . . . ottt et 18-3

184 Log File Contents . . . ... ..o 18-4

185 ViewingLOg FIles . ... e 18-5

19 Restoring and Sharing Workspace Settings . ... .. ..o 19-1

100 OVEIVIBW .ottt ettt e e 19-1

19.2 Restoring Workspaces fromBackup Files . .. .......... ... .. .. 19-1

19.3 Restoring Workspace Settings Using the Import/Export Utility ................ 19-2
19.3.1 Restoring Workspace SettingsfromBackup Files ...................... 19-3

19.4 Sharing Workspace Settings Using the Import/Export Utility . ................. 19-4
19.4.1 Exporting Settingstoan ImportFile............. ... . 19-4
19.4.2 Importing Settingsfroman ImportFile ............ ... ... ... ... ... ... 19-6

20 Changing Window APPEaranCe . . . ..o v vttt ettt et ettt et e ee e 20-1

20,1 OVOIVIBINV .ttt et et e e e 20-1

20.2 Changing Display Preferences . . ... 20-2

20.3Toggling Toolbarsand Step Palettes .. .......... ... i 20-4

20.4 Customizing Step Palettes ... ... ..o 20-5
20.4.1 Toggling Large Step Palette and toolbar Views . ....................... 20-5
20.4.2 Changing Step Properties . ... e 20-6
20.4.3 Modifying a Step Captionin Method View .............. ... .. ... ..... 20-7

205Usingthe Step Palette Builder . ... 20-8
20.5.1 Accessingthe Step PaletteBuilder .......... ... ... i, 20-9
20.5.2 Displaying and Hiding Step Palettes . ............ ... ... . ... 20-9
20.5.3 Customizing and Creating Step Palettes . . .. ........ ... .. ... .t 20-9

Beckman Coulter, Inc.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Table of Contents xxix

21 Biomek FX INStrument BasiCS . . .. oo oottt 21-1
21.1 InStrument OVEIVIEW . . ...ttt e et e e et e 21-1
21.2 Main ComponentS OVEIVIEW . . ..o vttt et ettt et et e e e 21-4
2L 2 L oW et 21-4
20,2 2 BridgES . ottt 21-4
2123 Podsand Heads . . .. ...t 21-4
20 2 A ALPS 21-4
20, 2 5 DK o 21-4
21.2.6 Light Curtain Protection System . .. ....... ..ot 21-5
21.2.7 Protective Shields . ... 21-5
20 2. 8 CaNOPY .ttt e 21-5
21.29DeviceController ...... ... 21-5
21.2.20 Optional DeVICES . . . . .ottt 21-5
21.3CoNtrol MOdeE . . ..o 21-5
22 Tower, Bridge, and Pod ......... ... i 22-1
22, L T OWEE . e e 22-1
22.1.1 Preventive MaintenanCe .. ... .....ouui ettt et et 22-5
22.1.2Troubleshooting . ...... ... 22-5
22, 2 BlIOgES .« ottt 22-7
22.2.1 Preventive MaintenanCe . ........cviui ettt et et 22-7
22.2.2Troubleshooting . ... 22-8
22, 3 POOS ..t 22-8
22.3.1Changing Pods . ... e 22-8
23Multichannel Pod . ... .. 23-1
23 L OVBIVIBINV .ttt e e e 23-1
23.1.1Main ComMPONENES . . . ot ottt e e e 23-3
23.1.2P0d MOVEMENTS . ..ottt e 23-4
232 Control MOAES .. ..o 23-4
233 Interchangeable Heads . . ... .. i 23-4
234 Changing Heads . . . .. ..o 23-5
234.1Removing 200 pLand 20 pL Heads . ... i 23-5
23.4.2 Installing All MultichannelHeads . ........... ... ... ... ... ... ...... 23-7
23.5 Preventive MaintenancCe . . . ... .. 23-9
23.6 Troubleshooting . .. ... -10.. 23
23,7 GIIPPEIS ittt 23-11
23.7. 1 Framing GripPerIS . . oottt 23-12
23.7.2 Troubleshooting . . ... 23-12
24 PaSSIVE AL PS . . 24-1
24. 1 OVEIVIEW . ottt e e e e 24-1
24, L. L ALPS . 4-1..2
24.1.2 PassiVe ALPS . ... 24-1
24.2 Standard Passive ALPS . .. ... 24-2
24211 x 1 Passive ALP . ... 24-2
24221 x3Passive ALP .. ... . 24-3

Biomek® FX User’s Manual

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



XXX

Table of Contents

2423 1 X5 PasSiVE ALP ... 24-4
24.2.4 Mounting Passive ALPstotheDeck .......... ... ... .. ... ... 24-4
24.2.5 Removing Passive ALPsfromtheDeck . ............................. 24-5
24.2.6 Preventive MaintenanCe .. .......ouiin ittt 24-5
24, 2. 7 O A . . oot 24-5
24.34x 4 High-Density PassiVe ALP .. ... 24-6
24.3.1 Mounting High-Density ALPstotheDeck .............. ... ... ... .... 24-6
24.3.2 Removing High-Density ALPsfromtheDeck . ........................ 24-7
24.3.3 Preventive MaintenanCe . ...t 24-7
2434 SOTB0E . . .o ot 24-7
244 DIP0Sal ALP . . 24-8
2441 Self-Contained Disposal ALP ... ... 24-8
2442 SlideDisposal ALP ... . 24-12
2443 Preventive MaintenanCe . .........uii i 24-15
2444 FramingaDisposal ALP .. ... 24-15
2445 SOTBOE . . ..ot e 24-15
24.5 Installing Protective Shield BlankingPlate . .............................. 24-16
2451 Disposal ALPINLR ..o 24-16
2452 Disposal ALPINLF ... 24-17
2453 Disposal ALPsinLRandLF ....... .. ... i 24-18
2454Disposal ALPINRR ..o 24-18
2455Digposal ALPINRF . . 24-19
245.6 Disposal ALPsinRRandRF ........... . i 24-19

25 ACHIVE AL PSS . . 25-1
25, L OV VIV . ettt e e e 25-1
25, L L ALPS o 25-1
25,0 2 ACtIVE AL PS . . o 25-1
25.1.3 Satting AdOreSSES . ... oot 25-2
25 2 SHITING AL P . o 25-3
25.2.1 Operatingthe Stirring ALP . .. ..o 25-4
25.2.2 Mounting and Setting the Stirring ALP .. .. ... 25-5
25.2.3 Removingthe Stirring ALP . ... ... 25-6
25,24 SHOTBOE . . .o ottt 25-6
25.2.5 Preventive MaintenanCe .. .......ouiiein it 25-6
25.2.6 Troubleshooting . ...... ... i 25-7
253 TipLoader ALP . ..o 25-8
25.3.1 Positioning the Tip Loader ALPontheDeck . ...t 25-9
25.3.2 TipLoader Air Requirements . .. ...ttt 25-9
25.33Mountingthe TipLoader ALP .. ... .. 25-10
25.3. 4 L0a0INg TIPS . . ottt e 25-12
25.35Removingthe TipLoader ALP ... ... ... i, 25-13
25,36 SHOTB0E . ..o it 25-13
25.3.7 Preventive MaintenanCe .. .......couuuiin et 25-13
25.3.8Troubleshooting . .......... i 25-13
254 Microplate Shaking ALP ... ..o 25-14
2541 Adjusting Shaking Speed . . ... 25-14
25.4.2 Mounting the Microplate Shaking ALP . ......... ... ... .. ... ...... 25-15

Beckman Coulter, Inc.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Table of Contents xxXi

25.4.3 Removing the Microplate Shaking ALP . ... ... .. o it 25-17

25 4. O A . . oot e 25-17
25.4.5 Preventive MaintenanCe . ... ...t 25-17
25.4.6 Troubleshooting .. ... ..ot 25-17
25.5 Solid Phase Extraction (SPE) Vacuum Manifold ALP ...................... 25-18
25.5.1 Componentsof the SPEALP . ........ .. i 25-19
25.5.2 Mounting the SPEALP (StandandBase) ............ ... ... .. 25-21
25.5.3 Mountingthe SPE Collar Stand . ........... ... .. ... .. 25-22
26.5.2Removingthe SPEALP ... ... 25-22
26.5.3Vacuum CONNECLIONS .. ...ttt ittt et 25-22
2654 Framingthe SPE ALP . ... . 25-22
25 0 D S OragE .. 25-25
25.5.6 Preventive MaintenanCe . ..........ouiiiiniii it 25-25
2557 Troubleshooting . ...... ... i e 25-25
25.6 Heating & Cooling ALP . .. .. o 25-26
25.6.1 Mounting the Heating & Cooling ALP .. ... ... .. 25-26
25.6.2 Controllingthe Temperature . . ...t 25-28
25.6.3 Recommended Minimum Specifications for a User Supplied Circulator Bath 25-29
25.6.4 Removing the Heating & Cooling ALP . ........ .. ... . i, 25-29
25.6.5 CONNECLIONS . ..o\ttt e e 25-29
25.6.6 SHOrAgE ..o e 25-29
25.6.7 Preventive MaintenanCe . ..........ouiuiinnii it 25-29
25.6.8 Troubleshooting . ..........c i e 25-30
25.796-Channel TipWash ALP . ... .. e 25-31
25.7.1 Mounting the 96-Channel TipWash ALP ...... ... ... ... ... ... ... ... 25-31
25.7.2 Removing the 96-Channel TipWashALP .......... ... .. .. ... ...... 25-32
25.7.3 CONNECHIONS . ..ttt ittt et 25-33
25.7.4 Framing the 96-Channel TipWash ALP ........ .. ... .. ... ... ..., 25-33
25, 7. S O A . .ot e 25-34
25.7.6 Preventive MaintenanCe .. .........ouiniinn it 25-34
25.7.7Troubleshooting . ... ..o 25-35
25.8Bar CodeReader ALP ... .. 25-36
25.8.1 Deck Locationsfor theBar Code Reader ALP . .. ............ ... .. ... 25-37
25.8.2MountingtheBar CodeReader ALP . ......... ... ... 25-37
25.8.3 Aligning the Bar Code Reader ALPLaserBeam . ..................... 25-38
25.84 RemovingtheBar CodeReader ALP .. ... ... i, 25-40
25.8.5 CONNECHIONS . ..o\ttt 25-40
25.8.6 Bar Codes Supported ........ ... 25-40
25.8.7 SOTBOE . . oot 25-41
25.8.8Troubleshooting .. ......oou it 25-41

26 Device Controller, Protective Barriers,and AccuFrame ....................... 26-1
26.1 DeviceController . ... ... 26-1
26.1.1 InstallingaDeviceController . ...... ... .. 26-3
26.1.2 Setting AddressSwitches . ... 26-3
26.1.3 Connecting Devicesto the Device Controller ......................... 26-4
26.1.4 Preventive MaintenanCe .. .......ouiui et i 26-6
26.1.5Troubleshooting ....... ... 26-6

Biomek® FX User’s Manual

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



xxxii Table of Contents

26.2 Protective Light Curtain & Safety Shield .............. ... it 26-7
26.2.1 Light Curtain Functionality ............. . ... 26-7
26.2.2 Protective Shields . . ... 26-9
26.2.3Indicator LightS . .. ..o 26-9
26.2.4 Light Curtain Preventive Maintenance . ..., 26-9
26.2.5 Troubleshooting Light Curtain .............. ... .. .. 26-9
26.3 ACCURTAME . . . oo 26-10
26.3.1 1dentifying ACCUFTaME . . . ..ottt e e 26-11
26.3.2 Ingtallingand Usingthe AccuFrame ........... .. .o, 26-11
26.3.3 Positioning the Framing Fixture . ........... .. . i, 26-12
26.3.4 Troubleshooting . ..... ..ot 26-13
27 0ptioNal DEVICES . ..ot e e 27-1
27 L OVBIVIBINV . ettt et e e e e 27-1
27.2 Integrating the Biomek® FX Stacker Carousel ............................. 27-1
27.2.1 Positioning the Stacker Carousel ............. .. . .. . ... 27-3
27.2.2 Mounting the Stacker Carousel . .. ... ... .. 27-4
27.2.3 Attaching Side Shield . ... ....... ... . . . . 27-7
27.3 Operating the Stacker Carousel ........... ... . . . . i 27-10
27.4 Preventive MaintenanCe . . . ... 27-10
27.5 Troubleshooting . . ......... . e -11. . 27
27.6 Integrating the Bar Code Reader . ............. ... .. 27-11
27.6.1 Attaching Bar Code ReaderBracket . . ........ ... ... ... ... ... . ...... 27-11
27.6.2 Attaching Bar Code Readerto Shuttle .............................. 27-12
27.6.2 Positioning Bar Code Reader . ............ .. 27-13
27.6.3 Applying Power to the Bar Code Reader .. ............ ... . .......... 27-20
27.6.4 Aligning the Laser Beam . ... .. 27-20
28 Biomek FX CORE System Integration . ......... ..o, 28-1
28.1 OVRIVIBW . ottt e 28-1
28.2 SAMI SetUPD . ..ot 28-2 .
28.3 Initialization . .. ... . 28-2
28.4 Configuring Biomek FX within SAMI ... .. ... . 28-2
28.4.1 Adding Variables . .......... . . . . 28-4
28.4.2 Configuring Biomek FX Options . . ... ... .. . 28-5
28.5 Device Error Detection and ReSpoNSse . . ... 28-7
28.6 Teaching in ORCA NT .. ... e e e e e 28-9
28.7 Troubleshooting . .. ... -10.. 28
29 Plate Replication Wizard .. ... ... i 29-1
290. 1 OVEIVIBW . . e 29-1
29.1.1 Equipment ReqUIrEMENtS . . . .. .. 29-1
29.2 Accessing the Plate Replication Wizard .. ........... .. ... 29-2
30 Plasmid DNA Miniprep Wizard . ........... ittt 30-1
0.1 OVeIVIEW . ottt 30-1
30.1.1 Equipment ReqUIrEMENtS . . . . .. .o 30-1
30.2 Accessing the Plasmid DNA MiniprepWizard ................ ... ... ...... 30-1

Beckman Coulter, Inc.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Table of Contents xxxiii

Appendix A: SPeCIfiCatIONS . . . ... . A-1
Appendix B: Framing INStructions . ... i e B-1
B.1 Preparing to Teach (Frame) theBiomek FX . ....... ... ... .. ... ... .. ... ... B-1
B.1.1Installing ACCUFTamMe . . . ... o e B-1
B.1.2HomingthePods . ....... ... B-2

B.1.3 Attachingthe Framing Fixture . . ........ ... ... . i i, B-3

B.2 Teaching (Framing) the Biomek FX . ... ... .. e B-4
B.3 Important Teaching Instructions Information ... ............................. B-7
B.3.1 Selecting Appropriate Teaching Instructions . . .. ........................ B-7

B.3.2 Precison When Teaching TwWoPodS . ........... ... . i, B-7

B.4A Framing the Grippers ... ..o e e e B-8
B.4.1 Testing Gripper Framing ACCUIaCY .. ... vviv et i e e B-12
Appendix C: Installing and Configuring Active ALPs . . ....... .. ... o it C-1
Gl OV IV BV .ottt et e e e e C-1
C.2Mounting ACtiVE ALPS . .. .. C-2
C3SettingUp ALPsintheSoftware ... C-2
C.3.1AccessngHardware SEtUD ..ot C-2
C32UsngHardware SEtUD .. ..o oo C-2

C.4 Associating an Active ALPwithaPosition ... . i C-3
C.5Configuringan ALPfor UseinaMethod . ............ ... ... ... C-3
GlOSSa Y .ttt e xlvii
INOEX . o Ivii

Biomek® FX User’s Manual

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



XXXV

Figure 1-1
Figure 1-2
Figure 1-3
Figure 1-4
Figure 1-5
Figure 1-6
Figure 1-7
Figure 1-8
Figure 1-9
Figure 1-10
Figure 1-11
Figure 2-1
Figure 2-2
Figure 2-3
Figure 2-4
Figure 2-5
Figure 2-6
Figure 2-7
Figure 2-8
Figure 3-1
Figure 3-2
Figure 3-3
Figure 3-4
Figure 3-5
Figure 3-6
Figure 3-7
Figure 3-8
Figure 3-9
Figure 3-10
Figure 3-11
Figure 3-12
Figure 4-1
Figure 4-2
Figure 4-3
Figure 4-4
Figure 4-5
Figure 4-6
Figure 4-7
Figure 4-8
Figure 4-9
Figure 4-10

Figure 4-11
Figure 4-12

List of Figures

Biomek FX maineditor . ....... .o 1-3

Main editor when anew method iscreated .. ................ ... ... .... 1-4
Instrument Setup configuration . ............. ... 1-7

Labware Propertiesconfiguration. . .. ... 1-8

Tutorial One — Instrument Setup completed. . .. .......... ... .. ........ 1-9
Transfer step Tip Handling configuration ............................ 1-11
Transfer step with the Tip Handling configured. . . ..................... 1-12
Configured source labware . . . ... ... . 1-14
Completed Transfer Step configuration .. ............... ... ... ....... 1-15
Finish Step in a completed liquid transfer method . . . .. ................. 1-16
Deck Confirmation prompt. . . . ... 1-18
Open saved methods fromhere ....... ... ... .. . . . . . .. 2-2
Method created in Tutorial One . . . ... . 2-2
Configure Transfer step mixing procedures . . ... ... 2-4
Mix Before Aspirate has beenconfigured ............................. 2-6

Information typed into the Comment field will appear in the Method View. .. 2-7

Configuration for Move Labware from the Step Palette . ................. 2-9
Confirm delete step prompt . ... . 2-11
Completed Tutorial TWO. . .. .. oo e 2-11
Move Labware step and configuration. . ........... ... ... .. .. . ..., 3-2
Pause configuration with the message inserted .. ....................... 3-4
Pause prompt displaying the configured message . ...................... 3-4
Biomek FX editor with Basic and Intermediate Step Palettes visible ... ... .. 3-6
Move Pod step and configuration. .. .......... ... ... . . . . . . 3-7
Adding an Instrument Setup step and toggling all deck positions As s ...... 3-9
Adding labware to the deck in the second Instrument Setup step .......... 3-11
Adding a Combine steptothemethod .. ......... ... ... ... ... .. ..... 3-12
Configuring a reservoir as source labware in the Combine step ........... 3-13
Configuring a second piece of source labware in the Combine step ........ 3-14
Configuring destination labware for the Combinestep .................. 3-15
Configured Group step with nested steps expanded. . ................... 3-17
Loop step in a method and Loop configuration .. ....................... 4-2
The Combine step is now nested withinthe Loopstep ................... 4-3
Configured LOOP StEP . . . . v 4-4
Configured New TIPS StEP . . . .o 4-6
Reconfigured Combine step . . ... ... i 4-7
Configured Unload TipS SteP . . . .o oo e 4-8
lllustration of the quadrants in a 384-well microplate ... ................. 4-9
Expanded view of 384-well microplate with all wells selected . . .......... 4-11
Expanded view of 384-well microplate with quadrants 2 and 4 selected. . . . . 4-12
Configured transfer from a 96-well source to a
384-well destination with two quadrants selected ...................... 4-13
Main editor with Advanced Step Palette displayed ... .................. 4-14
Inserted Aspirate Step. . . ...t 4-16

Biomek® FX User’s Manual

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



xxxvi  List of Figures

Figure 4-13
Figure 4-14
Figure 4-15
Figure 5-1
Figure 5-2
Figure 5-3
Figure 5-4
Figure 5-5

Figure 5-6
Figure 5-7
Figure 5-8
Figure 5-9
Figure 5-10
Figure 6-1
Figure 6-2
Figure 6-3
Figure 6-4
Figure 6-5

Figure 6-6

Figure 6-7
Figure 6-8
Figure 6-9
Figure 6-10
Figure 6-11
Figure 6-12
Figure 6-13
Figure 6-14
Figure 6-15

Figure 6-16
Figure 6-17
Figure 6-18
Figure 6-19
Figure 6-20
Figure 6-21

Figure 6-22

Figure 6-23
Figure 6-24
Figure 6-25
Figure 6-26

Configured ASPIrate SteP . . ..o oot 4-17
Dispense step added after Aspirate. .. ... 4-18
Configured DiSpenSE SteD . . . o oot 4-19
Aspirate and Dispense steps now nest withinaJust InTimestep ........... 5-3
Start Configuration . . ... e 5-5
Start configuration with variablesentered . ............................ 5-6
VariablesdisplayedinMethod View . ........... ... ... L. 5-7
Enter Value prompt appears when prompting

for variablevaluesisrequested. . . ... 5-8
Worklist step inserted intoamethod ............. .. ... ... .. ... . 5-11
Transfer step using Worklist stepvariables .. ......................... 5-12
Cleanup stepinamethod . ....... ... i e 5-13
A portion of the printed Tutorial method . .. .......................... 5-15
Method speed adjustment usingthe Pod Editor .. ...................... 5-16
Biomek FX maineditor . ....... .o 6-2
Insertingastepintoamethod. .. ... i 6-3
Insertingastepbydraganddrop . ...........o i 6-3
Start stepand configuration . .......... . 6-5
Transfer step using the AspValue and AspVaue2

variablesdefinedintheStart step. .. .. ... 6-6
The Finish step configuration and error message

resulting frominternal validation. . ........... .. .. ... . i 6-7
Instrument Setup step and configurationdisplay .. ...................... 6-9
Deckl Deck Layout . ... ..ot 6-10
Pause to Confirm Setup? Deck Layout confirmation prompt. ............. 6-11
Pod SetUp Prompt . . ... 6-12
PopulatingtheDeck Layout . .. ... 6-14
Menu to Labware Properties. . . ... 6-14
Labware Propertiesfortips. .. ... 6-15
Labware Properties for microplatesor reservoirs. .. ...........c.couvn... 6-16
A second Instrument Setup step with deck

positions TL1 and P1 through P15 specified Asls. . .................... 6-19
Toggle All appliedtotheDeck Layout . ...............coiiin... 6-20
Clear Deck Layout designation applied to deck position TL1............. 6-21
Confirmation prompt to Clear All labware from the Deck Layout ......... 6-22
Transfer step and configuration . ............... i 6-24
Transfer step — adding Source Labware . . ..........................

Transfer step — Source Labware configuration

(labware type and deck position selection). . . .............. ... ... ...

Transfer step — Source Labware configuration

(aspirate height, liquid type, and technique selection and manipulation). . . . .
Aspirate height adjustmentmenu . . ........... .. ... ... ...
Custom Height prompt . . . ... ...
Transfer step — adding Destination Labware . .......................

Transfer step — Destination Labware configuration

(labware type and deck position selection). . . .............. .. ... ... ..

Beckman Coulter, Inc.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



List of Figures xxxvii

Figure 6-27

Figure 6-28
Figure 6-29
Figure 6-30
Figure 6-31
Figure 6-32
Figure 6-33
Figure 6-34
Figure 6-35

Figure 6-36

Figure 6-37
Figure 6-38
Figure 6-39

Figure 6-40

Figure 6-41
Figure 6-42
Figure 6-43
Figure 6-44
Figure 6-45
Figure 6-46
Figure 6-47
Figure 6-48
Figure 6-49
Figure 7-1
Figure 7-2
Figure 7-3
Figure 7-4
Figure 7-5
Figure 7-6
Figure 7-7
Figure 7-8
Figure 7-9
Figure 7-10
Figure 7-11
Figure 7-12
Figure 7-13
Figure 7-14
Figure 7-15
Figure 7-16
Figure 7-17
Figure 7-18

Transfer step — Destination Labware configuration
(dispense amount, liquid type, and dispense height selection).............
Transfer step — an auto-selected technique and common pipetting options. . 6-36

Transfer step — customizing and saving a technique ................... 6-37
Technique Editor - aspirate pipettingoptions. . . ....................... 6-38
Transfer step — configuring additional transfer options ... .............. 6-39
Advanced button — JITBlock. . .. ... .. .. 6-40
Combine step and configuration. . . ........... .. ... . . . . . . . i 6-42
Combine step — adding Source Labware ............................ 6-45
Combine step — Configuring Source Labware
(labware type and deck position selection). . . .............. ... ... ..... 6-46
Combine step — Source Labware configuration
(aspirate amount, liquid type, and aspirate height selection) . ............. 6-48
Aspirate height adjustment short-cutmenu . .......................... 6-49
Custom Height prompt . . ... ... .. 6-49
Combine step — Destination Labware configuration
(labware type and deck position selection). . . ............. ... .. ...... 6-51
Combine step — Destination Labware configuration
(dispense height and liquid type) . .. ... ... . 6-52
Dispense height adjustmentmenu . ........... ... ... . . .. 6-53
Custom Height prompt . . . ... ... 6-53
Advanced button — JITBlock. . .. ... .. ... 6-53
Move Labware step and configuration. .. ............... ... ... ....... 6-55
Move labware — Leave bottom labware at source position error ... ....... 6-56
The pause button on the toolbar, and pausing a specific deck position . . . ... 6-58
Pause step that provides instruction . . . .......... ... ... . . i 6-59
Pause message prompt . . ... ... 6-59
Comment step aftertextisinserted. . .. ... ... 6-60
Biomek FX main editor . ... ... . . 7-2
Step Palette menu . . ... 3....7-
Aspirate step and configuration . .......... ... 7-4
Aspirate step — Adjusting the aspirate height.. . .. ...................... 7-5
Aspirate height adjustmentmenu . .. ........ ... .. .. i 7-6
Custom Height prompt . . . ... ... 7-6
Dispense step and configuration. . . ... ... ... . . . . . 7-7
Dispense step — Adjusting the dispense height. . .. ..................... 7-9
Dispense height adjustmentmenu . ............. .. . ... 7-9
Custom Height prompt . . ... ... .. 7-10
Mix step and configuration. . . ......... ... . e 7-11
lllustration of the quadrants in a 384-well microplate . .................. 7-13
Mix step — customizing and saving atechnique....................... 7-14
Technique Editor - mix pipettingoptions. . . .......... ... ... ... ....... 7-15
Wash step and configuration. . . . ... . . 7-16
Wash step — customizing and saving a technique. . .................... 7-18
Technique Editor - wash pipettingoptions. . . . .......... ... ... 7-19
New Tips step and configuration . ............. ... . . . ... 7-21

Biomek® FX User’s Manual

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



xxxviii List of Figures

Figure 7-19
Figure 7-20
Figure 7-21
Figure 7-22

Figure 7-23
Figure 7-24

Figure 7-25
Figure 7-26
Figure 7-27
Figure 8-1
Figure 8-2
Figure 8-3
Figure 8-4
Figure 8-5
Figure 8-6
Figure 8-7
Figure 8-8
Figure 8-9
Figure 8-10
Figure 8-11
Figure 8-12
Figure 8-13
Figure 9-1
Figure 9-2
Figure 9-3
Figure 9-4
Figure 9-5
Figure 9-6
Figure 9-7
Figure 9-8
Figure 9-9
Figure 9-10
Figure 9-11
Figure 9-12
Figure 9-13
Figure 9-14
Figure 9-15
Figure 9-16
Figure 10-1
Figure 10-2

Figure 10-3
Figure 10-4
Figure 10-5

Unload Tipsstep and configuration .. ..., 7-23

Loop stepand configuration. . ...t 7-24

Loop step — variable created in Variable . ........................... 7-25
Loop step — the variable ‘Loop’ created in Variable

isused inthe Aspirate substep .. .......... .. . 7-26
Loop step — using a previously created variable as the Increment......... 7-28
Loop step — the ‘AspValue2’ variable is used as the

Volumnforthesubsteps. . ... ... 7-30
Cleanup step and configuration .. .............. .. . . ... 7-32
Move Pod step and configuration. .. ............. . . . . 7-33
Group step and configuration . . . .......... .. .. 7-36
Biomek FX main editor . ... ... .. 8-2
StepPalette menu . . ... . 3....8-
Aspirate step using the Aspirate variable . .. ........... ... ... ... .. .... 8-5
Variables configured inthe Run Method step .......................... 8-6
Run Method step and configuration . . . ........... ... . . . ... 8-9
Run Method — submethod selection . .. ........... ... ... ... ... ..... 8-10
Worklist Configuration. . . .......... .. . . 8-11
Worklist step and configuration . . ............ ... 8-12
Worklist — text file selection. . .. ... .. . 8-13
JustIn TIMe SteP. . . ..o 14. .. 8-
Let step and configuration . ............ ... 8-16
If step and configuration. . . ............. ... . . . . 8-18
Script Step Configuration . . . ........ ... 8-20
Biomek FX main editor . ......... . 9-2
Step Palette menu . . ... e 3....9-
SPE step and configuration. . . . ... ... 9-4
TOOIS MENU. . ... 9-6.. ..
Device EdItOr . .. ... 9-7 ...
Light Curtain Access configuration . ........... ...t 9-7
A Stacker Carousel SILAS Module Step inserted inamethod ............. 9-8
Runtime Data Defaults settings are enteredhere . . ..................... 9-10
Device Setup Step Configuration . . . .......... .. ... 9-11
Menu access to Labware Properties . . . ... 9-13
Labware Properties for tips. . ... ... .. i 9-14
Labware Properties for microplates orreservoirs. . . . ............ ... 9-15
Device Action step for the Wash Station ALP . . ....................... 9-17
Device Action step for the Stirring ALP ... ... .. ... ... ... ... 9-18
Device Action step for the Microplate Shaking ALP. .. ................. 9-19
Tip Loader step and configuration ... ........... .. . ... ... 9-20
Technigue Browser where technique parameters are displayed. ........... 10-2
Customize techniques or manually select techniques from a list in

source or destination configurations of a pipettingstep. . . ............... 10-3
TOOIS MENU. . .. 0-5..1
TeCchnique BroWSer . . . ... 10-5
Setting Technique Properties . . . ... e 10-6

Beckman Coulter, Inc.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



List of Figures xxxix

Figure 10-6 Technique Editor — General tab gives a description of technique ......... 10-8
Figure 10-7 Technique Editor — Aspiratetab. .. ........... ... ... ... 10-10
Figure 10-8 Technique Editor selected from Customize button in Transfer or Combine . 10-11
Figure 10-9 Technique Editor — Dispensetab ................. ... ... ... .. .. ... 10-13
Figure 10-10 Technique Editor selected from Customize button in Transfer or Combine . 10-13
Figure 10-11 Technique Editor —Mixtab .......... .. ... ... ... ... ... . ... . . ... 10-15
Figure 10-12 Technique Editor — Liquid Typetab. .. ... ... ... ... ... .. ... . . ... 10-16
Figure 10-13 Technique selection withinamethod . .............................. 10-18
Figure 10-14 Dispense Tab appears because Customize was selected

from the Transfer Destination. . . ........... ... . 10-19
Figure 10-15 Save a custom technique withinastep............... .. ... ... ...... 10-20
Figure 10-16 Remove technique confirmationprompt .. .......................... 10-21
Figure 10-17 Filtered techniques in the Technique Browser . . ...................... 10-22
Figure 10-18 Technique Editor — Calibration Tab. .. ........... ... ... ......... 10-23
Figure 10-19 Liquid Type EdItOr . . ... ... .. e 10-25
Figure 10-20 TOOIS MENU. . . . .. -26.. 10
Figure 11-1 Accessing Pipetting Template Editor from the Tools menu. .. ............ 11-1
Figure 11-2 Pipetting Template Editor. . . ........ ... . . i 11-2
Figure 11-3 New pipetting template. . . . ... 11-3
Figure 11-4 Rename pipettingtemplate. . .......... .. ... . ... . . . . . .. 11-4
Figure 11-5 Available variable groups. .. ....... ... 11-5
Figure 11-6 Identifying the location of Technique Editor

context variables definedin Table 11-1 .. ......... ... .. ... . . . ... 11-9
Figure 11-7 Identifying the location of Liquid Type Editor

context variables defined in Table 11-1 . .. ........ .. ... ... ... ... .... 11-10
Figure 11-8 Aspirate Air Gap. . . . oo oot et 11-11
Figure 11-9  Aspirate. . . . ... 11-12 .
Figure 11-10 MoOVING ASPIrate . . . .. ..o 11-13
Figure 11-11 Dispense Air Gap . . ..ot e 11-15
Figure 11-12 DISPENSE . . . .ttt e et e e e e e e 11-16. .
Figure 11-13 MoviNng DISPENSE . . . . ..o 11-17
FIQUrE 11-14 MiX . .ot e e e e e, 11:19
Figure 11-15 Prewetl. . .. ... 11-20.
Figure 11-16 Tip TouCh . .. ... ... 11-21 .
Figure 11-17 Axes Move template steps . ... e e 11-22
Figure 11-18 PaUSE. . . . ..ottt e 11-23.
Figure 12-1 Deck relationshipin Biomek FX .. ... ... .. . . 12-2
Figure 12-2 TOOISMENU. . . ... oo e e e e 2-3...1
Figure 12-3 Deck Editor showing Deckl. . . ... ... ... . 12-3
Figure 12-4 Previews deck selected . . ... .. 12-5
Figure 12-5 Enteranameforthenewdeck......... ... ... .. .. . . . . . . ... 12-6
Figure 12-6 Delete Deck confirmation prompt .. ............ .. ... i, 12-6
Figure 12-7 Change Deck Name prompt . . . ... ... e 12-7
Figure 12-8 Deck configuration contextmenu. . .............. . 12-9
Figure 12-9 Confirm prompttodelete ALPS . . ... ... . . 12-9
Figure 12-10 Possible OneByThree Deck Positions highlighted . . .. ................. 12-10

Biomek® FX User’s Manual

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



xI List of Figures

Figure 12-11 Position and Labware Offset locations on OnebyOne ALP. ............. 12-12
Figure 12-12 ALP Propertiesof aOneByThree ALP .......... ... .. .. ... .. ... ... 12-13
Figure 12-13 ALPPropertiesExpanded. . ......... ... . i 12-13
Figure 12-14 PropertieSMENU . . ...ttt ettt e et e et 12-14
Figure 12-15 Position Propertiesfor Deck Positions. .. ........................... 12-14
Figure 12-16 Per-Labware Offsets. . ... .. e 12-16
Figure 12-17 AccuFrame on ALP with framing fixture attachedtopod............... 12-17
Figure 12-18 AccuFrame Light Beamsand Indicators ............................ 12-18
Figure 12-19 Frame fixture in AccuFrame — Be sure to

break both light beams in order to teach the deck position .............. 12-19
Figure 12-20 Teaching Instructions —

Select appropriate shift option for the teaching process. ................ 12-20
Figure 13-1 Hardware Setup. . . .. ...t 2...13-
Figure 13-2 Pipettor Devices in Hardware Setup. . .. ........... ... ... 13-3
Figure 13-3 Hardware Setup - Digital /0 Devices Installation. . .................... 13-5
Figure 14-1 Accessingthe Pod Editor . . ... . 14-2
Figure 14-2 Pod Editor. . . ... . 14-2. ..
Figure 14-3 Pod Editor. . ... ... 14-5. ..
Figure 14-4 Warning to make sure grippers are ready for framing . .................. 14-5
Figure 14-5 Pick the position where gripperswillbe framed . ...................... 14-6
Figure 14-6 Advanced Manual Control for moving grippers for framing . .. ........... 14-7
Figure 14-7 Moving pod into gripping POSItION . . . . . . ..ottt e 14-7
Figure 14-8 Gripper framing position with AccuFrame. . . ......................... 14-8
Figure 14-9 Correct and incorrect gripper framing alignment. . ..................... 14-8
Figure 14-10 Pod EdItOr. . . . .. ..o 14-9. .
Figure 15-1 Manual Controlcommand . ............. .. i 15-2
Figure 15-2 Confirms Manual Controlis connecting. . .. ................. ... 15-2
Figure 15-3 Pod Manual Control . .. ... . ... 15-2
Figure 15-4 Firmware versioninformation ............. ... ... ... . . . . ... 15-4
Figure 15-5 Advanced Manual Control — Pod Movement Options

(see Table 15-2 for further descriptions). . . ... ... . ... 15-7
Figure 15-6 Vector Builder. . ... .. e 1Q. 15-
Figure 15-7 Enter Absolute Move Coordinates . . . ... e 15-11
Figure 15-8 Manual Control — Device Controller. . ......... .. ... ... . . . . . . . ... ... 15-13
Figure 15-9 Tiploader. . ... . 15-14. .
Figure 15-10Manual Control — Tiploader .. ... . . e 15-14
Figure 16-1 Relationships for labware and tips in Biomek FX . . .................... 16-2
Figure 16-2 Tip Types Editorcommand . ............ ... ... . 16-3
Figure 16-3  Tip TYPES . . v vttt e e e e 16-4. ..
Figure 16-4 Tip capacity and air capacity ... ... ...t 16-6
Figure 16-5 Tip Properties . . ...t e e e 16-6. . .
Figure 16-6 Remove tipS Warning . . . .. ... ..ottt e 16-7
Figure 16-7 Labware Type Editorcommand . . ........ ... ... . 16-9
Figure 16-8 Labware Types . ... ..ottt e e 9... 16-
Figure 16-9 Choose Labware TYPe . .. ...t 16-10
Figure 16-10 Change LabwareClass Name ... .......... . . . . . ... 16-11

Beckman Coulter, Inc.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



List of Figures xli

FIQUre 16-11 XY Z VECIOr . . . o oottt e e e e e e e 16-15
Figure16-12 Stack offset . ... ... e 16-15
Figure16-13 Well oneoffset . ... ..o e e 16-15
Figure 16-14 Well depth, bottom section volumeand height ... .................... 16-15
Figure 16-15 Stackableltems. . ... . i 16-16
Figure 16-16 Labware ColOrs. .. ... ottt 16-17
Figure 16-17 Color prompt. . ... oot 16-18
Figure17-1 Example of aconfiguration error generated due to a

Liquid Type Editor configurationproblem. . .......................... 17-3
Figure 17-2 Example of a configuration error generated from the Deck Editor ......... 17-3
Figure 17-3 Example of an error generaed during method validation because

astepisnot configuredcorrectly . ............ ... . i 17-4
Figure 17-4  OptioNSMENU . . . . ottt t ettt e e e e e e e e 17-6
Figure 17-5 Preferences displaysthe Validate Before Runoption ................... 17-6
Figure 17-6 Example of an error message generated during validation duringarun . . ... 17-7
Figure 17-7 Example of avalidation error message generated during

method development as a result of incomplete step configuration. .. ... . ... 17-8
Figure 17-8 Example of avalidation error message generated as a result of an incomplete deck

configuration and detected during validation when the Finish step is selected. 17-9
Figure 17-9 Example of aManual Control error because the

instrumentwasnothomed ........... ... ... . 17-11
Figure 17-10 Example of aManual Control error because of a Biomek FX system configuration

error or hardware COmmuNiCation €TOr . .. ... oot 17-11
Figure 17-11 Example of aManua Control error because the Biomek FX

tried to movethepodtoofaronthe X axis .............. .. ... ... .... 17-11
Figure 17-12 An example of a Run-Time error dueto light curtain violation. .......... 17-12
Figure 17-13 An example of a Run-Time error caused

by the pod hitting the X axis negative limit switch .................... 17-13
Figure 17-14 A Continuation snapped during a Loop step shows the partially completed Loop

iteration first and then the remaining iterations of theLoop ............. 17-16
Figure 17-15 Snap Continuationcommand ... ...........o ittt 17-17
Figure 17-16 Snap Continuation Information ............ ... ... .. ... 17-17
Figure 17-17 Confirm saving changestomethod .............. .. ... ... ... ... .. .. 17-17
Figure17-18 Savemethod . . ... ... ... 17-18
Figure 17-19 Load Continuation . ... ..........iuii et 17-19
Figure 17-20 An example of an Instrument Setup step confirmation

prompt with multiplemessages . ... i 17-20
Figure 17-21 Anexampleof multiplemessages .. ............cc .. 17-21
Figure 17-22 An example of multiple message generated during Run-Time .. ......... 17-21
Figure 17-23 Pause command . . . ...ttt 17-22
Figure 17-24 Stop command . ..ottt 17-23
Figure 17-25 Single Step prompt . . . . ..ot 17-24
Figure 17-26 First move of methodusingSingleStep. .. .......... . oot 17-25
Figure18-1 Accessing Log Configuration. ... ... 18-3
Figure 18-2 Select thelogtype(s) generated here .. ... . 18-3
Figure18-3 ErrorsLogviewedinNotepad . . ... 18-5

Biomek® FX User’s Manual

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



xlii List of Figures

Figure 18-4
Figure 19-1
Figure 19-2
Figure 19-3
Figure 19-4
Figure 20-1
Figure 20-2
Figure 20-3
Figure 20-4
Figure 20-5
Figure 20-6
Figure 20-7
Figure 20-8
Figure 20-9
Figure 20-10
Figure 20-11
Figure 20-12
Figure 21-1
Figure 21-2
Figure 22-1
Figure 22-2
Figure 22-3
Figure 22-4
Figure 22-5
Figure 23-1
Figure 23-2
Figure 23-3
Figure 23-4
Figure 23-5
Figure 23-6
Figure 23-7
Figure 23-8
Figure 23-9
Figure 24-1
Figure 24-2
Figure 24-3
Figure 24-4
Figure 24-5
Figure 24-6
Figure 24-7
Figure 24-8
Figure 24-9
Figure 24-10
Figure 24-11
Figure 24-12
Figure 24-13

Pipetting Log viewed in Microsoft Excel . . .......... ... ... L. 18-5

Import/Export Utility . ... 19-2

OpPEN WOTKSPACE. . . ottt e e 19-3

Ethanol has been exported to aBiomek FX ImportFile . ................ 19-5

Savethelmport File. ... ... ... 19-5

Display optionsin Preferences. . ...t 20-2

Optionsfor Step Palettesand toolbars . .. ........ ... .. ... .. ... ... 20-4

StepPalettemenu . . ... 20-4

Step palette VIEWS. . . ..o 20-5

PrefErenNCeS . . .o 20-6

P Properties . ..o 20-7

Method View menu . ... ..o e 20-7

Change the step captionin Edit Step Caption. ... ...................... 20-8

StepPalette Builder ........... 20-9

StepPaletteStepstab .. ... 20-10

New Step Palette. . . ... ..o 20-11

Palette Properties . ... 20-12

Biomek FX main components . ..., 21-2

Biomek FX main components, withoutcanopy .. ...................... 21-3

Biomek FX tower, main components, and connections. .. ............... 22-2

Outside tower connectionsdetaill view. .. ........ ..., 22-3

Inside tower connectionsdetail view .. .......... ... .. i 22-4

Replacing fusesintower. .. ...t e 22-6

Bridge movesin the X axis, holds the pod, and movesitintheY axis...... 22-7

Multichannel pod installedon Biomek FX. .......... .. ... ... oot 23-2

Multichannel Pod — maincomponents . . ........... ... ... 23-3
Coverremoved fromthehead .......... ... ... ... . . . . . . ... 23-5
Plunger screws and shoulder screws removed from Multichannel head . . . .. 23-6
Sequence for removing four plunger screws and four shoulder screws. . . . .. 23-7
Chamfers location on a Multichannelpod .. ............. ... ... ... ..... 23-8
Sequence for installing four plunger screws and four shoulder screws . . . . .. 23-8
T 0] 01T £ 23-11. .
Screws to remove when replacing gripperpads. . ........... ... ... ... 23-13
Al xLlpassive ALP . . ... 24-2
Alx3passive ALP .. ... . 24-3
ALl Xx5passive ALP . . ... 24-4
AdxApassive ALP . . ... 24-6
Disposal ALP — Self-Contained . ........... ... ... .. . i 24-8
Disposal ALP - Self Contained, exploded . ... ........ .. ... .. ......... 24-9
Disposal ALP- Self-Contained showing Grounding Tab and screw . ... ... 24-10
Disposal ALP — Slide Option . . . ... e 24-12
Disposal ALP - Thumb screws. . . ... ... 24-13
Disposal ALP - Slide attachment . . .......... ... ... .. . . . . . ... 24-13
Disposal ALP - Ground Screw placement . . ......................... 24-14
Disposal ALP deck poSitions . . . ... 24-16
Left side bottom shield with solid and cutout blanking plates . . ... ....... 24-17

Beckman Coulter, Inc.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



List of Figures xliii

Figure 24-14 Right side bottom shield with solid and cutout blanking plates. . ......... 24-18
Figure25-1 Stirring ALP (frontview) . ... e 25-3
Figure25-2 Stirring ALP-Stirbar ... ... . 25-4
Figure25-3 TipLoader ALP . ... . 25-8
Figure25-4 Tip Loader ALP —deck positions. . . ........ ... . i, 25-9
Figure 25-5 Tip Loader ALP Connections. . . . ...t 25-11
Figure 25-6 Tip Loader ALP — Pneumatic Connections on the Biomek FX Towers ... 25-12
Figure 25-7 Microplate Shaking ALP . ... ... . . . . 25-14
Figure 25-8 Microplate Shaking ALP Connections. ... ........... ... ... 25-16
Figure 25-9 SPE ALP with Collar . ... ... .. 25-18
Figure 25-10 SPE Collar (Manifold), SPE ALP Base, and SPE ALP Stand . ........... 25-20
Figure 25-11 SPE Collar placed onthe SPE CollarStand . . . ....................... 25-20
Figure 25-12 SPE Collar Stand locating holes and thumb screws . . . ................. 25-22
Figure 25-13 Placing the Framing Tool Adaptor and AccuFrame

onthe SPE Collar Stand . . . ... ... 25-24
Figure 25-14 Heating & Cooling ALP —topview. . ........... ... .. 25-26
Figure 25-15 Heating & Cooling Unit . . ... ... .. . . . e 25-27
Figure 25-16 Heating & Cooling Unit mounting — bottomview. ................... 25-28
Figure 25-17 96-Channel Tip Wash ALP. . . ... ... . . . 25-31
Figure 25-18 Framing Tool and Framing Tool Adaptor with the

96 Channel Wash Station.. . . ......... . i 25-34
Figure 25-19 Bar Code Reader ALP . .. ... .. 25-36
Figure 25-20 Bar Code Reader ALP — Deck Positions .. ......................... 25-37
Figure 25-21 Bar Code Reader — Laser beam position over bar code label. ........... 25-39
Figure 25-22 Bar Code Reader — Label positioning on a microplate. . ............... 25-39
Figure 26-1 Front of Device Controller . . ........ ... . . 26-2
Figure 26-2 Back of Device Controller .. ... . . .. 26-2
Figure 26-3 Digital connections - attach deviceshere . .......... ... ... ... ... ...... 26-5
Figure 26-4 Protective Light Curtain Area and Protective Side Shields ... ............ 26-8
Figure 26-5 ACCUFrame . ... ... . . 11.. 26-
Figure 26-6 Framing FIXtUre . . ... ... ... e 26-12
Figure 27-1 Biomek Stacker Carousel . ........... ... . 27-2
Figure 27-2 Stacker Shuttle POSItions .. ... .. 27-3
Figure 27-3 Stacker Carousel Integration. . . ... .. e 27-3
Figure 27-4 Attach alignmentbracket . ............ . ... . . . . . . . . . 27-4
Figure 27-5 Attachingriserplate . . ... .. 5..27-
Figure 27-6 Stacker attachment . . ... .. ... 27-5
Figure 27-7 Plexiglas side shield cutout blank orientations. . . ...................... 27-7
Figure 27-8 Diagram for attaching blank to shield and shield to Biomek FX. ... ....... 27-8
Figure 27-9 Attach side shield .. ......... .. . .. . -9... 27
Figure 27-10 Side view with side panel attached. ... ...... ... ... ... ... ... ... ...... 27-9
Figure 27-11 Stacker Carousel final placement (top view rear position, right side) . . . . .. 27-10
Figure 27-12 Bar Code Reader bracket . ... ......... . . . i 27-11
Figure 27-13 Bar Code Reader shuttle mount access coverremoved ................. 27-12
Figure 27-14 Mounting bracket attachment. . ...... ... ... ... ... . . . . . .. . ... 27-12
Figure 27-15 Mounting Bar Code Reader .. ... . . . i 27-13

Biomek® FX User’s Manual

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



xliv List of Figures

Figure 27-16 Bar Code Reader in narrow side scanning position . ................... 27-14

Figure 27-17 Bar Code Reader in narrow side scanning position .. .................. 27-14

Figure 27-18 Bar Code Reader in wideright side scanning position. . ................ 27-15

Figure 27-19 Bar Code Reader in wide right side scanning position (bottom view). . . ... 27-15

Figure 27-20 Bar Code Reader in rear narrow side scanning position. . ............... 27-16

Figure 27-21 Bar Code Reader in rear narrow side scanning position (bottom view). . . . . 27-16

Figure 27-22 Bar Code Reader in wide left side scanning position. . ................. 27-17

Figure 27-23 Bar Code Reader in wide |eft side scanning position (bottom view) .. ... .. 27-17

Figure 27-24 Bar Code Reader in front narrow side scanning position. .. ............. 27-18

Figure 27-25 Bar Code Reader in front narrow side scanning position (bottom view) . ... 27-18

Figure 27-26 Bar Code Reader attachmentbracket .. ............................. 27-19

Figure 27-27 Bar Code Reader — Laser beam position over bar code label. . .......... 27-21
Figure 27-28 Adjust laser alignmentas necessary . ... ........c..uuiiinannnn. 27-21
Figure 27-29 Label positioningon microplate. . ........ ... ... .. . . . . i, 27-22
Figure 28-1 Biomek FX Configuraton Window . . .................. ... ... ... 28-3
Figure 28-2 Enter variables for Transport Properties in Variables .. ................. 28-5
Figure 28-3 Biomek FX Options in SAMI. . . . ... 28-6
Figure 28-4 SAMI error message example. . ......... ... . 28-7
Figure 28-5 Biomek FX error message example . ......... .. . . . .. 28-7
Figure 28-6 Error Handling message resulting from choosing to snap a continuation . ... 28-8
Figure 28-7 Framing block with frame pointused. ................... ... ... ...... 28-9
Figure 28-8 Primary Framing Tool . ... . 28-10
Figure 29-1 Plate Replication Wizard aCCessS. . .. ... o vttt 29-2
Figure 29-2 Plate Replication Wizard . ........... ... . .. 29-2
Figure 30-1 Plasmid DNA Miniprep Wizard acCess . . ... ..., 30-2
Figure 30-2 Plasmid DNA Miniprep Wizard. . ......... .. .. i 30-2
Figure B-1  AcCCUFrametool. . .. ... .. e 2...B-
Figure B-2  Warning must be addressed before homing process begins. .. ............. B-2
Figure B-3 Framing FiXture . .......... . . . e 3...B-
Figure B-4 DecCk Editor. . . ... ... B4 ...
Figure B-5 Position Properties . ... 5....B-
Figure B-6 Teaching INStructions . . . ... ... i e e B-5
Figure B-7  POd EdItOr. . .. ... .. B-8 ..
Figure B-8  Warning to make sure grippers are ready forframing . . .................. B-9
Figure B-9  Pick the position where grippers willbe framed .. ...................... B-9
Figure B-10 Advanced Manual Control for moving grippers for framing . . .. .......... B-10
Figure B-11 Moving pod into gripping poSItion. . . . .. ... B-10
Figure B-12 Gripper framing position with AccuFrame. . .......................... B-11
Figure B-13 Correct and incorrect gripper framing alignment. . .. ................... B-11

Beckman Coulter, Inc.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



xlv

Table 10-1
Table11-1
Table 12-1
Table 12-2
Table 12-3
Table 14-1
Table 15-1
Table 15-2
Table 16-1
Table 16-2
Table 16-3
Table17-1
Table 20-1
Table 22-1
Table 22-2
Table 23-1
Table 23-2
Table 23-3
Table 23-4
Table 25-1
Table 25-2
Table 25-3
Table 25-4
Table 25-5
Table 25-6
Table 25-7
Table 25-8
Table 26-1
Table 26-2
Table 26-3
Table 26-4
Table A-1

List of Tables

TechniqQUEICONS . . ..o 10-9
Context Variables. . ... 11-6
Deck Editor Options. . . ..ot e 12-4
Avalable ALPS. . ... 12-8
ALPand Position Properties. . ... 12-11
POd Properties. . .. ..o 14-3
Manual Control. . ... ..o 15-3
Advanced Manual Control SelectionAreas. .................co... 15-8
Tip Properties. . ..o e 16-5
Labware Typesand LabwareIncluded. .. ............................ 16-8
Labware TypeProperties . . ... 16-12
Hardware Error Codes . .. ....coo it 17-26
Display Options .. ..o 20-2
Troublesnooting TOWES. . . ..ot 22-5
Troubleshooting Bridges. . .. ... i e 22-8
Multichannel Pod AxesMovement .............cco i, 23-4
Multichannel Pod Heads. . . ........ ... i 234
Multichannel Pod Troubleshooting ............... .. .. ... o iion.. 23-10
Gripper Troubleshooting. . ... ... e 23-12
Troubleshootingthe Stirring ALP .. ... oo 25-7
Troubleshootingthe TipLoader ALP . ............ .. .. .. 25-13
Troubleshooting the Microplate Shaking ALP. ... .................... 25-17
Troubleshooting the SPE Vacuum Manifold ALP. .................... 25-25
Minimum specificationsfor aCirculator Bath. .. ..................... 25-29
Troubleshooting the Heating and Cooling ALP. .. .................... 25-30
Troubleshooting the 96-Channel TipWashALP...................... 25-35
Troubleshooting the Bar Code Reader ALP. ......................... 25-41
Troubleshooting aDeviceController . ............ ... . .. 26-6
Indicator Light Key. . ... .. 26-9
Troubleshooting theLight Curtain. . ............. ... .. 26-9
Troubleshootingthe AcCuFrame . ..., 26-13
System SPeCifiCationS. . . .. ..ot A-1

Biomek® FX User’s Manual

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



1-1

1 Quick Start —Tutorial One

1.1 Introduction

Welcome to the Biomek FX liquid-handling system. This Quick-Start Tutorial
Guideis designed to help you become comfortable using the software for the
Biomek FX instrument. This step-by-step hands-on tour will guide you through
the interface that controls the basic functions of the Biomek FX.

Asyou complete the tutorials, two facts about the Biomek FX software will
become clear to you:

» Itis designed to do a substantial amount of the method-building work
for you.

e ltis designed to allow you to take as much direct and precise control
over the method-building process as you want.

The flexibility that results from this combination gives the Biomek FX liquid-
handling system its power.

1.2 How To Use This Guide

Each lesson in this series builds on the tutorial completed previously. Each
section gradually increases in complexity, building your bank of knowledge for
operating the Biomek FX.

Note: The methods in these tutorials are designed to guide you through the
software, not to obtain any particular scientific results.

The tutorials are laid out in a linear fashion, and it is recommended that you
complete each step in order.
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1-2 Quick-Start — Tutorial One

In addition to the step-by-step instructionsin the tutorials, you will also see boxes
containing other helpful information in the following forms:

« Definitions Definition

These boxes contain
brief definitions of
material that may be
specific to the Biomek
FX, or generally
unfamiliar.

* Sidebar Information

More About...
These sidebar boxes contain supportive
information about what you see on screen|and
the operations you're performing.

e Important Biomek FX Concepts

Important Biomek FX Concept

These boxes convey useful ideas for helping you explore more
features and capabilities of the Biomek FX instrument. These
ideas go beyond the linear steps you are asked to complete in
these tutorials. When you read important concepts that interest
you, use the reference sections of this manual for further
investigation.

1.3 What You'll Learn In Tutorial One

In Tutorial One, you will learn:
* How to launch the Biomek FX software
e What the method-building process looks like using Biomek FX
e How to set up the deck for a liquid transfer
* How to build a liquid-transfer method

« How to save a method
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1.4 Launching Biomek FX Software

From the Start menu, select Programs>SAGIAN Software>Biomek FX.
The Biomek FX main editor appears (Figure 1-1).

Note: It's a good idea to expand the Biomek FX editor to fill the entire screen.

{1 Biomek® FX |- (O] x| |

File Edit Tools Egecution Optionz Help
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predefined <€ | |7 et highlighted step in the Movable Section Dividers
steps for o Cermbine 0 comprete. Method View. These two section dividers can He
building n moved to expand the views.
methods are| | <= < When the steps in the Method
displayed in Labuare View extend beyond the width OLL
this area. E the area, a scroll bar appears at he
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R your method.

Current Deck Display| | | (& P16
This display changes ; =
dynamically to reflect > i

v
-
.
ﬂ
Bl 1]
2l S

P19

the status of the deck | | =
upon completion of thell_*
B previous step. i

Figure 1-1 Biomek FX main editor

1.5 Creating Methods

The main editor seen above (Figure 1-1) is your starting point for building liquid-
handling methods for the Biomek FX instrument. You will choose method steps
from the Step Palette and drop them into the Method View in a linear fashion.
The configuration for each of these steps appears in the Configuration View.

As you choose among the many options available in the interface, applicable
windows and dialogs will appear on top of this main editor. You will learn more
about this as you proceed through the tutorials.

1.5.1 Creating a New Method

Each time you start Biomek FX, you have the option of creating a new method or
opening an existing method you've completed, named, and saved. In Tutorial
One, you'll create a new method.

Note: In Tutorial Two, you'll open an existing method and build on it further.
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Important Biomek FX Concept

What is a Method?

A method is a series of steps that control the operation of
the Biomek FX instrument. The Step Palettesin the main
editor present a group of icons representing the steps
available for a method. To build a method, you ssimply
select the step icon you want, and move it into the method-
building space (Method View) in the main editor. Place and
configure each step to perform the operations as desired .

To create a new method:

1. Launchthe Biomek FX program. The main editor appears (Figure 1-1).
2. Go up to the toolbar and select the New Method icon

OR

Go up to the menu bar and choose File>New.

OR

Drag and drop a step, such as the Instrument Setup step, into the Method

View.

This creates the beginning for your new method (Figure 1-2).

" Biomek® FX - Method2
Fle Edit Toolz Esecution Options Help

Dea@ B RS sa@|-a|> 0|

= @

Click in the list below to add variables.
Place a check mark to prompt for & walue at run time.

M= ||

e | B Finish

I amne | Value

New Method
“% When you opena
cemtine | neywy method, the
W | Start and Finish
b, | SLEPS Sppear
h automatically.
You will build
your method

Pause

Start Step Configuration
No configuration of variablesis
necessary for thistutorial.

betWeen these Walue: I
Commenit tWO aepsl

il

|Method? |Defaulbworld [ETC: 0:00:00 |

Figure 1-2 Main editor when a new method is created
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1.6 Start and Finish Steps

Asyou see, the Method View of the main editor now contains the Start and

Finish steps that appear automatically when you open a new method

(Figure 1-2). These two steps are always there and indicate the beginning and end

of your method. You'll insert all the rest of the steps you want the Biomek FX to
complete betweeStart andFinish.

Note: When theStart step is highlighted in the Method View, you are presented
with the opportunity to create some variables in the Configuration View. Ignore
this configuration for our first tutorial. If you want to know more in-depth
information on theStart configuration right now, you can find it in the software
reference section of this manual in Chapter &att Sep.

Note: You will learn more about using th@nish step in Chapter Chapter 1.9,
Using the Finish Sep, of Tutorial One.

1.7 Configuring the Instrument Setup Step

A\

1.7.1 Obstacle Avoidance

When preparing the Biomek FX instrument for a method, it's important to
understand a critical concept that applies every time you set up the instrument:
Obstacle Avoidance.

CAUTION! To make sure the Biomek FX pod avoids all obstacles
during its travel, always specify the labware and ALPs that are on
the deck, and the deck position each occupies.

What is a Pod?
A pod is a component of
the Biomek FX that
moves upon the Y, Z,
When building a method using Biomek FX, you |and D (Dispense) axes|
must ALWAYS tell the software what labware and| The pod is housed in a
ALPs are on the deck, and the deck position each bridge, and holds the
occupies. head that performs the
actual liquid-handling
procedures. The multi-
channel pod always hal
a gripping tool
| (grippers) used to gras
‘and move labware.
Refer to Chapter 21,
Biomek FX Instrument
Basics for more
information.)

As the bridge and pod move during method

execution, the pod rises just enough to clear the
objects sitting on the deck, and not much higher;
therefore, if the software is not aware of what and
where things are on the deck, a crash could occu

(2]

O
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What is a Bridge?
The Biomek FX has ong
or two bridges, each of|
which holds one pod.
Each bridge moves in
the X axis. Refer to
Chapter 21Biomek FX
Instrument Basics for
more information.)

What is an ALP?
An Automated Labware
Positioner (ALP) holds
labware on the deck.
ALPs can also position
or actively manipulate
labware. Refer to
Chapter 24Passive
ALPs and Chapter
Chapter 25Active

1.7.2 Setting Up the Deck

The next step in our tutorial isto configure the setup of the Biomek FX deck for
your liquid-transfer procedure. You will place on the deck:

e Tips
e Source Reservoir

« Destination Microplate

To set up the deck:

1.

% 2.

Instrument
Setup

Choose (highlightptart in the Method View.

Hover the cursor over tHestrument Setup icon in the Step Palette.

Note: As you hover, look at the Method View and you'll see a black bar
appear just below8tart. This black bar indicates the insertion point where
your next selected step will appear. In this case, it's winsteument

Setup will be inserted.

Click thelnstrument Setup icon to insert the step.
OR

Click and drag thénstrument Setup icon onto a step in the Method View.
The insertion point that appears will indicate where the step will be inserted
(see Note above).

Note: Either of these insertion methods will work with all the steps in the
Step Palette.
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The Instrument Setup configuration appears (Figure 1-3).
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Figure 1-3 Instrument Setup configuration

Using this Instrument Setup configuration, in this tutorial you'll learn how to
select and place:

e« AP96 200 pL tipsonto TL1 (Tip Loader 1) deck position

« Reservoir ontoP4 (Position 4) deck position

e BC Flat 96 microplate ontd®5 deck position
To select and place your labware:
1. Click theAP96 200 uL tips icon, then click offL1 deck position.

OR

APSE_200uL

Drag and drop th&P96 200 uL tips icon onto thd'L1 deck position.

Note: Notice that when you hover the cursor over the tip box on the deck, a
tool tip identifies the deck position and labware. This identification
technique applies to all the labware you place on the deck.
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1-8 Quick-Start — Tutorial One

2. Using either of the above two techniques, place aReservoir onto the P4
deck position.

Reseroir | 3. After you have positioned the reservoir on the deck, double-click it or
right-click and select Properties. This opens Labware Properties

(Figure 1-4).
Lobwore Properies |
Mame: 3y Labware Type: IHeservnir
Yiolume: 100000 ill pl W Enown Yaolume b arirum Yolume: 170000pL
Liquid Type: [t ater =l

ak I Cancel

Figure 1-4 Labware Properties configuration

4. InLabware Properties you can give the reservoir a name. You'll name
this one “Rsvr”, but in general you can assign labware any name you
want. TypeRsvr in theName field.

Note: After configuration is complete, the name will appear over the
reservoir in the Current Deck Display view .

TIP: It's helpful to name your labware, particularly when you begin to get
lots of labware on the deck. You can assign a name that identifies the
contents of the labware, or a descriptive name that fits the work being
done in your laboratory. This can reduce confusion considerably.
There are other good reasons for naming your labware that will be
discussed in more depth as you complete these tutorials.

CheckkKnown Volume.

6. IntheVolume field, type100000. This means you know you have 100,000
microliters of liquid in the source reservoir.

7. ChooseNater from theLiquid Type drop-down menu, or typ&/ater into
this field. You will learn in a later tutorial why this is a good idea.

8. ChooseOK.

9. Place 88C Flat 96 microplate onto the deck in positi&.

10. Double-click on th®5 microplate, or right-click and seleetoperties.
11. TypeDestl in theName field.

BCFlat96

12. Checkknown Volume in Labware Properties.

Beckman Coulter, Inc.
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13.

14.

Inthe Volume field, leave this value at 0.

Note: Since the destination plate is presently empty, and you'll be
dispensing only water into it that has been configured for the reservoir, you
do not need to specifylaquid Type for this destination plate.

ChooseK.

That's it. Your deck is now set up for transferring liquid, and the editor should
look like Figure 1-5.

TIP: Here’s something you can do if you use labware a lot that requires the
same properties. You can set the properties (name, volume, and liquid
type) as you've done in the previous steps, then drag the labware back
up, and drop it into the Labware Available display once you've
selected th€ustom labware category. This labware will retain the
properties you set, and it will be displayed in and selected from the
Custom labware categories each time you acéessument Setup.
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Figure 1-5 Tutorial One — Instrument Setup completed
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1.8 Setting Up The Transfer Step

Now you're set to insert and configure your liquid-transfer procedure. The
Biomek FX provides dransfer step in the Step Palette that makes it easy to
accomplish this task.

Important Biomek FX Concept

What is a Transfer Step?

The Biomek FXTransfer step transfers liquid from one
source to one or more destinations. Thansfer step
automatically comprises four stepsTransfer step will

(by default):
1. Load tips
2. Aspirate liquid
3. Dispense liquid
4. Unload tips

This concept eliminates the need to insert four separate
steps to complete a liquid transfer.

Occasionally a method may require these steps to bg
performed individually, so basic instructions for these
separate operations will be completed in Tutorials 4

Kand 5. j

1%
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&

1.8.1 Configuring Tip Handling

To set up aliquid transfer, insert the Transfer step into the Method View in the
main editor, and configure the Tip Handling by completing the following:

1. Highlight the Instrument Setup step.

2. Choosethe Transfer icon from the Step Palette, and insert it into the

method after Instrument Setup. The Transfer step configuration appears
(Figure 1-6).

File Edit Tools Executon Options Help

DS B|(RRE 4 al-a|r o 1

Transfer
Notice that the Current Deck Display at the bottom of the editor is now
populated to illustrate your deck setup.
Note: The Current Deck Display changes dynamically to match the state of
the deck at the start of the current step.
" Biomek® FX - Method2* [_ O] x]

Comment

% E Start Usze pod |Podl w | far transfer,
Instrumert

ﬁ Instrument Setup ip Handling
™

@ Transfer Load [4F98_200uL =] tips and [unload them | | when the transfer is dane.

[~ Wash tipzin [/ ater vl E IE_j cyclesaf110% |52
B rinisn —
W Change lips between sources
I~ Ehange fips between destinations.
You W| | | be USi ng Click here to add a source.
this arrow later to
collapse the Tip
Handling
configuration.
Stop when finished with |D estinations |+ Dispense up to |1_ﬂ times per diaw. Advanced
e
|
P17
F15

I

|Method2* Defaultwiord [ETC: 0:00:01 |

Figure 1-6 Transfer step Tip Handling configuration

3. InTip Handling, make sure Load is checked.
4. Make surethetype of tips displayed is AP96_200pL . Thisis the type of

tipsyou configured in Instrument Setup.)

5. Make sure unload them is selected in the next field.

6. Check Change tips between sources
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7. Uncheck Change tips between destinations.

8. Your tips are configured for your liquid transfer, so click the up arrow next
to Tip Handling (Figure 1-6). This collapses the Tip Handling
configuration to allow more room for labware configuration.

Note: A simple text description of the way tipswill be handled is displayed
in place of the expanded Tip Handling configuration. The editor now looks
like Figure 1-7.

TIP: To make sure the tips are going to behave the way you want during
method execution, simply collapse the Tip Handling configuration at
any time during the process. The sentence that is displayed describes
exactly what you have configured and how the tipswill be handled
during the method run. If the description tells you the tips are not
going to be handled as you want them to, expand the configuration
again and change it. Repeat this process until the tip handling
configuration is correct.
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Figure 1-7 Transfer step with the Tip Handling configured
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More About Tip Handling
Configuring Tip Handling is not required, because the
Biomek FX locates and loads clean tips automatically
during a Transfer step.

Other tip handling options include:

Wash tips — A Wash ALP must be installed on the deck
for this configuration. Even when this option is chosen,
however, théransfer step continues to load and unload
new tips by default, unless you choose to keep tips on|after
the transfer.

Change tips between destinations — This option
changes tips after each dispense when using multiple
destinations. Between each destination, new tips will pe
moved to the tip loader, loaded, liquid aspirated from the
source, then dispensed into the next destination labware.
Refer to Chapter 6.@ransfer Sep for more information.

1.8.1.1 Configuring Source Labware
To configure the reservoir nameRsvr” as source labware:
1. Click onClick here to add a source.

2. Click on the' Rsvr” labware sitting in the P4 position in the Current Deck
Display.

Note: Asyou can see, the information you supplied during Instrument
Setup is displayed in the source labware configuration area.

3. Right-click on the large tip illustration next to the reservoir graphic in the
configuration and choose Measure from Bottom.

4. To adjust and set the aspirate height for the depth the tip descends into the
reservoir, place the mouse cursor over the tip illustration. When the
cursor turns into a hand, hold the left mouse button down to move the hand
up and down until the depthisas closeto 1.00 mm from bottom asyou
can get. Then adjust the height precisely to 1.00 mm using the following tip.
Thiswill be your aspirate height for this tutorial transfer.

TIP: After you click on thetip, you can adjust the height more precisely by
using the up or down arrow keys on your keyboard. You can also
right-click on the graphic, then select from the menu that appearsto
adjust the height.

Note: You may notice that thereis aslight break in the bottom of the source
reservoir graphic with the large tip. This indicates that the reservoir is wider
than the graphic can display.
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The source labware configuration is complete, and the editor now looks like
Figure 1-8.
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Figure 1-8 Configured source labware

1.8.1.2 Configuring Destination Labware

The next task is to designate where you want the water in the source reservoir to
be dispensed. In this case, you want to dispense the water into the BC Flat 96
microplate sitting on deck position P5.

To do this:
1. Click the Dest1 microplate in the Current Deck Display. The editor now

looks like Figure 1-9. This one operation accomplishes the same task as
stepsland 2 of 1.8.1.1.)

Note: Notice that the source labware configuration is now replaced with a
brief sentence summary of the setup. If you want to reopen this source
configuration for any reason, click anywhere in the collapsed configuration
area.

2. TheVolume field is highlighted, which allows you to designate the amount
of liquid to be dispensed. For this tutorial, you're transferring 100 uL; so,
type 100 into theVolume field.

Note: The volume is measured in microliters (uL) automatically and
indicates the amount of liquid that will be dispensed (100 puL) into each of
the 96 wells; so, in this case, you're dispensing a total of 9600 pL into the
96-well microplate.
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3. Right-click on the large tip illustration and choose Measure from
Bottom.

4. Set the dispense height in the largetip illustration to 1.00 mm from
bottom, using the same technique as you used for setting the aspirate
height.

Note: The Transfer step offers configuration for a one-source and one or
more destination liquid transfer. For this tutorial, however, you're using only
one destination.

TIP: If you accidently open too many destination configurations, all you
have to do is right-click on the title above the graphic of the plate in
the configuration. Click oelete from the popup menu and the
entire configuration goes away.

The destination labware is now configured, and the editor looks like
Figure 1-9.

1 Biomek® FX - Method2* M= E3 |
File Edit Tools Exscution Options Help

D @R RS sBm v ] s
u Start Use pod |P0d1 vlforlransler

‘% Instrurment SGTUp © Load AP36_200uL tips, change between sources, and unload them when finished

5%

Instrument

Setup
@ Transfer Source: Rsvr —

‘ Finish Draw Water from Rsvr using
Transfer the Low-vol Reservoir
technigue.
Combine
1.00 mm from bottom
[Dvemides Technique] @I .-;—‘,Y @t

X

hiave

Labuware

h IECFIatEIB =l &t [pesti =]
|1 T3] ul of IW’aler =]
¥ AutoSelect  Customize.. | SEVEMS, |
Techmque IStandard J

EI EIEI mm Irom bottnm
g & @

o L9

Destination: Destl

Pause

=

Comment

Click here to add a destination.

Stop when finished with IDesllﬂalluns 'l ‘ Dispense up to |1 _I times per draw | Advanced... |

4

I

|Method2= [Defaultword [ETC: 0:00:01 |

Figure 1-9 Completed Transfer Step configuration
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1.9 Using the Finish Step

Your liquid transfer is set up, so, let’'s see how long it will take to run the entire
method, by using thEinish step.

1. Click on theFinish step in the Method View.

2. Check the status bar at the bottom of the editor for a display of the Estimated

Time for CompletionETC). For this method, the ETC is approximately 28
seconds (Figure 1-10).

Note: Your ETC may vary. That's OK.

1 Biomek® FX - Method1*
File Edit Toolz Execution Options Help

e @ R RS s nd oo r oo 4

Start [ Clear curent instrument setup of all labware
after method completes
[ ﬁ Instrument Setup

Setup

v Clear cunent device setup of all labware
@ @ Transfer O pL from Rsvr to Destl L

after method completes

Transfer i Finish [ Unload tips from all pods after method completes

q [ "i-":
Il |

|Method1= [Defaultworld [ETC: 0:00:28 |

Figure 1-10 Finish Step in a completed liquid transfer method
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More About the Finish Step
When you click on th&inish step, the software will run
an internal validation to check your method for errors.

The check boxes in tHenish step configuration are
checked by default. They include:

*  Clear current instrument setup of all labware
after method completes — Tells the software that
labware has been cleared from the deck, making the
deck ready for the next methothe assumption hefe
is that you will clear all the labware from the Biomek
FX deck.

*  Clear current device setup of all labware after
method completes — Tells the software that
devices, such as the stacker carousel, are empty and
ready forDevice Setup at the beginning of the next
method. The assumption here is that you will clear all
the labware from the devices.

e Unload tips from all pods after method
completes — Unloads any tips left on the pod at the
end of a method run.

(Refer to Chapter 6.5inish Sep, for in-depthFinish step
configuration instructions.)

Congratulations! Your main editor should look like Figure 1-10.
You've just built a transfer method using Biomek FX that:
e Prepared the main editor for a new method
e Set up the deck and configured the labware you want to use

e Added and configured a liquid transfer

1.10 Running the Method

Now that you've built a method, let’s run it.

To run a Biomek FX method:
Click on thegreen arrow button on the toolbar.
OR
From theExecution menu, choosRun.

When you seledRun, the method will be validated internally to check for errors.
After this validation is complete,@eck Confirmation prompt will appear over

the main editor (Figure 1-11). This prompt displays the deck setup as interpreted
by the software.
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Visually confirm the deck setup matches the display. If the setup is acceptable,
click OK. If the setup is not acceptable, click Abort and change the method
setup to match the hardware deck setup; or, set up the instrument deck to match
the software display while the instrument is paused awaiting confirmation.

Note: The method runs as soon as you confirm the deck setup. You can visually
follow the validation process in the Method View.

Biomek® FX

APSE_200ul! Fisv
R eservoir Fi12

F:I1 1

The left pod should have na tips loaded.

Does the Biomek® Fx deck match the above layout, including the labware and their locations?

If yes, chonze OF to continue the method
If o, chooge Abort to stop the method.

Abort |

214000 11:24:41 A

Figure 1-11 Deck Confirmation prompt

1.11 Saving the Method

At the end of each tutorial, you'll need to save the method you've created. You
will be building on the method with each tutorial, so when you begin a new
lesson, you will be asked to open the previously saved method.

To save a method:
1. Choose th&ave Method icon on the toolbar.
OR

From the menu bar, chooBde>Save.

Note: Your method files will be saved with a .bmt extension. This designates the
file as a Biomek FX method file.

2. Type in the file name under which your method will be saved. For this
tutorial typeTutorial 1.bmt

3. Choose&ave.

If you are not going to go on to the next tutorial right now, close the Biomek FX
main editor by selectiny in the far right of the main editor title bar, or
File>Exit.
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2 Quick Start — Tutorial Two

2.1 Introduction

In this second tutorial, you will open the liquid transfer method you created in
Tutorial One, then learn how to add and configure more steps. You will also
discover some valuable concepts that will demonstrate some expanded
capabilities of your Biomek FX.

2.1.1 What You’'ll Learn In Tutorial Two

In Tutorial Two you will learn how to:
e Open a saved method
*  Mix contents of labware
* Insert comments into the Method View
* Move labware around the deck
* Respond to errors

* Delete a step from a method

2.2 Opening A Saved Method

If the Biomek FX main editor is not open, launch the software by following the
instructions in Chapter 1.4aunching Biomek FX Software.

You'll need to open the method created in Tutorial One that you saved as
Tutoriall.bmt. In Tutorial Two, you will insert more steps for the Biomek FX
instrument to complete.
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Quick-Start — Tutorial Two

To open a saved method:

1. Choose Open Method on the toolbar

OR

Choose File>Open from the menu bar. Open Method appears, listing the
method files you have saved (Figure 2-1).

Open Method

Loak in: I 3 Methods

Mame

Sizel Type

B oo ]

10KB  Biomek Fx Method 2

1| | 2l
File: harme: |Tut0rial1 Open I
Files of type: [ Methed Files [~brmt] I Cancel |

Figure 2-1 Open saved methods from here

2. Choose Tutoriall.bmt.
3. Choose Open.

The method you created in the first tutorial now appearsin the Method View of
the main editor (Figure 2-2).

{* Biomek® FX - C:\Program Files\Biomek FX\Methods\Tutoriall_bmt

File Edit Tools Executon Options Help

D@ e @R RS 4 BB[o | =1 0 k]

B Click in the list below to add vaiiables.
% Flace a check mark to prompt for & value at i time.
,”s;,;mem ﬁ Instrument Setup Noms Tioie
up

@ @ Transfer 100 pL from Rsyr to Destl

e | [ Finish

Combine

="

Mave

Labware

Pause

Comment

Walue: I
o€
~

I

|Tutorialt | Defaultword [ETC 00000 |

Figure 2-2 Method created in Tutorial One
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2.2.1 Saving Method As...

It's a good idea to save each tutorial method individually; so, to preserve the
Tutoriall.bmt file, you will save it as Tutorial2.bmt before you begin to work.

Before you begin work on the method in Tutorial Two:
1. OpenFile on the menu bar.

2. SelectSave As...

3. InFile Name, typeTutorial2.bmt

4. Choosesave.

You're ready to begin working on Tutorial Two.

2.3 Mixing Contents in Labware

In theTransfer step, you can alter liquid-handling functions that extend beyond
simple aspirating and dispensing. For example, you can turn off the tip touch
feature, activate the pre-wet function, or configure mixing operations

(Figure 2-3). These modifications are accomplished through customizing the
technique used to control the pipetting process (see the folldwiragtant

Biomek FX Concept).

Important Biomek FX Concept

What are Techniques?

Biomek FX techniques are sets of predefined and stored
values, including aspirate and dispense height, pod speed
and tip touch, and properties, including labware type and
liquid type, that affect pipetting procedures. Based upon
these stored sets of values and properties, the appropriat|
pipetting technique is selected automatically for your
pipetting procedure.

4]

It's important for you to provide as much information as
possible during setup. This helps the software choose the
most appropriate pipetting technique. Then, because the
technigue selection is made automatically, no additional
configuration is required. A library of available techniques
can viewed by accessifigols>Technigue Browser from

the menu bar.

If you want control over this otherwise automatic function,
you can choos€ustomize for each source and destination
in a transfer. This customizing option is available in both
Source andDestination configurations by selecting
Customize.... Techniques can also be customized outside
of the method-building process usihgols>Technique
Browser from the menu bar. Customized techniques can
also be saved to use in subsequent liquid-handling
procedures. (Refer to Chapter Ugng the Technique and

wquid Type Editors.) J
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To modify the technique used for the liquid transfer in this tutorial, you're going
to configure a mix operation. Let's suppose that the contents of your source
reservoir in thélransfer step have settled, and you need to mix them before
aspirating.

To complete this task:

1. Inthe Method View, highlight th€ransfer step, which now appears in the

Method View like thisTransfer 100 L from Rsvr to Destl . The
Transfer step configuration you completed during the first tutorial opens.

2. Click the Rsvr source labware in the Deck Display, or click inthe gray area
around the source configuration. This expands the source labware
configuration.

3. Inthe Source configuration fields, select Customize... . The Technique
Editor opens to the Aspirate tab (Figure 2-3).

Note: Thetwo fieldsin the second line of the Aspirate tab below may
contain different information that you input in the Transfer configuration.
That's okay, because tAeansfer configuration overrides the technique
information seen in this tab.

Note: Follow Liquid, Tip Touch, Prewet, andTrailing Air Gap are also
selected in this configuration when required.

4. UncheckFollow Liquid andPrewet.

Technique Editor - [Custom] I

Pipetting Template: |[{nfEmREET=ERE

General  Aspiate |Qalibrati0n| Liguid T_I,Jpel

tove within the well at |1DD % speed.

Agpirate at |1 morn From lthEottom vI

[ Follows Liquid
[+ Tip Touch
Transfer Mix [ Prenet
Configurations ™ Mix Befare Aspirate:
Use these fields to tizf 10 i e
configure the mix Yo i | ]t
-?—:Zﬁz?esl’v;"ltteh[;n the Uizpenzz o ID— e e W A W Z nzzi)

[ Trailing &ir Gap

ak. I Cancel

Figure 2-3 Configure Transfer step mixing procedures
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2.3.1 Configuring “Mix Before Aspirate”

The Technique Editor is where you configure the Transfer step to mix the
liquid in the reservoir before aspirating.
To mix before aspirating:

1. Inthe Aspirate tab, check the box next to Mix Before Aspirate. This
activates the appropriate fields for configuring mixing the liquid in the
reservoir before aspirating (Figure 2-4).

Note: This is where you'll designate how many times the liquid will be
mixed, and the amount of liquid that will be used for the mixing process.
You'll also choose how far down into the liquid the tips will go, and at what
speed the instrument will do the mixing.

2. UnderMix Before Aspirate, type50. This specifies the microliters of liquid
that will be aspirated and dispensed during mixing.

3. Type3in the next field. This specifies the number of times you want to mix
the liquid before aspirating.

4. Typelin Aspirate at, and choos8ottom from the drop-down menu in
the next field. This means the tips will aspirate one millimeter from the
bottom of the labware.

Note: Pipetting from the bottom of the labware can sometimes cause wells
to overflow, or it can contaminate the tips. Aspirating from the liquid level
would be a good choice in these cases. This is not a concern for this tutorial
transfer, so it's okay to choo8msttom.

More About Following the Liquid
Thefrom the liquid option in theTechnique
Editor means that the tip will descend into the
well or reservoir just far enough to reach the
liquid. To use this option, however, you mus
specify the amount of liquid in a piece of
labware during thinstrument Setup step. The
Biomek FX software then uses the specified
volume to calculate the distance the tip must
descend to reach the remaining liquid in the
labware. If you try to use this option without
specifying the volume of liquid, the software
will return an error, because the liquid height
unknown.

S

More About Trailing Air Gap

TheTrailing Air Gap option in theTechnique
Editor means that after liquid is aspirated, an
amount of air will be aspirated into the tips.
This helps keep the liquid from dripping fron
the tips during the transfer process.

=]
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5. Leavethe speed of the D (Dispense) axis of the instrument set at 100% of
full speed.

Note: You can adjust the speed of the D axis of the instrument when you're
concerned about the volatility or viscosity of the liquid; but, since you're
using water for this tutorial, 100% of full speed is fine.

6. Type2intheDispense at field, and choosBottom in the next field. This
means that during mixing, the tips will dispense a distance of two
millimeters from the bottom of the labware.

7. Leave the D axis speed set at 100%.

You're done configuring the mix before aspirating process.TEe@nique
Editor should now look like Figure 2-4:

Technique Editor - [Custom] I
Pipetting Template: IDefauIt Template j

General Aspirate |Qa|ihrati0n| Liguid T_l,lpel

tove within the well at |100 % speed.

Azpirate at I‘l i from the IButtum "I

[~ Follow Liguid
[+ Tip Touch
[~ Prewet
¥ Mix Before Aspirate
Mix |5u pl |3 times.

Azpirate at I'I i from the IEDttDm vl at 100 | & speed.
Dizpenze at IZi o fram the IBottum "l at I'IDD % speed.

[ Trailing &ir Gap

QK I Cancel

Figure 2-4 Mix Before Aspirate has been configured

8. ChooséOK.

Note: When necessary, you can complete the same type of configuration for
Mix After Dispense as you completed favlix Before Aspirate.

Note: After you configure the mix operation and return toTrensfer
step configuration, you see an icon indicating that the technique now
includes mixing. This is one of several icons that indicate different
procedures in the pipetting technique. You will also notice that the auto-
select technique option is turned off when the technique has been
customized.
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2.4 Inserting a Comment Step

The Comment step gives you the opportunity to insert and display a statement
between steps in your method. These comments may be directives, identifiers,
reminders, or any information you want to convey in the Method View.

To use acomment step in the Method View:

1. Insert the Comment step into the method under Instrument Setup. The
Comment step configuration appears (Figure 2-5).

femmert | 2. Type This is my comment into the Comment field.

3. Highlight the Transfer step following the Comment step, and the comment
appears in the Method View.

{1 Biomek® FX - C:\Program Files\Biomek FX\Methods\Tutorial2.bmt H[=1 B3 |

File Edit Tools Ezecution Options Help

Do E/RRS s2m va|rn 0] xs

Start Commerit:

IThis iz my comment
Instrument ‘% Instrurment Setup

5

o
5
5

@ Transfer 100 pL from Rsyr to Destl

ﬂ Finish

g

% g

7

- )

o
o
3
=5
5
®

L
B

Fause

Al

Comment

il

|Tuterial2= Defaultworld [ETC: 0001 |

Figure 2-5 Information typed into the Comment field will appear in the Method View
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2.5 Moving Labware Around the Deck

E.Y

Mowe
Labware

In the Step Palette, you can see aMove Labware step icon. When you insert
and configure this step in your method, the instrument behaves as follows:

* The pod moves over the selected labwd \what are grippers?

and moves down. Grippers are two fingers
«  The grippers on the pod, then squeeze| installed on the pod. They
and grip the labware. descend in the Z axis to
pick up labware for
repositioning. (Refer to
Chapter 14Modifying
¢ The pod moves down, and the grippers| Pod, Gripper, and Tip
release the labware at the new position,. Settings.)

¢ The pod moves up and carries the
labware to the designated position.

Note: TheMove Labware step is used, for example, to reposition labware on
the deck, move the labware to another device, such as a stacker carousel, or to
move labware to an active ALP installed on the deck, such as a Shaker ALP.

2.5.1 Moving Labware Using Grippers

For this tutorial, let’'s suppose that the contents of the destination plate have
settled, and you need to shake up the contents. Let's suppose further that you
have a Shaker ALP installed®19 on the Biomek FX deck.

The task now is to get tHgestl plate moved onto the Shaker ALP. To do this,
you simply add thdlove Labware step to the Method View and configure it.

To move labware on the deck:
1. Highlight theTransfer stepin the Method View.

2. Insert theMove Labware step from the Step Palette after Transfer
step. TheMove Labware configuration appears (Figure 2-6).
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" Biomek® FX - C:\Program Files\Biomek FX\Methods\T utorial2.bmt

File Edit Toolz Eszecution Options Help

D BRRS sBB wo|rn o ks

‘% B Start Using pod IPod‘I VI

Instrumert % Instrurnent Setup Move labwars from [PE N EE =
Thisis Yy commernt [™ Leave bottom labware at source postian.
@ Transfer 100 pL frorm Rswr to Destl

rom P6 to P19

Setup
Transfer
N
Combine
T
Move
Labware

Fause

Comment

il

[Tuterial?= Defaultword [ETC: :00:36 |

Figure 2-6 Configuration for Move Labware from the Step Palette

3. TypeP6 intothe Move labware from field.
4. TypeP19intotheto field, or choose from the drop-down list.

Note: Leave bottom labware at source position is useful when moving
stacks of labware. Thiswill not be used in this tutorial.

5. Now, click on the Finish step in the Method View following the Move
Labware step.

OOPS!!! All the red you see indicates an error. But that's okay—just keep going
in this tutorial to recover.
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2.6 Responding to an Error Message

2.6.1 Locating the Error
The Biomek FX alertsyou to errorsin several ways, including:

e The step with the error appears in red in the Method View when any step
following the error is highlighted.

e Atool tip describes the error when you hover the cursor over the step
containing the error.

e Anassociated red error message is displayed in the status bar at the
bottom of the editor.

e The error is displayed in an error bar just above the status bar.

Note: There are other errors that are displayed in error message boxes. These
errors also state the problem, and they display appropriate recovery options (refer
to Chapter 17Handling and Preventing Errors).

2.6.2 Correcting the Error

In this case, the error messag&dairce is empty. That means you've
configured the software to pick up labware from an empty deck position.

To correct the error:
1. Click on theMove Labware step in the Method View.

2. IntheMove Labware from field, change the position ®5. This is the
current position of the labware you are movingf®.

3. Click theFinish step again in the Method View.
There, the error has been corrected.

Note: The Biomek FX continually validates the steps as you progress through
the method-building process. When you highlight any step, the steps above that
point in the method will be validated. If an error is encountered, the step causing
the error will be highlighted in red.

2.7 Deleting a Step in a Method

Now, suppose you've inserted a step into a method, but after further thought,
you've decided that it doesn’t belong. For example, suppose you no longer want
the Comment step in the method you’ve built in this tutorial, and you want to
delete it. The procedure for deleting any step from a method is simple.

To delete th&€Comment step from your method.

1. HighlightThis is my comment in the Method View.
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2. PressDelete on your keyboard. A prompt appears asking if you're sure
about deleting a step from the method (Figure 2-7).

Confirm

@ 'ou are about to remove steps from pour method, 0o pow wish to continue’?

Figure 2-7 Confirm delete step prompt

3. Chooseres. TheComment step is deleted.
4. Highlight theFinish step.

Your method should now look like Figure 2-8:

" Biomek® FX - C:\Program Files\Biomek FX\Methods\T utorial2.bmt

File Edit Toolz Eszecution Options Help

D BRRS sBB wo|rn o ks

Start v Clear curent instrument setup of all labware
after method completes
Instrument % Instrurnent Setup

Setup
w Clear curent device setup of all labware
@ @ Transfer 100 pL from Rswr to Destl =

after method completes

S c!p Mowve Labware from P& to P19

v Unload tips from all pods after method completes

Fause

Comment

il

[Tuterial?= Defaultword [ETC: 0:00:43 |

Figure 2-8 Completed Tutorial Two

2.8 Saving the Method

Before closing the Biomek FX editor or moving on to the next tutorial, make sure
you save the method from this tutorial.
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3 Quick Start — Tutorial Three

3.1 Introduction

In thisthird tutorial, you will open the liquid transfer method you created in
Tutorial Two, and add some method-building stepsthat are alittle more complex.

3.1.1 What You'll Learn in Tutorial Three
In Tutorial Three you will learn how to:
e Add a Pause step
* Move the Biomek FX pod independent of liquid-handling functions
* Add new labware to the deck
e Display a new Step Palette
* Add a Combine step
* Use the Group step
Before you begin this tutorial:
1. Launch the Biomek FX software.
2. Open the previously created meth@dtorial2.bmt.
3. Save the method dsitorial3.bmt.
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3.2 Returning Labware to Its Original Position

_ Before you add any steps for the next liquid transfer, you’ll need to move your
E'_\ Dest1 plate from the shaker d?il9 back to it's originaP5 position
Mo (Figure 3-1).

Labware

Note: Click onFinish and you'll see the labware positionedRi®.

To moveDestl to it’s original position:

1. Insert anotheMove Labware step below the origindflove Labware
step.

2. Click onDest1 on P19, and th®ove labware from field fills
automatically.

3. Intheto field, typeP5 (Figure 3-1).

Note: This will moveDestl1 from P19 back toP5.

4. Click onFinish.

{ Biomek® FX - C:\Piogram Files\Biomek FX\Methods\T utorial3.bmt

File Edit Tools Ezecution Options Help

Do E/RRS s2m va|rn 0] xs

ﬁ B Start Using pod IF‘od‘I 'l
Instrument ‘% Instrument Setup Mave labware from [F13 Tl =l

Setul
@p @ Transfer 100 |_l|_ from Rswr o Destl [ Leave bottom labware at source position
Torei \ Maowve Labware from Pbto P19

L
«g c!:;- s : from P12 10 PE

Finish

il

|Tulmial3x Defaultwiorld |ETC: 0:00:43

Figure 3-1 Move Labware step and configuration
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3.3 Using a Pause Step

Pauze

The Pause step is used to halt the instrument during a method run for either a
specified amount of time, or for an indefinite period of time. Depending on the
purpose of the pause, you configure the step in one of two ways:

e If you want to incubate a piece of labware in a specific position for a
specific amount of time, you configure the desired time in seconds that
you want that position to be idle and unavailable for interaction with the
instrument.

e If you want to move labware by hand during a method (either move it
around on the deck, or remove it from the deck to take it to a device,
such as a reader), you configure the step to pause the instrument for an
indefinite period of time.

Note: When thePause step occurs during a run, the Biomek FX pod remains in
the position of the last operation. Later in this tutorial, you will learn how to
move the pod to a desired location before the pause occurs.

3.3.1 Configuring the Pause Step

Adding the labware manually will be completed duririgeaise of the

instrument for an indefinite period of time. The software will display a message
on top of the main editor until you complete your manual operations, at which
time it will resume the method run.

To configure thePause step for an indefinite amount of time:
1. Highlight the seconMove Labware step in the method.

2. Click on thePause step in the Step Palette. TRause step configuration
opens (Figure 3-2).

3. ChoosdPause the whole system and display this message:

4. Type in the messagedd 2 tip boxes. Add a reservoir to P8. Change

properties of reservoir to reflect 200000 uL Ethanol. Name
reservoir “Ethanol” . The configuration should now look like Figure 3-2.

Note: When the method is run, you will see a prompt similar to Figure 3-3 that
will remain displayed until you click OK.
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When you click on the next step (Finish in this case), Pause changesto User

Pause inthe Method View (Figure 3-4).
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Figure 3-2 Pause configuration with the message inserted

Mame reservair "Ethanal”.

Ahort

Add 2 tip bores. Add a reservoir to P8. Change properties of reservoir to reflect 100000 ul Ethanol.

211400 1:45:02 PM

Figure 3-3 Pause prompt displaying the configured message
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3.4 Displaying Step Palettes

The next step added to this tutorial method is not on the Basic Step Palette; it is
on the Intermediate Step Palette. So, before continuing, you need to display the
Intermediate Step Palette on the Biomek FX main editor.

More About Step Palettes
Steps are grouped in step pal ettes based upon the
complexity of the operations they control and the depth of
knowledge required to configure and use the steps. Icons
displayed on these pal ettes represent steps available for
controlling the instrument.

The three step pal ettes you will use during the tutorials

are:
1. Basic
2. Intermediate
3. Advanced

The fourth step palette is the Device Step Palette, and it is
used to configure external hardware devices. Refer to
Chapter 6, Using the Basic Siep Palette.

3.4.1 Displaying the Intermediate Step Palette
To add the Intermediate Step Palette to the main editor:
1. Right-click anywhere in the space below the Basic Step Palette icons.

2. Choose Intermediate. Your main editor should now look like Figure 3-4.

Note: You may also add the Intermediate Step Palette by choosing
Options>Toolbars and selecting Intermediate.
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" Biomek® FX - C:\Program Files\Biomek FX\Methods\T utorial3.bmt
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Figure 3-4 Biomek FX editor with Basic and Intermediate Step Palettes visible

3.5 Moving the Pod to a New Location

Sometimes when you pause the instrument to move labware around on the deck
manually, you may discover that the Biomek FX pod stops at an inconvenient
location. This could prevent you from accessing labware freely. To add labware
without interference, you can simply insert a step into your method that moves
the pod to a position that will allow you unencumbered access to the deck.

The Move Pod step on the Intermediate Step Palette repositions the pod away

ﬂ from the deck locations you want to reach manually. Since you are going to be
weve Ped | @dding more labware to the deck to prepare for another kind of liquid transfer,
you will need to reposition the pod away from the deck locations affected, before
pausing the system.

To move the Biomek FX pod to a new location:
1. Highlight the second Move Labware step.

2. Insert the Move Pod step in the Method View below the second Move
Labware step. The Move Pod step configuration appears.
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3. From the Location drop-down menu, choose P10 (Figure 3-5). This
instructs the pod to move and stop over deck position P10 before beginning
the pause. (Refer to Chapter 7.11, Move Pod Sep, for information on
X Offset and Y Offset.)

4, Click Finish to validate.
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Figure 3-5 Move Pod step and configuration
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3.6 Adding Labware During a Method Run

You're now ready to add labware to the deck setup to prepare for a different
transfer process. This means you must add a séasttdment Setup to your
method.

Important Biomek FX Concept

Obstacle Avoidance

Additional Instrument Setup steps can be inserted
into a method as many times as necessary to complete
your liquid-handling processes. When doing this, one
of the most important things to remember is the
Obstacle Avoidance concept you learned about in
Tutorial One: you must tell the software what labwar
and equipment is occupying the deck, and their
positions. This prevents the pod from crashing into
whatever is populating the deck and perhaps bending
the grippers.

D

When you add amstrument Setup to your method,
the current deck setup is still in place. This means that
in addition to populating the deck positions with new|
labware, you must tell the software that there is still
labware on the deck from the previdastrument
Setup. You'll do this by using thé\s Is option on the
secondnstrument Setup configuration. J

3.6.1 Adding a Second Instrument Setup Step

You will insert a seconthstrument Setup step after th@ause step. The
secondnstrument Setup step not only indicates the current state of the deck,
but it also allows you to add new labware.

TIP: ThePause step permits you to give [\What is a Light Curtain?
particular directions to a user for A light curtain is an array of
what to move on and off the deck diffused infrared light that
manually. Using th&ause and the | -reates a protective safety

Instrument Setup steps in zone around the instrumer
conjunction is useful for preventing | s an object exceeding

light curtain violations when 1 inch in diameter
manipulating labware manually. penetrates (violates) this

TIP: To help ensure you do not have a | Zone, the instrument stops
problem with this step, make sure theimmediately.
deck layout (shown in thBeck:
field in the upper right of the step user interface) is the same in all
Instrument Setup steps in a method.

—
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1. Highlight the User Pause step in your method, and insert an Instrument
Setup step from the Step Palette. This opens a second Instrument Setup
configuration.

Note: The Current Deck Display at the bottom of the editor displaysthe

deck setup

at the start of the current step.

Click Toggle All under the As Is square. This lets the software know that
all the deck positions are to remain as they are.

Note: The Current Deck Display shows how the deck is populated at this point.

Toggle Al

The configuration should now look like Figure 3-6.
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Figure 3-6 Adding an Instrument Setup step and toggling all deck positions Asls
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3.6.2 Adding Labware to the Deck

Now you will add the labware to prepare for the next liquid-handling process,
which is the Combine step. You will learn more about the Combine step in
Chapter 3.7, Using the Combine Sep below.

Note: Even though Biomek FX liquid-transfer steps find tips automatically, you
have to make sure there are enough tips on the deck to do the job. If you don't,
you will get an error message.

For this tutorial method, you need to add two more tip boxes to the deck, plus an
additional source reservoir.

Continuing with thdnstrument Setup step configuration:
1. Click theAP96 200 pL tip box on the labware type display.

2. Click on deck positions P2 and P3. These two positions are now populated
with tip boxes.

Note: Noticethat you did not have to go back up to the labware type display
to populate the second deck position with the same type of tips. You simply
continue clicking positions when the same labware is being added to the
deck.

TIP: As you learned earlier, it's a good idea to name your source and
destination labware; however, unless you absolutely must use a
particular box of tips, it is better not to name your tip boxes. This
allows the instrument to look for the specified type of tips wherever
they are on the deck, without restricting the search to one particular
box.

Click on theReservoir on the labware type display.
Click on deck positioP8 to place the reservoir.
Double-click the reservoir and namé&thanol.
Checkknown Volume.

Configure the reservoir to contai®@0000 uL of ethanol.
Click OK.

® N o o s w

Note: You won't do this in this tutorial, but you may uncheck the boxes next to
Pause to confirm setup andVerify Pod Setup when you build your own

method. This allows you to skip these confirmation steps when the method is run;
however, leaving the boxes checked is a good safeguard. Uncheck them only
after careful consideration (refer to Chapter &8rument Setup Sep).
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The configuration should now look like Figure 3-7.

&
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Figure 3-7 Adding labware to the deck in the second Instrument Setup step

3.7

Using the Combine Step

The Combine step isaliquid transfer from one or more sourcesto asingle
destination. It issimilar to the Transfer step, which uses a single source and one
or more destinations

The Combine step, like the Transfer step, consists of four functions:

e Load Tips

e Aspirate

« Dispense

e Unload Tips

The Combine step is configured using the same types of parameters as the

Transfer step.
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3.7.1 Inserting a Combine Step

For this tutorial, you'll insert th€ombine step into your method. You will
aspirate from the two source reservoifRsvr andEthanol—and after each
aspirate, you'll dispense infdest1.

3.7.1.1 Configuring Tip Handling

To set up th&€ombine step, you will insert th€ombine step into the Method
View and configure th&ip Handling by completing the following:

1. After the seconthstrument Setup step in the Method View, insert
Gg theCombine step from the Step Palette into the methidte Combine

step configuration appears (Figure 3-8).
Combine

2. ConfigureTip Handling the same as in thransfer step (Figure 3-8).

Note: Look at the Current Deck Display at the bottom of the editor. It
changed to illustrate your new deck setup.

3. Confirm theTip Handling configuration for th&Combine step by clicking
the arrow next td@ip Handling to collapse the configuration. The text
will tell you how your tips are configured.
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Figure 3-8 Adding a Combine step to the method
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3.7.1.2 Configuring Source Labware
To configure the two reservoirs from which you're going to aspirate:
1. Click onClick here to add a source.

2. Click on theRsvr labware sitting in th&4 position in the Current Deck
Display.

Right-click on the large tip display and chodéeasure from Bottom.

4. Set the aspirate height1dd0 mm, and the editor should now look like
Figure 3-9.
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Figure 3-9 Configuring a reservoir as source labware in the Combine step
5. IntheVolume field, designate the amount of liquid to be aspirated. For this
tutorial, you're aspirating 10 puL, so tyfé into theVolume field.

6. Click onDest1 in the Current Deck Display to add a destination.You will be

configuring the destination labware in the next section. This simply activates
another source option.

7. Click on the nex€lick here to add a source.

8. Click on theEthanol labware sitting in th@8 position in theCurrent
Deck Display.

9. Repeat steps 3 througtabove.
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The source reservoirs are now configured, and the editor should now look like
Figure 3-10.
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Figure 3-10 Configuring a second piece of source labware in the Combine step

3.7.1.3 Configuring Destination Labware

The next task isto designate where you want to dispense the aspirated liquid. In
this case, you want to dispense into Dest1 on deck position P5. To do this:

1. Click anywhereinthe Destination Configuration to activate.

2. Set the Dispense height to 1.00 mm from bottom.
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The destination labware is now configured, and the editor should now look like

Figure 3-11.
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Figure 3-11 Configuring destination labware for the Combine step

Your Combine step is now configured completely. You may check for errors by
clicking on Finish to validate the method.
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3.8 Using a Group

Top

Step

revent your method from appearing too complex, you can group steps

together logically under one unique heading by inserting the Group step into the
Method View. This group of stepsis hidden in the Method View under the name

that

you've given it during configuration of ti&roup step.

Important Biomek FX Concept

The Group Step

with the nested steps hidden. Thi
appear shorter, and it allows you

Method View to expose the neste

The Group step allows you to “nest” a series of
connected steps together, and give the group a logical
name that appears in your Method View. Then, when|you
open your method, th@roup step appears collapsed,

method without scrolling the Method View up or downp.
You simply double-click on th&roup step in the

s makes the method
to see more of the

d steps.

J

3.8.1 Configuring the Group Step

For this tutorial, you will group under one headingM®ve Pod, Pause and
Instrument Setup steps you already have in your method.

To group these steps:

1.
2.

Group 3

Highlight the seconiove Labware step.

Click on theGroup step from the Intermediate Step Palette. Gheup step
appears above thdove Pod step.

Double-click on thé&roup step to reveal the nestetd Group step.
Scroll Method View to the left if necessary.

In Group Label of the step configuration, enteause to add labware
(Figure 3-12).

Highlight theMove Pod step, then drag and drop it into Beoup step
aboveEnd Group.

Repeat step 5 above for tser Pause step, and then the second
Instrument Setup step.

Note: When you build a method, steps in the Method View can be
highlighted and moved together. Use this same drag-and-drop procedure to
move other steps around within your method.
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Figure 3-12 Configured Group step with nested steps expanded

The Move Pod, Pause, and Instrument Setup are now nested logically within

aGroup step (Figure 3-12). You can expand and collapse this step as desired by
double-clicking.

1. Double-click on Pause to add labware to collapse the Group step.
2. Click Finish to vaidate.

Important Biomek FX Concept

Run Method Step

The Run Method step allows you to insert a previously
developed method into the method you're building
currently. This step, like thEroup step, helps keep the
Method View from appearing cluttered. It also
eliminates the task of repeatedly configuring the same
routine operations.

Develop a method containing some routine operations,
then use th®un Method step to insert that method into
one you're developing currently. (Refer to Chapter 8.
Run Method Sep for more information.)

\ /

>
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3.9 Saving the Method

Before closing Biomek FX or moving on to the next tutorial, save the method
from thistutorial.

3.10 Running the Method

If you want to, you can now run your method on the Biomek FX instrument as
you did at the end of Tutorial One.
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4 Quick Start — Tutorial Four

4.1 Introduction

In this fourth tutorial, you will open the liquid transfer method you created in
Tutorial Three, and add even more complex method-building steps.

4.1.1 What You'll Learn in Tutorial Four

In this fourth tutorial you'll learn how to:

Repeat (loop) a step or a series of steps

Add new tips outside of Transfer and Combine steps
Unload used tips outside of Transfer and Combine steps
Transfer liquid between 96-well and 384-well plates

Aspirate and Dispense outside of Transfer and Combine steps

Before you begin this tutorial:

1. Launch the Biomek FX software.

2. Open the previously created meth@dtorial3.bmt.

3. Save the method dsitorial4.bmt.
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4-2 Quick-Start — Tutorial Four

4.2 Using the Loop Step

The Loop step instructs the Biomek FX to repeat a step or a group of stepsa
specified number of times in your method. L ocated on the Intermediate Step
Palette, the Loop step is a step into which you nest the substep(s) you want to
repeat. To do this, you will be instructed in thistutorial how to:

¢ Insert theLoop step from the Step Palette into your method
¢ Nest the substeps you want to repeat betweep andEnd Loop

¢ Configure the number of iterations as desired

4.2.1 Inserting a Loop Step

For this tutorial, you're going to addL@op step to your method that will
perform theCombine step ten times.

Here’s how you insert and configuré.aop step in your method:

1. Highlight thePause to add labware Group step in the Method View
(leave this step collapsed).

2. Click theLoop step in the Step Palette. Theop configuration opens
(Figure 4-1).
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Figure 4-1 Loop step in a method and Loop configuration
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4.2.2 Looping the Combine Step
To loop the Combine step:

1. Click onthe Combine step in your method.

2. Draganddropit between Loop and End Loop. Your Method View
should now look like Figure 4-2.
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Figure 4-2 The Combine step is now nested within the Loop step

Note: The operations you want to repeat are nested (indented) between the main
Loop step and the End Loop step. This means that these nested operations will

repeat according to your Loop configuration.
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4.2.3 Configuring the Loop Step
To configure the Loop step for thistutorial:

1. Click ontheLoop step in your method.

2. Inthe Start field, type 1 (Figure 4-3).

3. IntheEnd field, type 10.

4. Inthelncrement field, type 1.

Note: Don't worry about thé/ariable configuration right now; you'll learn
more about this later in the tutorial.

Your Loop step is now configured to repeat according to the following
parameters:

e The looping process will begin counting at one.

e The counting will occur in increments of one.

* TheCombine step will be executed ten times.
Your configuration should now look like Figure 4-3.
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Figure 4-3 Configured Loop step
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Important Biomek FX Concept

What if you start your method run and then discover yoy
not want as many iterations as you configured? What c
you do? You can shap a continuation. The Biomek FX
allows a method that is already running to be interrupte
modified, and restarted in an innovative way—by snapp
a continuation.

What Is a Continuation?

A continuation is a method created from a run in progre
A continuation contains all the operations that were not
completed in the original method when the continuatior
was snhapped.

that have not executed yet. Then, before continuing the
you can edit the continuation method as you desire.

In the loop example above, you would snap a continuat

you're done editing, you can run the continuation meth
You don’t have to abort the originating method, clean u
reset the deck, then begin the method run all over from
Start. For more information, refer to Chapter 17.%J3ing

Qnti nuations.

You can choose to snap a continuation using the icon on the
toolbar. This produces a new method containing the steps

run,

on,

then modify the setup and reduce the loop iterations. When

nd.
D

4.3 Using the New Tips Step

Asyou know, the Combine and Transfer steps incorporate loading and

unloading tips. There are times, however, when you may want to keep the current

tips on the pod instead of unloading them. For example, in the Combine step that
you've looped in your method, you may want to leave the current tips on for the

entire looping process.

In this tutorial, you are going to load new tips onto the pod beforeabe step,
and leave them on for all iterations of the loop.
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4.3.1 Loading New Tips Outside a Combine Step

You need to insert a New Tips step above the Loop step in the Method View.

This step will load new tips before beginning the Loop step and the nested
Combine step.

Note: In the next section of this tutorial, you'll remove the tip loading function
from inside theCombine step. This is necessary because leaving tip loading
inside the loop would load tips as many times as the loop cycles instead of using
the current tips for all cycles of the loop.

To load new tips before th@ombine andLoop steps:

1. Highlight thePause to add labware Group step in the Method View.

2. AddtheNew Tips step to the method. Tidew Tips configuration opens

@ (Figure 4-4).

MNew Tips
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Figure 4-4 Configured New Tips step

Note: No configuration is necessary, tRed andTips fields are filled
automatically.

Tips will be loaded before tHepop iterations begin.

Note: Use theNew Tips step any time during a method when you need new tips
loaded outside of @ransfer or Combine step.
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4.3.2 Removing Tip Loading from the Combine
Step

You now have tips |oaded before the Loop and Combine steps start; therefore,
since the Combine step (aswell as the Transfer step) loads tips automatically,
you'll need to remove the tip loading function from within @@mbine step.

You will useTip Handling in theCombine step configuration to accomplish this
task.

To reconfigure th&€€ombine step so that it will not load and unload tips:

1. Highlight theCombine step nested in tHeoop step, and expand tAép
Handling configuration, if necessary (Figure 4-5).

2. Uncheck the box in front of Load to deactivate tip loading within the
Combine step.

3. Selecteave them on instead ofunload them in the next field. This tells

the system to keep the current tips on the pod during the loGoimdpine
steps.

Note: If you don't tell theCombine step to leave tips on, the tips are
discarded after th€ombine step is completed on the first iteration of the
Loop. An error will occur at the next repetition of the loop, because there
will be no tips loaded, and tl@ombine step has been configured not to
load tips.

4. UncheckChange tips between sources, and make sur€hange tips
between destinations is also unchecked.
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Figure 4-5 Reconfigured Combine step
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4.4 Using the Unload Tips Step

1}

Unload Tip=

Once the new tips have been used during the Combine and Loop steps, the tips
need to be removed from the pod. Since you configured the Combine step to
leave the tips on, you'll need to use theload Tips step to remove the tips after
theLoop step.

To Unload Tips after theCombine andLoop steps:
1. Highlight theFinish step in the Method View.

2. Click on theUnload Tips step in the Step Palette. The configuration opens
(Figure 4-6).

3. Verify Pod1. This is the pod from which the tips will be unloaded.

Note: Pod 1 is the default in a single-pod Biomek FX system.
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Figure 4-6 Configured Unload Tips step

Note: Use theUnload Tips step any time during a method when you need tips
unloaded outside offaansfer or Combine step.
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4.5 Transferring Between 96-Well and 384-Well Plates

Biomek FX gives you the ability to transfer liquids between 96-well and
384-well plates. You can select quadrants in 384-well microplates as sources or
destinations for liquid transfers (Figure 4-7).

More About Quadrants
The 384-well plate is divided into four sets of
equally spaced wells called quadrants. Quadrants
allow a 96-well head to access 96 wellsin a 384-
well plate simultaneously. It takes four passes of
the 96-channel head to access all 384 wells of the
plate.

An illustration of the quadrants in a 384-well
plate is displayed below (Figure 4-7).
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Figure 4-7 Illustration of the quadrants in a 384-well microplate

Note: Using a 96-channel pipettor, you cannot select specific rows of wells or
quadrants in a 96-well microplate.
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For this section of the tutorial, you will:
e Add a 384-well microplate to tHastrument Setup
e Mix the liquid in theDest1 microplate

e Transfer liquid to two quadrants of a 384-well microplate

4.5.1 Changing the Instrument Setup

You're going to change the secolmdtrument Setup in your method, which is
located in thd?ause to add labware group step. To do this:

1. Double-click thePause to add labware group step.

2. Click on thelnstrument Setup step exposed in tHeause to add
labware group step.

3. Add aSBSFlat384Round microplate toP15.

Note: For instructions on how to add labware, refer to Tutorial One.

4. Checkknown Volume.
5. Seta Volume 08.0 pL.

4.5.2 Adding a Transfer Step

Now, you will need to add and configure anew Transfer step to the method after
Unload Tips.

1. Insert anew Transfer step below Unload Tips in the Method View. The
Transfer step configuration opens.

2. Configure Tip Handling to load AP96_200pL tips and unload when
the transfer is done and Change tips between sources . Make sure
Change between destinations is unchecked. (You may collapse the Tip
Handling configuration when you're done with this step.)

3. Inthe Current Deck Display, clidkestl to set the 96-well plate as the
source.

4. ChooseCustomize... to modify the technique.

Note: Refer to Tutorial Two for more information about techniques, or
Chapter 10Using the Technique and Liquid Type Editors.

5. Make sure aspirate heightli90 mm from Bottom. Adjust this as
necessary.

UncheckFollow Liquid andPrewet.
ChooseMix Before Aspirate.
Configure the aspirate Mix 10 pL of the liquid 3 times

© © N o

Configure the Aspirate and Dispense heights of the Mix to be 1 mm from
the bottom .

Note: The Mix Before Aspirate will occur for each aspirate when using
more then one quadrant of a 384-well microplate.

10. Choose OK to close the Technique Editor - [Custom].
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11. Click P15 to set the 384-well plate as the destination.

12. Enter 10 pL to dispenseinto the plate.

13. Set the Dispense height to 1 mm from the bottom

14. Double-click on the graphic of the destination microplate. Your editor

should now look like Figure 4-8.
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Figure 4-8 Expanded view of 384-well microplate with all wells selected

15. Select quadrants 2 and 4 of the microplate as destinations by clicking on the
second quadrant of the microplate, pressing Shift and clicking on the fourth
quadrant of the microplate (Figure 4-8). Notice that every other columnis
now colored blue (Figure 4-9). These blue-highlighted wells are where the

dispense operations will occur

Note: You can aso click and drag over quadrants 2 and 4 to select.
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Figure 4-9 Expanded view of 384-well microplate with quadrants 2 and 4 selected

The system will now compl ete the following operations sequentially:
e Aspirate from the 96-well microplate
« Dispense into quadrant 2
e Aspirate again from the 96-well microplate

¢ Dispense into quadrant 4

Note: Any combination of quadrants may be used for aspirate or dispense.
The quadrants selected are used in numerical order. For example, if
guadrants 1 and 3 are selected, quadrant 1 will be used before quadrant 3. If
you need to transfer from quadrant 3, then to quadrant 1, sepeangfer

steps are required.

16. Right-click anywhere on the labware.

17. Choos&oom-out to return to the regular configuration view.

Note: Notice that in the columns of this configuration, the selected wells are
still highlighted blue.

18. Place the pointer over the large graphical display of the tip in the
configuration.
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19. Changethetip height to .5 mm from bottom. Overrides Technique
appears under the height (Figure 4-10).

20. Click the Finish step to close the transfer configuration after viewing

(Figure 4-10).

Note: This method of liquid transfer may also be used to go from a 384-well
microplate to a 96-well microplate.
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Figure 4-10 Configured transfer from a 96-well sourceto a
384-well destination with two quadrants selected

The method is now configured to:

e Aspirate the liquid from the source, then dispense to quadrant 2 in the

384-well plate.

e Aspirate again from the source, then dispense to quadrant 4 of the
384-well plate.
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4.6 Displaying the Advanced Step Palette

Some of the next steps you're going to work with in this tutorial are located on
the Advanced Step Palette; so, before continuing to the next section, you'll need
to add the Advanced Step Palette to the main editor display.

To do this, complete the following operations as you did in Tutorial Three:

From the toolbar, choos@ptions>Palette Builder... On the taliPalettes
tab, check the box bfxdvanced. ChooseOK.

OR

Options>Toolbars>Advanced

OR

Right-click any gray docking area and selddivanced from the menu.
You main editor should now look like Figure 4-11.
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Figure 4-11 Main editor with Advanced Step Palette displayed
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4.7 Performing Operations Outside of Transfer and
Combine Steps

Operations that occur within the Transfer and Combine steps may also be
inserted into a method as separate steps outside of Transfer and Combine.
These stepsinclude:

e Aspirate
» Dispense
*  Mix

*+  Wash

Note: These available separate steps also include New Tips and Unload Tips
which you used earlier in thistutorial.

Note: It is important to remember that if you're using these separate steps in
conjunction with thélransfer andCombine steps, you need to modifyp
Handling as necessary. You will recall that you modified Handling in the
Combine step in Tutorial Three.

In this section of the tutorial, you will insert Aspirate step and ®ispense
step before th&Jnload Tips step.

More About the Mix and Wash Steps
TheMix andWash steps perform liquid-handling
functions outside of théransfer andCombine steps.

Insert and configure thé&/ash step anytime you want to
wash the tips during a method run. You must, however
have a washing ALP installed on the Biomek FX deck.

Insert and configure thHdix step when you want to mix
the contents of labware that may sit on the deck for Igng
periods between operations.

Biomek® FX User’s Manual
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4.8

Using the Aspirate Step

Use the Aspirate step to remove liquid from a single source outside of the
Transfer and Combine stepsin preparation for the Dispense step. (You'll use
theDispense step in the next section of this tutorial.) Thgpirate step is a

single-operation step.

To use théAspirate step:

1. IfyourLoop step is not collapsed, double-click on it to collapse and

highlight thestep.

(Figure 4-12).

2. Insert theAspirate step located on the Intermediate Step Palette

Fepirate

Note: TheAspirate step is not part of thieoop step.
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Figure 4-12 Inserted Aspirate Step

Click onRsvr on P4 in the Current Deck Display. Notice that the
Labware Type, Position, andLiquid Type are entered automatically and

Uncheck Refresh Tips. You will not be changing tips for this operation, so
this does not need to be selected. Notice that the technique is auto-selected
for the step, and you will not modify the technique for this operation.

3.

reflect the properties and location of the labware.
4. Enterl0 pL asthe volumeto aspirate.
6. Select 1.00 mm from bottom.
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Your method should now look like Figure 4-13.
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Figure 4-13 Configured Aspirate step
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4.9 Using the Dispense Step

After inserting an Aspirate step, you'll need to insert and configurBiapense
step.

To insert and configure tHaispense step:

_ 1. InserttheDispense step after thédspirate step in the Method View
Cﬁ) (Figure 4-14).

Dispanse
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Figure 4-14 Dispense step added after Aspirate
2. Select the labware d5 as the destination. Notice that thebware
Type, Position, Liquid Type, andVolume are entered automatically.
Adjust dispense height Io00 mm from bottom.

4. Make surgquadrant 1 is selected as the well destination. If not,
double-click on the display to enlarge it, then click on the first upper left
well. This selects Quadrant 1.

Note: Quadrant 1 is the default when transferring between a 96-well
microplate and a 384-well microplate using ftspirate andDispense
steps.
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Note: Unlike when performing transfers between 96-well and 384-well
plates using a Transfer or Combine step, only one quadrant at atime may
be dispensed to when using the Dispense step. To dispense to multiple
quadrants using Aspirate and Dispense, you will need to insert and
configure an Aspirate and Dispense step for each quadrant.

You will not make changes to the technique selected at this time. Your method
should now look like Figure 4-15.
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Figure 4-15 Configured Dispense step

4.10 Saving the Method

Before closing Biomek FX or moving on to Tutorial Five, save the method from

this tutorial.

4.11 Running the Method

If you want to, you can now run your method on the Biomek FX instrument by
choosing the Run command from the tool bar.
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5 Quick Start — Tutorial Five

5.1 Introduction

In Tutorial Five, you will learn about some of the most complex features of the
Biomek FX.

5.1.1 What You'll Learn in Tutorial Five
In thisfifth tutorial you will be instructed how to:

Add aJust In Time step

Create and use custom variables
Add aWorklist step

Add aCleanup step

Print out your method

Improve the way your method runs

5.1.2 Opening Your Method

Begin this tutorial by launching the software and opening the method you
completed in Tutorial Four:

1. Launch the Biomek FX software.

2. Open the previously created meth@dtorial4.bmt.

3. Save the method dsitorial5.bmt.
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5.2 Using the Just In Time Step

The Just In Time step synchronizes the execution of specified steps during a
method run but does not change the order in which they are executed.

The steps nested within the Just In Time step are enqueued in the order in which
they appear in the Method View; however, it is possible to execute two or more
of these steps simultaneously. For example, if apiece of labware in your method
isin the pause state, the next step(s) in the method can go ahead and executeif it
is not dependent upon or need access to the labware being paused (refer to
Chapter 8.6, Just in Time Sep).

Note: Adding aJIT step around a group of steps never increases the time
required to run the method.

Note: Transfer, Combine, and Move Labware steps use Just In Time steps
internally.

TIP: Another useful way Just In Time can help your method is preventing
fluid from leaking from the tips when aspirate has occurred too early
during a destination labware pause. For example, when the
destination labware is paused for an incubation period, you can delay
the aspirate step by nesting the stepsin Just In Time until the pause
for the destination labware is completed. The instrument will not
aspirate and hold the liquid in the tips while waiting for the pause to
end. The aspirate will be timed to delay until the pause is nearly
complete.

In thistutorial, you will use the Just In Time step to synchronize pipetting
operations outside of a Transfer or Combine step. You can use Just In Time for
any group of steps in a method, but in this tutorial, you'll simply learn how to
insert the step and nest the substeps into your method.

To do this:

% 1. InserttheJust In Time step below th&oop step in the Method View.

2. Drag and drop thaspirate andDispense steps already in the method
into theJust In Time step.

Juzt In
Time

3. Click on theJust in Time step.
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Your method should now look like Figure 5-1.
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Figure 5-1 Aspirate and Dispense steps now nest within a Just In Time step
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5.3 Using Variables

A variable associates anamewith avalue. Variables allow you to avoid having to
use fixed values for factors like volumes and heights during a method run and
instead use variable names. The Start step allows you to define variables by
name that will be available to every step in the method. In the Start step
configuration, you can define avariable by typing in its name, and assigning a
corresponding value for, say, microliters of volume. Then, instead of typing the
number of microlitersinto the volumefield of a Transfer step configuration, you
can type the variable name associated with the desired value. Every time that
Transfer step is executed, the value of that variable will be used as the volume.

Important Biomek FX Concept

Why Use Variables?

Variables are especially useful when you want to run the
same method more than once, but you want to use
different values for some of the factors (like volumes
and heights) during the different runs of the method. In
this case, when you reuse your method, you can
reconfigure the variablesin the Start configuration to the
appropriate values. All of the applicable factorsin the
method will change to reflect these new values.

There are other stepsin Biomek FX where you will find
variables useful, such as:

11°

e TheLoop step, which allows you to define a variabl
that is set to a different number for each pass the loap
executes (refer to ChapterJsing the I ntermediate Sep
Palette).

« Thelf step controls which steps in a method are
completed based on a condition of the method
environment. If the conditions are met, certain steps|are
performed. If conditions are not met, other steps are
performed (refer to Chapter 8sing the Advanced Sep
Palette).

 ThelLet step allows you to define variables that apply
only to those steps nested in thet (refer to Chapter 8,
Using the Advanced Sep Palette).

» TheWorklist step allows you to define variables and a
set of values for those variables in a text file where gach
line of the file specifies the settings for that pass (refer to
\Chapter 8lJsing the Advanced Sep Palette). /
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5.3.1 Configuring Variables in the Start Step

In this section of the tutorial you will:

e Configure variables in th8tart step configuration

¢ Use the variables in your method

To configure variables in thgtart step:

1.

Highlight theStart step at the beginning of your method. Biart
configuration opens (Figure 5-2).
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5.

Figure 5-2 Start Configuration

Click belowName. Notice that a field appears where you can enter the
variable name.
EnterDispense in the name field provided.

Pres€nter or Tab on your keyboard. This sets the name, and the cursor
moves to the bottom of the configuration into Yadue field.

Note: When you enter the variable name, you will notice that a box appears
before each one. When these boxes are checked, a prompt will appear asking
you to enter a value for the variable when you start a method run. If you have
entered a value in tt&tart configuration, that value will appear highlighted

in the prompt. You can choose to leave the value as it is, or you can change
it. At this point in the tutorial, you will not be prompting for the value.

Enter25 as thevalue.

Artisan Technology Group - Quality Instrumentation ..
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6. Click below the Dispense name in the Start configuration, and create a
second variable named Aspirate, and set the value to 10.

7. PressEnter or Tab.

Your configuration should now look like (Figure 5-3).
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Figure 5-3 Start configuration with variables entered

5.3.2 Using Variables in a Step Configuration

Wherever avariableisinserted in a method, the assigned value for that variable
will be used when the method is executed. In this tutorial, you will insert into
your method the two variables you have just created.

Note: Anytimeyouinsert avariableinto astep configuration, you must enter

an equal sign (=) at the front of the edit field. If you don't, the software
will not interpret the name as a variable; rather, it will interpret the name as a
literal word, and the variable will not work.

To insert your variables into the method:
1. Highlight the firstTransfer step in the Method View.

2. Highlight theDestination plate in the configuration to activate the
configuration.
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3. Highlight the Volume field, and enter =Dispense for the volume of liquid

to dispense into the destination microplate (Figure 5-4).

Note: You may use =DISPENSE, or =dispense, as well as =Dispense,
because variable names are not case sensitive.
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Figure 5-4 Variables displayed in Method View
Expand the Loop step by double-clicking on the step, if necessary. Change
the End count to 3.
Highlight the Combine step in the Loop.

Replace the aspirate volumes with the variable =Aspirate for the Rsvr and
Ethanol sources.

Open the Just In Time step.
Highlight the Aspirate from Rsvr step.

Enter the variable =Aspirate in the Volume field.

10. Highlight Dispense to P15 step.

11. Enter the variable =Aspirate in the Volume field.
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12. Highlight the final Transfer step.

13. Enter thevariable =Aspirate for the amount to dispenseinto the destination
plate (Figure 5-4).

Note: The method will continually validate (verify that everything will work)
while you are inserting the variables into the liquid-handling operations of the
method. If you receive an error statingannot move relative to liquid level if
liquid amounts are not defined for specified labware”, set the dispense
height to be relative to the bottom. To do this, right-click on the tip and select
Measure from Bottom, or change the dispense height.

5.3.3 Prompting for Variable Values

You can have the method prompt for the value associated with a variable at the
start of a method run. When you request a prompt for values, you can either
accept the value you configured for the variable, or you can enter another value
when the prompt appears over the main editor.

To prompt for variables in this tutorial:
1. Highlight theStart step.

2. IntheStart configuration, check the box befokspirate. A check mark
appears indicating that a prompt for the value will appear before the method
starts.

3. Now run the method by clicking the green run arrow on the toolbar, and you
will receive a prompt like the one in Figure 5-5 below that asks for a value to
use with the variable.

If the value presented is acceptable, cliik.
OR
If the value is not acceptable, enter a new value and ©kck

EorValoe |

Enter a walue to uze for ‘Aspirate’

10

Figure 5-5 Enter Value prompt appears when prompting
for variable values is requested

4. To abort the run, click on tt&top button.
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Important Biomek FX Concept

Using Expressions

You can use expressions with the Biomek FX. An expressionisa
one-line combination of numbers, strings, and/or variables
combined using mathematical operations. Thisis similar to the
concept of using formulasin MS Excel. Wherever avariable can
be used, an expression can be substituted. Like variables,
expressions start with an equal sign (=) and can contain
operations which are allowed in VBScript programming like
addition (+), division (/), exponentiation ("), concatenation of
strings (&), and functions like random (Rnd), rounding (Round),
and absolute value (Abs).

Examples:

If avariable called my_volume is defined, transferring from a
96-well plate to each quadrant of 384-well plate could be done
by dispensing =my_volume / 4 in the volumefield.

If three variables called VolumeA, VolumeB, and VolumeC
are defined to specify the volume transferred to a destination
plate from three different sources, mixing the entire contents of
the plate could be used by setting up amix step and using a mix
volume that represents the total volume of the well by using

= VolumeA +VolumeB + VolumeC.

In aloop, the loop control variable can be appended to the string
"P". Theresult of this expression could be used in a destination
or source. With aloop control variable called count from 1 to 10,
the expression ="P" & count will result in P1, P2,..., P10.

Expressions help is accessible from:
http://msdn.microsoft.com/scripting

N J
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5.4 Using the Worklist Step

horkli=t

The Worklist step you to execute a sequence of steps once for each line of
variable definitionsin atext file. Worklist is useful when you want to do the
same thing a number of times but with avariable, or variables, changing each
time. When you place a group of steps using the variable(s) defined in atext file
inside aWorklist step, Worklist automatically completes each step once for each
linein thefile. The steps using the variable(s) defined in the text file are nested
inside the Worklist step in the Method View.

Note: To create aWorklist text file, you will need to save the file containing the
information as atext file (.txt) or acomma-separated values file (.csv).

5.4.1 Creating a Worklist Text File

Thefirst line of a Worklist text file defines the variable names. The second and
following lines list the values to be assigned to these variables. The variable and
names are separated by commas. If avalue such as a plate name or bar code
contains a comma, enclose the entire value in double quotes (“Destl, 4" ).

For this tutorial:
1. Create atext file using Notepad that looks like the following:
Location, Amount
P9, 10
P13, 5
P9, 3
P13, 20

Note: When creating a Worklist Text File, white space is not important;
however, the comma (,) and carriage returns (CRLF) are important to create
the file properly.

2. Saveyour text file as My Worklist.txt in the Biomek FX Methods
directory.
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5.4.2 Configuring the Worklist Step

Using the My Worklist.txt file, you will create a Worklist step that allows you to
use thelocations and values listed in the file to modify your liquid transfer during
the method run.

To configure your Worklist step:

1. Openthelnstrument Setup step located in the Pause to add new
labware group step.

2. Add aBCFlat96 plate to positions P9 and P13. You will use positions
P9 and P13 for your Worklist.

3. Add three more AP96_200pL tip boxesto the Instrument Setup in
positions P1, P6, and P7.

4. Insert the Worklist step below the Unload Tips step.

|:‘ 5. Choose the Browse button in the step configuration, and locate the
My Worklist.txt file you created.

6. Select My Worklist.txt and choose Open. Thefile contents are imported
and appear in your configuration window.

Your method should now look like Figure 5-6.

" Biomek® FX - C:\Program Files\Biomek FX\Methods\Tutorial5.bmt
File  Edit Tools

DEdBR Ra ssmloo|r o)k

Execution Dptiohs  Help

Run Method

&

Worldist

@

Just In
Time

Dispense

ERI=EE

New Tips

L

Unload Tips

]

Instrument
Setup

&

Transfer

<

Combine

"

i

b
Labware

Pause

Comment

B s

File Mame IC:\F‘mgram Files\Biomek F=\Methads by wiorklist bt
ﬁ Instrument Setup
@ Transfer =Dispense pL from Rsyr to Destl Location |Amnunl |
1 Pa 10
: Move Labware from Poto P19 _ s -
Mave Labware from P18 1o PS5
= 3 P4 3
O Pause to add labware 3 P13 20
T move Podi To P10(0.0)

h User Pause

ﬁ Instrurnent Setup
® EndGroup

@ New Tips

@ Loop from 1 1o 3 step 1

«g Cambine =Aspirate pL from Revr and Ethanal in Destl
® Endloop

% Just In Time

@ Aspirate from Rsvr

(ﬁ) Dispense to P16

@ EndJustinTime

ﬁﬁ Unload Tips

HJ
Wworklist |
@ EndWorklist p—
@ Transfer =Aspirate pL from Oestl to P16
P13

i Firiish

< | [+

I

Tutorials® Defaulworld [ETC: 0:02:34 |

Figure5-6 Worklist step inserted into a method
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Move the final Transfer step up into the Worklist step.

Change the Source labware of the Transfer step to Rsvr by clicking on

Source: Destl and then on Rsvr in the Current Deck Display.

Delete.

6
7.
8.
9

Delete the destination P15 by right-clicking on itstitle and choosing

Click on Dest1 to select the destination labware.
Verify that BCFlat96 isthe labware type in the destination configuration.
In at, enter the variable =Location.

Enter =Amount for the Volume to dispense to the microplate.

10. Set the aspirate height to 0.5 mm from bottom.

Notice that the destination labware title above the labware illustration now says
Destination: =Location instead of Dest1 (Figure 5-7). Thistellsthe softwareto
use the first location in the Worklist for the dispense operation. Also notice that
the Dispense Volume uses the variable Amount. As aresult, the software uses
thefirst line of settings of the Worklist text file for first Transfer step, followed
by each subsequent line of the text file until all of the settings have been used
during the iterations of the Worklist step.

Note: You do not have to configure a second destination for the Transfer step.
The Worklist step will use the locations given in the My Worklist.txt file.

" Biomek® FX - C:\Program Files\Biomek FX\Methods\Tutorial5_bmt

File Edit Tools Execution Optioh: Help
Ded BB RE s Bm | ru o]k
B s

Ruﬁm ;SE; ,ns?iém ﬁ Instrument Setup
% @ @ Transfer =Dispense pL from Rsyr to Destl
Worklst | Dispense | Tensfer 4!> Mave Labware from P5 to P19
% qg c!:> Maove Labware from P18 to PB
datin Combine O Pause to add labware
N T Move Podi Ta P10(0.0)

howe
Labware

Pause

Comment

h User Pause
ﬁ Instrument Setup
@ EndGroup

@ MNew Tips

@ Loop from 1 1o 3 step 1

% Just In Time

@ Aspirate from Rsyr

@ Dispense to P16

@ EndJustinTime

ERI=NE

New Tips

0 -9 g

L1}

Soript Unload Tips

ﬁﬁ' Unload Tips

% Worklist

=Amount pL from Rsyr to =Lacation
@ End‘worklist

B Frien
‘|

0|

Use pod [Podi =] for transfer

% Load APSE_200ul tips, change between sources, and unload them when finished.

i

1.00 mm fram bottomn

Source: Rsvr

Destination: =Location

Draw Water from Rsvr using
the [Custom] technique.

2

Dispense =Amount pL of
Water to =Location using
the Low-¥olume technique.

0.50 mm fram bottom

[Overides Technique] @l 2 @*

Click here to add a destination.

Staop when finished with |Destinations +
R Eth. -
B anal

Dizpenze up to |1

Advanced...

j times per diaw.

I

[Tutorial5* Defaultword [ETC: 0:02:34 |

Figure 5-7 Transfer step using Worklist step variables
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Click Finish to validate then click the Run button to run the method. Your
Worklist step will perform aloop for the Transfer step. The Worklist 1oop
aspirates from the source labware and dispenses to the destination labware listed

inthe Worklist file. The Worklist loop usesthe volume listed after the positionin
thetext file.

5.5 Cleanup Step

Cleanup

The Cleanup step directs the instrument to dispose of tips and tip boxes
appropriately after a method run.

To use Cleanup in this tutorial method:

1. Double-click Worklist in the Method View to collapse and highlight

the step.

Insert the Cleanup step into the Method View. The step inserts after
Worklist, and the Cleanup configuration appears (Figure 5-8).

File  Edit

BT Y LY By

Tools Execution Opl

tions Help

" Biomek® FX - C:\Program Files\Biomek FX\Methods\T utorial5.bmt

&

Run Method

‘fardist

N

Setup

&

Transfer

<

Combine

)

<

Move
Labware

Pause

Comment

Instrument

B st

@ Transfer

N
O

@® End

@ New Tips

©

Group

lﬁﬁ Unrload Tips

‘ ||h -

% Instrument Setup

=Dispense pL from Rsvr to Destl
)} Move Labware from Po to P19

Move Labware from P19 to Pb

Pause to add labware

JA, Move Podt To P10(0.0)

h User Pause

ﬁ Instrurent Setup

@ Loop from 1 to 3 step 1
% Just In Time
@ Aspirate from Rsyr

(ﬁ) Dispense to P16
@ EndJustinTime

[~ Send tip boxes to their configured final destination

™| Sendltipbores tiat started on dech back to e arairal [oeations:

Group

I

|Tutnlial5' Defaultworld | ETC: 0:06:27

Figure 5-8 Cleanup step in a method
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There are three configuration choices for the Cleanup step. The first deals with
tips, and the others deal with tip boxes:

L]

If you do no configuration at all, all tips will be sent to their configured
final destinations at the end of the method.

If you checkSend tip boxes to their configured final destinations,

all the tip boxes that came from off deck (e.g., from a stacker carousel)
and all those that were configured to go to trash, will be sent to those
final destinations.

If you checkSend boxes that started on deck back to their original
locations, in addition to the operations resulting from the box checked
above, each box that started on the deck will be returned to its starting
position. (This option is activated only when the option above is
selected.)

TIP: Send boxes that started on deck back to their original locations

is helpful if you have contaminated tips. You can readily identify
them for proper disposal or reuse when they are in their original
positions. This option is also useful when the instrument is integrated
with a robotic system, because it enables the robot to retrieve the tip
boxes from their original locations.

For this tutorial, no further configuration is necessary.

Click onFinish to make sure there are no errors in your method. Save the
method from this tutorial.
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5.6 Printing the Method

Another feature of Biomek FX isthe printing function. There are timeswhen you

may want a hard copy of the method you've created. This may be useful if your
computer monitor is some distance from your instrument, or when you need to
show the method steps to someone away from the lab.

You may print your Biomek FX method in sequential text form as follows:
1. Select thé-ile menu.

2. ChooseéPrint. A print-out similar to (Figure 5-9) will be produced for your
default printer.

Note: You can usé-ile>Print Preview to open a dialog which displays how
the method will appear when printed.

If there is no printer available in your lab, you can save the method file to a
floppy disc, and print it at another location.

C:YProgram Files\Biomek FXiMethodsiTutorial$ bms

Method
suthor:

Define vhe folloming values for shis method
Dispense = &
Bspizave = 10

Description:

Start

Instrument Setup

Deck: Deckl
Pause to confirm layout.
Verify that the pod is set up in its default configuration.

Items:

Fl: Nothing

P10: Nothing

Fll: NWowvhing

Plz: Nothing

Fl3: NWothing

Pl4: Nothing

PLE: Wowhing

PlE: Nothing

P17: Wothing

P15: Nothing

P19: Wothing

PZ: NWothing

P3: NWothing

P4: Reservoir with 100000, pL of Water
PS: ECFlat96 with an unknewn ameunt of an undmesm liquid.
PE: NWothing

P7: Nothing

F&: Nothing

P9: Nothing

TL1l: AP?6_Z00ul tip box.Use these tips 0 time.

Transfer
Teing ped "Podl", sxecute the folloming transfaez:

From: "Bsw' using the f£ollowing bechnique:
Use the following pipetting template: Default Tenplate
Blowout: True
Cal ibration 0ffset: 0
Cal ibration 3lope: 1
Minimum Fipstting Height: .2 mm
Prewet: False
Follow Liquid: False
Height: L mm from the bottom
Mix: True
Mix Aspirate Speed: 100%

Mix &spirate Height: 1 mm from the bottom
Mix Dispense Speed: 100%

Mix Dispense Height: & mm £zom the botbom
Mix Count: %

Mix Volume: 50 wul

Uperation speed: 100%

Tip Touch: True

Trailing &ir Gap: 0 ul

Figure 5-9 A portion of the printed Tutorial method
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5.7 Techniques for Improving the Way Your Method

Runs

Biomek FX provides techniques that allow you to observe your method and
make adjustments to improve the way it runs. This section of the tutorial will
introduce you to these techniques; then, when you get ready to use them, refer to
the applicable section of the reference manual for specific step-by-step
instructions.

Here are three techniques to improve the way your method runs:

» Use thePod Editor to adjust the speed of the pod to allow closer
observation during execution.

e UseSnap Continuation to modify the method during execution.

e Uselogging to gain an in-depth understanding of every operation the
instrument performs during execution.

5.7.1 Running the Method at Slow Speed

You can slow down the pod speed to provide more time to examine the method in
progress. To do this:

1. From the menu bar, chooseols>Pod Editor. ThePod Editor appears.

2. Set theSpeed Limit to 20%. This is the recommended speed for observing
the method as it runs (Figure 5-10).

Pod Editor

etting

HeadSerial# [None  Addiional SafeHeight [T  om
| Speed Limit |100 % | Global Min Safe Height [100000 | em
AdditionalTimeout|25— T
* [izm] ¥ [izm] Z [zm] D [uL)
Mirirnum |53 |53 |-155 [B4.25
Masimum |38 EEE |22 | 205
SEL | SR | SErE | Sl |

Last Y alidation IFeb 29, 2000 08:06:30 Set Validation Time |

rGripper Settings——— | Tip Setting
Gripper Extend Time |0.55 z

Gripper Fetract Time |0.55 g Tip Unload Time |4— g
Gripper % Offset [143784 _ om || TiLoadSetteTime [E s
Gripper Y Offzet |-0.92 cm Fosgt TipLoad D Pos. IU— cm
GripperZ Offset [65532  om | |PostTiplnloadD Pas. [0 em

Gripper D Offset |0 cm Unload Speed Limit |3D 4

LN

Erame EnEEer

;L

0 Cancel |

Figure 5-10 Method speed adjustment using the Pod Editor
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TIP: Another way to run the method slowly isto use Single Step on the
Tools menu. Single Step lets you move the unit one operation at a
time by clicking the launch button for each move.

CAUTION: Do not make any changes to the Pod Editor other than the
Speed Limit without contacting a Beckman Coulter Service Engineer.

5.7.2 Snapping a Continuation

After you've run the method at a slow speed for a while and you see something
you want to change, you can snap a continuation. This allows you to stop the
method in progress, change settings as you see fit, then continue the run. You can
also choose to shap a continuation after you've observed the run at slow speed to
return the speed to 100%.

Note: Refer toTutorial Four and Chapter 1Handling and Preventing Errors
for more information about continuations.

1. Once the method is running, chooseShap Continuation button from the
Py toolbar.

2. InthePod Editor, resetthe speed limit td00%.
3. Start the continuation.

This will cause the first part of the method to run slowly so you can observe the
execution, but the rest of the method will run at full speed.

5.7.3 Using Logging
There are three logs available in the Biomek FX:

e Details — Provides comprehensive information on every operation the
instrument performs.

e Errors — Lists errors for a method, if any.

« Pipetting — Lists aspirate and dispense operations and may be useful
for validation.

The logs that are generated give detailed information, including the date and
time.

These text format logs can be used for close examination of every operation that
occurs during method execution. This allows you to go back and modify the run
to improve the method.

These logs are accessed as follows:
1. From the menu bar, chocgeols.

2. Choosd.og Configuration.

3. Check or uncheck the desiredg(s).
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5.8 You've Completed Five Tutorial Methods

In the introduction to Tutorial One, you were presented with the following two
statements about the Biomek FX software:

¢ Itis designed to do a substantial amount of the method-building work
for you.

e ltis designed to allow you to take as much direct and precise control
over the method-building process as you want.

These statements may have appeared contradictory upon first reading. After
completing the five tutorials successfully, however, you've undoubtedly
discovered that steps likestrument Setup, Transfer, Combine, andLoop, do
indeed perform a substantial amount of the method-building work for you. On
the other hand, after using steps likspirate, Dispense, andWorklist, you
understand now that much of the direct and precise control of a process can be
left in your own hands. This is the flexibility that gives the Biomek FX liquid-
handling system its power.

Remember, when you need in-depth information about additional features and
functions of the Biomek FX, or you want to know more about something you
learned in the tutorials, use the software and hardware reference sections of this
Biomek FX User’s Manual.
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6 Using the Basic Step Palette

6.1 Overview

A method is a series of steps controlling the operations of the Biomek FX. When
steps are inserted into a method, they represent operations completed during the
method run. The steps available for insertion into a method are located on the | eft
of the Biomek FX main editor, in the Step Palettes (Figure 6-1).

The Basic Step Palette incorporates the basic steps that provide essential
functionality for the Biomek FX, including general instrument setup and labware
manipulation. The Basic Step Palette al so provides two of the easiest means of
conducting liquid transfer operations and a means to identify a method, or
segments of a method.

The steps available in the Basic Step Palette are:

=

Setup

Instrumenit

@

Tran=fer

<

Combine

)

—
e

Pauze

Labware

Comment

Instrument Setup— specifies the type of labware used for a liquid
transfer, the position the labware occupies on the Biomek FX deck, as
well as some labware content configuration. The type and position

of ALPs and other hardware, such as a stacker carousel are also
specified ininstrument Setup.

Transfer — comprises tip load, aspirate, dispense, and unload tip
functions in one step, to transfer liquid from a single source to one or
more destinations.

Combine— similar to aTransfer step, excepfombine transfers
liquids from one or more sources to a single destination.

Move Labware — moves labware via automatic manipulation.

Pause — halts instrument interaction with a lab position for either a
specified amount of time or for an indefinite period of time.

Comment — documents the method or adds instructions in the
Method View.
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6.2 Creating a New Method

" Biomek® FX -

File Edit Tools

PnEsRlREs semlos] - o]k s

The main editor (Figure 6-1) is the starting point for creating a liquid-handling
method using the Biomek FX instrument. Method steps from the Step Palette are
inserted into the Method View in alinear fashion.

When steps are inserted into a method, the configuration associated with that step
appears on the right side of the Biomek FX main editor, in Step Configuration
(Figure 6-1).

Note: Steps not configured appropriately generate errors when the method is
validated or run.

To create a new method:
1. Launchthe Biomek FX program. The main editor appears (Figure 6-1).
2. From the toolbar, select the New Method icon
OR
From the menu bar, choose File>New.
OR
Drag and drop a step, such as Instrument Setup, into the Method View.
OR

From the toolbar, select File>Method Wizard>New Method>0OK>
Finish.

The Start and Finish steps always appear automatically in a new method.

C:\Program Files\Biomek FX\Methods\Basic Method Step Configuration [Start and Finigh] .bmt

Execution Options  Help

Pause

Comment

A

B Start Click in the list below to add variables.

% Place a check mark to prompt for & value at run ime.

Ins;r;r;:m E Finish Name [ Value

& Method View Step Configuration

o The method is built When a step is highlighted in the Method
w step-by-step in the View, the corresponding configuration
e Method View. appearsin this area.

Current Deck Display
Displays the status of the

Basic Step Palette deck upon completion of the
Displays the steps available previous step.
for insertion into a method. Ve |
Additional step palettes | /——
include: W
* Intermediate <
» Advanced f PI0
« Device Integration i Gl EE

I

|Basic Method Step Configuration [Start and Finish] = Defaulworld [ETC 00000 |

Figure 6-1 Biomek FX main editor
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6.3 Inserting Steps in a Method

Steps can be added to a method in a sequentia order, or inserted at any location
in the Method View during the method building process; however, steps must
follow the desired order of execution.

To insert a step in amethod, choose one of the following procedures:
1. Select the step above the insertion point (Figure 6-2).
2. Click the desired step on the Step Palette. The step is inserted below the

selected step.
B s B st
Step above
d;Pred ﬁ Instrurment Setup N ﬁ Instrument Setup
insertion point @ Transfer 100 pL from Rsysr to Destl ew step

inserted in @ Transter 100 pL from Rsvysr to Destl

L ,iw

Move Labware from P4 1o P8 the method. ﬂ‘ Move Labware from P4 to P8
o —L
4!:} Move Labware from P3 to P4 I—P
i Finish .:;!:;. Move Labware from P3 to P4
Select the step above where i Finish
the inserted step will appear.

Choose the step from the Basic Step
Palette, and it isinserted
automatically into the method.

Figure 6-2 Inserting a step into a method
OR

Drag and drop the desired step from the Step Palette to the desired location
in the Method View (Figure 6-3).

Note: A black bar appears at the insertion point.

B st

% Instrument Setup

Insertion Bar
h Pause PSfor 15 5 Theinsertion bar
\ y indicates the target
3, Move Labware from P& to P4 point where the step
i Finish will be inserted into
the method.

Figure 6-3 Inserting a step by drag and drop
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6.4 Start Step

There are two steps automatically present in every method executed by the
Biomek FX. Those two steps are;

B Start e Start — is the first step in a method, and allows creation of
2 variables that are applicable to the entire method, as opposed to a
variable applicable only to one step within the method.

o « Finish — is the final step in a method, and provides options to
“ Finish clear the Biomek FX deck, clear the devices on the deck, and unload tips
from the pod.

Both theStart andFinish steps appear when a new method is opened in the
Biomek FX software; however, the first step in every method iStdme step.
Use theStart step to define variables used throughout the entire method, as
opposed to variables defined within individual steps.

Note: Variables defined in individual steps, such asltéestep, are applicable
only to that step and any nested substeps. Refer to Chaptn@the Advanced
Sep Palette, for more information about theet step.

6.4.1 Using Variables and Expressions
Configured in the Start Step

A variable is a number that has been assigned a name (Figure 6-4). Any number
assigned a name can be referenced repeatedly during a method by inserting the
name in any applicable field in a step configuration (refer to Sectiohabp,

Sep and Section 8.3/ariables and Expressions for more information on using
variables). Advantages to using variables include:

* Several variables can be declared in one step.

« A name can be entered as a variable, or as an expression, in any step
configuration field where the number associated with the variable, or
expression, is required. Biomek FX then interprets the variable, or
expression, and replaces it with the associated number.

Note: An expression is a one-line combination of alphanumeric
characters and/or variables combined using mathementical operations.
An expression can be used anywhere a variable can be used, and it may
use one or more variables; for example the variable ‘Volume’ may be
required in a field, but accuracy may require additional information. The
variable ‘Volume’ may be modified into an expression such as, ‘Volume

+ 10, or ‘Volume/4'. (Refer to Section 7.Bpop Sep and Section 8.3,
Variables and Expressions for more information on variables and
expressions.)

* When using variables created in tB&art step configuration, the
number of a variable is changed only in 8tart step configuration,
rather than at each location the number is used throughout the method.

* When a method is run more than once, the number associated with that
variable can be changed in t8tart step, and the numbers within the
method automatically change accordingly.
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6.4.2 Configuring Start Step Variables

To use avariable created in the Start step, that variable name is entered into the
configuration of the step using the variable. In the example (Figure 6-5), the
variable AspValue, created in the Start configuration (Figure 6-4), is entered in
the pL (volume) field.

Note: Enter the Variable Name in any field where the value it representsis

appropriate.

The Biomek FX internally substitutes the name with its value, but the name
remainsin thefield. In the example, AspValue is substituted internally by the
value ‘10'. The value of ‘10’ is never displayed, only the variable name

AspValue.

To configure a variable in th&tart step:

1. SelectStart in theMethod View. TheStart step configuration appears
(Figure 6-4).

" Biomek® FX - C:\Program Files\Biomek FX\Methods\Basic Method Step Configuration [Start and Finish) _bmt

File Edit Toolz Egecution Options Help

e BRE L R@ w1 0|

Instrument i FImSh

$
Combine
L
Labue Method View
h Every method contains
Fause the Start andFinish
steps, which appear
automatically when a

o new method is created.

Click in the list below to add variables.
Place a check mark to prompt for & value at run time.

[ ame: | Value
O 2spivalue 10
O tiepivalue? 25
O sispivalue B0
A

Examples of variables defined
in the Start step configuration

Start Step Configuration
Variables used throughout the method are
defined in theStart step configuration.

I

|Basic Method Step Configuration (Start and Firish] | Defaulfworld [ETC: 0:00:00 |

Figure 6-4 Start step and configuration

2. Click undeMName to position the cursor in théame field that appears.
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3. Enter aName for the variable (Figure 6-4) and press Enter. The cursor
moves to Value at the bottom of the Start step configuration.

OR

Enter aName for the variable and click under the Value field. The
cursor moves to Value at the bottom of the Start step configuration.

4. InValue, enter the value and press Enter. The value now appears in the
field next to the variable name.

5. Check the box to the left of the variable name to activate a prompt for the
variable at run time. Each time the method is run, a prompt asks for
verification of the variables and their values. Verification of the variables
provides an opportunity to change the values associated with the variables, if
desired.

6. Repeat steps 2-5 for each variable.

§ Biomek® FX - C:\Program Files\Biomek FX{\Methods\Basic Method Step Comfigurations [transfer step].bmt

File Edit Tools Execution Options Help USing Variables deﬁned

DB R RS tBB & 0o s in the Start step.
% u Start Use pod IPncH j for trarsfer.

e % Instrument Setup % Load AP36_200uL tips. change between sources. and unload them wher finished.
Setup = 5

@ Transfer Rsvr to Dest1 and Dest2 Destination: Dest1 \ =l
@ - [BCriage =] at [pestt =]
e | (@ Fiisn -\ ]
[=dsspi/alud) L of |ater hd
Gg [V Autc-Select \ Customize... Save fis.. |
Bt e — Technique: IStan lard j
th

\ [Dverm:ln;sr'?;nch%iciln;] @L E;’;Y @q.
honve
Labuiare Destination: Dest2 &

Pause

Commenit

Dispense =Asp¥alue? pL of
Water to Dest2 using the
Standard technique,

-1.00 rarn frarn liquid @l E:Y @1—

Click here to add a destination. —

Stop when finished with |Destinations Vl ‘ Dispense up ta |1 j limes per draw. | Advanced...

Il

|Basic Method Step Comfigurations [transfer step) ‘Defau\t\h"nrld ETC: 0:00:01 |

Figure 6-5 Transfer step using the AspValue and AspValue2
variables defined in the Start step
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6.5 Finish Step

. The Finish step isthe last step in every Biomek FX method. The Finish step
“ Finish  jngicates the end of amethod and provides parameter-setting opportunities to
control pod, deck, and device status upon completion of a method (Figure 6-6).

When highlighted in the Method View:

e TheFinish step configuration is displayed on the right side of the
Biomek FX main editor.

* The software runs an internal validation to check for errors in the
method.

¢ An Estimated Time to Completion (ETC) of the method is displayed
in the status bar at the bottom of the Biomek FX main editor.

Note: When theFinish step is highlighted in the Method View, the software
estimates the real time required to complete the entire method. When any other
step is highlighted in the Method View, the length of time displayed in the ETC
field represents the time required to complete the method up to the selected step.

Use theFinish step to re-initialize the software state of the deck and external
hardware devices, and to physically remove tips from the pod when a method is
completed.

§" Biomek® FX - C:\Program Files\Biomek FX\Methods\Basic Method Step Comfigurations [transfer step) bmt
File Edit Todls Execution Options Help

DB BRE 2@ - >0 0]k s

B Start ¥  Clear current instrument setup of all labware
after method completes
. % Instrument Setup

¥ Clear current device setup of all labwarne
after method completes

¥ Unload tips from all pods after method completes

T

= error is highlighted in red. TheFinish step configuration informs the
L software that thénstrument Setup and
h any external hardware devices are cleaf of
oz labware, and physically removes any tips
loaded on the pod.
commert A message highlighted in red

appears at the bottom of the
Biomek FX main editor
indicating the nature and
location of the error. -

Estimated Time to
Completion appears only
when a step is highlighte
in the Method View.

”IInvaIid volume specified far destination 1.

|Basic Method Step Comfigurations ([transfer step)* |Defau|t\~"or\d |ETC: =12 Inwalid volume specified for destination 1.

Figure 6-6 The Finish step configuration and error message
resulting from internal validation
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6.5.1 Configuring Finish Step

The default configuration for the Finish step isall three options checked
(Figure 6-6). If the options are not selected, an error indicating conflicts can
occur between the labware in a new method and the labware from the previous
method. The error occurs because software and hardware remain in their final
state after amethod is run, unlesstold otherwise.

Note: If the Finish step configuration options are not used, steps must be added
to the new method to reset the software and hardware.

The options of the Finish step reset the hardware and software so a new method
can populate the deck as required, without encountering labware errors.

Note: Each of the three Finish step optionsis independent of the others, so any
combination of the three can be selected.

6.5.1.1 Clear Current Instrument Setup of All Labware
After a Method Completes

The Current Deck Display represents the status of the |abware on the deck upon
completion of amethod run (Figure 6-6). Typically, aclear deck is needed at the
start of a method.

To achieve this, select Clear current instrument setup of all labware
after method completes in the Finish step configuration. Thisensuresaclear
deck for the next method.

6.5.1.2 Clear Current Device Setup of All Labware After
Method Completes

The Device Setup remembers the contents of the devices on the deck at
completion of amethod run (Figure 6-6). Typically, devices are clear of |labware
at the start of amethod.

To clear al devices of labware, select Clear current device setup of all
labware after method completes in the Finish step configuration. This
ensures clear devices for the next method.

Note: Insert an Instrument Setup step at the beginning of the next method to
specify where labware is located on the deck (refer to Section 6.6, Instrument
Setup Sep). Use the Deck Editor to specify the location of devices on the
deck12, Preparing and Managing the Deck, and use the Device Setup step to
configure the contents of the external devices. Refer to Section 9.4, Using
External Devices with the Biomek FX and Section 9.5, Device Setup Sep for
more information about configuring external devices.

6.5.1.3 Unload Tips from All Pods After Method
Completes
Tips remain on the pod(s) unless they are removed during a step or in the Finish

step (Figure 6-6). Typically, the pod needs to be clear of tips at the start of a
method.

To clear the pod of tips, select Unload tips from all pods after method
completes in the Finish step configuration.
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6.6 Instrument Setup Step

AN\

%

Instrurment
Setup

In the Instrument Setup step, labwareis selected and positioned on the Biomek
FX deck, onthe ALPs, and in external hardware devices, such as stacker
carousels. The Instrument Setup step can be inserted immediately after the
Start step (Figure 6-7), or at any point in the method flow.

Note: Itisnot necessary to add the Instrument Setup to amethod if the current
method is using the same deck setup as the previously run method, and the setup
was not cleared in the previous methods Finish step.

WARNING: An inaccurate Instrument Setup may result in pod and
labware collisions, or in inappropriate pipetting.

To insert an Instrument Setup step into a method, drag and drop Instrument
Setup into the Method View (Figure 6-7).

" Biomek® FX - C:\Program Files\Biomek FX\Methods\Basic Method Step Configuration (Start. Finish, Instrument Setup ] .bmt  [EI[=] E3
File Edt Tools Egzecution Options Help

v

Instrumerit
Setup

»

Transfer

o

Combing

hdoe
Labware

Pausze

Comment

DB RREG s @ | »u o s | Deck Layout Options

Start

ﬁ Instrument Setup

i Finish

Deck Layout Verification —[peck =l
- D ¥ Pause ta confirm setup?
Cosztarl Greiner  Greiner LJLSha MuncFl  Resery "7 \Ie[if}- Pod Setup anﬁgu[e |

Clear Az ls
O VIR
TiterPla &
All Toaggle Al

AN A
(Lu k) wa S |

N sl (el
= =
= oo M ra

—
La

.
-
o
0
-

I

|Basic Method Step Configuration (Start, Finish, Instrument Setup | |DefaultWorld |ETC: 0:00.00 |

Figure 6-7 Instrument Setup step and configuration display
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6.6.1 Configuring the Instrument Setup Step

The Instrument Setup step uses a Deck Layout as a map for the placement of
labware, ALPs, and external hardware devices, such as stacker carousels. The
Instrument Setup step configuration displays the position and contents of
labware on the deck, and the unique names assigned to the labware during
configuration.

6.6.1.1 Selecting a Deck Layout

A Deck Layout is ablueprint, or map, of the Biomek FX deck. Biomek FX
provides two predefined Deck Layout options (Figure 6-8):

Deckl — Deck Layout that allows one tip loader position and 19
labware positions; can be modified to include ALPs and other external
hardware devices (Figure 6-8).

Standard — Deck Layout that allows one tip loader position and 19
labware positions; no tip loader device is associated with the tip loader
position and th&tandard deck cannot be modified. Use tB&andard

Deck Layout to create new Deck Layouts, do not use it in a method12,
Preparing and Managing the Deck.

Tip Loader Position

H HEE |

Deckl Deck Positions

Figure 6-8 Deckl Deck Layout

To select a predefined Deck Layouteck:, chooseDeckl from the drop-
down list, or choose any Deck Layout you have created.

Note: Refer to Chapter 1Breparing and Managing the Deck for more
information on creating and modifying a deck layout.
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6.6.1.2 Deck Layout Verification

It is possible to verify the Deck Layout selected for a method before the method
isrun by selecting the Pause to Confirm Setup? option (Figure 6-9). The
default selection for the Pause to Confirm Setup? optionis On.

Verification of the Deck Layout is recommended when a method is run
repeatedly, or when modifications have been made to a method. A prompt
appears (similar to the one below) when the Pause to Confirm Setup? prompt
is selected prior to the method.

Biomek® FX

BF3E_200ul
F:lE=
spl ]

Destlizs
=3 BCFlat96 =
Fizw
- Reservair

The left pod should have no tipz loaded.
Does the Biomek® F deck match the above layout, including the labware and their locations'?

If pez, choosze OF to continue the method,
If no, choose Abort to stop the method,

Abort |

300 12:41:35 PM

Figure 6-9 Pause to Confirm Setup? Deck Layout confirmation prompt
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6.6.1.3 Pod Setup Options

Verify Pod Setup? usesthe following two optionsto verify the pod setup before
amethod is run:

« Pod must have the grippers retracted

¢ Tips Loaded

Pod must have the grippers retracted — instructs the Biomek FX to have the
grippers on the pod retracted at the onset of the method ruR.othaust have
the grippers retracted options default setting is on.

Tips Loaded — instructs the Biomek FX to have tips automatically loaded at the
beginning of a method run. The default setting forTips Loaded option is off.

Verify Pod Setup? is recommended when multiple methods are run one
following another, when a single method is run repeatedly, or when tips are not
loaded during the method.

To verify the pod setup prior to a method run:
1. CheckVerify Pod Setup?.

2. Click Configure to change th@od Setup, if desired. Thd?od
Setup prompt appears (Figure 6-10).

Left Pod

¥ Pod must have the gripper retracted

[7 Tips Loaded |:pac co0ul |+

Ok | Cancel |

Figure 6-10 Pod Setup prompt

3.  UncheckPod must have the gripper retracted, if the gripper
position is not critical.

4. SelecfTips Loaded, if tips must be loaded at the beginning of the
method.

Note: TheTips Loaded field has three states: checked, unchecked, and
grey-checkedChecked indicates tips are loadednchecked indicates

tips are not loaded, amgtey-checked (Figure 6-10) instructs the

software to leave the tips in their current state, whether tips are loaded or
not loaded.

5. Select the tip type loaded at the beginning of the method.
6. Click OK to save the changes made toRoel Setup.
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6.6.1.4 Populating the Deck with Labware

The labware available for selection is displayed graphically below Labware
Category (Figure 6-11). A specific type of labware can be viewed in the
graphical display, or all types of labware avail able can be viewed simultaneously.

To populate the Deck Layout with labware, select from the graphical display
below Labware Category and add them to the Deck Layout display.

1. Todisplay labware, select the type of labware desired in Labware
Category. Labware Category choices include:

e Any — lists all types of labware available, including lids and deck
positions reserved for swapping labware.

e Custom — lists any labware stored with defined properties16,
Creating and Modifying Tip and Labware Types.

« Lid — lists lids associated with labware available.

e Reservation — reserves deck positions to enable swapping of
labware between positions.

¢ Reservoir — lists available reservoirs.
* TipBox — lists types of tips available.

« Titerplate — lists types of microplates available.

Note: Labware types and their characteristics are defined ibhgheare
Class Editor16, Creating and Modifying Tip and Labware Types.

WARNING: Do not place labware other than a tip box on a tip loader
position (TL#).

2. To place labware on the Deck Layout, select the desired labware from the
labware graphical display.

3. Drag and drop each desired labware graphic to the desired position on the
Deck Layout display.

OR

Click on the labware graphic then on the desired position in Deck Layout
display. The same type of labware can be added to as many deck positions as
required by continuing to click on deck positions.

OR

Click on the labware graphic, and then click and drag the mouse over
multiple deck positions in the Deck Layout display. This places the labware
in all the highlighted positions.

Note: To move labware to a different position, drag the desired labware to
the new position in the Deck Layout.
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6-14 Using the Basic Step Palette

4. To remove unwanted labware from the Deck Display during setup, drag and
drop the labware to the Clear (trash) icon (Figure 6-11).

t"‘l Biomek® FX - C:\Program Files\Biomek FX\Methodz\Basic Method Step Configuration [Start, Finish, Ingstrument Setup ] .bmt !IE[E

File Edit Toolz Egecution Options Help

DSedB RRS s BB 0| >0 I:||,\
‘ Labware Category Selection ’» Labware Category M
A= 3] S

Labware Category Graphical
Display

Graphical representation of the

types of labware available for

populating the Deck Layout. The

Deck:

|Deck =]
- D ¥ Fause ta confim setup?

Costarl Costarl Greiner Greiner LILSha MNuncFl Resery . .
[V “erify Pod Setup Configure |

Clear Asls
labware displayed here is based ﬁ N
on the Labware Category N
selected above. Al Toogle &

APOE_21 AP9E_2 BCDee; BCOeep BCFlatt BCUps

SB%0e SESDe: 5BSDe: SBSFla SBSFla SBSFla SwapS|

ipBoxl  TiterPla

I
Instrument Setup Display
Displays the setup of the deck.
Once labware is added to the >
deck, it isdisplayed here. If
names have been assigned to
labware, the names are displayed.

I

|Basic Method Step Configuration [Start, Finish, Instrument Setup ] * |DefauItW0rId |ETC: 0:00:00 |

Figure 6-11 Populating the Deck Layout

6.6.1.5 Tip and Labware Properties

Each piece of labware added to the Deck Layout is configured using Labware
Properties. Theinformation provided in Labware Properties is used when a
pipetting technique is selected, and when tips are loaded and unloaded.

1. Toaccess Labware Properties, Double-click on a piece of labwarein the
Deck Layout.

OR

Right-click on a piece of labware in the Deck Layout to open the menu to
Labware Properties (Figure 6-12).

Copy
Delete

Stack 1
Stack 2
Stack 3
Stack 4

Bemave Tips

[ Properties |

Figure 6-12 Menu to Labware Properties
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The configuration optionsin Labware Properties provide the following
information, if it appliesto the type of labware selected:

*  Volume, if known
* Name assigned to a piece of labware, if desired
+ Content
e Where to dispose of labware
*  Number of times tips are used
*  Where to dispose of tips
6.6.1.5.1 Configuring Tip Properties

When the labware selected for configuration is tipdware Properties
provides the ability to configure the following information (Figure 6-13):

Labware Properties

MHame: || Labware Type: IAF'EIE_2DEIuL
Load no mare than |1 ill times
When empty, zend to: Unload Tipz Into:

<Home: j |<Tipb0:-:> j

Ok I Cancel |

Figure 6-13 Labware Properties for tips
1. InName:, enter the name assigned to the tip box irlnkgument Setup
step, if applicable.
OR

If tips were not assigned names in thetrument Setup step, leavé&ame:
blank. WherName: is blank, tips are accessed by the information displayed
in theLabware Type: field.

Note: Naming tip boxes forces the instrument to look for a specific box of
tips, rather than any tip box containing the specified tip type, located
anywhere on the deck.

2. InLabware Type:, verify the tip type.

3. InLoad no more than, enter the number of times tips can be loaded onto
the pod during the method.

4. InWhen empty, send to:, select a final destination for the tip box at the
end of the method.

5. InUnload Tips Into:, select the location reserved for tip disposal.

6. ChooseOK to savd abware Properties and return to thenstrument
Setup step configuration.
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6.6

.1.5.2 Configuring Labware Properties

When the labware selected for configuration is a microplate or reservoir,
Labware Properties provides the ability to configure the following information
(Figure 6-14):

Labware Properties

Mame:

Walurne:

Liquid Type: IWater j

|Flwr| Labware Type: IF!Esewnir

ZRB032 ill pl W Enown Yalume b axirmum Yolume: 258032 47pL

kK I Cancel

1

Figure 6-14 Labware Properties for microplates or reservoirs

In Name:, enter aname for the labware.

Note: When a deck is populated by numerous pieces of labware, naming
labware is recommended. Names should be descriptive of the contents of the
labware or the work being accomplished during the method. Naming
labware in a meaningful fashion may reduce confusion.

Select Known Volume, if the volume contained in the labware is known.
The Volume: field is activated.

Enter the Volume.

Note: Known Volume and Volume should be supplied whenever possible.
Thisinformation is used by many of the pipetting techniques supplied with
the Biomek FX software when calculating the height to aspirate or dispense
liquid. These techniques are specified to aspirate and dispense at certain
offsets from the liquid level. If the volume is not supplied, the liquid level
cannot be determined by the software, and the aspirate and dispense heights
must be specified in the pipetting steps.

Enter the Liquid Type contained in the labware. The liquid type is useful
information when the Biomek FX auto-selects a pipetting technique for any
aspirate and dispense operations acted upon this piece of labware. The

pi petting technique auto-selected to aspirate and dispense the liquid is
selected based on the physical factors of the liquid, as well as the physical
attributes of the labware. For more information on liquid types, refer to
section 10.5, Understanding and Creating New Liquid Types.

Choose OK to save Labware Properties and return to the Instrument
Setup step configuration.

Beckman Coulter, Inc.
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6.6.2 Creating Custom Labware

The Custom labware category offers the option to create and reuse labware with
defined and stored Labware Properties. New labware stored in the Custom
labware category maintains the Labware Properties defined when the labware
was created or added to the deck.

To create Custom labware:

1
2.

Highlight the Instrument Setup step.

In Labware Category, display the type of labware being used to create the
custom piece of labware; for example, if creating a custom reservoir, display
Reservoir in Labware Category.

Note: Labware types and their characteristics are defined in the Labware
Class Editor16, Creating and Modifying Tip and Labware Types.

Drag and drop the desired labware graphic to the desired position on the
Deck Layout display.

OR

Click on the labware graphic then on the desired position in Deck Layout
display. The sametype of labware can be added to as many deck positions as
required by continuing to click on deck positions.

Configure the Labware Properties for that piece of labware. (Refer to
Section 6.6.1.5.1, Configuring Tip Properties and Section 6.6.1.5.2,
Configuring Labware Properties to configure the Labware Properties.)

In Labware Category, display the<Custom> Labware Category.

Drag and drop the Custom labware graphic from the Deck Layout to the
<Custom> L abware Category display.

Note: If the <Custom> Labware Category isnot visible, dragging and
dropping the labware has no effect.

Note: Multiple pieces of labware, or stacks of labware, cannot be added to
the <Custom> Labware Category simultaneously; each piece of labware
must be added individualy.

To delete a piece of labware from the <Custom> Labware Category, drag
the labware to Clear.

Custom labware added to the <Custom> Labware Category in the Instrument
Setup stepisvisiblein the Device Setup step9.5, Device Setup Sep.
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6.6.3 Changing Instrument Setup During a
Method

When changing the instrument setup during a method, a second Instrument
Setup step must be added so the Biomek FX knows where the new labware is
located. The additional Instrument Setup step reflects modifications to the
current state of the deck (Figure 6-15).

Note: Additional Instrument Setup steps can be inserted into a method as
many times as necessary to complete aliquid-handling process, and to
accommodate the addition of labware to the deck throughout a method. When
adding labware and Instrument Setup steps, one of the most important thingsto
remember is the Obstacle Avoidance concept. The Biomex FX cannot avoid
objects (Ilabware or devices) when it is unaware of them. Additional Instrument
Setup steps tell the software what 1abware and devices have been added to the
deck, and in what positions.

The following options are available to help modify all instrument setups, either
globally or by individual deck positions. These options are;

¢ As s —individual deck positions retain their current state, whether
empty or occupied by labware or adevice.

¢ Toggle ALL — toggles al empty deck positions to the As Is state,
allowing those deck positions to retain their empty state.

¢ Clear — clearsindividual deck positions, whether empty or occupied
by labware or adevice.

¢ All — clears al deck positions, whether empty or occupied by labware
or adevice.
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6.6.3.1 As Is and Toggle All

As Is indicates that a deck position retains its current state, whether empty or
occupied by labware or adevice. Previously populated deck positions are
indicated with the As Is option in the subsequent Instrument Setup step
configuration. When As Is is applied to a deck position, the position becomes
grayed out in the Deck Layout display (Figure 6-15).

To indicate that a deck position retains its current state:

Bxls 1. Click As Is.

\§| 2. Click any deck position on the Deck Layout, and it isdisplayed As Is.
& 3. Repeat step 2 for each desired deck position.

OR

Click on a deck position, and then click and drag the mouse over
multiple deck positionsin the Deck Layout display. Thistoggles all the
highlighted positionsto the As Is state.

1 Biomek® FX - C:\Program Files\Biomek FX\Methods\Basic Method Step Configuration [Start, Finish, Transfer] .bmt

File Edit Toolz Egecution Options Help

DSe B B RS s a1 0| s

B st
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Instrument Setup
@ Transfer RSVR to Disp
ﬁ Instrument Setup

i Firish

In:strumerit
Setup

w

Transfer

o

Combine

)

S

Instrument Setup Display
Displays the setup of the deck.
Once labware is added to the
deck, it isdisplayed here. If
names have been assigned to
labware, the names are

Labware Category: |<An_l,l>

APAE_2)

ipBoxl  TiterPla

BCDOes; BCDOesp

- D [V Pause to confitm setup?
ostarl Costarl Greiner Greiner LILSha HuncFl Resery
[V “erify Pod Setup Configure
(] B e |

Clear Asls
FIR
N
All Toggle All
$
Instrument Setup
Options

Allows manipulation
of the deck positions
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removal of labware

displayed during a method run.
P18
P19
all | |

I

|Basic Method Step Configuration (Start, Finish, Transfer) = |Defauliword [ETC: 00053 |

Figure 6-15 A second Instrument Setup step with deck
positions TL1 and P1 through P15 specified Asls
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Toggle All toggles all empty deck positionsto the As Is state, preserving the
deck position’s empty state (Figure 6-16). WHeggle All is selected again,
deck positions labelefls Is revert to their initial status.

To indicate that an empty deck position retains its empty state:

Click Toggle All, and any deck position not occupied by a piece of labware is
toggled to theAs Is state.

1 Biomek® FX - C:\Program Files\Biomek FX\Methods\Basic Method Step Configuration [Start, Finish, Transfer] .bmt

File Edit Toolz Egecution Options Help
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T |y |
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Eembine ipBox] TiterFla &
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Iobove
Labuwara ‘\‘.‘ .“.‘
E RS I (R Toggle All
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|Basic tethod Step Configuration [Start, Finish, Tranzfer] |Default\-\-"0lld |ETE: 0:00:00 |

Figure 6-16 Toggle All applied to the Deck Layout
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6.6.3.2 Clear and All

Clear removes labware or the As Is designation from individual deck positions.
Thereis no confirmation for Clear, so once Clear is chosen, and a deck position
is selected, the position is cleared of any labware or the As Is option

(Figure 6-17).

The All option removes al labware and As Is designations from the Instrument
Setup. All displays a prompt before the deck is cleared of all labware and As Is

designations.

1 Biomek® FX - C:\Program Files\Biomek FX\Methods\Basic Method Step Configuration [Start, Finish, Transfer] .bmt
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Figure 6-17 Clear Deck Layout designation applied to deck position TL1
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To remove labware from the Instrument Setup configuration:

Clear 1
vig
3.

Choose Clear to clear asingle deck position of labware or an As Is
designation.

Click on the deck position in the Deck Layout display.
Continue to click on individual deck positions to empty them.
OR

Drag and drop labware from Deck Layout into Clear.

OR

Right-click on the labware in the Deck Layout display and select
Delete.

To clear the entire deck at one time, choose All.

A confirmation prompt asking for verification appears. Choose Yes to
remove all labware from the deck (Figure 6-18).

@ Are you sure you want to clear the deck?

Figure 6-18 Confirmation prompt to Clear All labware from the Deck Layout

Beckman Coulter, Inc.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Using the Basic Step Palette  6-23

6.7 Transfer Step

The Transfer step transfers liquid from a single source to one or more
destinations. The single Transfer step completes a series of four liquid-handling
functions, eliminating the need to insert multiple steps to complete the liquid
transfer. The four functions performed by the Transfer step are:

L]

L]

L]

L]
Transfer

L]

L]

Load tips
Aspirate
Dispense

Unload tips

TheTransfer step performs the four liquid-handling functions through the
@ Transfer step (Figure 6-19) configuration, which specifies:

Pod Selection

Tip handling
Source labware
Destination labware

Repeat pipetting

Insert aTransfer step into the Method View (Figure 6-19).
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Pod Configuration
The pod performing the liquid transfer must
@ be specified. If only one Pod is attached to
ol the instrument, the default Pod1 is
— displayed. If running atwo-pod system, use
the drop-down list to make a selection.

Inst

Tip Handling Configuration
Tip Handling parameters specify tip type, whether

R R CMULECES tips remain on the pod at the end of the liquid
| transfer, when to change tips, and tip wash options.

Usze pod | for tranzfer

!

4 Tip Handling

Setup

™
@ @ Transfer =AspWalue L from Rsyr to Destl
et | [ Finish

<

Combine

)

—

hiowe
Labware

Pauze

Comment

Stop Condition
The stop condition controls when the
liquid transfer operation stops: after al
destination labware has been used, or
after all source labware has been used.

¥ Load IAPSE_2EIEIuL j tips and Iunload them j when the transfer is done.

¥ wash tips in [\water Vl : IS_jI cycles of [110% | &

¥ “wash tips between sources.

I~ wash tips between destinations.

Source Labware Configuration
The Source labware configuration
providesinformation on the type of labware
being accessed, its location, the fluid being
aspirated, and a pipetting technique

Source: Rsvr ¢——

controlling the aspirate operation.
- —

Destination: Desti¢{ Destination Labware Configuration
The Destination labware configuration
providesinformation on the type of labware
being accessed, itslocation, the amount and
type of fluid being dispensed, and a

pi petting technique controlling the dispense
operation.

Clici

Stop when finished with W" Disperse up to [1 jumes perdiaw || Advanced ||
5|’ ””” *
K f‘ D | P4 [l Ps | é Advanced Option
Repeat pipetting configuration The Advanced button provides
The repeat pipetting configuration access to a Just-In-Time (JIT)
controls how many dispense operations configuration option for the
I are allowed per aspirate operation. Transfer step. JIT specifies the
[Basic Method Step Comfigurations (transfer step)® |Defaultword [ETC: 0:00M | maximum time lapse between
operations.

Figure 6-19 Transfer step and configuration

6.7.1 Configuring Tip Handling
When using the default setup, configuring Tip Handling in the Transfer step is

not required,

because the Biomek FX locates and |oads clean tips automatically

every time a Transfer step is executed. It is recommended, however, that Tip
Handling configuration be supplied if cross contamination or conserving
consumablesis a concern.

To configure Tip Handling (Figure 6-19) for the Transfer step:

1. InUse Pod, select the pod performing the liquid transfer.

Note: InUse Pod, Pod1 isthe default for aone-pod Biomek FX system. In
atwo-pod Biomek FX system, the pod configured as the default pod is
displayed in Use Pod. If the other pod is desired, select the pod from the
drop-down list.
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2. Check Load to select the type of tips used in the transfer.

Note: Tips are selected from the drop-down list, or from the Current Deck
Display. If tips are selected viathe Current Deck Display, and the tips are
named, Load displays the name, not the tip type. If aname was not assigned
to thetips, thetip typeisdisplayed in Load.

Note: It isrecommended that tips not be named in the Instrument Setup
step, because this could restrict the step from locating available tips.

Note: If Load isunchecked, the Transfer step uses previously |oaded tips,
rather than loading new tips at the start of the Transfer step. Unchecking
Load deactivatesinitia tip loading for the Transfer step.

Note: If Load ischecked and the tips loaded to the pod have been used, an
error can occur. To increase the number of uses allowed for tips, increase the
Usages count in the Labware Properties configuration in the Instrument
Setup step.

3. Todiscard tips after the Transfer step is completed, select unload them.
OR

To leave tips on after the Transfer step is completed, select leave them
on.

Note: The Load and unload them/leave them on fields (steps 2 and 3
above) are useful when multiple Transfer steps are used within a method;
for example, inthefirst Transfer step, check Load and select leave them
on. Inthe second Transfer step, uncheck Load and select leave them
on. In thethird Transfer step, uncheck Load and select unload them.
Thisloads new tips for the first Transfer step, uses the same set of tips for
all three Transfer steps, and unloads the tips when the third Transfer stepis
completed. Thisis useful when trying to conserve consumables and reduce
cost.

4. Choose Wash tips in, if desired.

Note: A Wash Station ALP must be added to the deck and configured in the
Instrument Setup step before washing can occur. Clicking on a Wash
Station ALP while the Transfer step is being configured places a check in
Wash tips in, and populates Wash tips in with the solution configured for
the Wash Station ALP.
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If Wash tips in is not selected, proceed to steps 10-11 from here, and complete
those two steps only. If Wash tips in is selected, complete steps 5-9.

5. InWash tips in, select a solution for the wash cycleif the field does not
already contain a solution.

Note: The wash solution specified in the Transfer step must match the
solution selected in the Wash Station ALP configuration, or an error occurs.

6. Choose the number of cycles to aspirate and dispense during wash.

7. In %, provide the maximum volume of fluid contained in thetipsin previous
steps; for example, if the maximum volume of fluid transferred is 50 uL, and
the% is set for 110%, th€ransfer step washes the tips with 55 uL of
solution.

Note: If the % sign is deleted in tHé field, the field label changes td..
Any value entered is now interpreted as a specific volume, not a percentage.

8. Chooseto Wash tips between sources, if desired.
9. Chooseto Wash tips between destinations, if desired.

10. Select Change tips between sources, if desired.

Note: Change tips between sources has no effect for a 96-well
microplate; however, when the Source Labware is a 384-well microplate,
this option instructs the Biomek FX to change tips for each quadrant of the
384-well microplate.

11. Select Change tips between destinations, if desired.

Note: Change tips between destinations instructs the Biomek FX to
change tips after all dispense operations, except the last. Tips are removed
after the last dispense operation only if unload them is selected in Tip
Handling. If there is only one Destination Labware configured, Change
tips between destinations does not change tips.

The Tip Handling configuration can be collapsed to allow more room during
Source and Destination Labware configuration. When collapsed, the tip
handling configuration is displayed as a sentence summary (Figure 6-20). Use
the sentence summary to verify that tip handling has been configured
appropriately.

To collapse or expand the Tip Handling configuration, click the arrow to the left
of Tip Handling (Figure 6-19) or the textual display (Figure 6-20).

Beckman Coulter, Inc.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Using the Basic Step Palette  6-27

" Biomek® FX - C:\Program Files\Biomek FX\Methods\Basic Method Step Configurations [transfer step).bmt

File Edit Toolz Execution

Option:  Help

DS B R(RE % BE © oo o|x s

B Start

o8

nemmen | S Instrument  Arrow to collapse/

»

e | (@ Fish

Combine

o5

owe
Labware

Pause

Comment

~ @ Trenster | expand Tip Handling

Uze pod | for tranzfer Conflguratlon

4 % Load AP36_200uL tips. change between destinations, and unload them when finizhed 4—‘

Collapsed Tip Handling

Click here to add a source.

Click here to ad&ource
Labware. TheSource Labware
configuration opens.

Stop when finished with |Destinations Vl ‘ Lispense upta |1 j limes per draw, | Advanced...

Il

|Basic Method Step Conligurations [transfer step)* |Defau|tW'o||d |ETC: 0:00:01 |

Figure 6-20 Transfer step — adding Source Labware

6.7.2 Configuring Source Labware

A ‘source’is a group of wells that can be accessed at one time by the Biomek FX
pod; for example, a 96-channel pod accesses only 96 wells at a time. Therefore, if
a 96-well microplate is used 8surce Labware in theTransfer step, there is

only one source available within that microplate. With 384-well microplates,
however, each contain up to four sources. If a 384-well microplate is used as
Source Labware in theTransfer step, only one of the quadrants is accessible as

a source.

Note: The specific quadrant used as a source is specified when the 384-well
labware is configured &ource Labware in theTransfer step.
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The Source Labware configuration for the Transfer step includes choosing:
e Labware type
e Labware location
e Liquid type
¢ Pipetting Technique selection
¢ Pipetting height

e Quadrants used in a 384-well microplate, if applicable

Note: Only one piece oBource Labware is configured, because theansfer
step moves liquid from a single source to one or more destinations.

To configureSource Labware for theTransfer step:

1. SeleciClick here to add a source (Figure 6-20). Th&ource Labware
configuration appears (Figure 6-21) and (Figure 6-22).

§ Biomek® FX - C:\Program Files\Biomek FX\Methods\Basic Method Step Configurations [transfer step).bmt
File Edit Todls Egec] L

===

Source Labware title IHE

% B sa Source Labware selection| | Deck position selection |
nstrument % Instrurment SBJ[UP % Load APSE_200uL tips, chlange between destinations, and unload them when finished
Setup
@ Transfer Source: Aspl
\ 4
@ i Finish SBSFlat96R ound vl at [Aspl  w
Transfer
Gg Uzing liquid type IW’ater hd
Cmﬁne ¥ Autc-Select  Customize... | Save fis... |
\ Technique: |LDw-VDIume j
— -0.50 rarn frarn liquid @I E:Y @1—
Mo
LEEE Click here to add a destination.
o Transfer Step - Source
Labware configuration
e Current Deck Display
The Current Deck
Display is used for
labware selection, and |t
displays the status of the
deck upon completion of
the previous step.
Stop when finished with |Destinations vl ‘ Dispenze um ta I'I_j limes per draw. | Advanced
r
I
|Basic Method Step Configurations (transfer step)™ |Defaultwiorld [ETC: 0:00:01 |

Figure 6-21 Transfer step — Source Labware configuration
(labware type and deck position selection)
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2. Click onthe Source Labware in the Current Deck Display. Information
for that piece of labware is entered automatically into the Source Labware
configuration.

OR

Select aSource Labware from the drop-down list (Figure 6-21).

Note: Once Source Labware has been selected, any subsequent selections
become Destination Labware. If anincorrect piece of labware is selected,
right-click on the labware title and select Delete on the menu that
appears. If the Source Labware isincorrect, activate the Source Labware
configuration by clicking anywherein the source labware configuration area,
and select another piece of labware.

3. Verify the deck position of the labware.

Note: A bright blue outline appearsin the Current Deck Display around the
labware designated as the Source Labware.

Note: Tozoomin on Source or Destination Labware, double-click onthe
labware. To call up amenu for Zoom and a Specify Selection as Text
option, right-click on the labware.

Specify Selection as Text allows selection of quadrantsin 384-well
microplates as targets for aspirate and dispense operations. Specify
Selection as Text is not applicable for 96-well microplates or reservoirs.
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4.

In Using liquid type, select the type of liquid in the Source Labware
(Figure 6-22).

§ Biomek® FX - C:\Program Files\Biomek FX\Methods\Basic Method Step Configurations [transfer step).bmt
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Advanced
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fer step)” |Defaultworld [ETC 0:00:01 |

Figure 6-22 Transfer step — Source Labware configuration

(aspirate height, liquid type, and technigue selection and manipulation)

5.

Set the aspirate height by positioning the cursor over the graphic of a tip
inside a well (Figure 6-22). Click and drag the graphic up or down. The tip
moves with the cursor, and the height displayed below the graphic is
adjusted as the graphic is manipulated.

OR

Adjust the aspirate height by selecting the graphic of a tip inside a well, and
using thet and! keys. The textual representation of the height, which is
displayed below the graphic, adjusts in .1mm increments.

OR

Right-click on the graphic of a tip inside a well, and a menu appears (Figure
6-23). SelecCustom Height..., and theCustom Height prompt appears
(Figure 6-24). Insert theleight in millimeters (mm) and, ifrom, select a
reference point from the drop-down list.
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6. Click OK.

M Note: The cursor changes to a hand when positioned over the graphic. The
phrase (Overrides Technique) appears below the graphic when the tip
height is changed by manipulating the graphic (Figure 6-22), or when the
technique is changed with the Customize... option. For more information
on selecting and editing a technique for a method, refer to Section 6.7.4.2,
Customizing and Saving a Technique.

Usze Technigue Settings

Meazure from Liguid
Measure from Eottom
teazure fram Top

LCugtom Height...

Figure 6-23 Aspirate height adjustment menu

Height: M
from |Both:um j

] I Cancel |

Figure 6-24 Custom Height prompt

Note: For more information on creating, editing, and saving techniques for
use with other methods, refer to Chapter 11, Using the Pipetting Template
Editors.

6.7.3 Configuring Destination Labware

A ‘destination’ is a group of wells that can be accessed at one time by the Biomek
FX pod; for example, a 96-channel pod accesses 96 wells at a time. Therefore, if
a 96-well microplate is used Bestination Labware in theTransfer step, there

is only one destination available within that microplate. With 384-well
microplates, however, each contain up to four destinations. If a 384-well
microplate is used d3estination Labware, each quadrant of the 384-well
microplate can be used as a destination.

Note: The specific quadrant(s) used as a destination is specified when the
384-well labware is configured &estination Labware in theTransfer step.
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The Destination Labware configuration, which appears below the Source
Labware in the Transfer step configuration (Figure 6-26), includes choosing:

e Labware type

* Labware location

¢ Liguid amount to transfer

e Liquid type

e Pipetting Technique selection
e Pipetting height

¢ Quadrants used in a 384-well microplate, if applicable

Note: Multiple pieces oDestination Labware can be configured for the
Transfer step, because tHeansfer step moves liquid from a single source to
one or more destinations.

To configureDestination Labware for theTransfer step:

1. SeleciClick here to add a destination (Figure 6-25). Thé®estination
Labware configuration appears (Figure 6-26) and (Figure 6-27).

" Biomek® FX - C:\Program Files\Biomek FX\Methods\Basic Method Step Configurations [transfer step).bmt
File Edit Tools Execution Optiohs Help
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Figure 6-25 Transfer step — adding Destination Labware
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2.

Click on Destination Labware in the Current Deck Display. Information
for that piece of labware is entered automatically into the Destination
Labware configuration.

OR
Select Destination Labware from the drop-down list (Figure 6-26).

Note: Oncethefirst Destination Labware has been selected, the Source
Labware parameters are collapsed to display a sentence summary. To
reopen the Source labware parameters, click anywhere in the Source
Labware configuration area.

Note: Subsequent labware selections modify the active Source or
Destination Labware configuration. To configure additional Destination
Labware, select Click here to add a destination, or select outside a
labware configuration, and then select another piece of labware from the
Current Deck Display.

Note: If anincorrect piece of labware is selected, right-click on the labware
title and select Delete on the menu that appears.

§ Biomek® FX - C:\Program Files\Biomek FX\Methods\Basic Method Step Configurations [transfer step).bmt
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Figure 6-26 Transfer step — Destination Labware configuration
(labware type and deck position selection)

Biomek® FX User’s Manual

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



6-34 Using the Basic Step Palette

3. Verify the deck position of the labware.

Note: A bright yellow outline appears in the Current Deck Display around
the labware designated as the Destination Labware.

4. Enter the amount of liquid (uL) dispensed into the Destination Labware. If
using avariable defined in the Start step, enter an equal sign (=) followed by
the variable name; for example, =AspValue (Figure 6-27). Otherwise, just
enter the desired value.

§ Biomek® FX - C:\Program Files\Biomek FX\Methods\Basic Method Step Configurations [transfer step).bmt
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Figure 6-27 Transfer step — Destination Labware configuration
(dispense amount, liquid type, and dispense height selection)

5. Verify that the liquid type indicated is correct. The liquid type dispensed to
the Destination Labware should match the liquid type in tiS®urce
Labware configuration.

6. Set the dispense height by positioning the cursor over the graphic of a tip
inside a well (Figure 6-27). Click and drag the graphic up or down. The tip
moves with the cursor, and the height displayed below the graphic is
adjusted as the graphic is manipulated.

OR
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Position the cursor in the graphic of atip inside awell, and adjust the height
usingthe + and | keys.

OR

Right-click on the graphic of atip inside awell, and amenu appears (Figure

6-23). Select Custom Height..., and Custom Height appears (Figure 6-
24). Insert the Height in millimeters (mm) and, in from, select areference
point from the drop-down list.

M Note: The cursor changes to a hand when positioned over the graphic. The
phrase (Overrides Technique) appears below the graphic when the tip
height is changed by manipulating the graphic (Figure 6-22), or when the
technique is changed with the Customize... option. For more information
on selecting and editing a technique for this method, refer to Section 6.7.4.2,
Customizing and Saving a Technique.

Note: For more information on creating, editing, and saving techniques for
use with other methods, refer to Chapter 11, Using the Pipetting Template
Editor.

7. Repeat steps 1-6 for additional pieces of Destination Labware.

6.7.4 Selecting a Pipetting Technique

Biomek FX pipetting operations, such as aspirate, dispense, and mix, are
controlled by techniques. A technique stores a set of values, such as aspirate and
dispense height, pod speed, and tip touch, used in pipetting operation. Biomek
FX also stores a set of properties, such aslabware type and liquid type, related to
each technique. Based upon these values and properties, the appropriate pipetting
techniqueis selected automatically for the pipetting operation.

Pipetting options used in the selected technique are represented visually under
the Auto-Select field in the Transfer step configuration (Figure 6-28). These
pipetting options may include:

o e

.E:b:;.l °

Prewet — aspirates and dispenses a specified volume of liquid before
pipetting to prewet the tips.

Tip Touch — allows tips to touch a designated location briefly in a well
after aspirating or dispensing.

Note: Movement of a tip touch first centers the tip in the well, performs
the pipetting operation, moves to the side of the well, performs a
specified delay, and returns to the center of the well for dispensing.

Mix — mixes the liquid before aspirating or after dispensing.

Follow Liquid — is accomplished with calculations that determine the
difference in height of a liquid level after an aspirate or dispense
operation is completed. The Z and D axis are coordinated according to
that liquid level.

Trailing Air Gap — draws air into tips after aspirating liquid, and blows
out that air before dispensing.

Blowout — draws air into tips before aspirating liquid, and blows out
that air after dispensing to ensure all liquid has been dispensed.
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6.7.4.1 Auto-Selection of a Pipetting Technique

Auto-Select option is the default setting in the Transfer step configuration
(Figure 6-28). Disabling AutoSelect provides access to alist of predefined
techniques, as well as allowing access to the Technique Editor so changes can
be made to existing techniques.

Note: For moreinformation on creating, editing, and saving techniques, refer to
Section 6.7.4.2, Customizing and Saving a Technique and Chapter 10, Using the
Technique and Liquid Type Editors.
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Figure 6-28 Transfer step — an auto-selected technique and common pipetting options
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6.7.4.2 Customizing and Saving a Technique

Disabling the Auto-Select option (Figure 6-29) alows accessto alist of
techniques that most closely match the pipetting properties for the method, and
the Technique Editor.

Note: For moreinformation on creating, editing, and saving techniques, refer to
Chapter 10, Using the Technique and Liquid Type Editors.

" Biomek® FX - C:\Program Files\Biomek FX\Methods\Basic Method Step Configurations [transfer step).bmt
File Edit Tools Execution Options Help

DeeB RRE & BB~ n o]

ﬁ u Start Usze pod IPnd'I vl for transfer.
N ‘% Instrumernt Se‘rup % Load AP96_200ul tipz, change between destinations, and unload them when finished.
Setup
@ @ Transfer Source: Aspl
‘ Finish Craw Water from Aspl using
Transter the [Custom] technigue.
<
Combine .
n To save atechnique for use
et 4,00 mm with other methods
Move
e Destination To customize a technique using
& the Technique Editor =] o =
Pause
=Azpial L of Jwat -
| spvalue uo&aer - J
@ f ™ Auto-Select |f] "
Transfer step - technlque N
Comment Technique: |[Custom] |

selection configuration e = ¢
i liquid £

Click here to add a destination.

Stop when finished with IDestinations - | Dispense upta |1 j times per diavs. | Advanced... |

| |

|Basic Method Step Configurations (transfer step)* |Defau|tw'or|d |ETC: 0:00:01 |

Figure 6-29 Transfer step — customizing and saving a technique
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To select a Technique other than the technique selected automatically by
Biomek FX:

1
2.
3.

Uncheck Auto-Select. The Technique: field is activated.
Select aTechnique: from the list of predefined techniques.

Click Customize to modify the technique. The Technique Editor appears
(Figure 6-30). Refer to Chapter 10, Using the Technique and Liquid Type
Editors for more information about the Technique Editor.

Technique Editor - [Custom]

Pipetting Template: =N SEIT e =

General Aspirate IQaIihratinnI Liguid T_l,lpel

Mowe within the well at 100 % speed.

Azpirate at I'I mim from the IEnttnm "I

¥ Follows Liquid
[+ Tip Touch
[¥ Prewst

[+ Mix Before Azpirate
Miz {10 bl |1 time.

Azpirate at ID o fram the IBottum "l at I'IEID % speed.
Dizpenze at ID mm fram the IBnttnm vl at (100 % speed.

v Trailing &ir Gap

ak I Cancel

Figure 6-30 Technique Editor - aspirate pipetting options

Note: The Dispense tab is virtually the same as the Aspirate tab, with the
exception of the Trailing Air Gap pipetting option. When dispense
operations are being configured, only the Dispense tab is displayed, while
the Aspirate tab is displayed only when configuring aspirate operations.

Make desired changesin the Technique Editor.
Click OK to save the edited technique and return to the Transfer step.

Click Save As... to save an edited technique for use in this method and
others.

Note: If Save As... isnot selected, the technique is saved with the current
method, but it is not accessible to other methods or other steps within the
current method.
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6.7.4.3 Additional Transfer Options

The repeat pipetting configuration specifies the number of dispenses performed
after each aspirate, a stop condition for transfer operations (Figure 6-31), and the
maximum tolerance in timing between transfer operations (Figure 6-32).

" Biomek® FX - C:\Program Files\Biomek FX\Methods\Basic Method Step Configurations (transfer step).bmt = 3 I

Fie Edit Toolz Egecution Options Help

DedE BRE 2B 2> 0]k s

‘% u Start Use pod IF'Dd‘I VI for transfer.
e .

[ —— ‘ﬁ Instrument Se‘tup Load AP36_200uL tips, change betwesen sources, and unload them when finished,

Setup ; : -
@ @gTransfer;’-\sm to Dest! and Dest2 | Source: Aspl L=l

i Finish L Draw Water from Aspl using

T the Low-Yolume technigue.

Combine
1.00 mm from liquid
= [Dverides Techrﬁ{lque] e
hiave

Labware

Destination: Destl Advanced Option
h The Advanced option provides access
to aJust-In-Time (JIT) configuration
option for theTransfer stepJIT
specifies the maximum tolerance in
timing between transfer operations.

Stop Condition
The stop option controls when the liqu
transfer operation stops: after all
destination labware has been used, o
after all source labware has been useB. o
estination: Dest2

v hd|
Stop when finished with IDastinatiDns 'l" Dizpense up to IT j times per draw. Advanced... | |

o =TT

Repeat pipetting configuration
The repeat pipetting option controls
how many dispense operations are
I allowed per aspirate operation.

|Bas|c fethod Step Configurations (transfer step) |Defaultw’nr\d |ETE' 0:00:01 |

Figure 6-31 Transfer step — configuring additional transfer options

To configure repeat pipetting for tAeansfer step:

1. InStop when finished with, choose to determine when the liquid transfer
operation stops: aftéestinations or afterSource.

Note: Stop when finished with is used when aspirating and dispensing

from 384-well microplates. Because 384-well microplates are divided into
guadrants, there are effectively up to four sources or destinations within that
microplate. Difficulties may arise when aspirating and dispensing from these
microplates to 96-well microplates, or if an insufficient number of
destination labware has been configured.

For example, when a method has all quadrants of a 384-well microplate
configured as sources, and two pieces of labware are configured as
destinations. IBtop when finished with is set taDestinations, the first

two quadrants of the 384-well source microplate are aspirated, then
dispensed to the two destinations, and the transfer stops. It stops without
aspirating from the remaining two quadrants of the 384-well source

Biomek® FX User’s Manual

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



6-40 Using the Basic Step Palette

microplate, because the two destinations have been used. If Stop when
finished with is set to Sources, however, al quadrants of the 384-well
source microplate are aspirated and dispensed to the two destinations with
four aspirate and dispense operations. This resultsin the fluid from the
upper-left and lower-left quadrants mixing in one destination labware, and
the fluid from the upper-right and lower-right quadrants mixing in the other
destination labware.

The default setting for Stop when finished with is Destinations to avoid
Cross contamination.

2. InDispense up to, select the number of times the Biomek FX is allowed
to dispense per draw (aspirate). For example, if dispensing 75uL to each of 6
microplates, three aspirate operations of 150uL can each be dispense into 2
destinations. In this casBjspense up to is set to no fewer than 2.

Note: The default setting iDispense up to is one, which does not allow a
repeat pipetting operation. Settings of two or more allow repeat pipetting.

3. ClickAdvanced to change the default setting of applyinguat-In-Time
(JIT) block to aspirate and dispense operations.Athenced Options
prompt appears (Figure 6-32).

Advanced Options

[+ Tie Aspirate to Dizpense with a JIT Block:

Slack: |5

ak. I Cancel |

Figure 6-32 Advanced button — JIT Block

4. UncheckTie Aspirate to Dispense with a JIT Block to deactivate the
JIT block.

Note: The default setting fohdvanced is with aJIT block on, and &lack
[time] of 5 seconds between aspirate and dispense operationBTTHeck
holds the aspirate operation until the appropriate time for the dispense
operationJIT specifies the maximum tolerance in timing between transfer
operations.

OR
In Slack, enter a nevlack [time] value.

5. Click OK to save any changes.
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6.8 Combine Step

The Combine step transfers liquid from one or more sources to asingle
destination. The single Combine step completes a series of four liquid-handling
functions, eliminating the need to insert multiple steps to complete the liquid
transfer. The four functions performed by the Combine step are:

e Load tips
e Aspirate
« Dispense

e Unload tips

The Combine step performs the four liquid-handling functions through the
ﬁg Combine step configuration (Figure 6-33), which includes:
Combine * Pod Selection

e Tip handling
* Source labware
» Destination labware
e Stop condition
Insert aCombine step into the Method View (Figure 6-33).

Note: TheCombine step applies to microplate transfers, not individual well
transfers.
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The

1 transfer must be specified. If only one

Pod

default Pod1 isdisplayed. If running
atwo-pod system, use the drop-down
list to make a selection.

Pod Configuration
pod performing the liquid

Tip H

andling Configuration (Expanded)

Tip Handling parameters specify tip type, whether

transfer,

RSN PIETIIEEE tips remain on the pod at the end of the liquid

2]

when to change tips, and tip wash options.

is attached to the instrument, the

<

Combine

)

s

howe
Labware

Pause

Comment

Stop Condition
The stop condition controls when the
liquid transfer operation stops — after
all destination labware has been used
after all source labware has been use

Use pad IF‘ocﬂ

j for tramsfer. |

A

4 TipHandliing

¥ Change tips between sources.

I~ Change tips between destinations.

W Load |AP85_2DDuL j tips and Iunlnad them j when the transfer is done.

I Washtips in |/ ater | jlcycle o IHUZ b3

Source: Aspl<4——

Source Labware Configuration
The Source labware configuration
provides information on the type of
labware being accessed, itslocation, the
amount and type of fluid being
aspirated, and a pipetting technique

controlling the aspirate action.

Click here to add a source.

Destination: Displ <€

Destination Labware Configuration
TheDestination labware configuration
provides information on the type of
labware being accessed, its location, t
fluid being dispensed, and a pipetting
technique controlling the dispense acti

Stop when finished with |Sources v|

‘l Advanced. .. I|

Just-In-Ti

e

Il

TheAdvanced button provides access td

for the Transfer step.JIT specifies the
maximum time lapse between operations-

L3
Advanced Option
a
me (JIT) configuration option

|Basic Method Step Configuration (Combine) = Defaulfworld [ETC: 0:00:01 |

Figure 6-33 Combine step and configuration

6.8.1 Configuring Tip Handling

When using the default setup, configuring Tip Handling in the Combine step is
not required, because the Biomek FX locates and loads clean tips automatically
every time a Combine step is executed. It is recommended, however, that Tip
Handling configuration be supplied if cross contamination or conserving
consumablesis a concern.

To configure Tip Handling (Figure 6-33) for the Combine step:

1

In Use Pod, select the pod performing the liquid transfer.

Note: InUse Pod, Pod1 isthe default for aone-pod Biomek FX system. In
atwo-pod Biomek FX system, the pod configured as the default pod is
displayed in Use Pod. If the other pod is desired, select the pod from the
drop-down list.
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2. Check Load to select the type of tips used in the transfer.

Note: Tips are selected from the drop-down list, or from the Current Deck
Display. If tips are selected viathe Current Deck Display, and the tips are
named, Load displays the name, not the tip type. If aname was not assigned
to thetips, thetip typeisdisplayed in Load.

Note: It isrecommended that tips not be named in the Instrument Setup
step, because this could restrict locating available tips.

Note: If Load isunchecked, the Combine step uses previously |oaded tips,
rather than loading new tips at the start of the Combine step. Unchecking
Load deactivatesinitia tip loading for the Combine step.

Note: If Load ischecked, the tips loaded to the pod have been used, and an
error can occur. To increase the number of uses allowed for tips, increase the
Usages count in the Labware Properties configuration in the Instrument
Setup step.

3. Todiscard tips after the Combine step is completed, select unload them.
OR

To leave tips on after the Combine step is completed, select leave them
on.

Tip: To conserve tips when using the Combine step within aLoop step,
uncheck Load and select leave them on (steps 2 and 3 above). Add aNew
Tips step to the method prior to the Loop step, and an Unload Tips step
after the Loop. On thefirst pass of theloop, the Combine step does not need
to load tips, because they were loaded prior to the loop. The Combine step
isinstructed to leave them on, because an error occurs on the second pass
of the loop if there are no tips loaded.

4. Choose Wash tips in, if desired.

Note: A Wash Station ALP must be added to the deck and configured in the
Instrument Setup step before washing can occur. Clicking on a Wash
Station ALP while the Combine step is being configured places acheck in
Wash tips in, and populates Wash tips in with the solution configured for
the Wash Station ALP.

If Wash tips in is not selected, proceed to steps 10-11 from here, and complete
those two steps only. If Wash tips in is selected, complete steps 5-9.

5. InWash tips in, select a solution for the wash cycleif the field does not
already contain a solution.

Note: The wash solution specified in the Combine step must match the
solution selected in the Wash Station ALP configuration, or an error occurs.

6. Choose the number of cycles to aspirate and dispense during wash.
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7. In %, provide the maximum volume of fluid contained in thetipsin previous
steps; for example, if the maximum volume of fluid transferred is 50 uL, and
the% is set for 110%, th€ombine step washes the tips with 55 uL of
solution.

Note: If the % sign is deleted in tHé field, the field label changes ta..
Any value entered is now interpreted as a specific volume, not a percentage.

8. Chooseto Wash tips between sources, if desired.
9. Chooseto Wash tips between destinations, if desired.

10. Select Change tips between sources, if desired.

Note: Change tips between sources has no effect when one 96-well
microplate is configured as Source Labware; however, when multiple 96-
well microplates are configured as Source Labware, Change tips
between sources instructs the Biomek FX to change tips for each piece of
Source Labware, except the last.

When the Source Labware is a 384-well microplate(s), Change tips
between sources instructs the Biomek FX to change tips for each quadrant
accessed in the 384-well microplate(s).

11. Select Change tips between destinations, if desired.

Note: Change tips between destinations instructs the Biomek FX to
change tips after all dispense operations, except the last. Tips are removed
after the last dispense operation only if unload them is selected in Tip
Handling.

The Tip Handling configuration can be collapsed to allow more room during
Source and Destination Labware configuration. When collapsed, the tip
handling configuration is displayed as a sentence summary (Figure 6-34). Use
the sentence summary to verify that tip handling has been configured
appropriately.

To collapse or expand the Tip Handling configuration, click the arrow to the left
of Tip Handling (Figure 6-33) or the sentence summary display

(Figure 6-34).
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" Biomek® FX - C:\Program Files\Biomek FX\Methods\Basic Method Step Configuration [Combine) .bmt

File Edit Tools Egecution Options Help " dl
D@l BRE 2@ ~@||»u 0| _ Tip Handling
E - Configuration (Collapsed)
Start Use pod |kl | far transfer.
2 Arrow to collapse/

. . —» © Load AP3E_200uL tips, change between sources, and unload them when finished. 4—1
et 4§ Instrumen) expand Tip Handling
@ i‘% Combine SSpT and AsEz T OTsET

Click here to add a source.

rme | [§ Finish

<

Combing

LY Click this button to ad&ource
e Labware. TheSource Labware
“’Em configuration opens.

Stop when finizhed with ISnurces vl | Advanced

I

|Basic Method Step Canfiguration (Combing) | Defaultword [ETC: 0:00:01 |

Figure 6-34 Combine step — adding Source Labware

6.8.2 Configuring Source Labware

The Source Labware configuration, which appears beldip Handling in the
Combine step configuration (Figure 6-35), includes choosing:

¢ Labware type

* Labware location

e Liquid amount to transfer

e Liquid type

« Pipetting Technique selection
» Pipetting height

e Quadrants used in a 384-well microplate, if applicable

Note: Multiple pieces ofSource Labware are configured for th€ombine

step, because tl@ombine step moves liquid from a multiple sources to a single
destination.
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To configure Source Labware for the Combine step:

1. Sdect Click here to add a source (Figure 6-34). The Source Labware
configuration appears (Figure 6-35) and (Figure 6-36).

¢ Biomek® FX - C:\Program Files\Biomek FX\Methods\Basic Method Step Configuration [Combine) .bmt

File Fdit Tonlz Fuecution (ntions  Heln

| Source Labwaretitle |o &||» i |« o]

B s |Source Labware selection| | Deck position selection

Inﬁm ﬁ Instrument Se‘rup % Load AP36_200uL tips, c}‘|ange between destinations, and unload them when finished.

Setuy

@p Gg Corfbitre Source: Aspl r v
- ‘ Firish | [5BSDeepdbRound v at [ospl =]
G@ Using liquid type lm
m;?ne ¥ AuloSelect  Customize | Save fs
‘ Technique: ILUW-VUIHeservuir =
i -3.00 ram from liquid @I E:Y @
Labwre

is Click here to add a destination.

Combine Step - Source

Labware configuration Click this button to ad@estination

= Labware and open th®estination
comnert Labware configuration.

Current Deck Display
The Current Deck
Display is used for
labware selection, and
displays theSource
Labware with a blue
outline.

Stop when finished with ISources VI | Advanced... |

A

I

|Basic Method Step Canfiguration (Combine) | Defaultaord [ETC: 0:00:01 |

Figure 6-35 Combine step — Configuring Source Labware
(labware type and deck position selection)
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2. Click onthedesired piece of Source Labware in the Current Deck
Display. Information for that piece of labware is entered automatically into
the Source Labware configuration.

OR

Select Source Labware from the drop-down list.

Note: The second piece of labware selected becomes the Destination
Labware. Subsequent |abware selections modify the active Source or
Destination Labware configuration. To configure additional Source
Labware, select Click here to add a source, and then select another
piece of labware from the Current Deck Display.

Note: If anincorrect piece of labware is selected, right-click on the
labware title and select Delete on the menu that appears.

3. Verify the deck position of the labware.

Note: A bright blue outline appearsin the Current Deck display around the
labware designated as the Source Labware.

4. Enter the amount of liquid (uL) aspirated from the Source Labware. If
using avariable defined in the Start step, enter an equal sign (=) followed by
the variable name; for example, =AspValue (Figure 6-36). Otherwise,
simply enter the desired value.
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" Biomek® FX - C:\Program Files\Biomek FX\Methods\Basic Method Step Configuration [Combine] _bmt
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Current Deck display.
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1 | |

.

|Basic Method Step Configuration [Combine]  [Defaultword [ETC: 0:00:01 |

Figure 6-36 Combine step — Source Labware configuration
(aspirate amount, liquid type, and aspirate height selection)

5. \Verify that the liquid type indicated is correct. The liquid type aspirated from
the Source Labware should match the liquid type configured in the
Labware Properties for that piece of labware.

6. Set the aspirate height by positioning the cursor over the graphic of a tip
inside a well (Figure 6-36). Click and drag the graphic up or down. The tip
moves with the cursor, and the height displayed below the graphic is
adjusted as the graphic is manipulated.

OR

Position the cursor in the graphic of a tip inside a well, and adjust the height
using ther and! keys.

OR

Right-click on the graphic of a tip inside a well, and a short-cut menu
appears (Figure 6-37). Sel€tistom Height..., and theCustom Height
prompt appears (Figure 6-38). Insert the height in millimeters (mm) and, in
from, select a reference point from the drop-down list.
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{m Note: The cursor changes to a hand when positioned over the graphic. The
phrase (Overrides Technique) appears below the graphic when the tip
height is changed by manipulating the graphic (Figure 6-36), or when the
technique is changed with the Customize... option. For more information
on selecting and editing a technique for this method, refer to Section 11.3.2,
Modifying Existing Pipetting Templates.

Uze Technique Sethings

Meazure from Liquid
® teazure from Bottom
Measure fram Top

LCuztom Height. .

Figure 6-37 Aspirate height adjustment short-cut menu

Height: M

from |Both:um j

] I Cancel |

Figure 6-38 Custom Height prompt

Note: For more information on creating, editing, and saving techniques for
use with other methods, refer to Chapter 11, Using the Pipetting Template
Editor.

7. Repeat steps 1-6 for each Source Labware desired.

Note: A Destination Labware must be sel ected before additional Source
Labware can be configured.
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6.8.3 Configuring Destination Labware

The Destination Labware configuration for the Combine step includes
choosing:

* Labware type

* Labware location

e Liquid type

* Pipetting Technique selection
» Pipetting height

e Quadrants used in a 384-well microplate, if applicable

Note: Only one piece obestination Labware is configured, because the
Combine step moves liquid from one or more sources to one destination.

To configureDestination Labware for the Combine step:

1.

SelecClick here to add a destination (Figure 6-36). Th®estination
Labware configuration appears (Figure 6-39) and (Figure 6-40).

Click on theDestination Labware in theCurrent Deck Display. The
information entered in thieabware Properties configuration for that piece
of labware is entered automatically into thestination Labware
configuration.

OR

Select éDestination Labware from the drop-down list.

Note: Once theDestination Labware has been selected, t8eurce

Labware parameters are collapsed to a sentence summary display, and the
Click here to add source labware button reappears. To reopen labware
parameters, click anywhere in the configuration areas.

Note: The second piece of labware selected becomeBdhktnation
Labware. Subsequent labware selections modify the a8iwerce or
Destination Labware configuration.

Note: If an incorrect piece of labware is selected, right-click orighesare
title and selecbelete on the menu that appears.
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" Biomek® FX - C:\Program Files\Biomek FX\Methods\Basic Method Step Configuration [Combine] .bmt
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Figure 6-39 Combine step — Destination Labware configuration
(labware type and deck position selection)

3. \Verify the deck position of the labware.

Note: A bright yellow outline appears in the Current Deck display around
the labware designated as hestination Labware.

Note: To zoom in orSource or Destination labware, double-click on it.
To call up a menu witdoom and aSpecify Selection as Text option,
right-click on the labware.

Specify Selection as Text allows selection of quadrants in 384-well
microplates as targets for aspirate and dispense acHipasify Selection
as Text is not applicable for 96-well microplates or reservoirs.
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4. InUsing liquid type, select the type of liquid in the Destination Labware
(Figure 6-40).

Note: The default in Using liquid type, istheliquid in the first piece of
Source Labware configured.

" Biomek® FX - C:\Program Files\Biomek FX\Methods\Basic Method Step Configuration [Combine) .bmt
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|Basic Method Step Configuration (Combine] | Defaultworld [ETC: 0:00:01 |

Figure 6-40 Combine step — Destination Labware configuration
(dispense height and liquid type)

5. Set the dispense height by positioning the cursor over the graphic of a tip
inside a well (Figure 6-40). Click and drag the graphic up or down. The tip
moves with the cursor, and the height displayed below the graphic is
adjusted as the graphic is manipulated.

OR
Adjust the height of the graphic of a tip inside a well withittend! keys.
OR

Right-click on the graphic of a tip inside a well, and a short-cut menu
appears (Figure 6-41). Selétistom Height..., and theCustom Height
prompt appears (Figure 6-42). Insert the height in millimeters (mm) and, in
from, select a reference point from the drop-down list. Gliék
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{m Note: The cursor changes to a hand when positioned over the graphic. The
phrase (Overrides Technique) appears below the graphic when the tip
height is changed by manipulating the graphic (Figure 6-40), or when the
technique is changed with the Customize... option. For more information
on selecting and editing a technique for a method, refer to Section 11.3.2,
Modifying Existing Pipetting Templates.

Uze Technigue Settings

teasure fram Liquid
Meazure from Bottom
teasure from Top

LCuztom Height._.

Figure 6-41 Dispense height adjustment menu

Height: mm
fram IBDttUm j
] I Cancel |

Figure 6-42 Custom Height prompt

Note: For more information on creating, editing, and saving techniques for
use with other methods, refer to Chapter 11, Using the Pipetting Template
Editor.

6.8.4 Selecting a Pipetting Technique

Use the same procedures for selecting and configuring pipetting techniques for
the Combine step as used in the Transfer step (refer to Section 6.7.4, Selecting a
Pipetting Technique).

6.8.5 Additional Combine Options

Additional Combine options include a stop condition for transfer operations, and
the maximum tolerance in timing between transfer operations (Figure 6-43).

1. In Stop when finished with, choose when the liquid transfer operation
stops — afteDestinations or afterSource.

2. Click Advanced to change the default setting of applyinguat In Time
(JIT) block to aspirate and dispense operations.Athenced Options
prompt appears (Figure 6-43).

Advanced Options

¥ Tie Azpirate to Dizpense with a JIT Block:

Slack: |5

ak. I Cancel |

Figure 6-43 Advanced button — JIT Block
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3. Uncheck Tie Aspirate to Dispense with a JIT Block to deactivate the
JIT block.

Note: The default setting for Advanced iswith aJIT block on, and a Slack
[time] of 5 seconds between aspirate and dispense operations. The JIT block
holds the aspirate operation until the appropriate time for the dispense
operation. JIT specifies the maximum tolerance in timing between transfer
operations.

OR
In Slack, enter anew Slack [time] value.
4. Click OK.
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6.9 Move Labware Step

The Move Labware step automatically moves labware from one position on the
Biomek FX deck to another position. Move Labware can also remove labware
from the deck by placing it in the Disposal ALP or to an external hardware

device without halting the Biomek FX or the method, and without causing alight
curtain violation.

6.9.1 Inserting a Move Labware Step
\ Insert aMove Labware step into the Method View (Figure 6-44).

hborue
Labware

" Biomek® FX - C:\Program Files\Biomek FX\Methods\Move labware method.bmt

File Edit Toolz Execution Option: Help

DB BRE IR |» 0 o) <o

% E Start |Jzing pod IF'Dd'I "l
e % Instrurment Setup Move labware from [F4 R EE |

Satup
\ Move Labware from P4 to P12

@ Pt [~ Leave bottom labware at source position,
T C:!b Maove Labware from Poto P13 4 : :

\ Move Labware Step Configuration
ﬁg e Move Labware from P12 1o P4 The Leave bottom labware at source position
. ) Move Labware from P13 1o P option leaves the piece of labware at the bottom of
'Y i o astack in the originating position. If this option is
> “ Finish not checked, the entire stack of labware is moved.
Ik
tabuiars Current Deck Display

H The origination position is
P outlined in blue. The destination
location is outlined in yellow.

Comment

|

|h-10ve labware method |Defaultwiorld |ETC: 0:00:00

Figure 6-44 Move Labware step and configuration
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6.9.2 Move Labware Step Configuration

To configure a Move Labware step, complete the following steps:

In Using Pod, select the pod moving the labware.

Note: InUsing Pod, Pod1 isthe default for aone-pod Biomek FX system.
In atwo-pod Biomek FX system, the pod configured as the default pod is
displayed in Using Pod. If the other pod is desired, select the pod from the
drop-down list.

In Move labware from, select the original deck position for the labware
from the Current Deck display. Thisinstructs the Biomek FX to Move
labware from a specific deck position in preparation for leaving it at afinal
destination.

In to, select the final deck position for the labware from the Current Deck
display. Thisinstructs the Biomek FX to move the labwareto afinal deck
position.

Check Leave bottom labware at source position, if the Move
Labware step is accessing a stack of labware, and the bottom piece of
labware in the stack should be left inits original deck position. If this option
is not checked, the entire stack of labware is moved.

Note: If Leave bottom labware at source position is checked and the
source deck position contains only one piece of labware, an error appears
(Figure 6-45).

e Error durinig walidation: Cannot leawe bottam labware when there iz only one labware at position Ph,

Figure 6-45 Move labware — Leave bottom labware at source position error
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6.10 Pause Step

The Pause step halts the instrument during a method for either a specified
amount of time, or for an indefinite period of time. Depending on the purpose of
the pause, the step can be configured in one of two ways:

e Toincubate a piece of labware in a specific position for a specific
amount of time, configure the desired time in seconds to hold that
position idle and unavailable for interaction with the instrument
(Figure 6-46).

« To manipulate the deck by hand during a method, configure the step to
pause the instrument for an indefinite period of time (Figure 6-47).
When thePause step halts the instrument, the amber indicator lights on
the front of the unit are activated, and a prompt appears. The prompt
displays the text inserted in tRawuse step configuration and requires
acknowledgement before the method continues.

Important: When thePause step occurs during a method run, the Biomek FX

pod remains in the position of the last action completed before the pause. It is
possible to move the pod to a desired position, out of the way of any labware

manipulation, using the Move Pod step (refer to Section Nate Pod Sep).

6.10.1 Pausing a Method
There are two ways to pause a method:
e SelectingPause on the toolbar

e Inserting aPause step in a method

T To Pause a method without editing the method, clitkuse on the toolbar.

Insert aPause step into the Method View (Figure 46).

Pauze
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| Pause button on the toolbar |

To incubate a piece of labware in a specific position
for a specific amount of time, configure the desired
¥ Biomek® FX - C:\Program Files\Biomek FX\Methods\Basic Method Step Conl ti me in seconds to h0|d that position |dle and

Pause a deck position

Setup Pauzed

@ u éPause P15 for 0 5

Transfer i Fl n lSh

Y Method View
a=b When pausing a specific
wove deck position, thePause
h step indicates the deck
position affected and the
Fause length of the pause.

- unavailable for interaction with the instrument

D@ BRRE 2@ o e | rlu]o] s : :
‘% Start % Pauze |P15 ﬂ far ISD 3 +

N ‘% Instrument SeTup  Pause the whols systern and display this message:

Current Deck
Display
The Current Deck
display outlines
the affected deck
position in blue.

A

|

|Basic Method Step Configuration [Trans. Move. Pause) = |Default\-\-"0rld |ETC: 0:00:01 |

Figure 6-46 The pause button on the toolbar, and pausing a specific deck position

6.10.2 Configuring a Pause for a Specific Deck

Position

To configure a Pause for a specific deck position:

1. Choose Pause inthe Pause step configuration (Figure 6-46).
2. Select the deck position in the Current Deck Display or from the drop-down

list.

3. Choosethelength of the pause, in seconds.

Note: The method continues with operations not affected by the Pause,
when possible. If the next step is dependent upon the deck position paused,
the method waits until the Pause has been completed.
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6.10.3 Pausing the Whole System and
Displaying a Message

To configure a Pause for the entire Biomek FX system, and to display a
message:

1. Sdlect Pause the whole system and display this message: inthe
Pause step configuration (Figure 6-47).

1 Biomek® FX - C:\Program Files\Biomek FX\Methods\Basic Method Step Configuration [Trans, Move, Pause] .bmt

File Edt Tool: Egecution Options Help

Des BB R swdlos|» u o]k s

% E Start " Pause I j for IU S
- ‘% Instrurment Se‘[up " Pause the whole systern and display this message:

setup 4.dd labware to deck positions P16-18. Remove the reservoir from P15,
@ h Fause

H Finish

_.
g
g
&
z

K] t
femtine Method View

~2 | When pausing the entire system,

M= | the Pause step indicates that a Pause the Biomek FX instrument

E pause has been requested by the To manipulate the deck by hand during a

| ‘'User’. A prompt appears whef method, configure the step to pause the

the method reaches tRause whole system for an indefinite period of time.

step, asking for verification thgt
“™™"| that the method can continue.

[=

Il

|Basic Method Step Configuration [Trans. Move. Pause] * ‘Default\:\u"orld |ETEI: 00001 ‘

Figure 6-47 Pause step that provides instruction

2. Enter the message to display when the Pause isinitiated.

Note: When Pause the whole system and display this message: is
selected, a prompt (Figure 6-48) appears on the Biomek FX computer
monitor. When the action requested is completed, click OK to continue the
method, or select Abort to halt the method without completing it.

Add labware bo deck poziionz P16-18. Bemove the rezervoir fiom P15

E Abort |

31400 743554 PM

Figure 6-48 Pause message prompt
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6.11 Comment Step

Comment

The Comment step documents a method and/or adds instructions in the Method

View. Text inserted into the Comment step configuration may indicate the

purpose of a segment of a method, prompt for an action, or convey any other

desired information in the Method View.

Note: Comments are printed when amethod is printed. Choose File>Print to

print a method.

Insert aComment step into the Method View (Figure 6-49).

To configure Comment, enter the text in Comment. Click the next step, and the

Comment step in the Method View displays the text (Figure 6-49).

" Biomek® FX - C:\Program Files\Biomek FX\Methods\Basic Method Step Configuration [Trans, Move, Pause) _bmt

Fle Edit Toolz Esecution Options Help

DesE RRS smd[oo|r 0|

*

B st

Instrument % Instrurent Setup

Setup

&

Transfer

<

Combine

)

e

hove
Labware

Pause

Commenit

“ Finish

This is a test of the comment field <

Commert:

IThis iz a test of the comment figld]

Method View
Thetext entered in the
Comment step
configuration appears
in the Method View.

T

Comment step configuration
Any text can be inserted into the
Comment step configuration. The
text inserted can be adirective, an
identifier, areminder, or descriptive.

Configured Comment step |

I

|Basic Method Step Configuration [Trans. Move. Pause] = |DefauItW'0rId |ETEI: 00001 |

Figure 6-49 Comment step after text isinserted
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/ Using the Intermediate Step

Palette

7.1 Overview

Steps on the Intermediate Step Palette provide individual control over liquid-
handling functions outside the Transfer and Combine steps, including tip
handling operations, flow of control, tip and tip box relocation options, and pod
movement.

The steps available in the Intermediate Step Palette are:

o

L)
:

<

Dispanse

&

=1k

Mew Tip=

T

Unload Tips

Aspirate — aspirates a specified amount of liquid from a single source
in preparation for th®ispense step.

Dispense — dispenses a specified amount of liquid into destination
labware, following théspirate step.

Mix — mixes the contents of a piece of labware using repeated aspirate
and dispense.

Wash — washes tips by aspirating and dispensing repeatedly at a Tip
Wash ALP.

New Tips— loads new tips to the head.

Unload Tips — unloads tips from the head.
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D

Loop

>

Cleanup

n

e Pod

Q

Group

Loop — executes one or more steps a configured number of times.

Cleanup — places tips and tip boxes at specified locations.

Move Pod — moves the pod to a specified deck location.

Group Step — groups a series of steps in a nested fashion under
a logical name that appears in the Method View.

When one of the above steps is added to a method, the configuration associated
with that step appears on the right side of the Biomek FX main editor, in Step
Configuration (Figure 7-1).

Note: Steps not configured appropriately in Step Configuration generate errors
when the method is validated or run.

" Biomek® FX - Method2 |_ (O] x|
File Edit Tools Esxecution Dptions Help
D E R BE 2R |» 1 o x]s]
B Start Click in the list below to add variables.
@ Place a check mark to prompt for a value at rn time.
Aepirate i Finish Name [ value Il

S

Dizpense

Method View
The method is
built step by step
in theMethod
View.

ERI=E

New Tips

L]

Unload Tips

g /7
s

Step Configuration
When a step is highlighted in tiethod
View, the corresponding configuration
appears in this area.

«—{Intermediate Step Palette

Walue:

I

[Method? |Defaukwold [ETC: 0:00:00

Figure 7-1 Biomek FX main editor
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7.2 Displaying the Intermediate Step Palette

In order to add intermediate steps to a method, display the Intermediate Step
Palette (Figure 7-1).

To display the Intermediate Step Palette, complete the following:

* Right-click any empty palette space, and the Step Palette menu appears.
Selectintermediate (Figure 7-2)

Advanced

Baszic

Devices
IT Intermediate

Palette Builder...

Figure 7-2 Step Palette menu

OR

e From the toolbar, select Options>Toolbars>Intermediate

7.3 Aspirate Step

The Aspirate step removes liquid from source labware in preparation for
dispensing to destination labware. The Aspirate step is often used in conjunction
with the Dispense, New Tips, and Unload Tips steps (Figure 7-3), but it can be
used with any combination of steps. Aspirate provides more direct control over
pi petting operations than the Transfer or Combine steps because any step or
combination of steps can complete the liquid transfer operation started with the
Aspirate step.

The Aspirate Step Configuration includes specifying:
« the labware type accessed during aspirate
« the position of the labware on the deck
» the type of liquid to aspirate
e the volume to aspirate
« the pod that performs aspirate
» atip refresh, if desired, and indicating the type of tips used

e a pipetting technique selection

ﬁ Insert anAspirate step into the method (Figure 7-3).

A=pirate

Biomek® FX User’s Manual

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



7-4 Using the Intermediate Step Palette

§" Biomek® FX - C:\Program Files\Biomek FX\Methods\Aspirate and Dispense. bmt ASp | I’ate Step CO nflg u ratl on — O} x
File Edit Toolz Egecution Options Help
DB RRE BB »e|m o]k s v
@ Start
- ﬁ Instrument Setup
& i1 Load 96 Tips from TL1
Dispense .ASpirElTe
@ (‘ﬁ) Dispense to Disp1
e .
™ ww U_nl_oad Tlps -1.50 mm fram liquid
m .ﬁ Finish Labwiare Type: |BCFIatd6 x| Ead [Fadi =]
Wiash T Positian: IAsp'I v[ [~ Refiesh Tips IAPSB_2DDuL v]
@ MethOd VIEW Liquid Type: IWater VI 4
New Tips The methOd d| Spl ayed Contai ns Wolume: |=Asp\u"alue ul
== | an Aspirate step. Note that tips :
) . W Awuto-Select LCustamize. .. Savefs...
Iiii | are loaded prior to the Aspirate - Lo | e |
Unload Tips Technique: ILow-Vqume j
step and unloaded after the
) | Dispense step. Refresh Tips
Loop Note that Refresh Tips in the
¥ Step Configuration is
Cleanup unchecked when loading tips
ﬂ . prior to the Aspirate stepinthe |
' Method View. Refresh Tips
hiowe Pod
Q
Group
Il
|Aspirate and Dispense” |Defaultwold [ETC: 0:0017 |

Figure 7-3 Aspirate step and configuration

7.3.1 Configuring the Aspirate Step

When an Aspirate step is added to a method, the Aspirate Step Configuration
appears (Figure 7-3).

To configure the Aspirate step:

1. Click onthe Labware Type inthe Current Deck Display. Information for
that piece of labware is entered automatically into the Aspirate Step
Configuration.

OR
Select aLabware Type from the drop-down list (Figure 7-3).

Note: To zoom in on the labware, double-click on the labware. To call up a
menu for Zoom In and a Specify Selection as Text option, right-click on
the l[abware.

Specify Selection as Text alows the selection of aquadrant in a 384-well
microplate as atarget for the aspirate operation. Specify Selection as Text
is not applicable for 96-well microplates or reservoirs.
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Verify the Position of the labware.

Note: A bright blue outline appears in the Current Deck Display around the
selected labware.

Indicate the Liquid Type contained in the selected |abware.

Enter the Volume aspirated from the selected labware. If using avariable
defined in the Start step, enter an equal sign (=) followed by the variable
name; for example, =AspValue (Figure 7-3). Otherwise, just enter the
desired value.

Set the aspirate height by positioning the cursor over the graphic of atip
inside awell (Figure 7-4). Click and drag the graphic up or down. Thetip
moves with the cursor, and the height displayed below the graphicis
adjusted as the graphic is manipul ated.

Note: The cursor changes to a hand when positioned over the graphic. The
phrase (Overrides Technique) appears below the graphic when the tip
height is changed by manipulating the graphic (Figure 7-4) or when the
technique is changed with the Customize... option. For more information
on selecting and editing a technique for this method, refer to Chapter 10,
Using the Technique and Liquid Type Editors.

File Edit Tools

Egecution Options  Help

BT Y L =

{ Biomek® FX - C:\Program Files\Biomek FX\Methods\Aspirate and Dispense.bmt

S5O

=]

isped

5
I
L]

t= o

i

—_ £

= H

=

=i &
]

Unload Tips

710

©

Group

pofie ﬁ Instrument Setup
ﬁ Load 96 Tips from TL1

@ Dispense to Disp1
L
it Unload Tips

B Frisn

Adjust the tip height
for Aspirate

Notifies that the
technique is not using

-9.90 mm from liquid €—
HP> [Overnides Technigue]

Labware Tyy . od] j
Pasitian: tlh ¢ d efau It S e'E: n g S_ h Tips IAPSB_2DDuL vl
Liquid Type: IWater - l - - |
Wolume: |=Asp\u"alue pl I Hel g ht d IS p I ay |
v Auto-Select LCustomize... | Sayefiz.. |
Technique: ILow-Vqume j

|

3p3

I

|Aspilale and Dizspense” |DefauItW0rId |ETC: 0:00:17 |

Figure 7-4 Aspirate step — Adjusting the aspirate height
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OR

Adjust the aspirate height by selecting the graphic of atip inside awell and
using the 1 and | keys. The textual representation of the height, which is
displayed below the graphic, adjusts in 0.1 millimeters (mm) increments.

OR

Right-click on the graphic of atip inside awell, and a menu appears (Figure
7-5). Select Custom Height..., and the Custom Height prompt appears
(Figure 7-6). Insert the height in mm and, in from, select areference point
from the drop-down list. Click OK to save the edits and return to the
Aspirate Step Configuration.

Note: For more information on creating, editing, and saving techniques for
use with other methods, refer to Chapter 10, Using the Technique and Liquid
Type Editors.

Usze Technigue Settings

Meazure from Liguid
Measure from Eottom
teazure fram Top

LCugtom Height...

Figure 7-5 Aspirate height adjustment menu

Height: M
from |Both:um j

] I Cancel |

Figure 7-6 Custom Height prompt

6. Specify the Pod performing the aspirate operation from the drop-down list.

OR

Select the Pod from the Current Deck Display. Thetip diagram on the left of
the Current Deck Display indicates Pod1, while thetip on theright indicates
Pod2. Selecting apod from the Current Deck Display automatically updates
Pod in the Step Configuration.

Note: In Pod, Podl isthe default for a one-pod Biomek FX system. Ina
two-pod Biomek FX system, the pod configured as the default pod is
displayed in Pod. If the other pod is desired, select the pod from the drop-
down list.

Check Refresh Tips, if desired, and specify thetip type. Refresh Tips
loads new tips to the pod whether tips are currently loaded or not.

Note: If the Biomek FX detects that tips are already loaded, the default
setting for Refresh Tips is Off. If the Biomek FX does not detect tips, the
Default setting Refresh Tips isOn.
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7.4 Dispense Step

The Dispense step dispenses liquid into a single destination labware following
aspirate. The Dispense step isoften used in conjunction with the Aspirate, New
Tips, and Unload tips steps, but it can be used with any combination of steps.
Dispense provides more direct control over pipetting operations than the
Transfer or Combine steps because any step or combination of steps can initiate

the liquid transfer operation.
The Dispense Step Configuration includes specifying:
« the labware type accessed during dispense
e the position of the labware on the deck
« the type of liquid to dispense
¢ the volume to dispense

¢ the pod that performs dispense

e empty tips, if desired

e apipetting technique selection

P

Dispanse

Insert aDispense step into the method (Figure 7-7).

File Edit Tools Egecution Options Help

D@ B RS BB ©2|»u o s

{" Biomek® FX - C:\Program Files\Biomek FX\Methods\Aspirate and Dispenze.

bmij

Dispense Step Configuration F‘IEBI

B st

‘% Instrument Setup

ﬁ Load 96 Tips from TL1
Aspirate from Asp

(ﬁ) Dispense to Displ

—

it Unload Tips

B Fiisn

Method View 3L
w | The method displayed containgatelume:

i)

-1.50 mm fram liquid

Dispense step. The location of

Wil | the dispense operation is

Labware Type: ISBSFIatSBHound J Pod: IPod‘I
Fozition: IDisp‘I VI I~ Empty Tips
Liquid Type: IWater - l
I=AspVaIue€4 uL
V¥ Auto-Select LCustomize... | Sayefiz.. |

Unload Tips

specified in thdispense

Technique: Ian-VnIume

I~ |

caption in the Method View.
Note that tips are loaded prior {0
the Aspirate step and unloaded
after theDispense step.

I

|Aspirate and Dispense® |Defaultw/orld [ETC 0:00:21 |

Figure 7-7 Dispense step and configuration
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7.4.1 Configuring the Dispense Step

When a Dispense step is added to a method, the Dispense Step Configuration
appears (Figure 7-7).

To configure the Dispense step:

1

Click on the Labware Type in the Current Deck Display. Information for
that piece of labware is entered automatically into the Dispense Step
Configuration.

OR
Select aLabware Type from the drop-down list.

Note: To zoom in on the labware, double-click on the labware. To call up a
menu for Zoom In and a Specify Selection as Text option, right-click on
the [abware.

Specify Selection as Text alows the selection of aquadrant in a 384-well
microplate as atarget for the aspirate operation. Specify Selection as Text
is not applicable for 96-well microplates or reservoirs.

Verify the Position of the labware.

Note: A bright yellow outline appearsin the Current Deck Display around
the selected labware.

Indicate the Liquid Type contained in the selected labware.

Enter the Volume dispensed to the selected labware. If using avariable
defined in the Start step, enter an equal sign (=) followed by the variable
name; for example, =AspValue (Figure 7-7). Otherwise, just enter the
desired value.

Set the aspirate height by positioning the cursor over the graphic of atip
inside awell (Figure 7-8). Click and drag the graphic up or down. The tip
moves with the cursor, and the height displayed below the graphicis
adjusted as the graphic is manipul ated.

Note: The cursor changes to a hand when positioned over the graphic. The
phrase (Overrides Technique) appears below the graphic when the tip
height is changed by manipulating the graphic (Figure 7-8), or when the
technique is changed with the Customize... option. For more information
on selecting and editing a technique for this method, refer to Chapter 10,
Using the Technique and Liquid Type Editors.

OR

Adjust the dispense height by selecting the graphic of atip insideawell, and
using the + and | keys. The textual representation of the height, which is
displayed below the graphic, adjustsin 0.1 millimeter (mm) increments.

OR

Beckman Coulter, Inc.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Using the Intermediate Step Palette 7-9

Right-click on the graphic of atip inside awell, and a menu appears (Figure
7-9). Select Custom Height..., and the Custom Height prompt appears
(Figure 7-10). Insert the height in mm, and, in from, select areference point
from the drop-down list. Click OK to save the edits and return to the
Dispense Step Configuration.

Note: For more information on creating, editing, and saving techniques for
use with other methods, refer to Chapter 10, Using the Technique and Liquid
Type Editors.

" Biomek® FX - C:\Program Files\Biomek FX\Methods\Aspirate and Dispense_bmt
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Figure 7-8 Dispense step — Adjusting the dispense height

Uze Technigue Settings

easure from Liquid
teazure fram Eottom
Meazure from Top

LCugtom Height...

Figure 7-9 Dispense height adjustment menu
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Height: mm
fram IBDttUm j

Ok I Cancel |

Figure 7-10 Custom Height prompt

6. Specify the Pod performing the dispense operation from the drop-down list.

OR

Select the Pod from the Current Deck Display. Thetip diagram on the | eft of
the Current Deck Display indicates Pod1, whilethetip on theright indicates
Pod2. Selecting apod from the Current Deck Display automatically updates
Pod in the Step Configuration.

Note: In Pod, Podl isthe default for a one-pod Biomek FX system. Ina
two-pod Biomek FX system, the pod configured as the default pod is
displayed in Pod. If the other pod is desired, select the pod from the drop-
down list.

Check Empty Tips, if desired. Empty Tips expelsthe Trailing Air Gap,
thefluid contained in thetip, and the Blow Out all at onetime, rather than as
separate operations.

Note: The default setting for Empty Tips is Off.
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7.5 Mix Step

I

The Mix step provides a mixing motion for the contents of a piece of labware by
performing a mixing operation using one or more aspirate and dispense
operations within a single microplate. The Mix step can be used to mix the
contents of a piece of labware that has been inactive for an extended length of

time, prior to aspirating.
The Mix Step Configuration includes specifying:

« the labware type accessed during mix

¢ the position of the labware on the deck

¢ the quadrant accessed in a 384-well microplate, if applicable

« the type of liquid mixed
¢ the volume mixed

¢ the pod performing the mix

e atip refresh, if desired, and indicating the type of tips used

e the number of aspirate and dispense cycles to perform during the mix

process
e apipetting technique selection

e apipetting height

Insert aMix step into the method (Figure 7-11).

File  Edit

§" Biomek® FX - C:\Program Files\Biomek FX\Methods\Mix method.bmt
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Figure 7-11 Mix step and configuration
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7.5.1 Configuring the Mix Step

When a Mix step is added to a method, the Mix Step Configuration appears
(Figure 7-11).

To configure the Mix step:
1. Click onthe Labware Type in the Current Deck Display (Figure 7-11).

Information for that piece of labware is entered automatically into the
Aspirate Step Configuration.

OR
Select aLabware Type from the drop-down list.

Note: To zoom in on the labware, double-click on the labware. To call up a
menu for Zoom In and a Specify Selection as Text option, right-click on
the [abware.

Specify Selection as Text alows the selection of aquadrant in a 384-well
microplate as atarget for the aspirate operation. Specify Selection as Text
is not applicable for 96-well microplates or reservoirs.

Verify the Position of the labware.

Note: A bright blue outline appearsin the Current Deck Display around the
selected [abware.
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3. For 384-well microplates, left-click on awell in the appropriate quadrant to
select the entire quadrant (Figure 7-12).

Note: The 384-well plateis divided into four sets of equally spaced wells
called quadrants. Only one quadrant at atime can be accessed in a Mix step.
If more than one quadrant requires mixing, multiple Mix steps must be
inserted, one for each quadrant requiring mixing.

Quadrant 1 Quadrant 2

S 0 0006080 00090800
0000000000000 0000000000
S 0 8 0650680608080
0000000000085 0000000000
S 0 0 0008000090800

e 00

Figure 7-12 Illustration of the quadrants in a 384-well microplate

4. Indicatethe Liquid Type contained in the selected |abware.

5. Enter the Volume mixed in the selected labware. If using a variable defined
in the Start step, enter an equal sign (=) followed by the variable name; for
example, =AspValue. Otherwise, just enter the desired value.

6. Specify the Pod performing the aspirate operation from the drop-down list.
OR

Select the Pod from the Current Deck Display. Thetip diagram on the left of
the Current Deck Display indicates Pod1, while thetip on theright indicates
Pod2. Selecting apod from the Current Deck Display automatically updates
Pod in the Step Configuration.

Note: In Pod, Podl isthe default for a one-pod Biomek FX system. Ina
two-pod Biomek FX system, the pod configured as the default pod is
displayed in Pod. If the other pod is desired, select the pod from the drop-
down list.
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7. Check Refresh Tips, if desired, and specify thetip type. Refresh Tips
loads new tips to the pod whether tips are currently loaded or not.

Note: If the Biomek FX detects that tips are already loaded, the default
setting for Refresh Tips is Off. If the Biomek FX does not detect tips, the
Default setting Refresh Tips isOn.

8. In Mix, insert the number of times the mix operation is performed.

7.5.2 Customizing and Saving a Technique

Disabling the Auto-Select option (Figure 7-13) allows access to alist of
predefined techniques that most closely match the pipetting properties for the
method, and the Technique Editor.

Note: For moreinformation on creating, editing, and saving techniques, refer to
Chapter 10, Using the Technique and Liquid Type Editors.

§" Biomek® FX - C:\Program Files\Biomek FX\Methods\Mix method. bmt
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Figure 7-13 Mix step — customizing and saving a technique
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To select a Technique other than the technique sel ected automatically by the
Biomek FX:

1. Uncheck Auto-Select. The Technique: field is activated.
2. SelectaTechnique: from thelist of predefined techniques.

3. Click Customize to modify the technique. The Technique Editor appears
(Figure 7-14). Refer to Chapter 10, Using the Technique and Liquid Type
Editors for more information about the Technique Editor.

Note: The Mix tab issimilar to the Aspirate and Dispense tabs, with the
exceptions that both the aspirate and dispense operation are set on the Mix
tab and only alimited number of pipetting options (Follow Liquid and Tip
Touch) are available on the Mix tab. When mix operations are being
configured, only the Mix tab is displayed, while the Aspirate and Dispense
tabs are displayed only when configuring aspirate and dispense operations.

Technique Editor - [Custom]

Pipetting Template: =N SEIT e =

General  Mix |Qa|ibratinn||=iquidT_l,I|:ue|

Mowe within the well at 100 % speed.

Azpirate at |5 mim from the IEnttnm "I at |70 % speed.
Dizpenze at|-2 mm from the ILiquicI "'I at |70 % speed.

[ Eollows Liguid
[+ Tip Touch

ak I Cancel

Figure 7-14 Technique Editor - mix pipetting options

4. Make desired changesin the Technique Editor.
Click OK to save the edited technique and return to the Mix step.

6. Click Save As... to save an edited technique for use in this method and
others.

Note: If Save As... isnot selected, the technique is saved with the current
method, but it is not accessible to other methods or other steps within the
current method.
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7.6 Wash Step

The Wash step combines aspirate and dispense operations into one step that
cleans tips using the Wash ALP. Use the Deck Editor to add and configure the
Wash Station ALP.

The Wash Step Configuration includes specifying:
e the pod performing the wash operation
« the wash station accessed
e the type of liquid contained in the wash station
¢ the volume used in the wash process

¢ the number of wash cycles completed

@ Insert aWash step into the method (Figure 7-15).

Wash

1 Biomek® FX - C:\Program Files\Biomek FX\Methods\Wash tips method.bm
File Edit Tools Egecution Options Help
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@ g Frisn
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LT Method View J‘
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mrefed || to theWash step.
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@ di[}) Dispense to Disp1
i

I

[\wash tips method [Defaultw/ord [ETC: 0:00:22 |

Figure 7-15 Wash step and configuration
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7.6.1 Configuring the Wash Step

When a Wash step is added to a method, the Wash Step Configuration appears
(Figure 7-15).

To configure the Wash step:
1. Specify the Pod performing the wash operation from the drop-down list.
OR

Select the Pod from the Current Deck Display. Thetip diagram on the | eft of
the Current Deck Display indicates Pod1, whilethetip on theright indicates
Pod2. Selecting apod from the Current Deck Display automatically updates
Pod in the Step Configuration.

Note: In Pod, Podl isthe default for a one-pod Biomek FX system. Ina
two-pod Biomek FX system, the pod configured as the default pod is
displayed in Pod. If the other pod is desired, select the pod from the drop-
down list.

2. Click onthe Wash Station device in the Current Deck Display.
Information for that wash station is entered automatically into the Wash
Step Configuration.

OR

Select aWash Station device from the drop-down list.

Note: The Wash Station ALP is added to the deck and configured for use
with the Deck Editor.

3. Verify theLiquid Type contained in the selected Wash Station.

Note: TheLiquid Type contained in the Wash Station ALPis configured in
the Instrument Setup step. If the Wash Station is selected from the Current
Deck Display, theinformation is automatically inserted.

4. In Volume, provide the maximum volume of fluid contained in thetipsin
previous steps; for example, if the maximum volume of fluid transferred is
50 puL, and thés is set for 110%, thé/ash step washes the tips with 55 pL
of solution.

Note: If the % sign is deleted, the field label changegltoAny value
entered is now interpreted as a specific volume, not a percentage.

5. InWash Cycles, select the number of aspirate and dispense operations
completed during the wash operation.
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7.6.2 Customizing and Saving a Technique

Disabling the Auto-Select option (Figure 7-16) allows access to alist of
predefined techniques that most closely match the pipetting properties for the
method and the Technique Editor.

Note: For moreinformation on creating, editing, and saving techniques, refer to
Chapter 10, Using the Technique and Liquid Type Editors.

§" Biomek® FX - C:\Program Files\Biomek FX\Methods\Mix method. bmt
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Figure 7-16 Wash step — customizing and saving a technique

To select d&echnique other than the technique selected automatically by the

Biomek FX:

1. UncheckAuto-Select. TheTechnique: field is activated.

2. Select d@echnique: from the list of predefined techniques.

3. Click Customize to modify the technique. ThEechnique Editor appears
(Figure 7-17). Refer to Chapter 10sing the Technique and Liquid Type
Editors for more information about thEechnique Editor.

Note: TheAspirate, Dispense, andMix tabs are all available to customize
a technique for the Wash step,.
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Technique Editor - [Custom]

Pipetting Template: S EN MR ELC

General Aspirate IQispenseI Tin I Qalibralionl Ligquid Typel
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Azpirate at I-B mim from the ITup "I
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[~ Tip Touch
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i |1 0 pl |1 time.

Sapirate at ID i fran the IEDttDm vl at I'IDD % apeed,
Dizpense at ID rrwrrn frar the IBottum "l &t I'IEID % speed,

[ Trailing &ir Gap

Ok I Cancel

Figure 7-17 Technique Editor - wash pipetting options

4. Make desired changesin the Technique Editor.
Click OK to save the edited technique and return to the Wash step.

6. Click Save As... to save an edited technique for use in this method and
others.

Note: If Save As... isnot selected, the technique is saved with the current
method, but it is not accessible to other methods or other steps within the
current method.
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7.7 New Tips Step

W)

Mew Tips

The New Tips step instructs the Biomek FX to load new tips at a specific point
in amethod. New Tips is used when precisetip control isrequired. New Tips is
used in conjunction with the Unload Tips steps. Also, since tips must be loaded
prior to aspirate, the New Tips step should be positioned prior to any Aspirate
step if tips have not been previously loaded.

The New Tips step is used in place of the Refresh Tips option in the Mix and
Aspirate steps, when moretip control isdesired. New Tips is particularly useful
with the Loop and Worklist steps; for example, when a Worklist step is
performing atransfer that accesses the sametip box repeatedly at different points
throughout the worklist, the tips can be loaded and unloaded as many times as
their tip configuration alows.

Loading new tips is recommended when:
e The current tips have manipulated a caustic fluid.

e The current tips have been loaded the maximum number of times
allowed in theirLabware Properties.

Note: To increase the number of uses allowed for each set of tips,
increase thé.oad no more than count in thd_abware Properties
configuration in thénstrument Setup step.

¢ The current tips are not seated properly.
e The integrity of the current tips is in question.
Insert aNew Tips into the method (Figure 7-18).
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File Edit
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Figure 7-18 New Tips step and configuration

To configure New Tips:

1

Specify the Pod requiring new tips from the drop-down list.
OR

Select the Pod from the Current Deck Display. Thetip diagram on the left of
the Current Deck Display indicates Pod1, while thetip on theright indicates
Pod2. Selecting apod from the Current Deck Display automatically updates
Pod in the Step Configuration.

Note: In Pod, Podl isthe default for a one-pod Biomek FX system. Ina
two-pod Biomek FX system, the pod configured as the default pod is
displayed in Pod. If the other pod is desired, select the pod from the drop-
down list.

Select the Tips loaded in the New Tips step from the drop-down list.
OR

Select the Tips from the Current Deck Display. Selecting tips from the
Current Deck Display automatically updates Tips in the Step Configuration.

Note: If tip boxeswere assigned namesin the Instrument Setup step, enter
that name in Tips. If tips were not assigned names, select thetip type. Itis
recommended that tips not be named in the Instrument Setup step because
this could restrict the New Tips step from locating available tips.
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7.8 Unload Tips Step

i

Unload Tips

The Unload Tips step instructs the Biomek FX to unload tips at a specific point
in amethod. Unload Tips is used when precise tip control is required. Unload
Tips isoften used in conjunction with the New Tips steps, but it can be used with
any combination of steps. It is acceptable to use the Unload Tips step multiple
times throughout a method.

Unload Tips is used when tip integrity isin question or when cross-
contamination between labware is a concern. Unload Tips can be used in place
of the Unload (Tips) option in the Transfer and Combine steps, and is
particularly useful with Loop and Worklist steps; for example, when a Worklist
step performs a transfer accessing the same tip box repeatedly, the tips can be
loaded and unloaded as many times as the tip configuration allows with the New
Tips and Unload Tips steps.

Unloading tips is recommended when:
* The current tips have manipulated a caustic fluid.

e The current tips have been loaded the maximum number of times
allowed in theirLabware Properties.

Note: To increase the number of uses allowed for each set of tips,
increase thé.oad no more than count in thd_abware Properties
configuration in thénstrument Setup step.

e The current tips are not seated properly.
e The integrity of the current tips is in question.
e To avoid cross-contamination of samples
Insert anUnload Tips step into the Method View (Figure 7-19).
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Figure 7-19 Unload Tips step and configuration

To configure New Tips:
Specify the Pod requiring tip removal from the drop-down list.
OR

Select the Pod from the Current Deck Display. The tip diagram on the left of the
Current Deck Display represents Pod1, while the tip on the right represents
Pod2. Selecting a pod from the Current Deck Display automatically updates
Pod in the Step Configuration.

Note: In Pod, Pod1 isthe default for a one-pod Biomek FX system. In a two-
pod Biomek FX system, the pod configured as the default pod is displayed in
Pod. If the other pod is desired, select the pod from the drop-down list.
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7.9 Loop Step

Loop

@® EndLloop

The Loop step executes any steps located between the Loop and End Loop
icons as many times as specified in the Loop Step Configuration; for example, if
amethod requires multiple repetitions of the same aspirate and dispense
operations, the Loop step allows the repetition of those steps as many times as
required. The steps requiring repetition, in this case the Aspirate and Dispense
steps, are ‘substeps’ of theop step.

When thel.oop step is added to a method, tteop icon appears in the Method
View, as well as th&nd Loop icon. All steps placed between theop andEnd
Loop icons are contained within th@op and are repeated as many times as
indicated in thd_oop Step Configuration (Figure 7-20).

Note: While theLoop step is executing, a number appears in parentheses behind
each substep, indicating the current iteration of the loop.

Note: Variables defined in hoop step apply only to theoop and its substeps.

Insert aLoop step into the Method View (Figure 7-20).
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Figure 7-20 Loop step and configuration
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7.9.1 Configuring a Loop Step and Creating a
New Variable

To configure a Loop step and create a new variable:

1. InVariable, insert avariable for the Loop step and any substeps
(Figure 7-21). Variable creates a variable that can be used in the Step
Configurations for any substep of the Loop (Figure 7-22). A variable name
cannot contain a space or a punctuation mark, such as a period (.), acomma
(,), or an ampersand (&).

Note: Anentry in Variable isoptional. The Loop step can function without
aVariable.
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Figure 7-21 Loop step — variable created in Variable
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Figure 7-22 Loop step — the variable ‘Loop’ created in Variable
is used in the Aspirate substep

2. Insert theStart value for the_oop count (Figure 7-21).

Note: A Loop usually begins counting at ‘1'; for example, if thherement

is ‘25, Start is ‘1’, andEnd is ‘100’, four passes of the loop are completed
for thelncrement values of 1, 26, 51, and 76. It is occassionally desirable,
however, to count the passes of a loop byitikeement value; for example,

if the Start value is changed from ‘1’ to ‘25, four passes of the loop are
completed for théncrement values of 25, 50, 75, and 100.

3. Insert theEnd value for the_oop count.

Note: Each time the method completes a loop, its count is advanced. The
method drops out of theoop when the next pass would exceed Emel
number; for example, if thecrement is ‘25’, Startis ‘1’, andEnd is ‘100’,

four passes of the loop are completed fortitoeement values of 1, 26, 51,
and 76. The_oop stops at 76 because the value of the next pass would be
101, which exceeds ttgnd value of 100.
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4. Insert an Increment value for the Loop count. The Increment advances
the iterations of the Loop from the Start value to the End value. Variables
can be used in Increment; however, the variable must be preceded by an
equal (=) sign (Figure 7-22).

Note: When the variable is accessed in the substeps, the value of the

variable isincremented until the value reaches the End value, without going
over. For example, if the Increment for Count is 25, and if Start is ‘1’, End

is ‘1007, four iterations of the loop are completed for the values 1, 26, 51,
and 76. The variableCount’ is used in the volume fields of tiespirate
andDispense substeps of theoop step (Figure 7-22).

5. Selecttnd Loop in the Method View to add steps to theop.
6. Insert the desired substeps abBwel Loop.

7. Configure the substeps using the variable creat¥driable where
applicable.

Note: In the example, the variabl€6unt’ is used in the volume fields of
the Aspirate andDispense substeps of thieoop step (Figure 7-22).
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7.9.2 Configuring a Loop Step Using an Existing
Variable

To configure a Loop step without creating a new variable, but using an existing
variable:

1. Leave Variable blank (Figure 7-23).

Note: Anentry in Variable isoptional. The Loop step can function without
an entry in Variable.

t"" Biomek® FX - C:\Program Files\Biomek FX\Methods\Intermediate Method Step Configuration [Loop using an existing vanable). bmt
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Figure 7-23 Loop step — using a previously created variable as the Increment

2. Insert theStart value for the_oop count.

Note: A Loop usually begins counting at ‘1’; for examplelritrement is
‘=AspValue2’ and AspValue2 has an assigned value of 25, antért is

‘1’ and End is ‘100, four iterations of the loop are completed for the values

1, 26, 51, and 76. It is occassionally desirable, however, to count the passes
of a loop by théncrement value; for example, if th8tart value is changed

from ‘1’ to ‘25', four passes of the loop are completed forlttoeement

values of 25, 50, 75, and 100.
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3. Insert the End value for the Loop count.

Note: Each time the method completes aloop, its count is advanced. The
method drops out of the Loop when the next pass would exceed the End
number; for example, if Increment is ‘=AspValue2’ andAspValue2 has an
assigned value of 25, andSfart is ‘1’ andEnd is ‘100’, four iterations of
the loop are completed for the values 1, 26, 51, and 78.ddyestops at 76
because the value of the next pass would be 101, which exceé&twthe
value of 100.

4. Insert a previously created variabldncrement (Figure 7-23). The value
of the variable is used as therement to advance the iterations of the
Loop from theStart value to théend value. Variables must be preceded by
an equal (=) sign in the Loop step configuration, as well as in the substep
configurations.

Note: When the variable is accessed in the substeps, the value of the
variable is incremented until the value reachegtig value, without going
over. For example, iihcrement is ‘=AspValue2’ and AspValue2 has an
assigned value of 25, anddfart is ‘1’ andEnd is ‘100’, four iterations of
the loop are completed for the values 1, 26, 51, and 76.

5. Selecttnd Loop in the Method View to add steps to theop.
6. Insert the desired substegisoveEnd Loop.

7. Configure the substeps using the previously created variable where
applicable.

Note: The variable AspValue2’ is used in the volume fields of the
Aspirate andDispense substeps of theoop step (Figure 7-24).

Biomek® FX User’s Manual

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



7-30 Using the Intermediate Step Palette

" Biomek® FX - C:\Program Files\Biomek FX\Methods\Intermediate Method Step Configuration [Loop using an existing vanable). bmt
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Figure 7-24 Loop step — the ‘AspValue2’ variable is used as the
Volumn for the substeps
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7.10 Cleanup Step

>

Cleanup

The Cleanup step is used to direct the instrument to dispose of tips and tip
boxes. Normally, when a method is completed, tips and tip boxes are left in their
final positions, regardless of their originating positions. The Cleanup step can
return tips and tip boxesto their original deck position or hardware device; place
them in atrash receptacle; or leave them wherever they are when the method is
compl eted.

The Cleanup Step Configuration includes:

e With no configuration options selected, all tips are sent to their
configured location at the end of the method.

*  WhenSend tip boxes to their configured final destinations is
checked, all the tip boxes that came from off deck and all those that
were configured to go to trash are sent to those final destinations.

*« WhenSend boxes that started on deck back to their original
locations is checked, in addition to the operations resulting from the

box checked above, any tip boxes that started on the deck are returned to

their starting position. (This option is activated only wisemd tip
boxes to their configured final destinations is selected.)

Cleanup resets the hardware by physically returning tips and tip boxes to their
original positions, while thEinish step only unloads tips and resets the software

to its original state at the completion of the method. Us€lbanup step with

theFinish step to reset both the hardware and the software to the state they were
in at the onset of the method, or to clear the deck of used tips and tip boxes. The
Cleanup step is useful when the same method is run repeatedly, one time after
another, and when trying to track which tips and tip boxes were used for which

fluids and labware.
Insert aCleanup step into the Method View (Figure 7-25).
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" Biomek® FX - C:\Program Files\Biomek FX\Methods\Aspirate and Dispense. bmt
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Figure 7-25 Cleanup step and configuration

To configure the Cleanup step:

1. Select Send tip boxes to their configured final destination, if
desired. This sends the tip boxesto the final destination configured in the
Labware Properties for that tip box.

Note: The default setting for the Cleanup step is both options Unchecked.
Inserting the Cleanup step without selecting either option instructs the
Biomek FX to unload any tips currently on the pod to the final destination
configured in the Labware Properties for that set of tips.

2. Select Send tip boxes that started on deck back to their original
locations, if desired. This returnsthe tip boxes to their starting location,
regardless of whether they originated on the deck or in an external hardware
device, such as a stacker carousel.

Note: The Send tip boxes that started on deck back to their
original locations option isonly available when Send tip boxes to
their configured final destination is selected.
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7.11 Move Pod Step

The Move Pod step moves the pod to a deck position that does not hamper
access to the labware, ALPs, and devices on the deck.

Use Move Pod to ensure that the pod does not interfere with activities taking
place on the deck, such as the addition, removal, or relocation of labware or
devices.

Insert aMove Pod step into the Method View (Figure 7-26).

I,

bove Pod

" Biomek® FX - C:\Program Files\Biomek FX\Methods\MovePod.bmt
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Figure 7-26 Move Pod step and configuration
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To configure the Move Pod step:
1. Specify the Pod being moved from the drop-down list.

OR

Select the Pod from the Current Deck Display. Thetip diagram on the left of
the Current Deck Display represents Pod1, while the tip on the right
represents Pod2. Selecting a pod from the Current Deck Display
automatically updates Pod in the Step Configuration.

Note: In Pod, Podl isthe default for a one-pod Biomek FX system. Ina
two-pod Biomek FX system, the pod configured as the default pod is
displayed in Pod. If the other pod is desired, select the pod from the
drop-down list.

In Location, select the deck position from the drop-down list.
OR

Select the Location from the Current Deck Display. Selecting alocation
from the Current Deck Display automatically updates Location in the Step
Configuration.

Note: A bright blue outline appearsin the Current Deck Display around the
selected location.

Insert the X Offset value in centimeters (cm).

Insert the Y Offset value in centimeters (cm).

Note: Selecting the deck position without offset valuesis usually sufficient
to relocate the pod; however, if the deck position is not precise, X and Y
Offset values are used to provide a more specific position.

Thefina position of the pod when using X and Y Offsets is the deck

position specified in Location PLUSthe values inserted into the X and Y
Offsets. For example, when framing an ALP, the labware positioned on the
ALP is ‘offset’ from the zero (0) point, or back-left corner, of the ALP to the
actual edge of the labware itself.
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7.12 Group Step

The Group step gathers steps performing similar functions or steps achieving a
specific result together. Group reduces the confusion that can arise when
viewing large methods by consolidating and applying a single label to a number
of steps. Multiple Group steps can be used within a method, and they can be
placed in a Group step together to further abbreviate the steps displayed in the
Method View.

Advantages to grouping steps are:

e The steps contained in ti@&oup step are hidden from the Method
View by collapsing thé&roup step.

e TheGroup step is collapsed by default when a method is opened. This
means long methods appear shorter and more concise.

e Multiple steps can be identified by a single label.

« All steps related to a specific operation can be grouped together under a
single label to identify the operation they perform.

Insert aGroup step into the Method View (Figure 7-27).

Group
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Figure 7-27 Group step and configuration
When a Group step is added to a method, the Group Step Configuration appears
(Figure 7-27).
To configure the Group step:

1. Double-click on the Group step to expand it so that the End iconis
® EndGroup visible.

2. In Group Label, enter text to identify the group.

Note: Thetext inserted in Group Label appearsin the Group steps caption
in the Method View.

3. Insert steps between the Group and End icons.

4. Double-click on the Group step to collapse it so that the steps contained
within the Group step are hidden from view.

Note: The Group step is collapsed by default when the method opens.
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8 Using the Advanced Step Palette

8.1 Overview

The steps presented in the Advanced Step Palette (Figure 8-1) provide tools for
more complex management of methods. These steps are used to perform the
following:

* Repeat a series of steps using a list of specified values without entering
and configuring the steps repeatedly

*« Access and run a method within a method

« Conditionally execute steps based on an aspect of the environment, such
as the volume in a microplate

The steps available in the Advanced Step Patete

&

Run Method

*  Run Method — accesses and runs a method within a method.

Wiorlist

«  Worklist — fills in variables based on a worklist file.

% e Justin Time — synchronizes the execution of steps.

* Let — defines variables for its substeps.

. If — evaluates a condition within a method and runs either the “then”

J\F’ substeps or the “else” substeps according to the condition.

e Script — runs a list of commands providing customized control over

% the instrument.
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When one of the above steps is inserted into a method, the configuration options
associated with that step appear on the right side of the Biomek FX main editor,
in Step Configuration (Figure 8-1).

Note: Steps not configured appropriately may generate errors when the method
isvalidated or run.

" Biomek® FX - Method2 |_ (O] x|
File Edit Tool Ewxecution DOption: Help

DB R RE Leeloaer oo s

B Click in the list below to add variables.
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Run hithod i Finish Hame | Walue Il
. Method View i :
% The method is Step Configuration
S built step by step When a step is highlighted in the Method
78] in the Method View, set the corresponding configuration
1 View. inthis area.
§ Advanced Step Palette
% Displays the steps
orpt availablefor insertioninto

A

amethod. Additional step
palettes include:

Basic

Devices

Intermediate

Walue:

I

[Method? |Defaukwold [ETC: 0:00:00

Figure 8-1 Biomek FX main editor
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8.2 Displaying the Advanced Step Palette

In order to add advanced steps to a method, display the Advanced Step Palette.
To display the Advanced Step Palette:

* Right-click any empty palette space, and sefebtanced
from the menu (Figure 8-2).

|7 Advanced
Basic
Devices

Intermediate

Palette Builder...

Figure 8-2 Step Palette menu

OR

¢ From the toolbar, sele@ptions>Toolbars>Advanced.

8.3 Variables and Expressions

A variable associates a name with a value. Any named value may be referenced
repeatedly by inserting the equal (=) sign followed by the variable name in any
applicable field in a step configuration (refer to Chaptéidhng the Basic Sep

Palette and Chapter AJsing the Intermediate Sep Palette).

Advantages to using variables include:

e Several variables can be created in one step; for exampBtattistep
can be used to define multiple variables that are available to every step
within a method, while theet andWorklist steps can be used to create
multiple variables that can be used by their substeps.

e Several variables can be used in one step.

» Avariable can be used as many times as necessary; for example,
multiple steps withirLet andLoop steps can all use the same variable.

Note: To make variables available to all steps in a method, define the
variables in thétart step.

« A meaningful name is assigned to a value, allowing references to that
value by a unique name. By entering an equal (=) sign followed by the
variable name in any field in a Step Configuration, the value associated
with that name is used when the step is performed. The software
interprets the name and uses the value associated with the name.

e The value of a variable is defined in one location. When the value is
changed in its original location, the value changes in every location the
variable is used.
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Using the Advanced Step Palette

8.3.1 Using Variables

A variable consists of the following two parts: aname and avalue. When a
variable name isinserted in afield, it must be preceeded by an equal sign (=).

To use avariable, enter an equal sign (=) followed by the variable name into the
step configuration requiring the variable. In the example (Figure 8-3), the
variable =Aspirate, created in the Run Method Step Configuration (Figure 8-4),
isentered in the Volume field. To use avariable created in the Let step, the equal
sign (=) followed by the variable name is entered into the step configuration
requiring the variable.

Note: Enter the variable name preceded by the equal (=) signin any field where
the value it represents is appropriate.

The Biomek FX internally substitutes the name with its value, but the name
remainsin the field. In the example, =Aspirate is substituted internally by the
value ‘5. The value of ‘5’ is never displayed, only the variable naAspiate.

Note: Numeric variables are not assigned a unit of measure. When a numeric
variable is identified in a step, the unit of measure is defined by the requirements
of the step. For example, if a value of ‘5’ is named “=Aspirate”, and “=Aspirate”
is entered in a field that requires microliters, the software interprets the value of
‘5" as 5 microliters.

Note: Remember that when a variable is inserted in a field, it must be preceeded
by an equal sign (=).

8.3.2 Configuring Variables
To configure variables for thgtart, Let, andRun Method steps:
1. Click undeMName to position the cursor in field that appears.

2. Enter &=Name for the variable, and preEster. The cursor moves to
Value at the bottom of thetep configuration.

OR

Enter a=Name for the variable and click iWalue at the bottom of thetep
configuration.

Note: The following restrictions apply to naming variables:

e Begin theName with a letter.
* Use only letters, numbers, and underscore ( _) characters.
e Use no more than 255 characters.
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3. InValue, enter the value and press Enter. The value now appears in the
field next to the variable name.

Note: If avariableisused in anumerical expression, its value cannot
contain non-numeric characters.

4. Repeat steps 1-3 for each variable desired.

§" Biomek® FX - C:\Program Files\Biomek FX\Methods\Advanced Method Step Configuration [Variables]). bmt
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Figure 8-3 Aspirate step using the Aspirate variable
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" Biomek® FX - C:\Program Files\Biomek FX\Methods\Advanced Method Step Configuration [Variables]. bmt
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Figure 8-4 Variables configured in the Run Method step

To configure variables for the Worklist step, refer to Section 8.5, Worklist Sep.
To create variablesin the Loop step, refer to Section 7.9, Loop Sep.
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8.3.3 Using Expressions

An expression is a one-line combination of variables, such as Aspirate;

operators, such as (+); string constants, such as “P4”; and numeric constants. An
expression can be used anywhere a variable can be used and may contain one or
more variables; for example, the variabl@dume may be required in a field, but
accuracy may require additional information. The varidoleme may be

modified into an expression, such\adume + 10 or Volume/4.

Three examples of expressions are:

» If a variable calledny_volume is defined, transferring from a 96-well
microplate to each quadrant of a 384-well microplate could be
accomplished by placirgmy_volume / 4 in the volume field.

» If the three variablegolumeA, VolumeB, andVolumeC are defined to
represent the volumes transferred to a destination microplate from three
different sources, mixing the entire contents of the destination
microplate could be accomplished by configuringia step using the
expressiorr VolumeA + VolumeB + VolumeC in the volume field.

e Inaloop step, a variable callezbunt is created and appended to the
letter “P” in a step configuration as the expressidR” & count. If the
Loop isconfigured to start at 1 and end at 10, the Loop resultswould be
P1, P2, ..., P10.

Like variables, expressions start with an equal sign and can contain operators
allowed in VBScript programming, such as addition (+), division (/),
exponentiation ("), concatenation of strings (&), and functions like random
(Rnd), rounding (Round), or absolute value (Abs). (Refer to Section 7.9, Loop
Sep for more information on variables and expressions.)

An expression can be entered in any step configuration field where the value
associated with the expression is required. Biomek FX interprets the expression
and replaces it with the associated value.
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8.4 Run Method Step

Run hethod

The Run Method step executes a previously created method within the method
in progress. Run Method saves time by assigning variables accessible by the
previously created method and by preventing unnecessary duplication of steps. If
the same series of stepsis used in anumber of methods, a method can be created
containing only those steps and accessed using a Run Method step. Multiple
Run Method steps can be used within a method.

Although it is not visiblein the Method View, the Run Method step ‘inserts’ all

of the steps from the referenced method into the current method at the point the
Run Method step appears. All of the steps contained in the submethod are
completed as a part of the current method; they are not completed as a separate
method.

Note: A ‘submethod’ is a method run within another method.

Note: It is recommended that the submethod use the g@trament Setup

step configuration as the method in progress. If the submethod and the method in
progress do not use the samstrument Setup, aninstrument Setup step

must be added to the method in progress to ensure that all labware for both
methods is visible to the Biomek FX .

The advantages of usifiun Method are:
¢ The ability to run a method within a method

« Allows repetition of steps configured in a previously created method
without recreating those steps

e Variables assigned in tieun Method step are accessible by the
submethod

e Controls the size of the current method and reduces confusion by listing
only theRun Method step in the Method View, not all of the steps
accessed by theun Method step

InsertRun Method into the Method View (Figure 8-5).
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Run Method Step Configuration
The Run Method Step Configuration allows the selection of a
previously created method and then runs it as a submethod within
the current method. Variables configured in the Run Method Step

" Biomek® FX - C:\Program Files\Biomek FX\Methods\Advar|

Fie Edt Took Esecution Oplions Hels Configuration are accessible by the submethod.

Pee@ R RS s @ (oo o] s v
ﬁ Start File Mame: Iram Files\Biomek FiMethods'B asic Method Step Configuration [4spirate and Dispense). b _I

% Instrurnent Setup
Elolikied Click. in the list below to add variables.
Q) Aspirate and Dispense Operations e Tvahe I
2|
‘uiorklist E Cleanup
% [T, Move Pod1 To P19(0.0)
dusthn 57 Run CiProgram FilesiBiomek FxiMet
Zﬁ] i Finish
- T
Uﬁf‘ Method View
i The method displayed
% contains a Run Method
e step. Note that the Run
Method step shows the
path to the submethod.
Walue: I
A€
4] | i
Il
|Advanced Method Step Configuration [Variables)* Defaultworld [ETC: 0.00:45 |

Figure 8-5 Run Method step and configuration
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To configure the Run Method step:
1. Click the... button following File Name and Open appears

(Figure 8-6).
Laok jn: |'EJ tethods j ﬁl

(f Advanced Method Step Configuration. bmt

m Advanced Tutanal Five. bmt

m Agpirate and Dispenze bmt

rh' Bazic Method Step Comfigurations bt

m’ Bazic Method Step Comfigurations 2.bmt

m Bazic Method Step Configuration [Azpirate and Dizpensze). bmt

K —

File narme: Step Configuration [Aspirate and Dispense).bm

m _m _m _m m._m

I |p FREEES

Open

Files of twpe: IMethod File j Cancel |

Figure 8-6 Run Method — submethod selection

2. Selecta submethod to run within the method in progress.

Note: The file path and the file name of the submethod are included in the
Run Method step command in the Method View.

3. ClickOpen to add the file to thRun Method configuration and return to
theRun Method Step Configuration.

4. Configure any variables as needed (refer to Sectioivaidples and
Expressions).
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8.5 Worklist Step

The Worklist step uses atext file to supply multiple values for one or more
variables (Figure 8-7). Worklist is useful when repetition of the same step(s) is
required, but avariable, or variables, needs to change each time the step(s) is
executed. When a group of steps using the variable(s) defined in atext file are
placed inside aWorklist step, Worklist automatically performs each step once for
each linein thetext file. The steps using the variable(s) defined in thetext fileare
substeps within the Worklist step in the Method View.

Values Used During the
Worklist Step

Value assigned during each pas

of theWorklist for each of the

steps within th&Vorklist step.

v

Location |.-’-‘-.m0unt |

Rows of Data 1 P4 2
Each row of data represents | 2 PE 4
a pass for the step(s) nested
within theWorklist step.

)

3 F10 100

Figure 8-7 Worklist Configuration

Note: To use atext file with the Worklist step, the text file must be saved as a

text file (.txt) or acommarseparated valuesfile (.csv) file. Use Standard

Windows™ procedures to export a database file, spreadsheet, or any other file
format to text file format.

The Worklist step operates like a combinkeet/Loop step because it ‘lets’ a
variable in theNorklist text file use different values for each pass ofitweklist

‘loop’. Worklist ‘loops’ through the substeps until each step has used each value
in theWorklist text file.

_ WhenWorklist is added to a method, tM¢orklist icon and arEnd Worklist
Worklist icon appear in the Method View. Any step(s) inserted betweewtnklist and
End Worklist icons use the variables contained in\Werklist text file

@ Endorklist configured in théVorklist step.
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Advantages of using a Worklist include;

L]

Data in a text file is accessible by any Biomek FX method.

Selecting the text file in the/orklist Step Configuration copies all of

the variable data from the text file into théorklist Step Configuration
without individually entering all of the variables and their values in each
of the steps performed inside the Worklist step (Figure 8-8).

A dynamic link exists between the method and the text file. The
Worklist step accesses the text file each time the method is run;
therefore, any updates made to the text file are included in the next
method run.

Note: The text file configured in thé/orklist step must maintain its
original file path, or the method will not be able to find the text file. If
the text file path changes, update Werklist Step Configuration to
reflect the new file path.

" Biomek® FX - C:\Program Files\Biomek FX\Methods\Aspirate and Dispense.bmt

File Edit Tools Egecution Optionz Help

Dee B RRS s mm om0k s

&

Run hithod

B st
ﬁ Instrument Setup
ﬁ Load 96 Tips from TL1

Worklist

@ Aspirate frorm Aspl

(ﬁ) Dispense to Displ
@ Aspirate from Asp2
(ﬁ) Dispense to Disp2
@ Aspirate from Asp3

(ﬁ) Dispense to Disp3
@ Endworklist

E Finish

File: Name: |Fiwklst b

Location |Amount |

1 [ 2
2 3 4
E] Fl0 100

Worklist Step Configuration
TheWorklist configuration allows the selection ofja
text file that can be used by the method under
development. When a file is selected, the Worklist
configuration updates to display the contents of the
specified file; however, the Worklist configuratior
cannot edit the contents of the file.

I

|Aspilale and Dispense™ ‘Default\h"orld |ETEI: 00015 |

Figure 8-8 Worklist step and configuration
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Insert Worklist into the Method View (Figure 8-8).
To configure Worklist, complete the following:

Migrklist
1. Click the... button following File Name. The Open prompt appears
(Figure 8-9).
Lok [ et 5 &) o [EE
Bookl.ket

Bookonginal bt

File narme:

Open I
Files of type: IEnmma Delimmited Test File [“tst: *csvl 7] Caite] |

Figure 8-9 Worklist — text file selection

2. Selecthe text fileaccessed during the method run.

Note: The file path and the file name of the text file are included in the
Worklist step in theMethod View.

3. ClickOpen to add the file to th&Vorklist configuration and return to the
main Biomek FX window.
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8.6 Justin Time Step

Just In Time synchronizes the execution of the substeps within the Just In Time
step (Figure 8-10).

The steps within the Just In Time step are enqueued in the order in which they
appear in the Method View, but it is possible to execute two or more steps
simultaneously. In Figure 8-10, for example, the first two substeps are compl eted,
then deck position P8 is paused. While the pause on P8 isin process, the next
four steps are completed because they do not require access to deck position P8.
Finally, the last two steps are completed once the pause is finished because they
require access to deck position P8.

Note: Anincubation period is accomplished using the Pause step (refer to
a Section 6.10, Pause Sep).

Pauze

1" Biomek® FX - C:\Program Files\Biomek FX\Methods\Just In Time step in a method.bmt

File Edit Tools Esecution Options Help

D@ RDBE LR oer 00|

g =B

Fur hiethod | Itrument
Setup

2 &

Wforidist Transfer
® <
i [ Combine
Time
}.EJ e
Let Mo

Labware

If Pauze

& g

Script Comment

B st
ﬁ Instrument Setup

% Just In Time Meth_Od View .
: The method displayed contains
@ Aspirate from Asp1 aJust In Time step. Note that
ﬁ) Dispense to Displ the Just In Time step contains

h 5 58 for 30 nested steps, which can be
suserelorsls hidden from view to control
@ Agpirate from Asp2 the size of the method

(ﬁ’) Dispense to Disp2 displayed in the Method View.

@ Aspirate from Asp3
Cﬁ) Dispense to Disp2

@ Aspirate from Disp2 r
@ Dispense ta Displ
@ EndJust in Time

E Firish
4]

| »

|

|Just In Time step in a method* |DefauItW0rld |ETC: 0:00:15 |

Figure 8-10 Just In Time step
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Since Just In Time is apart of the Transfer, Combine, and Move Labware
steps, it is not necessary to use these steps in conjuction with the Just In Time
step.

Use Just In Time when an Aspirate operation and its subsequent Dispense
operation must occur immediately following an incubation period (Figure 8-10)
or when amethod requiresthat a preparatory operation should not occur too early
with respect to another related operation.

Note: Any steps placed between the Just In Time and End Just In Time icons
are configured in their individual Step Configurations, but they are completed
when appropriate within the Just In Time step.

_ Insert Just In Time into the Method View. The Just In Time icon appearsin
% JustIn Time the method, as well as an End Just In Time icon (Figure 8-10).

@® EndJustinTime To configure Just In Time, enter the steps requiring synchronized timing
between the Just In Time and End Just In Time icons.

Note: The Just In Time step does not affect the Estimated Time to Completion
for the method when its substeps are already synchronized steps, such as the
Transfer, Combine, or Move Labware steps.
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8.7 Let Step

The Let step is used to create variables accessible only to the sub-steps of the Let
step (Figure 8-11). The variables can be used by multiple steps within the Let
step, and they alow configuration of the steps by specifying explicit values for
things like volumes and heights. For example, instead of typing the number of
microliters into the volume field of an Aspirate step, the name of avariableis
inserted. Every time the Aspirate step is executed, the current value of that
variableis used as the volume.

¥ Biomek® FX - C:\Program Files\Biomek FX\Methods\Advanced Method Step Configuration [Let).bmt

File Edit Tools Egecution Options Help

DB RDE sRd os|» o]

g Start Click. in the: list below to add variables.
Mame I Walue
R bt % Instrument Setup Eo:umez ?E
@ New Tips Volune3 100
2| - alurned 25
Miardist EJ Let - .
_ Let configuration
% @ Aspirate from Asp1 The Let configuration assignsaName and
nstin @ Dispense to P8 Value to variables used by the steps nested
i within the Let step. Variables assigned in
X1 E Pause PETor10 s the Let step are only available to the
Let @ Aspirate from Asp2 substeps within the Let step; they are not
[F_; @ Dispense to Disp available to steps outside the Let step.
" @ Aspirate from Asp3
% @ Dispense to Displ
= @ End Lot
il T wash with water in w1
'ﬁﬁ Unload Tips
P18
“ Finish e
1] A D
Method View

The method displayed contains a Let step. Variables
assigned in the Let Step Configuration can appear in the Let
step caption in the Method View; however, if numerous
variables are assigned and they cannot all be displayed in the
Let step caption, an ellipsis appears in the caption instead.

Figure 8-11 Let step and configuration
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58] Lot When the Let step is added to a method, the Let and End Let icons appear
(Figure 8-11). Any steps placed between the Let and End Let icons are substeps

@ EndLlst controlled by the Let step, but they are configured through their individual Step
Configurations. Substeps are enqueued for execution in the order of appearance
in the Method View; however, it is possible to execute two or more steps
simultaneously.

Any of the substeps within the Let step can use variables created in the Let Step
Configuration. Only the Name is displayed in the step configuration, not the
Value associated with that Name. The Biomek FX automatically uses the
associated Value when the step is executed.

8.7.1 Configuring the Let Step

Configuring the Let step involves creating the variables used by the substeps
within the Let step (Figure 8-11).

Insert Let into the Method View (Figure 8-11).

To configure the Let step:

1. Select Let inthe Method View. The Let Step Configuration appears
(Figure 8-11).

2. Insert the variables desired (refer to Section 8.3, Variables and Expressions).
Enter desired steps between Let and End Let icons.
4. Configure the substeps between Let and End Let.
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8.8 If Step

The If step controls which stepsin a method are executed based on a condition,
such asthe volume of liquid in apiece of labware. When If isrun, the Biomek FX
software tests the If condition, then processes the appropriate block of substeps
based on the results of the test.

The substeps of If are:

" Biomek® F - D:\ll Step.bmt

Then — substeps followinghen are processed if the condition is true.

Else — substeps followingtlse are processed if the condition is false.

End — theEnd substep terminates ealéhThen, andElse block of
steps (Figure 8-12).

Fie Edt Toalz Execution OQptioh: Help Debug

DB/ BRasmrloe =0 0 @

is

Start .
Instrument Setup Condtion:
Warklisl IDcstZ <7 "None"
ﬁ Transfer =Valne pL from =5ouree to =0 est]
® Then Enler a%BScript Expresaion.
B Transfer 2alume pl fom =Souce to LDest?
& End
® Ehe If Step Configuration
B Erd . p g
» Erd'woklist The condition being verified and acted upon
B Firish input in thelf Step Configuration.
Method View

The condition being tested appeal
in thelf step command in the
Method View. Note the nestddhen
andElse steps which are complete
depending on the results of the
condition tested.

(2]

[®N

|

[IFStep [woarld [ETC: nOm=

Figure 8-12 If step and configuration
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IF

8.8.1 Configuring the If Step

Toinsert an If step into a method, insert If into the Method View. The If Step
Configuration appears (Figure 8-12).

To configure the If step:

1

Enter the Condition in the configuration.

Note: A Condition must be avalid VBScript expression and can refer to
variables defined in other steps.

1
2
3.
4

Highlight End under the Then substep.

Add the steps performed if the condition is true.
Highlight End under the Else substep.

Add the stepsto perform if the condition isfalse.

Note: Any steps placed between the Then and End or Else and End icons are
configured in their individual Step Configurations using the same procedures as
though they were amain step in the method.
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8.9 Script Step

Note: The Script step is provided only for the use of methods developed within
Beckman Coulter at thistime. This function is not currently supported for end-
user applications. The information in this section isintended only to assist in
gaining an understanding of what the scripting function does. It is not intended to
be atutorial on how to use the this function.

While the editors and templates in the Biomek FX software provide the means to
perform most operations, it is possible that some highly specialized liquid-
handling applications may be required that are beyond this scope. Although not
an activity typically required by users, the Biomek FX uses the Script step for
writing script to accommodate these advanced needs.

A Biomek FX script consists of lines of code that provide instructions for

Biomek FX operations. The lines of code, or commands, may be typed into the

Script Step Configuration. Running the method invokes a Visual Basic® script
interpreter that evaluates each line of code and performs the requested operation.

Dragging aScript step from the Method View to the Step Palette makes it
available as a step to any method (refer to ChapteCi2ihging Window
Appearance). To make the values defined et step available to th8cript
step, place th8cript step within the Let step.

The Script step provides a configuration area in which a description of the script
step may be entered and lines of code may be written (Figure 8-13).

Wiorkdist

@

Just In
Time

" Biomek® FX - Method1= Hi=] E3
File Edit Tools Execution Optionz Help
DeadER RS 2@ 2> 00| @
‘% Start Description IThis is a soript step Line: |1
Ruﬁm s % Instrument Setup Script Step Configuration |

Setup

Transfer i

A description and code are entered
in this Script step configuration
Finish T area.

«g Script Step in a

Combine

W, | TheDescription

entered in th&cript
=turz| step configuration
H appears in the method.

G
e

Method

Pauze

Commerit

.

|Method1 =

Defaultwiorld |[ETC: 0:00:03

Figure 8-13 Script Step Configuration
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Script

8.9.1 Configuring the Script Step
Insert Script into the Method View (Figure 8-13).

Note: Place the Script step within aLet block of steps (refer to Section 8.7, Let
Sep) to use the variables defined in the Let step.

To configure the Script step:

1. InDescription, enter adescription for the operation or purpose of the
Script Step.

Note: The Description replaces the word " Script" in the Script step caption
in the Method View.

2. Position the cursor in the Script Step Configuration.

Note: Thelines of code can be entered in a wordprocessor and then copied
and pasted into the Script Step Configuration using standard Windows™
procedures. Use standard Windows™ techniques for editing scripts.

3. Write and edit the script.

Note: The Biomek FX scripting feature is based on Visual Basic Scripting, a
subset of the Microsoft® Visual Basic programming language. Any code
interpreted by Visual Basic Scripting can be interpreted by the Biomek FX and
may be included in a Biomek FX method. For more Visual Basic Scripting
information, go to http://msdn.microsoft.com/scripting. For more specific
Biomek FX scripting help, contact Beckman Coulter Technical Support.
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9 Using the Devices Step Palette

9.1 Overview

The steps presented in the Devices Step Palette (Figure 9-1) integrate the Biomek
FX instrument with other devices, such as stacker carousels, bar code readers,
and SPE and Tip Loader ALPs. Thisintegration allows the Biomek FX software
to control the device.

After adevice or active ALP isintegrated, the Biomek FX understands the
attributes of the device, displays the configuration for the device, and receives
information for operating the device.

The steps displayed on the Devices Step Palette include:

Dewice

Tip Leader

E} * Device Setup — provides a list of external devices, such as stacker

carousels that can hold multiple pieces of labware.

and pipetting devices, such as a Stirring ALP.

? e Tip Loader — configures a Tip Loader ALP location and status.
it

Module, such as a stacker carousel, a barcode reader, or a SILAS
consumer that have been added to a Step Palette.

Note: The icon for a SILAS Module step varies according to the device
the step represents; for example, a Stacker Carousel SILAS Module step
displays an icon of a Stacker Carousel while a Barcode Reader SILAS

Module step displays an icon of a Barcode Reader.
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e SPE — allows a method to easily assemble and disassemble the stack
% of labware required for an SPE operation.

»  Device Action — controls digital devices, such as the Tip Wash ALP

e SILAS™ Module step — controls operation of the associated SILAS
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When adeviceintegration step is added to amethod, the configuration associated
with that step appears on the right side of the Biomek FX main editor in Step
Configuration (Figure 9-1).

Note: Stepsnot configured appropriately can generate errors when the method is
validated or run.

" Biomek® FX - C:\Program Files\Biomek FX\Methods\Device Integration (SPE) Method Step Configuration. bmt

File Edit Tools Egecution Optionz Help

Dee B RRS s mm om0k s

B Start Operation lm
s% ﬁ Instrument Se’(up Filter Source: Fi12 -
Manifold 5ource: Fiz -
- SPE
E%] % Receiver Source: P12 -
Device E Finish I Receiver plate has a holder.
Satup
E Location of SPE AP [F12 |
FPod IPod‘I vl
Dewice
Petion 7'y
Tip Loader

Step Configuration
When a step is highlighted in the
Method View, set the corresponding
Step Configuration in this area.

I

|Device|ntegration [SPE] Method Step Configuration |DefauItW0rId |ETEI: 0:00:01 |

Figure 9-1 Biomek FX main editor
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9.2 Displaying the Devices Step Palette
In order to add device steps to a method, the Devices Step Palette must be
displayed (Figure 9-1).
To display the Devices Step Palette, compl ete the following:

* Right-click any empty palette space, and the Step Palette menu appears.
SelectDevices from the menu (Figure 9-2).

Advanced
Basic

|7 Devices

Intermediate

Palette Builder...

Figure 9-2 Step Palette menu

OR

¢ From thetoolbar, select Options>Toolbars>Devices
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9.3 SPE Step

The Solid Phase Extraction (SPE) ALP applies avacuum to remove liquid from a
filter microplate. The SPE step is a convenient way of executing the assembly
and disassembly of the SPE ALP system. The configuration for the SPE step
informs the Biomek FX of the:

e Operation required of the SPE step (Figure 9-3)
e Location of the filtered microplate used by the SPE ALP
* Locations of the SPE vacuum manifold and receiver
* Location of the SPE ALP on the deck
e Pod constructing/destroying the SPE stack
An SPE step is used when an SPE ALP is required to complete a method.

Note: In order to configure the SPE step, the Plasmid DNA Miniprep Wizard
must be installed. (Refer to Chapter Blasmid DNA Miniprep Wizard for
installation instructions.) Installation of the Plasmid DNA Miniprep Wizard
ensures that the labware used to construct the SPE ALP is available when
configuring the SPE step.

Note: The SPE ALP can only be used on the DNA Preparation Deck Layout and
occupies two deck positions.

File Edit Tools Egecution Options Help

DesB B Ra sma oe/rn o). s

1" Biomek® FX - C:\Program Files\Biomek FX\Methods\SPE Example.bmt

BeckmanPum

% E Start Operation ICreate 'I
ﬁ Instrument Setup Filter Source: GE =l | [Receiver Plate Configuration
SPE . . . .
Jiy Manifold Source:  [Holdert =l | | When the receiver microplate is
Receiver Source:  |P16 = positioned in a microplate
'ﬂ- BeckmanPurmp: Timed Yacuum W Recsiver plate has a holder < holder, the presence of the
Setup . .
E % SPE Location of SPE ALP [SPET | | | holder must be indicated by
: o Fod [Fast =] | | SelectingReceiver plate has a
eton i Finish 5 holder.

SPE Step Configuration
The operation performed by th
SPE step, as well as the positipn
and identity of the components
of the SPE ALP are provided in
the SPE Step Configuration.

(1)

|

|SPE Example |Defaultword [ETC: 0:00:06 |

Figure 9-3 SPE step and configuration
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SPE

9.3.1 Configuring the SPE Step

When an SPE step is added to a method, the SPE Step Configuration appears
(Figure 9-3).

Insert a SPE step into the Method View (Figure 9-3).

To configure the SPE step:

1

2.

Select the Operation performed by the SPE ALP from the options listed
bel ow:

e Create — assembles the various pieces of an SPE stack
» Destroy — disassembles an SPE stack

Select the locatioof theFilter Source used by the SPE stack. Thiter
Source is the location on the deck of the filtered microplate that is placed on
top of the SPE ALP stack.

Select the location of thdanifold Source for the SPE stack. The

Manifold Source is the location of the Manifold, which is referred to as the
Collar in the hardware section of this manual (Chapter Zblk] Phase
Extraction (SPE) Vacuum Manifold ALP).

Select the location of tHReceiver Source for the SPE stack. The

Receiver Source is any filtered microplate that is positioned inside the SPE
Collar and the SPE ALP. If no receiver microplate is defined, the fluid flows
through the source filtered microplate into the SPE ALP Base. The fluid is
removed from the base via the vacuum hose 36l&] Phase Extraction

(SPE) Vacuum Manifold ALP.

Note: Filter Source, Manifold Source, andReceiver Source all change
to Destination whenOperation is set taDestroy.

SelecReceiver plate has a holder if the receiving microplate is
positioned in a Filter Holder. The Filter Holder is used to keep the tips of a
filtered microplate from touching the base of an ALP stand.

Note: A filter microplate without a Filter Holder can be positioned inside a
1x1 ALP without damaging the microplate.

Note: Labware, including the Filter Holder, is positioned on the Deck
Layout in thelnstrument Setup step.

Select thé.ocation of SPE ALP on the Biomek FX deck.
Specify thePod accessing the SPE stack.

Note: In Pod, Podl is the default for a one-pod Biomek FX system. In a
two-pod Biomek FX system, the pod configured as the default pod is
displayed inPod. If the other pod is desired, select the pod from the drop-
down list.
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9.4 Using External Devices with the Biomek FX

External devices, such as the stacker carousel, may be used during amethod run.
In order to use these devices in a method, there are three components that must be
configured for proper operation of the device. These components are;

» Device Editor — sets the attributes of the device within the
Biomek FX.

*  SILAS Module — configures the operation of the device for the
method.

» Device Setup Step — configures the labware within a device
for use in a method (refer to Section T&vice Setup Sep).

9.4.1 Configuring Devices Using the Device
Editor

Use theDevice Editor to configure external devices for use on the Biomek FX
deck. Each external device, such as a stacker carousel, may contain different
setup options, such as the number and type of labware the carousel is capable of
holding. In order to use the device, this information must be provided through the
Device Editor.

Note: For specific operating instructions for external devices, refer to the User’s
Manual for each specific device.

9.4.1.1 Opening the Device Editor
To open théevice Editor:

SelectTools>Device Editor (Figure 9-4) Device Editor appears
(Figure 9-5).

I [n] |:||:5:

.‘ Labware Type Editor
& Deck Editor

g Dewice Editor

.‘ Tip Type Editor
 Pod Editar

?' Techhique Browser

T Liquid Type Editor
?' Fipetting Template E ditar

O\ Communication Port
Q Log Configuration
Q Manual Contral

Q Single Step

Q Impark/E oot Litiliky

Figure 9-4 Tools Menu
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Select a device to configure or contral from the list of devices.
Then click the button for what wou want to do.

Device: IStackerCarnu&el‘l j

Qonhgurahonﬂphunsl Achon Commands | Light Curtain Access |

Cloze |

Figure 9-5 Device Editor

To configure a device for use with the Biomek FX:
1. Selectaninstalled Device.

Note: The software included with an external device must be loaded to the
system before the device can be configured in the Device Setup step and
accessed by the Biomek FX instrument.

2. Configurethe device using Configuration Options. This option sets up
the device for use on the Biomek FX.

3. View operations provided by the device by clicking on Action
Commands. Action Commands can also be used to manually operate the
device.

Note: Refer to the appropriate User’s Manual for information about the
Options andActions available with the device.

4. SelectLight Curtain Access if the light curtain will be violated by the
action of a devicel.ight Curtain Access appears (Figure 9-6).

StackerCarouzell Light Curtain Access

[+ iDevice Crosses Light Curtaire

Access Side: ILeft j

Access Extent: ID.D crm

Cancel |

Figure 9-6 Light Curtain Access configuration

Note: The default folLight Curtain Access is deselected.

When the action of a device violates the Biomek FX light curtain, the side of
the deck the violation occurs ohdft, Center, or Right) and the extent in
centimeters the device passes beyond the light curtain must be specified.
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9.4.2 SILAS Module Step

Any external device requiring a SILAS module for operation during a Biomek
FX method is configured using a SILAS step. SILAS steps operate a device
during a Biomek FX run by communicating between the Biomek FX software
and the SILAS module.

9.4.2.1 Configuring the SILAS Module

Note: Beforeinserting a SILAS step into a method, it must be placed on a step
palette. Refer to Chapter 20, Changing Window Appearance, for more
information.

When configuring a SILAS Module, any required labware movement must be
known and the appropriate selection must be made.

Note: All SILAS modulesfor external devices are configured using the same
procedure, but some devices may have additional fieldsto configure.

To configure a SILAS Module Step:

1. Insert aSILAS Module Step into the method in the Method View
(Figure 9-7).

Note: The SILAS Module Step is labeled according to the device it
represents; for example, the SILAS Module Step for the Stacker Carousel is
labeled as a Stacker Carousel step.

" Biomek® FX - C:\Program Files\Biomek FX\Methods\Device Integration Steps in a method. bmt

File Edit Toolz: Execution Options Help

s B RRS s 2@ v o> 00| dls

Start

% ﬁ Instrument Setup
E] Device Setup

Setup

32?:: @ Aspirgte from Asp

'ﬁ' @ Dispense to Disp1

Toteaier | 8 Finish

I

—

tackerCarouze

4]

E ﬁ Load 96 Tips from TL1

€ Sending To Modilz
* Mo Change

Module: Labware—— | Labware
T —  Retieving From kadule .
| ¢ Laoware options

indicate whether
|abware is received

¥ Croszes Light Curtain X
Device StackerCarousell: Present Plate Simulsted Data | | fromthedevice, sent to

¥ “ait for Runtime Data

the device, or when no
change has been made
with respect to labware
for the device.

|+

|

|Device Integration Steps in a method™ |DefauItW'orId |ETC: 00002 |

Figure 9-7 A Stacker Carousel SILAS Module Step inserted in a method
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2. Select Configure Action. Configure the operation of the device as desired.
Select Update after completing the action configuration.
4. Select the appropriate Labware movement.
Labware options include:
e Retrieving From Module — retrieves labware from the device
OR

» Sending To Module — sends labware from the deck to the
device

OR

 No Change — labware remains in the current position after
operations are completed

5. SeleciCrosses Light Curtain if the action taken by the device causes
something to cross the light curtain. If selected, the Biomek FX system
disables the light curtain while this command is executing.

Note: Refer to Section 9.4. Configuring Devices Using the Device Editor,
to configure theCrosses Light Curtain option.

6. SelecWait for Runtime Data, if required.Wait for Runtime Data
allows the Biomek FX to use data resulting from an action to make decisions
on operations. Refer to Section 9.4.Z8@nfiguring Runtime Data, for more
information.

Note: WhenWait for Runtime Data is checked, the Biomek FX instrument
will not validate beyond this step until the step is completed.

Biomek® FX User’s Manual
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9.4.2.2 Configuring Runtime Data

Runtime Data allows the Biomek FX to read specific data about |abware and to
perform operations that meet specific criteria during a method. For example, the
results of abar code read can determine the specific operations performed on the
labware using an IF step.

Note: Information entered in Runtime Data Defaults during method validation
is used because real data has not yet been obtained by Biomek FX.

To configure and use Runtime Data:
1. Sdect Simulated Data. Runtime Data Defaults appears (Figure 9-8).

V e de
= Randorm Murnber

f+ Specific Sting: |B arcode

(ther Properties:

Propert Default ' alue

] I Cancel

Figure 9-8 Runtime Data Defaults settings are entered here

2. Choose Set Labware Barcode to provide data for future decisions.
3. Choose one of the following:

* Random Number — sets the Barcode property to a random
number

OR

e Specific String — sets the Barcode property to the string
indicated

4. IntheProperty field, enter the name of the property to set.

Enter theDefault Value for the property when the property is not present
for the labware.

6. ChooseK when configuration is complete.

Beckman Coulter, Inc.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Using the Devices Step Palette  9-11

9.5 Device Setup Step

The Device Setup step is used to configure the labware contained in multiple
slot external devices, such as a stacker carousel (Figure 9-9). A Device Setup
step only configures one device, so multiple Device Setup steps must be used
when multiple external devices are used.

Device Setup is used to select the type of labware contained in each slot in the
device, and it allowsthe Labware Properties to be set for each piece of labware
in the device.

Note: The softwareincluded with an external device must beinstalled before the
device can be configured in the Device Setup step and accessed by the Biomek
FX instrument.

" Biomek® FX - C:\Program Files\Biomek FX\Methods\Device Setup Step in a method upon the de\/l ce be| ng Confl gured

File Edit Toolz Egecution Options Help

D@ B RE tB@a o | un o s I

Device Setup Step Configuration
The Device Setup Step

Configuration displayed is dependent o

B st
E} E] Device Setup

ﬁ? i Finish

Tip Loader

% ﬁ Instrurnent Setup

Device 'ﬂﬁi Load 96 Tips from TL1 17 > $B5Flat36Round
Setup 16 » SBSFlat36R ound
15> SBSFlat96Round

E @ Aspirate from Asp1
I;J:::iioc: @) Dispense to Disp1

Device IStackerCarouseH ‘l Labware Categony: | <&y 'l

Hotel |a |

20> SBSFlat96R ound

19> SBSFlat36Round laPo6_z00uL AP9E 20y BCDeepdfRoun BCDeepdfSqua
18 » SBSFlat36R ound _

14 » SBSFlat36R ound BCFlatas ClpsideDowr  CostarConedf  CostarFlat3gd:
13 » SBSFlat36R ound

12 » SBSFlat36R ound
11 » SBSFlat36R ound
10 » SBSFlat36R ound

9 SBSFlatI6Round GreinerFlat324 GreinerShallow: LJLShallow384  NuncFlat3g4s:
8> SBSFlat36Round

7 » 5BSFlat36Round L
6 SBSFlat96Round 4‘-
5 SB5Flat36Round |

—ee
4> SBSFlat38Round Reservoir  585Deepl8®S SpEDeepnRo SBSDespdBiqu
3> 5BSFlat36Round
2> SBSFlat96R ound
> ER

SBSFlat334Ro  SBSFla3gdsq

TipBoxLid  TerPlatelid

Delete | Addlid | Bemovelid

I

|Device Setup Step in a method® |Defaultword [ETC: 0:00:00 |

&

Dewice
Setup

Figure 9-9 Device Setup Step Configuration

Insert aDevice Setup step into the Method View (Figure 9-9).
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9.5.1 Configuring the Device Setup Step

When a Device Setup step isinserted into a method, the Device Setup Step
Configuration appears (Figure 9-9). The Device Setup Step Configuration
includes:

» Configure Selection — displays the Labware Properties for the
selected piece of labware.

» Delete — removes labware from the selected slot.

* Add Lid — communicates to the software that alid is included with a
piece of labware, such as atip box or microplate with alid. When Add
Lid is applied to any piece of labware, an asterisk appears next to the
labware indicating that alid is present.

* Remove Lid — communicates to the software that alid has been
removed from the labware. When Remove Lid is applied to any piece
of labware with an asterisk next to its name, the asterisk disappears
indicating that alid is no longer present.

Note: When a stacker carousd is the device being configured, the
Device Setup step displaysadrop-down list for Hotel A through D and
alist of the positions available to support labware within each of the
four hotels (Figure 9-9).

To configure the Device Setup steps:

1

Select the Device from the options listed. The configuration for the device
is displayed in Step Configuration.

Select aLabware Category.

Select aposition, or multiple positions, within the configuration of the
device to populate with labware.

Select a piece of labware from the graphical 1abware display.
OR

Drag and drop a piece of labware from the graphical labware display to the
desired position in the device.

Note: If astacker carousdl is being populated with labware, the labware is
automatically assigned to the lowest available position in the stack.

Select a piece of labware in the Step Configuration.

Select Configure Selection, and Labware Properties appear for thetype
of labware being configured (Figure 9-11) and (Figure 9-12). Use Labware
Properties to configure each piece of labware within the device (refer to
Section 9.5.1.1, Tip and Labware Properties).

Choose OK to save Labware Properties and return to the Device Setup
Step Configuration.

Beckman Coulter, Inc.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Using the Devices Step Palette  9-13

8. UseAdd Lid and Remove Lid as necessary to configure the lid status for
the labware in the device.

Note: When Add Lid is selected, it indicates that alid isincluded with a
piece of labware. An asterisk appears next to the labware in the graphical
representation of the stack (Figure 9-9).

When Remove Lids is used on a piece of labware preceded by an asterisk,
the asterisk disappears indicating that the lids are not present.

9.5.1.1 Tip and Labware Properties
Each piece of labware can be configured using Labware Properties.

1. To access Labware Properties, double-click on a piece of labwarein the
Device Setup Step Configuration.

OR
Select Configure Selection
OR

Right-click on apiece of labware in the Device Setup Step Configuration,
and select Configure Selection... (Figure 9-10) to open Labware
Properties.

Configure 5

Delete
Add Lid
Remowve Lid

Figure 9-10 Menu accessto Labware Properties

The configuration optionsin Labware Properties provide the following
information, if it appliesto the type of labware selected:

* Name assigned to a piece of labware, if desired

* Labware type

+ Content

*  \olume, if known

*  Number of times tips can be used

e Where to dispose of labware

*  Where to dispose of tips
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9.5.1.1.1 Configuring Tip Properties

When the labware selected for configuration is atip box, Labware Properties
provides the ability to configure the following information (Figure 9-11):

Labware Properties

Mame: || Labware Type: IAF'EIE_2DEIuL
Load no mare than |1 ill times
When empty, zend to: Unload Tipz Into:
<Home: j |<Tipb0:-:> j
Ok I Cancel |
Figure 9-11 Labware Propertiesfor tips
1. InName:, assign anameto the tip box.
Note: Naming tip boxesforces the software to look for aspecific box of tips
rather than any tip box containing the specified tip type, located anywhere on
the deck.
Note: Multipletip boxes can be given the same name. Thisis used to create
apool of tip boxes for a specific use.
2. InLoad no more than, enter the maximum number of times tips can be
loaded onto the pod during the method.
Note: For apool of tip boxes with the same name, each tip box can have a
unigque maximum number of loads. The software automatically selects from
the pool the closest tip box that has not been used the maximum number of
times.
3. InWhen empty, send to:, select afinal destination for the tip box at the
end of the method.
4. InUnload Tips Into:, select the location to unload the tips.
5. Choose OK to save Labware Properties and return to the Device Setup

Step Configuration.
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9.5.1.1.2 Configuring Labware Properties

When the labware selected for configuration is a microplate or reservoir,
Labware Properties provides the ability to configure the following information
(Figure 9-12):

Labware Properties

Mame: IFler Labware Type: IF!Esewnir
Yolurme: ZRE032 ill pl W Enown Yalume b axirmum Yolume: 258032 47pL
Liquid Type: IWater j

kK I Cancel

Figure 9-12 Labware Properties for microplates or reservoirs

1. InName:, enter aname for the labware, if desired.

Note: Naming labwareisrecommended. Names should be descriptive of the
contents of the labware or the work being accomplished during the method.
Descriptively naming labware may reduce confusion.

2. Check Known Volume, if the volume contained in the |labware is known.
The Volume: field is activated.

3. Enter the Volume.

Note: The Volume in amicroplate or reservoir should be supplied
whenever possible. The volume information is used by many of the pipetting
techniques supplied with the Biomek FX software when calculating the
height to aspirate or dispense liquid. If the volumeis not supplied, the liquid
level cannot be determined by the software and the aspirate and dispense
heights must be specified in the pipetting steps.

4. Enter theLiquid Type contained in the labware. The liquid typeis useful
information when the Biomek FX auto-sel ects a pipetting technique. The
pi petting technique is selected based on the physical factors of the liquid, as
well asthe physical attributes of the labware. For moreinformation on liquid
types, refer to Chapter 10, Using the Technique and Liquid Type Editors.

5. Choose OK to save Labware Properties and return to the Device Setup
Step Configuration.
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9.6 Device Action Step

B

Dewice
Fotion

The Device Action step is used to configure the actions of active ALPs on the
deck, such as operating the wash pump for the Wash ALP, stirring actions for the
Stirring ALP, and shaking actions for the Microplate Shaking ALP.

Note: Any devicesinstalled in Hardware Setup, except Tip Loaders and Device
Controllers, are listed under Device in the Device Action Step Configuration.

9.6.1 Configuring the Device Action Step

When Device Action isadded to amethod, the associated configuration appears.
Insert aDevice Action step into the Method View (Figure 9-14).

The configuration options available for the Device Action step depend upon the
device selected for configuration.
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9.6.1.1 Configuring the Device Action Step for the Wash
Station ALP

To configure the Device Action step for the Wash Station ALP (Figure 9-13):
1. Select the Device performing the required operation.

2. InCommand, indicate the desired state for the Wash Station ALP: On or
Off.

Note: The Wash Station AL P stops washing when the Finish step is
executed.

% Biomek® FX - C:\Program Files\Biomek FX\Methods\Device Setup Step in a method.bmt

Fle Edit Toolz Esecution Options Help
Ded@RRS s B@B0e | > 0]~ s
B Start Device: \w ashPurmpl

% % Instrurnent Setup Command:  |On -

E] E%‘] Device Setup

%:ﬁe StackerCarousell: Present Plate Device Action Step Configuration

E ﬁ; Load 96 Tips from TL1 The Device Action Step Configuration

Devie @ Aspirate from Aspl specifies an operation performed on a
Wash Station ALP.

ﬁ; C]b Dispense to SC1

Tip Loader E WashPump] On

E Finish

Method View
The Device Action
caption indicates the
device and its status.

E

Figure 9-13 Device Action step for the Wash Station ALP

I

|Device Setup Step in a method* |Defauliworld [ETC: 0:00:25 |
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9.6.1.2 Configuring the Device Action Step for the
Stirring ALP

Stirring ALP, the presence of the stir bar must be taken into
consideration. Pipetting operations that do not account for the
height of the stir bar could damage to the tips.

f CAUTION: When setting the height for pipetting operations on the

To configure the Device Action step for the Stirring ALP (Figure 9-14):
1. Select the Device performing the required operation.
2. InCommand, indicate the operation performed by the device.

3. Select the Stirring speed, whichisin the range of 1-100 indicating a
percentage of the Stirring ALP’s maximum stirring speed.

4. InTime to reach full speed, select how long (in seconds) it should take
to reach the full stirring speed.

5. InStop for Pipetting?, select whether or not to stop the stirring operation
for pipetting.

Note: The Stirring ALP stops stirring when tiénish step is executed.

% Biomek® FX - C:\Program Files\Biomek FX\Methods\Device Setup Step in a method.bmt

Fle Edit Toolz Esecution Options Help

DB R RS s md > e|»no]x]s

% B Start Device: ISlirrerALF'D 'I
ohe % Instrurnent Setup Command: |sm v[
Ee t;a Device Setup Stiring speed [5 percent
Dleice StackerCarausell: Present Plate Time to reach full speed |3 seconds
Setup
E ﬁ:‘ Load 96 Tips from TL1 Stap for pipetting? Yes -
Devie @ Aspirate from Aspl
3 - - - -
iii (| Dispense to ST Device Action Step Configuration
Tip Loader E StirrerALPO Stir The Device Action Step Configuration
i Finish speglfles an operation performed on &
Stirring ALP.

E

Figure 9-14 Device Action step for the Stirring ALP

I

|Device Setup Step in a method* |Defauliworld [ETC: 0:00:25 |
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9.6.1.3 Configuring the Device Action Step for the
Microplate Shaking ALP

To configure the Device Action step for the Microplate Shaking ALP
(Figure 9-15):

1. Select the Device performing the required operation.
2. InCommand, indicate the operation performed by the device.

3. Select the Shaking speed, which isin the range of 1-100 indicating a
percentage of the Microplate Shaking ALP’s maximum shaking speed.

4. InTime to reach full speed, select how long (in seconds) it should take
to reach the full shaking speed.

Note: The Microplate Shaking ALP stops shaking automatically when
pipetting to or from the ALP. Shaking restarts when the pipetting operation is
finished.

Note: The Microplate Shaking ALP stops shaking when a gripper operation
is performed, but does not restart when the operation is completed.

Note: The Microplate Shaking ALP stops shaking whenRhmesh step is
executed.

" Biomek® FX - C:\Program Files\Biomek FX\Methods\Device Integration Steps in a method. bmt

File Edit Toolz Execution Option: Help

DeeB B R& Ll wae» o | ds

B st Device:  [ShakelP0 ]
% % Instrument Setup Command: [Shake =]
t@ E‘él Device Setup Shaking spead [F pereent
B __m StackerCarousell: Present Plate | Timetoreachfullspeed [T seconds

L m StackerCarousell: Present Plate A
e
Bavise E ShakerALPO Shake

#etion Device Action Step Configuration
i ﬁ:‘ Load 96 Tips from TLT TheDevice Action Step Configuration
Tio Loader @ Aspirate from Aspl specifies an operation performed on a
1 - _ Microplate Shaking ALP.

[} QL) Dispense to Disp]

——

tackerCanouse i Flnl Sh

4 | >

|

|Device Integration Stepz in a method  |Defaultwiorld |ETE: 0:00: 24 |

Figure 9-15 Device Action step for the Microplate Shaking ALP
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9.7 Tip Loader Step

The Tip Loader step provides more control over a Tip Loader ALP than other
steps using the Tip Loader ALP, such as New Tips and Unload Tips
(Figure 9-16).

Note: A usable tip box must be present on the Tip Loader ALP before using the
Tip Loader step. The Tip Loader step does not automatically locate atip box
prior to performing an operation.

Use the Tip Loader step when more precise control over tip loading and
unloading is required, such as when performing multiple aspirate and dispense
operations with each operation requiring a specific set of tips.

" Biomek® FX - C:\Program Files\Biomek FX\Methods\Device Setup Step in a method.bmt

File Edit Tools Egecution Optionz Help
DB RRE s BB 0o > 0]
B st T v
% ﬁ Instrument Setup t:‘““” :m :
Ee t‘e‘] Device Setup _
%:r‘.]c: StackerCarousell: Present Flate i : :
E T Load 96 Tips from TL1 Tip I'_oader Step Conf|gurat'|on
ol @ Asprate from Asp] Thg Tip Loader Stgp Configuration
i indicates the operation performed by
iy [@P Dispense toSC1 the Tip Loader, the deck |ocation of
T ety i Finish the Tip Loader used, and the pod used
y with the Tip Loader.
Method View

The Tip Loader step
caption indicates the deck
location of the Tip Loader
accessed during the
method and thetype of tips
being loaded.

I

|Device Setup Step in a method™ |Default\:\u"0r\d |ETEI: 0:00:13 |

Figure 9-16 Tip Loader step and configuration

Insert aTip Loader step into the Method View (Figure 9-16).
(111

Tip Loader
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9.7.1 Configuring the Tip Loader Step

When the Tip Loader step is added to a method, the associated configuration
appears (Figure 9-16).

To configure Tip Loader:

1. InTips, specify whether to Load or Unload tips.

Note: If the Tips field indicates that aload is performed, the Tip Loader
caption in Method View indicates the operation witload 96 Tips from
..."; however, ifUnload is requested, the caption reads,

“Unload 96 Tips from ...".

2. Specify thd.ocation of the Tip Loader on the Biomek FX deck.
3. Specify théPod performing the tip load operation from the drop-down list.
OR

Select thd”od from the Current Deck Display. The tip diagram on the left of
the Current Deck Display represeRisdl1, while the tip on the right
represent®od2. Selecting a pod from the Current Deck Display
automatically updateBod in the Step Configuration.

Note: In Pod, Podl is the default for a one-pod Biomek FX system. In a
two-pod Biomek FX system, the pod configured as the default pod is
initially displayed inPod.
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10 Using the Technique and Liquid
Type Editors

10.1 Overview

10.1.1 Understanding Techniques

Biomek FX pipetting operations, such as aspirate, dispense, and mix, are
controlled by techniques. A technique stores a set of values used in pipetting
operations, such as aspirate and dispense height, pod speed, and tip touch.
Biomek FX also stores a set of properties related to each technique, such as
labware type and liquid type. Based upon these values and properties, the
appropriate pipetting technique is selected automatically for the pipetting
operation.

10.1.2 How Techniques Work

Biomek FX is preprogrammed with avariety of techniques. The propertiesinput
during method building are matched with technique properties to select the most
appropriate technique for use in the pipetting operation. Techniques are selected
automatically based upon the number of properties that match the method. For
example, atechnique that matches five propertiesin amethod is selected over a
technique with four matching properties.

In most instances, one technique will have the closest match with the properties
of the current method; however, if more than one technique matches the same
number of properties, Biomek FX selects the technique with the highest rank.

Because Biomek FX selects techniques automatically, any change within a
method may result in a new technique selection. When a single value or property
is changed in the method, Biomek FX makes sure the technique is till the most
appropriate technique to use.
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10.1.3 Why Techniques are Valuable

Techniques are a flexible way to make the pipetting process easier. Techniques

allow the pipetting settings to be saved globally and used in multiple methods.

Each time a method is created, the technique most appropriate for the pipetting
operation is selected with no additional configuration required. When multiple
sources and liquids are used in a method, each pipetting operation may use a

different technique. This allows for appropriate pipetting throughout the entire
method.

Customized techniques may also be created. Once additional techniques are
created, they appear and function like existing techniques.
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Figure 10-1 Technique Browser where technique parameters are displayed
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10.1.4 Selecting Techniques Manually

Automatic selection of techniquesisturned on by default; however, there may be
instances when manual selection of techniquesis desired. When Auto-Select is
unchecked, manual selection of techniquesis possiblein the source or destination
configuration of a pipetting step, such as Transfer or Combine. Biomek FX
shows all matching techniquesin adrop-down list in the Technique field
(Figure 10-2).
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Figure 10-2 Customize techniques or manually select techniquesfrom alist in
source or destination configurations of a pipetting step
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10.1.5 Identifying Techniques

Techniques are identified by name in the Technique Browser (Figure 10-1).
The name of the technique is a control name (identifier) which is related to and
identifies the values used during amethod run. When a technique is selected, the
name appearsin the Technique field (Figure 10-2).

10.1.6 Understanding Liquid Types

Liquid type information is used by techniques to help control the aspirate and
dispense used during a method. Due to liquid characteristics, such as viscosity or
volatility, each type of liquid may need to be pipetted in a different way. By
defining liquid types in the Liquid Type Editor, the liquid pipettes consistently
among methods. Liquid types containing properties such as Prewet Delay or
Blowout Volume may be configured within the Liquid Type Editor. Any
configured liquid type may be set as default and used when labware is not
configured for any particular liquid type.

Note: Refer to Section 10.5 Understanding and Creating New Liquid Types.

10.2 Creating New Techniques

The default techniques are sufficient for most pipetting operations; however,
there are instances when additional techniques are needed. For example, a
method may call for a pipetting technique for a384-well titerplate that transfers a
volume between 20 pL and 40 L of DM SO. Additional techniques can be
created and used in multiple methods that contain these properties, then selected
automatically for any other pipetting operations with matching properties.

Create additional techniques using the Technique Browser (Figure 10-4). The
following properties are used when creating techniques:

e Labware — predefined and custom labware
e Liquid type — predefined or new liquid type
* Pod — pod performing the pipetting operation

e Tips — predefined or custom tips

e Volume — amount of liquid being pipetted (minimum and maximum)

Note: Automatic selection of techniques may be turned off and new techniques

created within a step configuration (refer to Section 1Cr&ating Techniques
within a Method).
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10.2.1 Accessing the Technique Browser
To access the Technique Browser:

Choose Tools>Technique Browser. The Technique Browser appears
(Figure 10-4).

Toolz

. Labware Type Editor
€ Deck Editar

. Device Editor

'. Tip Tupe Editor

& Pod Editar

M Technigue B
T Liquid Type E ditar
?" Fipetting Template E ditor

0\ Commurication Port
Q Loa Configuration
0\ Matual Contral

Q Single Step

0\ Import/E port Litiliky

Figure 10-3 Tools Menu

The Technique Browser contains two main views:

e Context Information — Filters the defined techniques then displays in
the Techniques View only the techniques containing the selected
properties.

e Techniques View — Lists all defined techniques and technique
properties that match the selected criteria.
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Figure 10-4 Technique Browser
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I e

10.2.2 Setting Technique Properties
Thefirst step in creating atechnique is to set the technique properties.

To set properties of a new technique:

1. Inthe Technique Browser, choose New. Technique Properties appears

(Figure 10-5).
OR

Right-click in the Techniques View and choose New from the menu.
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Figure 10-5 Setting Technique Properties

2. Enter aTechnique Name.

3. Enter aRank.

Note: Rank allows Biomek FX to give techniques preference over others.
For example, if two techniques use a 384-well titerplate and P20 tips, with

the difference between techniques being the Mix Before Aspirate values,

one technique may have ahigher priority (Rank of 1) over the other (Rank of
2) for automatic selection, depending upon properties input during method

building.
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4. In Context Information, select the desired Labware, Liquid Type, Pod,
and Tips to usefor the technique.

Note: Toremove all current selections from the Technique Properties,
right-click in Context Information and select Clear Selections.

5. Enter the Minimum Volume.
6. Enter the Maximum Volume.
OR

To change the minimum and maximum volumes graphically, move the
handles on the graphical Volume Range.

Note: Theleft gaugeisfor Minimum Volume and the right gauge is for
Maximum Volume.

7. Choose OK.

To access the properties of an existing technique;

Choose the Properties button on the Technique Browser toolbar.

& : OR
Fropertiez
Right-click on the technique entry in the browser and sel ect the appropriate menu
item.

10.2.3 Setting Technique Values

After creating a technique and setting the related properties, set the technique
values, such as Tip Touch or Mix After Dispense, before performing a method.
Set the valuesin Technique Editor (Figure 10-6).

Note: The Technique Browser lists all available techniques. The Technique
Editor allows for configuration of the technique values for the specific technique.

10.2.3.1 Setting Values in Technique Editor
In the Techniques Editor, a drop-down list and six tabs appear:

e General — shows a description of aspirate, dispense, and mix
properties for the technique

» Aspirate — configures aspirate options
» Dispense — configures dispense options
e Mix — configures mix options

e Calibration — configures calibration options for accurate pipetting
(refer to Section 10.4alibrating Techniques).

e Liquid Type — overrides the liquid type settings and uses new settings
for the technique
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10-8 Using the Technique and Liquid Type Editors

10.2.3.1.1 Viewing Technique Description

The General tab gives a description of each liquid-handling operation. For
example, in Figure 10-6 the Aspirate section shows the speed at which
movement occurs in the well and the height at which operations execute. The
icons below each heading identify some of the operations the technique performs
(Table 10-1).

To set technique values, such as aspirate speed or Mix Before Dispense;
1. Inthe Technique Browser, select the technique to modify.
) 2. Choose Edit.
E dit OR
Double-click on the technique.
OR

Right-click in the Techniques View and choose Edit from the menu.

Technique Editor - Low-Yolume I

Pipetting Template: (S ER RN E LG

General Igspiratel Qispensel i I Ealiblatiunl Liquid T_I,Jpel

Aspirate

Move within the well at 100% speed.
Aspirate at -0.5 mm from the Liquid.

el @

Dispense

Move within the well at 100% speed.
Dispense at -0.5% mm from the Liguid.

S
Mix

Move within the well at 100% speed.
Aspirate and dispense at -0.5 mm from the Liguid.

@ & @

] I Cancel

Figure 10-6 Technique Editor — General tab gives a description of technique

3. Select th&eneral tab.
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Theicons are:

Table 10-1 Technique Icons

Icon

Associated Operation

Tip Touch — touches the tip on thé
side of the well.

Blowout (used irDispense
operations only) — aspirates an ai
gap before the liquid aspirates, an
dispenses the air gap after the liqu
has been dispensed.

=

id

(€]

Follow Liquid — Tip follows liquid
level during pipetting operations.

&

Prewet Aspirate operations only)
— Quickly aspirates and dispense
liquid before the main aspirate
operation occurs.

Mix — Mixes liquid in wells before
aspirate or after dispense.

(&

Trailing Air Gap @Aspirate
operations only) — Aspirates air
after liquid is aspirated to help
prevent drips.

Note: Accessthe Technique Editor (Figure 10-6) through the Aspirate,
Dispense, Transfer, Combine and Mix steps by choosing Customize...

in the step configuration. This overrides the current technique in the

pi petting operation.
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10.2.3.1.2 Setting Aspirate Values

Setting aspirate values allows for the technique to perform specific aspirate
operations by changing related values, such as Aspirate Height, Pod Speed,
and Mix Before Aspirate (Figure 10-7).

Note: When setting aspirate val ues from the Customize button in the Transfer
or Combine step, the Technique Editor is specific to the operation
(Figure 10-8).

To configure Aspirate options:
1. InTechnique Editor, select the Aspirate tab.

2. Enter the speed % (percentage) between 0 and 100% at which the pod
movesin thewells.

Note: This controlsthe speed of the X, Y, and Z axes. Thiswill affect the
speed at which the pod moves to the aspirate and dispense heights as well as
the tip touch speed.

3. InAspirate at, enter the height in mm for the aspirate and choose the
desired Aspirate Location; Top, Bottom, or Liquid.

Note: Top aspiratesfrom thetop of the well, Bottom from the bottom of the
well, and Liquid aspirates from the top of the liquid. The only time aliquid
level isrequired is when Aspirate is set to Liquid. It is not necessary to
define the liquid level to use Follow Liquid.

When a specific height is entered in Aspirate at, the aspirate operation
occurs at that distance relative to the Aspirate Location.

Technique Editor - Low-Yolume I
Pipetting Template: IDe[ault Template j

General Aspirate |Qispense| i I Qalibratinnl Liguid T_I,Ipel

t e within the well at I % gpeed.

Aspirate at I-D.E mm from the ILiquid "I

¥ Fallovs Liguid

[+ Tip Touch
¥ Prewet
[~ Mix Before Azpirate
ffzf 10 iR ] e,

Leninate at ID o Frar the IBottum "l &t I'IDEI Hspeed)
[IEpERsE &l ID e hE: IEDttDm vl )l I'IDD Einze],

[ Trailling &ir Gap

ak I Cancel

Figure 10-7 Technique Editor — Aspirate tab
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Technique Editor - [Custom] I

Pipetting Template: [a=Em e G

General Aspirate |§a|ibratinn| Liquid T_I.Jpel

towe within the well at |1 0 | X speed,

Aspirate at I'I mm from the IBnttom VI

¥ Fallov Liquid

[+ Tip Touch
[~ Prewet
[v Mix Before Azpirate
Mix |3 ul |50 times.

Azpirate at I‘l rm fram the IButtom "I at I'IEID % speed.
Dizpense at |2 mm from the IEnttc.m vl at I'I o0 | & speed.

[ Trailing &ir Gap

] I Cancel

Figure 10-8 Technique Editor selected from Customize button in Transfer or Combine

4,

Choose Follow Liquid to alow thetip to follow the liquid level during the
aspirate operation.

Choose Tip Touch to allow atip touch (refer to
Section 10.5, Under standing and Creating New Liquid Types).

Note: Tip Touch allowsfor tipsto rest against the side of wellsfor aspecific
amount of time after aspirating.

Choose Prewet to perform an aspirate and dispense cycle before
performing the actual aspirate operations
(refer to Section 10.5, Understanding and Creating New Liquid Types).

Choose Trailing Air Gap to use the defined Trailing Air Gap from the
Liquid Type Editor

(refer to Section 10.5, Understanding and Creating New Liquid Types or
from the Liquid Type tab.

Choose Mix Before Aspirate to mix liquid before the aspirate occurs, if
desired.

Note: Mix aspirates and dispenses a specified number of timeswithin a
piece of labware.
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10.2.3.1.3 Setting Mix Before Aspirate Values

Set the Mix Before Aspirate values when amix occurs before the liquid
aspirates.

To set the Mix Before Aspirate values:
1. Enter the amount of liquid to mix, and the number of times to mix.

2. Enter the Aspirate height in millimeters (mm) at which to perform the
Aspirate.

3. Choose the desired aspirate location: Top, Bottom, or Liquid.

4. Enter the speed % (percentage) between 0 and 100% at which the pod will
aspirate.

5. Enter the Dispense height in millimeters (mm) at which to perform the
Dispense.

6. Choose the Dispense location: Top, Bottom, or Liquid.

7. Enter the speed % (percentage) between 0 and 100% at which the pod will
dispense.

10.2.3.2 Setting Dispense Values

Setting the dispense values allows for specific dispense operations to occur by
changing related values, such as Dispense Height, Pod Speed, and Mix
Before Dispense (Figure 10-9).

Note: When setting dispense va ues from the Customize button in the Transfer
or Combine step, the Technique Editor is specific to the operation
(Figure 10-10).

To set Dispense values, complete the following:
1. InTechnique Editor, select the Dispense tab.

2. Enter the speed % (percentage) between 0 and 100% at which the pod
movesin thewells.

Note: This controlsthe speed of the X, Y, and Z axes. Thiswill affect the
speed at which the pod moves to the aspirate and dispense heights as well as
the tip touch speed.

Enter the height in millimeters (mm) at which to dispense.
4. Enter the Dispense location: Liquid, Top, or Bottom.

Choose Follow Liquid to allow thetip to follow the liquid level during the
dispense cycle.

6. Choose Tip Touch to alow atip touch to occur.

Note: Tip Touch allowsfor tipsto rest against the side of wellsfor a
specific amount of time after dispensing.

7. Choose Blowout to dispense an air gap, if necessary
(refer to Section 10.5, Understanding and Creating New Liquid Types).
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Technique Editor - Low-¥olume I
Pipetting Template: IDe[auIt Termplate j

Eenerall Azpirate  Dispense |Mi:-: I Ealibratinnl Liguid T_I,J|:|e|

towe within the well at I % speed,
Dizpenze at I-D.E mm from the I Liquid "I

¥ Fallov Liquid
[+ Tip Touch
v Elowecut
[~ Mix After Dispense
ffzf 10 pl|1 =)

Leninate at ID v fram the IButtom "I & I'IEID “speed|
[NEpERsE &t ID 0 {0 2 IEnttc.m vl i I'I oo (SEispeed

] I Cancel

Figure 10-9 Technique Editor — Dispense tab

Technique Editor - [Custom] I

Pipetting Template: [a=Em e G

General Dispense |Qalibration| Liguid T_l,lpel

towe within the well at |1 0 | X speed,

Digpenze at I-'I 5 mm from the I Liquid "I

¥ Fallov Liquid
[+ Tip Touch

v Elowecut
[~ Mix After Dispense
ffzf 10 pl|1 time:

Leninate at ID v fram the IButtom "I & I'IEID “speed|
[NEpERsE &t ID 0 {0 2 IEnttc.m vl i I'I oo (SEispeed

] I Cancel

Figure 10-10 Technique Editor selected from Customize button in Transfer or Combine

8. ChooseMix After Dispense to mix liquid after the dispense occurs.
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10.2.3.2.1 Setting Mix After Dispense Values
If Mix After Dispense is selected, complete the following:

1.
2.

Enter the amount of liquid to mix, and the number of times to mix.

Enter the Aspirate height in millimeters (mm) at which to perform the
Aspirate.

Choose the desired aspirate location: Top, Bottom, or Liquid.

Enter the speed % (percentage) between 0 and 100% at which the pod
movesin thewells.

Enter the Dispense height in millimeters (mm) at which to perform the
Dispense.

Choose the Dispense location: Top, Bottom, or Liquid.

Enter the speed % (percentage) between 0 and 100% at which the pod will
dispense.

10.2.3.2.2 Setting Mix Values

Set Mix valuesto create a custom mix. Mix step aspirates and dispenses liquid a
specified number of times during a method.

Note: The number of cyclesis configured in the Mix step configuration.

To configure Mix:

1.
2.

In Technigue Editor, choose the Mix tab.

Enter the speed % (percentage) between 0 and 100% at which the pod
movesin thewells.

Note: This controls the speed of the X, Y, and Z axes. Thiswill affect the
speed at which the pod moves to the aspirate and dispense heights aswell as

the tip touch speed.

Enter the Aspirate/Dispense heights in millimeters (mm) for the
operations (Figure 10-11).
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Technique Editor - Low-¥olume I

Pipetting Template: IDe[auIt Termplate j

Eenerall gspiratel Dizpenze  Mix |Ealibratinn| Liguid T_I,J|:|e|

towe within the well at I % speed,

Agpirate at I-D.E mm fram the ILiquid vl at |20 % speed.
Dizpenze atI-EI.5 i from the ILiquid "I at |2EI % zpeed.

[+ FEollows Liquid
[+ Tip Touch

] I Cancel

Figure 10-11 Technique Editor — Mix tab

4. Enter theAspirate/Dispense location:Liquid, Bottom, or Top.

Enter the speed % (percentage) between 0 and 100% at which the pod will
aspirate and dispense.

Note: The percentage affects the Z and D axis speeds only.

6. Choosd-ollow Liquid to allow the tip to follow the liquid level during the
aspirate and dispense cycles.

7. ChooseTip Touch to allow a tip touch to occur.

Note: Tip Touch allows for tips to rest against the side of wells for a
specific amount of time after mixing.

Biomek® FX User’s Manual

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



10-16 Using the Technique and Liquid Type Editors

10.2.3.3 Overriding Liquid Type Values

These settings will override values set in the Liquid Type Editor (refer toSection
10.5, Understanding and Creating New Liquid Types). Configure the liquid type
override values so specific pipetting characteristics will result, such as the
amount of air to use as a blowout, or speeds for aspirate and dispense.

Note: Use this only when overriding the liquid type. Create additional liquid
types when using common liquid type settings.

To set liquid type override values for this technique:
1. InTechnique Editor, choosetheLiquid Type tab (Figure 10-12).

Technique Editor - Low-Yolume I

Pipetting Template: I Default Template

Eenerall Qspiratel Qispensel i I Calibration  Liguid Type |

¥ Oweride Liquid Type Sethings

Azpirate

Drelay: ID ms
Speed: IED

&

Dispense

Drelay: ID g
Speed: IED

i

i Frewet

Owerage: I‘l 0 pl
Delay: IEI ms

Blowout

Walumne: |1 0 pL
Delay: IEI g

rTraling Air Gap———————

Wolume: ID uL

~Tip Touch

Drelay: IIJ e

g

Speed: IED
Q. I

Figure 10-12 Technique Editor — Liquid Type tab

Cancel |

2. SelectOverride Liquid Type Settings.

Note: WhenOverride Liquid Type Settings is selected, theiquid Type
settings are not used.

In Aspirate, enter the desiredelay in milliseconds (ms).

4. InAspirate, enter the desired aspird@@peed as a % (percentage) of the
total system speed.

5. InPrewet, enter the desire@verage in microliters.

Note: Overage is the amount of liquid to be aspirated over the amount
specified in the step configuration.

6. InPrewet, enter the desireBelay in milliseconds.

7. Enter theTrailing Air Gap Volume in microliters (uL).
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8. InDispense, enter the desired Delay.

9. InDispense, enter the dispense Speed as a % (percentage) of the total
system speed.

10. In Blowout, enter the desired Volume.
11. In Blowout, enter the desired Delay.
12. In Tip Touch, enter the desired Delay.

13. InTip Touch, enter the desired tip touch Speed as a percentage of the total
system speed.

10.3 Creating Techniques within a Method

The Aspirate, Dispense, Combine, Transfer, Mix, and Wash steps provide
accessto the Technique Editor during method development. Custom techniques
created within a method are saved within the current method only and accessible
only in the pipetting operation for which the technique was created. The
technique can be saved for global use after configuration, if desired.

10.3.1 Modifying a Technique Through a Method
Step

Techniques used in methods are normally auto-sel ected by Biomek FX; however,
circumstances may require modifications to techniques due to the current setup
or liquid type. When modifying techniques or creating new techniques within a
method, only the parameters for the specific operation, along with Liquid Type
and Calibration settings, may be modified.

To modify atechnique within a step or method:

1. Select the desired step in the method (Aspirate, Dispense, Combine,
Transfer, Mix, or Wash).

2. Select the desired source or destination.

3. Choose Customize... (Figure 10-13). Technique Editor - [Custom]
appears (Figure 10-14).
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Figure 10-13 Technique selection within a method
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Technique Editor - [Custom] I
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Figure 10-14 Dispense Tab appears because Customize was selected
from the Transfer Destination

4. Customize the technique as needed
(refer to Section 10.2.3, Setting Technique Val ues).

Note: Technique Properties, such asLabware Type, Liquid Type, and
Tips, cannot be configured for the custom technique when creating the
technique within a method. The technique uses the known properties of the
specific operation being customized. Technique Properties are configured
upon saving the technique for global use (refer to Section 10.3.2, Saving
Custom Techniques).

5. Choose OK. [Custom] replaces the technique name.
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10.3.2 Saving Custom Techniques

A custom technique is saved within the method in which it was created; however,
any custom technique can be saved for global use.

To save a custom technique for global use:

1. Choose Save As... in the step configuration (Figure 10-15).

File Edit Toolz Egecution Options Help
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Figure 10-15 Save a custom technique within a step

2. Enter the Technique Name, then select the properties desired for the
technique (refer to Section 10.2.2, Setting Technique Properties).

3. Choose OK. The new technique name appears in Technique.
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X

Femove

10.3.3 Removing Techniques

There may be techniques created that become obsolete or are no longer needed.
To prevent Biomek FX from choosing obsolete or unwanted techniques during a
method run, remove them from the Technique Editor.

To remove techniques:
1. InTechnique Editor, select the technique.
2. Choose Remove.

OR

Right-click and choose Remove from the menu. A Confirm prompt
appears (Figure 10-16).

- |

@ Are you zure you wish ta remove the technigue ''Low-olume'" from vour workspace?

] m |

Copy

Pazte

Fropertiez

Figure 10-16 Remove technique confirmation prompt

3. Choose Yes to remove the technique.

10.3.4 Copying and Pasting Techniques

When amethod uses pipetting requirements that are slightly different from the
requirements of previously created techniques, copy and modify the technique
that most closely resembles the new pipetting requirements.

To copy and paste techniques:
1. InTechnique Browser, select the technique to copy.
2. Choose Copy.
OR
Right-click and choose Copy from the menu.
3. Choose Paste. The copy appears with the nant&dpy of (Technique)”.
OR
Right-click and choosPaste from the menu.
4. Select the copied technique.
ChooseProperties.
OR
Right-click and choosBroperties from the menu.
6. Enter a new name for the technique, if desired.

7. Makeany changeto the technique
(refer to Section 10.2.&¢tting Technique Values).

8. ChooseOK.
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10.3.5 Filtering Available Techniques

The Technique Browser shows all techniques available by default; however,
there are times when only techniques involving specific properties need to be
viewed. To show only those techniques matching the selections, filter techniques
using Context Information. By filtering the available techniques, all techniques
matching the specified criteriaare shown, while any techniques that do not match
the criteria are hidden from view.

Note: When a technique does not have a specific configured property, the
Technique Browser shows an asterisk (*) in that property column in the
Techniques View. When filtering techniques, if a selection in Context
Information does not find amatching property in that column, the technique may
be shown until another property is selected that allows it to be filtered out.

To filter techniques by propertiesin the Technique Browser:

1. Inthe Technique Browser, select the desired propertiesin Context
Information. The techniques with the specified properties or an * in the
specified field appear (Figure 10-17).

0O v Oy g} s g =
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~D 0 BCDeepFRound [ Lysis Solution BCDeep..  Lysis Fods6  P200FZ. * - 1
-0 0 BEDespIBSquare ) Miniprep Sclutions BCDesp.. Miniprep.. Pod3  F200PZ. * - 1
~O 0 BCDecpel [ wiash Solutions BCDeep.. Wash  PoddS  P200FZ. * - 1
8 g SEE:S?SEDDWHTIDBOHL [2) Lowe-vol Reservai BCDeep.. * * * 20 Jat}
- CostarConed6Raund 0 LUW-VUIL.’ImE BCDeep.. ) i ) = =
0 D CostarFlal3845 quare ) Reservoir BCDeep.. * * * 18 * B0
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O[] MNuncFlat3845quare
[ [0 PromegaFikter
O [ Promegaholder
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=u D SBSDeep3845quare
O[] SB5DeepdtRound
[ [0 5BSDeepdssquare
O SBSFlat324Round
O[O SBSFlat284Square -
S neeaem
4 | _’l_I 4 | H
[17 Techniques 11 Total)
N Total Techniques displayed matching the current
filters and the Total Techniques available.

Figure 10-17 Filtered techniques in the Technique Browser

oy 2. Todisplay all techniques, choose Show All. Thisclearsall selectionsin

o== Context Information.
Sho All

3. Choose Close to close the Technique Browser.
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10.4 Calibrating Techniques

Calibration of techniques improves the accuracy of pipetting operations. All
method stepsinvolving aspirating, dispensing, and mixing volumes of liquids use
calibration to make sure an accurate volumeis aspirated and dispensed. During a
method run, Biomek FX aspirates and dispenses liquid based on the results of the
following equation:

Actua Value = Expected Value * Slope + Offset
The properties in the equation are:
» Actual Value — the amount physically aspirated and dispensed.

e Expected Value — the amount that is expected to be aspirated and
dispensed.

» Slope — the amount to multiply a given volume by to achieve the
desired calibration.

» Offset — the amount of overage by a specific amount, suchubs 2

The graph irCalibration shows the results of the equation dynamically. As the
slope or offset change, the calibration plot adjusts accordingly.

To calibrate techniques:
1. InTechnique Browser, select theechnique to calibrate.
2. Choosedit.

OR

ChooseEdit from the menuTechnique Editor appears.

Technique Editor - Low-¥olume I

Pipetting Template: IDe[auIt Termplate j

Eenerall gspiratel Qispensel i LCalibration |I__iquid T_I,J|:|e|

Slope:

e

Offzet:

|2.?5

275 L+

0 25 L

tdinimum pipetting height: IEI.2 mm abowe the well bottam.
Ok I Cancel

Figure 10-18 Technique Editor — Calibration Tab
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E‘J

Cloze

Select the Calibration tab (Figure 10-18).

4. Enter the Slope at which to calibrate. The calibration plot adjusts
accordingly.

Note: Slope should be greater then 0. A slope of 1 and an offset of 0 does
not alter the volume manipulated during a pipetting operation.

5. Enter the Offset desired. The calibration plot adjusts accordingly.

Note: Thelarger the offset, the higher up the Y axis of the graphical display
the slope begins (Figure 10-18).

6. In Minimum pipetting height, enter the number of millimeters from the
bottom of the labware that the tip is not allowed to go below.

7. Choose OK.

8. Choose Close to close Technique Browser.

10.5 Understanding and Creating New Liquid Types

The Liquid Type Editor is used to create new liquid types or to modify existing
liquid types for methods. Each time anew liquid typeis created, it becomes
available for all new and existing methods created in Biomek FX. Any liquid
type may be set as the default liquid type. In amethod, the default liquid typeis
used when a piece of labware is not configured with a specific liquid.

When adding new liquid types, configure the following:

» Aspirate — configures the delay, speed, and trailing air gap applicable
to the liquid.

Note: A trailing air gap draws air into the tips after aspirate to help
prevent liquid drips during a method run.

» Prewet — configures the amount of additional liquid to aspirate, and
the amount of time to pause before dispensing.

e Wash — configures the amount of liquid used to clean a tip and the
default number of aspirate and dispense cycles.

» Dispense — configures the delay and speed of the dispense operation
during a method run.

* Tip Touch — configures the amount of time to pause while the tip is in
contact with the side of the well and the speed at which the pod should
move during the operation.

* Blowout — configures the amount of air used in the Blowout, and the
delay after the air has been dispensed.

Note: WhenOverride Liquid Type Settings is selected in the technique, the
liquid type settings created friquid Type Editor are turned off (overridden).
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Figure 10-19 Liquid Type Editor
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M e

10.5.1 Creating New Liquid Types

New liquid types are created using the information above. Liquid type settings
are used in the steps of amethod to determine how pipetting operation occurs.

Note: Refer to Chapter 11, Using the Pipetting Template Editor.

To create anew liquid type:

1. Choose Tools>Liquid Type Editor (Figure 10-20). Liquid Type Editor
appears (Figure 10-19).

Tools

. Labware Type Editor
&} Deck Editor

. Device Editor

'. Tip Tupe Editor

&} Pod Editor

v" Technique Erowszer

k) Licuid Tupe Editor

TJ"" Fipetting T emplate Editor

Q Cammunication Port
Q Log Configuration
Q M anual Contral

Q Single Step

Q | mport/E gport il

Figure 10-20 Tools Menu
2. Choose New. The new liquid type appears in the Liquid Type View with the
name ‘New Liquid” (Figure 10-19).
Enter the name of the new liquid type.
In Aspirate, enter theTrailing Air Gap in microliters (iL).

In Aspirate, enter the desiredelay in milliseconds (ms).

S -l

In Prewet, enter the desire@verage in microliters.

Note: Overage is the amount of liquid to be aspirated over the amount
specified in the step configuration.

8. InPrewet, enter the desirebelay in milliseconds.

9. InWash, enter theDefault Cycles.

10. InWash, enter théDefault Volume as a percentage of the maximum used

volume.

11. ChooseColor... to designate a new display color for the liquid, if desired.

Note: The color affects only the display of aspirated liquid. Traling Air
Gap is always green arBlowout is always red.
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12. In Dispense, enter the desired Delay.

13. In Dispense, enter the desired Speed as a % (percentage) of the total
speed.

14. InTip Touch, enter the desired Delay.

15. InTip Touch, enter the desired Speed as a percentage of the total speed.
16. In Blowout, enter the desired Volume.

17. In Blowout, enter the desired Delay.

18. Choose OK to enter the new liquid type and close the Liquid Type Editor.

Note: Choose Apply to save the new liquid type without closing Liquid
Type Editor.

10.5.2 Removing Liquid Types
If aliquid typeis no longer needed, remove it from the workspace.
To remove aliquid type:

1. IntheLiquid Type Editor, select the liquid type to remove.

* 2. Select Remove.

Femove

10.5.3 Copying and Pasting Liquid Types

To use the sameliquid type with different parameters, copy and paste liquid types
within the Liquid Type Editor.

To copy and paste liquid types:
1. IntheLiquid Type Editor, select the liquid type to copy.

2. Select Copy.
Copy
3. Seect Paste. The new liquid appears with the nan@opy of (Liquid
iz} ;
Pazte Type)”

4. Rename the liquid type as desired.

Makeany desired changes to the liquid type
(refer to Section 10.5.Creating New Liquid Types).

6. ChooséOK.
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o

Drefauilt

10.5.4 Specifying the Default Liquid Type

Use any defined liquid type as the default. Any labware on the deck not
configured with a specific liquid type uses the default liquid type parameters for
pi petting operations.

To set the default liquid type:
1. IntheLiquid Type Editor, select the liquid type to set as default.
2. Choose Default.

Note: The default liquid type appears with a check mark in the Liquid Type
List. When the default liquid typeis highlighted in the Liquid Type List, the
Default button is toggled on.
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11 Using the Pipetting Template

Editor

11.1 Overview

A Pipetting Template contains al the operations available for transferring liquid.
Using technique propertiesinformation, liquid type information, and information
input during method building, the Pipetting Template takes all thisinput and uses
it to control the sequence of operations during method execution. Each technique
has only one pipetting template associated with it.

Biomek FX contains a default pipetting template by which all predefined
techniques are controlled; however, using the Pipetting Template Editor,
pi petting templates can be modified, or new ones can be created.

11.1.1 Opening the Pipetting Template Editor

To open the Pipetting Template Editor for creating and modifying pipetting
templates, choose Tools>Pipetting Template Editor (Figure 11-1). The
Pipetting Template Editor appears (Figure 11-2).

Tools

0 Labware Tupe Editor
€ Deck Editar

0 Device Editar

0 Tip Type Editor
& Pod Editar

?’ Technique Browser
T Liquid Tupe Editer

M Fipetting Template E ditor

€2, Communication Port
Q Log Configuration
Q Matual Contral

Q Single Step

Q Import/Expart Utility

Figure 11-1 Accessing Pipetting Template Editor from the Tools menu
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Pipetting Template Steps Pipetting Template
Template steps used in creating Method View
or modifying pipetting Displays operationsin
templates. the Aspirate, Dispense,

or Mix functions.

Figure 11-2 Pipetting Template Editor

11.2 Viewing Existing Pipetting Templates

A default pipetting template isincluded with Biomek FX. Thistemplate has
specific operations which it performs, and is associated with each technique to
control liquid-handling operations. In techniques, only the descriptive name of
the template appears. In order to understand the operations the pipetting template
performs, view the pipetting template.

Note: Refer to Section 11.5, Configuring Pipetting Template Seps, for more
information regarding each template step within the pipetting technique.

To view the pipetting template and related operations:

1. Openthe Pipetting Template Editor.

2. Select the desired Pipetting Template.

3. Click on the appropriate step to view the settings for the step.
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11.3 Creating and Modifying Pipetting Templates

Pipetting templates are created in one of the following ways:
e Create a blank template and insert template steps

e Copy and paste an existing template and modify as needed

Note: The most expedient way to create pipetting templates is to copy and paste
the template that resembles the desired operations most closely (refer to Section
11.3.2,Modifying Existing Pipetting Templ ates).

Note: Before creating or customizing templates, be sure to understand where
each variable finds and retrieves the values to use (refer to Section 11.4,
Under standing Context Variables).

11.3.1 Creating a New Pipetting Template

New pipetting templates are created using template steps that make up a pipetting
procedure (refer to Section 11Gonfiguring Pipetting Template Seps). The

template steps control the order of operations in aspirate, dispense, and mix
operations.

To create a new pipetting template:

[ 1. InthePipetting Template Editor, chooseNew. A blank template with
Aspirate, Dispense andMix steps appears (Figure 11-3).

M e

Fipetting Template Editor I

n i Q-
Mew Remove Copy Faste Rename  ‘“Yanables
U Pipetting Template:
4 ‘ INew Template j
Comment Dispenze |- -
W Aspirate
» @T ® End
: e Dispense
It toving ® End
Dispense | Wi

,@ E‘ ® End
Ut | o

Prewet

Ot =

Fepirate Tip Tauch

P

Mrving
Foes Mo
spirate es hlowe

v R

Dizpense

At Gap Pauze

0k I Cancel Apply

Figure 11-3 New pipetting template

2. Insert and configure the desired template steps (refer to
Section 11.5Configuring Pipetting Template Seps).

3. ChooseOK.

Biomek® FX User’s Manual

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



11-4  Using the Pipetting Template Editor

11.3.2 Modifying Existing Pipetting Templates

Copy and paste pipetting templates when making modifications to an existing
template. Once the template is copied and pasted as a new template, any changes
made do not affect the original.

To copy and paste a pipetting template:

=

In Pipetting Template Editor, select the template to copy.
2. Choose Copy.

Copy

3. Choose Paste to insert the copied template as a new template. The new
template appears with the nan@dpy of (Original Template’s Name)”.

4. Choosd&Rename to change the template narRe=name Pipetting
£ Template appears (Figure 11-4).

Fename

Rename Pipetting Template E3

Enter the new name for this template:

Cancel |

Figure 11-4 Rename pipetting template

5. Enter the name of the new pipetting template and cloKse

6. Make changes by inserting and configuring steps
(refer to Section 11.57onfiguring Pipetting Template Seps).

7. ChooseOK.
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11.4 Understanding Context Variables

v

Yanables

Context variables are inserted into the templ ate steps configuration. The Context
Variables are used to retrieve values for the technique or liquid type. For
example, C__DispenseDelay retrieves the value from Dispense Delay of the
appropriate liquid type.

Note: Variables configured within Start, Let, and Worklist may be placed into a
pi petting templ ate. Be sure that these variables are defined, or an error may occur
during the method. Variables defined in Start, Let, and Worklist, then used in a

pi petting template, result in the template being useful only to those methods with
the same variable names.

11.4.1 Inserting Variables

Insert variables by typing them in the fields of the appropriate template steps, or
by using the Variables button on the Pipetting Template Editor
(Figure 11-5).

To insert variables using the Variables button:

1. Insert atemplate step from the Pipetting Template Step Palette into the
desired operation: Aspirate, Dispense, or Mix.

2. Choose thefield in which to insert avariable.
3. Enter the variable name (refer to Table 11-1, Context Variables).

Note: When typing variables into afield, always use a double underscore
(__) between C and the variable name.

OR

Choose Variables. Preprogrammed variables arranged by groups appear
(Figure 11-5).

General
Azpirate
Dizpenze
bix

Figure 11-5 Available variable groups

4. Choose the desired variable group. The group variables appear.
Choose the desired variable.
6. Repeat steps 2 to 5 until the template step is configured.

Note: Refer to Section 11.5, Configuring Pipetting Template Seps, for more
information about inserting and configuring variables in templ ate steps.
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11.4.2 Defining Context Variables

Table 11-1 describes Context Variables used when creating or modifying a
pipetting templ ate.

Note: Figure 11-6 and Figure 11-7 identify the location of the context variables
inthe defined in Table 11-1.

In a pipetting template, use any variable defined in the system or method,
including those defined in the Start, Let, or Worklist configurations.

Note: When using variables defined in Start, Let, and Worklist in a pipetting
template, the template is useful only to those methods with the same variable

names defined.

Note: Template steps default to the most appropriate variable for use; however,
any variable may be used in any field.

Table 11-1 Context Variables

Variable &
Variable Group

Description

Associates with:

C__AspirateDelay

Aspirate

The delay in milliseconds after
an aspirate cycle.

Aspirate Delay in liquid
type

C__AspirateSpeed The speed along the D axis for Aspirate Speed inliquid
an aspirate cycle. type

Aspirate

C__Blowout Tells Biomek FX to perform a Blowout in technique
blowouit.

Generd

C__ BlowoutDelay

General

Thedelay in milliseconds after a
blowout.

Blowout Delay liquid
type

C__BlowoutVolume

General

The volume of the air gap to
blow out.

Blowout Volume inliquid
type or technique

C__DispenseDelay

Dispense

Thedelay in milliseconds after a
dispense operation.

Dispense Delay in liquid
type or technique

C__ DispenseSpeed

Dispense

The speed of the D axisfor a
dispense operation.

Dispense Speed in
liquid type or technique

C_ Height

Aspirate/Dispense

The height of the aspirate or
dispense.

Aspirate at x mm in
technique

Beckman Coulter, Inc.
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Table 11-1 Context Variables (Continued)

Variable &
Variable Group

Description

Associates with:

C__HeightFrom

Aspirate/Dispense

Level—top, bottom, or liquid—
from which C__Height is
measured.

Aspirate x mm from
(Top, Bottom, Liquid) in
technique

C__ Mix

Mix

Tells Biomek FX to perform a
mix operation in labware.

Mix Before Aspirate or
Mix after Dispense in
technique

C__MixAspirateHeight

Mix

The height of the mix operatior
from the relative well location.

Aspirate at x mm in
technique

C__MixAspirateFrom

Mix

The location for the mix aspirats
to occur.

b In Mix Before Aspirate or
Mix After Dispense and
Mix, from (Top, Bottom,
Liquid) in technique

C__MixAspirateSpeed

The speed at which to aspirate|

Aspirate...at x% in

for the mix cycle. technique
Mix
C__MixCount The number of cycles in a mix. Number of time&/tix
Before Aspirate or Mix
Mix After Dispense in

technique

C__MixDispenseHeight

Mix

The height of the mix dispense|

Nfix Before Aspirate or
Mix After Dispense and
Mix, from (Top, Bottom,
Liquid) in technique

C__MixDispenseFrom

Mix

The height of the mix operatior
from the relative well location.

In Mix, from (Top,
Bottom, Liquid) in
technique

C__MixDispenseSpeed

The speed at which to dispens
in a mix cycle.

e Dispense...at X% in
technique

Mix

C__ MixVolume The volume of the mix. IIMix before Aspirate
andMix After Dispense,

Mix cycles to mix at specific
volume in technique

C__Prewet Tells Biomek FX to perform a | Prewet in technique

prewet cycle.
General

C__PrewetDelay

General

The delay from the time the
Prewet volume is completely

aspirated to the time it begins tb

dispense.

Prewet Delay in liquid
type or technique

Biomek® FX User’s Manual
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Table 11-1 Context Variables (Continued)

Variable &
Variable Group

Description

Associates with:

C__PrewetOverage

The volume to add for a prewet
cycle.

Prewet Overage inliquid
type

Generd

C__ Speed The speed of the pod movement | Pod Speed % in
(X,Y, Z axes). technique

Generd

C__TipTouch Tells Biomek FX to perform a Tip Touch in technique
tip touch operation.

Generd

C_TipTouchDelay

General

The delay in milliseconds at the
side of wells.

Tip Touch Delay inliquid
type or technique

C__TipTouchSpeed

General

The speed of the pod movement.

Tip Touch Speed in
technique

C__TrailingAirGapVolume

The volume of the post-aspirate
air gap.

Aspirate Trailing Air Gap
in liquid type or technique

Aspirate

C_TrailingAirGap Tells Biomek FX to aspirate a Trailing Air Gap in
trailing air gap. technique

Aspirate

C__Volume The volume given in the Volume in step
pipetting operation (such as configuration

General Transfer or Combine).

Beckman Coulter, Inc.
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Context Variable Reference

Technique Editor - D efanlt Technique

Binatting | Ealibrationl
C__ HeightFrom EE——
Fipetting Template: | Default Template i
{__Height I F J
[ Aspirate i Dizpense
L% d — . .
—>PEe : |EI rani Frai IBottumj Height: ID rarn fran IBottom "I
C_ TipTouch
— " % Pod Speed [100 | % ¢ Blowout
C_ Prewet
_ _\\IZ Follow Liguid v Tip Touch ¥ Tip Tauch
C N' x =
— ML= Prewet € Followliguid £ MixhspirateHeightFrom ‘
£ MixCount v [v Mix Before Azpirate | | |
w1 C_ Mixhspirateipeed ‘
‘ T MixVolume
Agpirate [0 i fromIBottom "'I mlﬂ mnn frnmlButtomj
==
‘ - leﬂ.splrateHe:.ght I1EID /__—f/—) at 100 & £ MixlispenseHeightFrom ‘
| Dizpenze [0 mm fromIBottom 'I Dizpenze IEI i frnmlButtomj
‘ f_fixbispenseteight  GFfog % at 100 I _Mixbispenseipeed ‘
| 1]
Fed it
Aszpirate ID mm f'UmlBDllej at |1DEI % PodSpeed: |1DEI F4
Disper‘melﬂ i fromlBottomj at |1DEI % [ Follow Liquid ¥ Tip Touch
0k I Cancel

Figure 11-6 Identifying the location of Technique Editor
context variables defined in Table 11-1
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Liquid Type Context Information

Liquid Type Editox

| {__TrailingtirGapYolume

{__Azpiratelelay
{__Asplirateipeed

£__Prewetiverage

<_ Prewetlelay

b X !
| New Femove Copy Easte
|
thuid Type | — A
Frefamt A "f'!d\e . Calar... I
DMSD Trailing Air Gap: ID nL 4 <_ lMispenzelelay
Dizpenze
Ethanol Delay: 0 s Del 0
Serum : Sy {_ lispenszeipeed
wiater = . —
Speed: [100 % | |Speed 0 %
{__TipTouchhelay
Prewet Tip Touch
Overage: I‘ID pL Delay: ID ms ¢ TipTouchIpeed
Delay: [0 ms Speed: |1 oo .°/a
| £ _BlowoutWYolume
W ash —Blowout
Default Cycles: |1 Wolume: |1 1] pk £ Blowoutbelay
Default Yolurme: |1UD°/° pL Delay: ID Tms
Ok | Cancel | Apply |

Figure 11-7 Identifying the location of Liquid Type Editor
context variables defined in Table 11-1

11.5 Configuring Pipetting Template Steps

A pipetting templ ate contains template steps that create the pipetting procedure.
Variables (Table 11-1) retrieve information from the Technique Editor or the
Start, Let, or Worklist configurations before allowing the Biomek FX unit to
perform pipetting operations. All template steps, excluding Prewet, may be
placed in any part of the pipetting process. Prewet is applicable only to Aspirate
operations.

Note: Thetemplate steps are availablefor usein the Pipetting Template Editor
only.

Note: Hovering the mouse pointer over atemplate steps button displaysin atool
tip the name of the template steps.

11.5.1 If, Comment, and Loop

The If, Comment, and Loop steps are available for use in both methods and
pi petting templates. When creating a pipetting template using these steps,
configure the steps in the same manner as when configuring the step in the
Method View.
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v,

11.5.2 Aspirate Air Gap

Aspirate Air Gap aspirates an air gap at a specific volume and speed before
liquid isaspirated. If adelay between the air gap aspirate and subsequent stepsis
desired, configure adelay into the template step.

To configure Aspirate Air Gap:

1. Insert Aspirate Air Gap at the desired position.

The template steps configuration appears to the left (Figure 11-8).

ot | 9

Fepirate Tip Touch

2

Mo\.ring Fues hivwe
Fepirate

v R

Dizpense

. Pauze
Air Gap

specified volume and the
percentage of actual
speed.

Aspirate Air Gap
Configuration
Aspirate air gap settings

are configured here.

FAspirgte Ar
Gap
Pipetting Template Editor I
n X [ -
Mew Remove Copy ESSE: Rename  ‘“ariables
U * Fipetting Template: If |=T,ue— BTG,
J INew Template j _ _ _
Comment Dispense |- - aspirate an air gap with
W Aspirate
> @1’ volume |0 pl
¥ " | :
it Moving l;. Dispense at speed |=C_Speed b4
Dispense ® End -
. then delay [=C__AspirateD elay me
O | - '
® End
Loop i
4 [_LJ& | [Aspirate Air Gap
¥ . .
popite i || o Aspirates air at the
Gap

oK I Caneel

Apply

Figure 11-8 Aspirate Air Gap

2. Enter the If condition for the step.

Note: =Trueisthe default entry, allowing for the air gap to always be

aspirated.

3. Enterthevolume.
4. Enter thespeed.
5. Enter thedelay.

Note: The values used in steps 3, 4, and 5 can be variables or expressions
(refer to Section 8.3, Variables and Expressions).
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11.5.3 Aspirate

Aspirate allows a specific volume of fluid to aspirate at a percentage of the full

aspirate speed. To pause for a specific amount of time after aspirating, add a

delay to the pipetting template.
To configure Aspirate :

1. Insert Aspirate at the desired position. The
template steps configuration appears (Figure 11-9).

Pipetting Template Editor

O X [ %
Mew Remove Copy ESSE: Rename  ‘“ariables
U* Pipetting Template: Aspirate liquid with
J.l -
) INEW Template J volume |=C_V0|ume pl
Comment Dispenze
W Aspirate )
> @T W Aspirate 0 L for Air Gap at =C__Speed at speed W %
1B Aspirate =C__Volume pl at =C__Speed -
o D"{:p‘::ge » En o il then delay |=C_Asp|lateD elay me
e Dizpense
S| oL :
- T Mix
Loop e ® End
Ut | o
psPi;te il Prewet
@" &l . Aspirate
: ) Aspirates volume at a
Fepirate Tip Touch
N percentage of the :
U-’- ‘714 actual aspirate speed. Aspirate
poing | e e Configuration
U } Aspirate settings are
_ h configured here.
D:rp;r;;e Pauze

o]

Caneel |

Apply

Figure 11-9 Aspirate

2. Enter thevolume.
Enter the speed.

4. Enter thedelay.

Note: The values used in steps 2, 3, and 4 can be variables or expressions

(refer to Section 8.3, Variables and Expressions).
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11.5.4 Moving Aspirate

Moving Aspirate aspirates while tips are moving within awell. The template
step setstheinitial position, final position, and a specific volume for the

aspiration.

To configure Aspirate While Moving:

1. Insert Moving Aspirate into the pipetting method. The template steps
configuration appears (Figure 11-10).

Pipetting Template Editor

b X Dials for adjusting the degree
MNew FRemove Copy
_— of movement from the center
pel .
4 INDE of thewell. (Number in =
H il
e i — degrees changes accordingly. | ",° [ =
> = [ Aspirate O L for Air Gap at =C__Speed J
F U‘r bl, Aspirate =C__Wolume pL at =C__Speed fram center, at ID degrees
honiin i i
i Dispenge w.* E‘l:;mg sz Xi\tc_Height \r
M ‘
’@ @’ L [:Sp::;e fmm|=E_ eightFram j
Loop Me % M o
_ ® End i Final
UJ" @‘ Move to IU I j
psPig:: Ar Prawst from the well center, at ID degrees
e o )
fepirate Tip Touch - - " f Baott -
) Aspirate While Moving | =
J ; :E Performs_ an aSpl-rﬂe Volume:|=C_Vqume pl
rrs | s ove cycle while moving the
A - Speed: |=E_Speed %
U* H tip within the well.
n Post Delay: |=C_AspirateD elay ms
A'rptiap Pauze
Ok I Cancel Apply
Moving Aspirate

Configuration
Moving Aspirate settings are

configured here.

Figure 11-10 Moving Aspirate

2. Check Set Initial Position to set the start position for aspirate, if

necessary.

Note: Set Initial Position isused if an aspirate must begin at a specific well
location on the labware. If thisis not set, the pod will start moving from its

current location.

Biomek® FX User’s Manual

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



11-14 Using the Pipetting Template Editor

If Set Initial Position is checked, complete the following steps:

1.

3,
4,

In Move to, enter the variable or expression for the move and select the
desired type of move, cm or % (Percentage) of the distance from center to
well edge.

In from the well center, at, enter the desired variable for the number of
degrees to move.

OR

Place the cursor in the handle on the degree dial and move it to the desired
degree (number displayed in the degree field).

In and, enter the variable or expression for the distance in mm (millimeters).

In from, enter the move origination level.

To configure the Final position parameters:

1.

3.
4,

In Move to, enter the value for the move and select the desired type of
move, cm or % (Percentage) of the distance from center to well edge.

In from the well center, at, enter the number of degreesto move.
OR

Move the handle on the graphical well display to the desired location.
In and, enter the number of mm.

In from, enter the move completion level.

To complete the Aspirate while Moving configuration:

1.
2.
3.

Enter the Volume for the aspiration.
Enter the Speed as a percentage of the actual aspiration speed.

Enter the Post Delay in milliseconds.

Beckman Coulter, Inc.
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11.5.5 Dispense Air Gap
Dispense Air Gap dispenses an air gap at a specified speed and allows a delay

before further operations occur.

To configure Dispense Air Gap:

1. Insert Dispense Air Gap into the pipetting method. The
template steps configuration appears (Figure 11-11).

D
Loop
Aspirate Ar
Gap

o
0

Moving
Aspirate

g

Ar Ga

0

® End

g Disperse
Ui Dispense &ir Gap at =C__Speed
® End

Dizpense 9

T Mix
@’ * ® End
Prewest
=
o ot Dispense Air
& Gap
£z Move Dispenses an air
gap at the
h specified speed.
Pause

Dizpense
Ar_Gap
Pipetting Template Editor I
oD X E Q-
Mew Remove Copy ESSE: Rename  ‘“ariables
U* Pipetting Template: If an air gap exists, blow out at
4 =
|New Template J . Speer 4
Comment Dizpenze - -
W Aspirate .
> @T W Aspirate 0 L for &ir Gap at =C__Speed then delay |=C_D|spenseDeIay ms
bll Azpirate =C__ Volume pl at =C_ Speed
having i i
If Dispense UJ. Moving Aspirate 'y

Dispense Air Gap
Configuration
Dispense Air Gap settings
are configured here.

o]

Cancel Apply

Figure 11-11 Dispense Air Gap

2. Enter the speed for the blowout.

3. Enter thedelay for the blowout.

Note: Thevaluesused in steps 2 and 3 can be variables or expressions (refer
to Section 8.3, Variables and Expressions).
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11.5.6 Dispense

Dispense alows aspecific volume of fluid to dispense at a percentage of the full
dispense speed. To pause for a specific amount of time after dispensing, add a
delay to the pipetting template.

To configure Dispense :

1. Insert Dispense into the pipetting method. The template steps

L-J } configuration appears (Figure 11-12).
Dispanse
Pupoting Tonplote Editr ]
n X & Q-
Mew Femove Copy Easte Fename  “ariables
L_J‘ Pipetting Template: Dispense liquid with
b =
X IDefauIt Template J wolume |=E_VOIume pl
Comment Dizpenze £ -
e Aspirate - .
F 1’ 1M Aspirate =C__ Blowoutyolume pL for &ir Gap at =C__Speed at speed |=E_D|spenseSpeed %
o M [-c_DispenseDelay |
It 1 g o Move to 0 em, 0°, =C__Height mm then deley |=C_DispenseDelay [ms
Difpense b Preopat
@ —4 Dispense Speed
Loap - Dispenses a specific
U' VOI ume at the 1 Air Gap at =C__Speed
y! : Dispense Configuration
e U’ % | designated speed. Di P : gur:
Gap IR A Dispense & Gap at =C_Speed ISpen% volume settl ngS
N 2 o MovetoDcm, 07, =C_ Height mm are confi gured here.
U' g;’J Dispenze =C__ Volurne plL at =C__DispenseSpeed:
Pepirate Tip Touch w Mix
2 Tip Tauch
L—J‘t’ [4 o MovetoDcm, 07, -1 mm
Ul Dizpense Air Gap at =C__Speed
puing Fues Move ® End
Pepirate E i
e Mix
Ui h i Mix
) 2 Tip Tauch
Di
:rp;r;;e Pause ®» End
,TI Cancel Apply

Figure 11-12 Dispense

2. Enter thevolume.
Enter the speed of the dispense.

4. Enter thedelay in milliseconds.

Note: The values used in steps 2, 3, and 4 can be variables or expressions
(refer to Section 8.3, Variables and Expressions).
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11.5.7 Moving Dispense

Moving Dispense dispenses a specific volume of liquid while moving between
positions relative to the center of the well.

To configure the Moving Dispense:

ot

1. Insert Moving Dispense into the pipetting method. The template steps
configuration appears (Figure 11-13).

daving
Dispenze
Pipetting Template Editor I
a X i i Dialsfor adjusting the
Mew Remove Copy ESSE: Re
degree of movement from
Pipetting Template:
| — the center of the well.
[NewTempiate | . Ul it
Commere | _Oispenze (Number in degrees A e [ =
spirate . -
> w " Azpirate 0 pL far Air Changes accordi ngly)
y U‘l p u
I Aspirate =C__Volume pLat =C__Speed ——from the well center. at Ilj degrees
oo, i i
If Dispenge U: b;:;lng Aspirate and I=C_HeigNﬂ 'y
M
& w Dizpense - — ‘
@ Ur |4 Dispense Air Gap at =C__Speed fmmwaghtﬁom J
Loap e Ih Dispenze =C__Wolume pL at =C__Speed fr
- It} Moving Dispense [ Final
U)" @’ ® End Move to IU I j
R Wi
psple:t: A | prer| | .'“ e Moving from the wel center, st [0 degress
v By Dispense and [0 S :
Fepirate Tip Tauc DlSpenSES a fram IBDttom j
U -’- F‘ specified
I ) amount while Volume:|=C_Vqume L
_::W;g Foes hiorT - .
re movi ng thetl ps Speed: |=E_Speed b4
VAN inside wells. _
Dispense Post Delay: |=E_D|spenseD elay ms
At Gap Pauze

0k Cancel | Apply

Moving Dispense
Configuration
ConfigureMoving Dispense

settings here.

Figure 11-13 Moving Dispense
2. Check Set Initial Position to set the start position for dispense, if
necessary.
If Set Initial Position is checked, complete the following steps:

1. For the Initial position, in Move to, enter the variable or expression for the
move and select the desired type of move, cm or % (Percentage) of the
distance from center to well edge.

2. Infrom the well center, at, enter the variable or expression desired for the
number of degreesto move.

OR

Place the cursor in the handle on the degree dial and move it to the desired
degree (number displayed in the degree field).
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3,
4,

In and, enter the variable or expression for the distance in mm (millimeters).

In from, enter the move origination level.

To configure the Final position parameters:

1.

3.
4,

In Move to, enter the value for the move and select the desired type of
move, cm or % (percentage) of the distance from center to well edge.

In from the well center, at, enter the number of degrees.

OR

Move the handle on the graphical well display to the desired location.
In and, enter the number of mm.

In from, enter the move completion level.

To complete the Moving Dispense configuration, complete the following:

1
2.
3.

Enter the Volume for the dispense.
Enter the Speed as a % (percentage) of the actual speed.

Enter the Post Delay in milliseconds.

Note: Thevalues used in Volume, Speed, and Post Delay can be
variables or expressions (refer to Section 8.3, Variables and Expressions).
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11.5.8 Mix

Mix aspirates and dispenses liquid in wells of labware as a mixing operation.

Note: This template steps performs operations only when Mix is selected in the
technique being used during the method run.

To configure Mix:

v

T

1. Insert Mix into the pipetting method. The template steps configuration
appears (Figure 11-14).

Pipetting Template Editor

oD X E Q-
Mew Remove Copy ESSE: Rename  ‘“ariables
U* Fipetting Template: If Im o T,
4 INew Template j
Comment Dispense | po— tis |=C_M i olume pl
Wy Aspirate _
> @T W Aspirate 0 L for &ir Gap at =C__Speed |=E_M iwCount tirnes.
F bll Agpirate =C__Wolume pl at =C__ Speed
It D"i'::e':ge U.J- E:;ing Aspirate Azpirate at |=E_M iwAspirateSpeed % zpeed.
@ e Dispenss then delay IU s
g Dispense &ir Gap at =C__Speed I Set Aspirate Height
Loop Dizpenze =C__Valurme pL at =C_ Speed = - - -
_ U‘t Moving Dispenss (Ejjlin) |—C_M|xf3«splrateHelght i
U)" ® End fram |=E_Mix.&spirateFrom j
Acpirate Ar w Mix
Gap h# W Dizpenze at |=E_M ixDizpenzeSpeed % speed.
_ ® End
U* then delay IU s
fepirate Mix I SetDispensze Height
Gmta | =C__MisDispenseH sight T
5 A Performs an |C_MiDisperseiieg .
. H fram |=C__MixDizpenseFrom -
10| e s aspirate and |
U ; dispense to
J ﬁ mix liquids.
Dizpense
At Gap Pauze

Mix Configuration
Mix settings are
configured here.

Apply |

11-19

Figure 11-14 Mix
In Mix, enter the variable or expression for the amount of puL to mix and
the variable or expression for the number of times to mix the liquid.
In Aspirate at, enter the speed variable or expression for the mix.

Inthen delay, enter the variable or expression for the number of
milliseconds to delay.

CheckSet Aspirate Height to enter the variable or expression for the
height of the tips during aspiration.

In Go to, enter the variable or expression for the height of the aspiration.

Infrom, enter the variable or expression from where the aspiration occurs.
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8. Check Set Dispense Height to enter the variable or expression for the
height of the tips during dispense.

9. In Go to, enter the variable for the height of the dispense.

10. In from, enter the variable from where the dispense occurs.

11.5.9 Prewet

Prewet aspirates, then dispenses the liquid to prepare tips for the main
aspiration. Prewet should only be used in the Aspirate operation of a pipetting
template. The delay occurs between the aspirate and dispense of the Prewet.

Note: Thistemplate steps performs operations only when Prewet is selected in
the technique being used during the method run.

To configure Prewet:
1. Insert Prewet into the pipetting method. The template steps configuration

L—J# appears (Figure 11-15).
Prewet
Pipetting Template Editor I
oD X E Q-
Mew Remove Copy ESSE: Rename  ‘“ariables
U* Pipetting Template: If |=C_F‘rewet is True,
4 INew Template j
Comment Dispense | o azpirate liquid with
He Aspirate
F @1’ m Aspirate O pL for Air Gap at =C__Speed wolume |_VOIume +C_ PrewetOverage pl
w Prewet;
If D"_'b“ing It Aspirate =C__Wolume pL at =C__Speed at speed |=C—S|:"3'3‘:| %
HAE i} Moving Azpirate
@ U’ ® End then pauze for |=E_F'rewetDeIay ms
o ) 3 :
we Dizpense . .
Loop hoc Ul Dizpenze Air Gap at =C__Speed et Gy e s

Ui Dizpenze =C__Yolume pl at =C__ Speed

U)" @’ Wt} Moving Dispense

pspi;‘: & Prewet .{- I\:ix End A
— N I Mix
|2 e Prewet
N Performs an aspirate Prewet Configurati
U"' ‘714 and dispense cycle rewet Configuration
Mowing | aes hove before the actua Conflgure Prawet setti ngs
Fepirate
[ﬂ aspirate cycleto here.
oisp h improve accuracy.
Izpense Pause
Ar Gap

0k I Cancel Apply

Figure 11-15 Prewet

2. Enter thevolume.
3. Enter thespeed.

4. Enter the pause.

Note: The values used in steps 2, 3 and 4 can be variables or expressions
(refer to Section 8.3, Variables and Expressions).
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11.5.10 Configuring Tip Touch

If Tip Touch is selected in the technique, the tip touches the side of the well and
performs any specified delays. The tip then moves back to the center of the well.

Note: Thistemplate step performs operations only when Tip Touch is selected
in the technique being used during the method run.

To configure Tip Touch:

=

Tip Touch

1. Insert Tip Touch into the pipetting method. The template steps
configuration appears (Figure 11-16).

Pipetting Template Editor

If

D

Loop

Dispense

0t

oD X & 2-

Mew Femove Copy Fapie Fename  Vanables
U ' il Vieiisfta If [-C_TipTouch is True,

J INew Template j
Comment Dispense | - mowve ta height ID mm
e Aspirate - - -
1 GfF | B eseiec 0w s Gep | Dial for adjusting fom [Tor =l
I Prewet
howing It Aspirate =C__Volume pL at the degree of then mave to the side of the weil

3

U.,]‘. Elodving Aspirate movement from the at Igg degree:,
5 Do center of the well.
W Dispense then delay IU ms

Ul Dizpenza Air Gap at =C__Speed
before returning to the center of the well.

UJ" Ul Dizpenze =C__olume pl at =C__ Speed
o 54 U’ W Mw Dispense [ Specify tip touch speed
Mo | Preve J-c_speed x
L—J* ":;Q U‘ Mix TI pTO u C h [ Blowout during tip touch
fepirate Tip Touch ® End Performs a tl p |=C_Speed 4
U -’- touch to aspirate,
s ‘714 delay, then _
pop | s e dispense liquids.
v R
D:I_P;:;e Pauze
Ok ] Cancel | Apply
Tip Touch
Configuration
Tip Touch settings are
configured here.

Figure 11-16 Tip Touch

2. Inmove to height, enter the variable or expression for desired height.

3. Infrom, enter the variable or expression for desired tip touch location.
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4. Inat, enter the desired degree or the variable or expression providing the

desired degree to use.
OR

Place the cursor in the handle on the degree dial and move it to the desired

degree (number displayed in the degree field).

5. Inthen delay, enter the variable or expression for the delay.

6. To control the tip touch speed, check Specify tip touch speed and enter

the desired variable or expression.

7. Toadd ablowout, check Blowout during tip touch and enter the desired

variable or expression.

11.5.11 Axes Move

Axes Move moves thetips to a defined place within awell. For example, the
template steps may move the tips 10% from the well center and 90 degrees

around the edge of the well.
To configure Axes Move:

1. Insert Axes Move into the pipetting method. The

Foes hove

4714 template steps configuration appears (Figure 11-17).

Diasfor adjusting
the degree of
movement from the
| x i} %~ center of the well.
Mew Remove Copy Faste Rename  ‘“Yanables
U‘ Pipetting Template: Mave to IU I j
4 INew Template j
Comment Dispense | - frarn the well center, at IEI degrees
W Aspirate
Fo UT & Agpirate O pl for &ir Gap at =C__Speed and ID mm| B
Prewet |
It toving It Aspirate =C__Wolume pL at =C__Speed from |Bottam j ‘
Dispense U& Maving Aspirate I
,@ @’ ® End at speed |D %
- e Dispense
Loop hix g Disperse Air Gap at =C__Speed
=] Dizpenze =C__“olume pL at =C_ Speed
U)* iyl ¥ Moving Di
p g Dispense
Fepirate Ar PU’ :U Tip Toueh
Gap rewet
v -,
Fepirate Tip Touch "
@‘t F‘ Axes Move Axes Move Configuration
oy || ae s Moves tips within a Axes Move settings are
S well the specified configured here.
U* 5 distance, degrees, and
Dispense Pause he| ht
Air Gap

o]

Cancel |

Apply

Figure 11-17 Axes Move template steps
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2. InMove to, enter the variable or expression for the move and select the
desired type of move, cm or % (Percentage) of the distance from center to
well edge.

3. Infrom the well center, at, enter the number of degreesto move.
OR

Place the cursor in the handle on the degree dial and move it to the desired
degree (number displayed in the degree field).

4. Inand, enter the number of mm (millimeters) to move.
In from, enter the location where the move begins.

6. Inat speed, enter the speed variable or expression.

11.5.12 Configuring Pause

Pause alows the template to stop operations temporarily. Pause is configured
in milliseconds only.

To configure the Pause template steps:

Insert the Pause template steps into the pipetting method. The template
steps configuration appears (Figure 11-18).

Pauze

Pipetting Template Editor I

oD X E Q-

Mew Remove Copy ESSE: Rename  ‘“ariables
U* Fipetting Template: Duration: ID S

J INew Template j
Comment Dispenze - 5
W Aspirate
> @1’ Gll Agpirate 0 pl for Air Gap at =C__Speed
I Prewet

having
Dispense

ok

If

@

Loop

® End
e Dispense

Ul Dizpenze Air Gap at =C__Speed

U)" @’ I Dispense =C__olume pL at =C__Speed Pause Configuration
a q Moving Di: A
T | e ﬁ ToTowh Enter the milliseconds to
N B ® End ause operations.
U" "M e Mix P P
Fepirate Tip Touch w iz
';F' Axes Move
w ® End
U4 B o
hidovwing
sopime | Posbve Pause
Ui h Places a patise
ispenss || payse In an operation.
r Gap

Cancel

o]

Apply

Figure 11-18 Pause
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12 Preparing and Managing the
Deck

12.1 Overview

12.1.1 What Is a Deck?

A deck is a software representation of the Biomek FX instrument deck
(Figure 12-1).

e Adeck s created and modified in theck Editor, configured in the
Instrument Setup step, and used extensively by the software.

« Dfferent decks can be configured for different uses of the same physical
deck (for example, to identify ALPS) or to represent physical changes
from one instrument configuration to another (for example, to identify
where different ALPs and devices are placed).

e A deck can be stored and used for multiple methods.

* A deck stores teaching (framing) information for each position and ALP
on the deck.

12.1.2 What Is the Deck Editor?

The Deck Editor is used to define and change the decks stored in the current
workspace. Th®eck Editor can be used to:

* Create new decks

» Delete unused decks

» Define the types and locations of ALPs used on a deck
» Control device associations

e Teach (frame) the physical positions of ALPs
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12-2  Preparing and Managing the Deck

The Deck Editor displays decks to be used during the method-building process.
The deck appearing when the Deck Editor is opened is the current (default) deck
and is selected automatically when the Instrument Setup step isinserted into a
method. The Instrument Setup step allows selection of any deck previously
defined (Figure 12-1).

N Biomek® FX - Mothodd" Deck Selection
Ele Edt Iook Egecuon Optiers Help Allows for adeck to be
Des @R B8 L2@ @ |» 0| seected during the method-
ﬁ Start Labware Caizgo) i ding process. The last
N ﬁ Instrument Setup deck used by the Deck
Setup I i i
i - — Editor is displayed by
@ : default.
S SYIED eck
qg BCUpsideDown  CostarCone86 - (LT sl =
BCSPECallar @ \\\
Combine &
\ - All Toggle &l
— —
Move ostarFlat3sd  GreinerFlat3sd nerShallom  LILShallow384  NuncFlat3gds: J
Labware
Deck
e | | CONfiguration of P17
selected deck.
Fﬁ]q
P11 P15 P19
Current Deck: Deckl
c X e
MNewDeck Delete Deck Rename Deck Open Deck Delete ALF  Properties Close
Egﬁiigzg'eﬁeader P1E P14
Dregiane o
OneByThiee
RightBarcodeR eader
RightTrash
ShakeisLP
StackerCarousel
TipLoader
TipTrash

washStation

Deck Editor
Access from Tools menu. Shows a
deck for Biomek FX. Allowsfor
deck modification.

Position ed ALP

Coords [em) |1.51 6.53 1.7

Figure 12-1 Deck relationship in Biomek FX

12.1.3 Why Teach (Frame) the Deck?

Teaching the deck causes the Biomek FX software to remember each deck
position for each Biomek FX pod. The position offsets are taught using the
framing tools (AccuFrame and the framing fixture) with the Biomek FX.

The Deck Editor allows the properties of each ALP and position to be set.
Several properties, such as Position Span and Labware Offset, are
preprogrammed into Biomek FX; however, other properties, such as Position,
need to be set by teaching.
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12.2 Exploring the Deck Editor

The Deck Editor allows for creation and modification of decks.
To access the Deck Editor:

Select Tools>Deck Editor (Figure 12-2). The Deck Editor appears
(Figure 12-3).

'. Labware Tupe Editor
! Deck Edior

'.‘ Device Editor

'.‘ Tip Type Editor

& Pod Editar

?' Techhique Browser
T Liquid Type Editar
?' Fipetting Template E ditar

Q Commurication Port
Q Loa Configuration
0\ Matual Contral

Q Single Step

0\ Import/E port Litiliky

Figure 12-2 Tools Menu

Current Deck Name
Name of currently open deck. When
the Deck Editor is closed, this deck

becomes the default deck.
v

Current Deck: Deckl

O x

MHew Deck  Delete Deck Bename Deck Open Deck

o

Delete ALF  Properties

@‘

LCloze

FOUIEREQUE

LeftB arcodeReader -
LeftTrash = P4
OneByFive

OreByOne
OneBypThres
RightBarcodeR eader
RightTrazh
StackerCarouzel
StirerdLP

TipLoader

TipTrazh

W ashStation

ALP Types List
Listsavailable
AL Psfor placement

on deck Deck View

View of currently open deck.

Coords [cmf: [3508  [7233  [157

A

Coordinates of Position on Deck
Shows coordinates of selected position.
Display can be docked as desired.

Figure 12-3 Deck Editor showing Deck1
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The Deck Editor has several options used to modify decks. These options

include:
Table 12-1 Deck Editor Options
Options Description

New Deck Creates a new deck based upon the
current deck.

Delete Deck Deletes the current deck.

Rename Deck Changes the current deck name)

Open Deck Opens an existing deck as the
current deck.

Delete ALP Removes an ALP from the deck.

Properties Opens the properties for the selegted
deck position or ALP.

Close Closes the Deck Editor.

ALP Types Lists all available ALP types for uge
on a deck.

Deck View Shows the ALPs and deck positions
available on the open deck.

Current Deck Name Shows the name of the open deck.

Position of ALPs Shows coordinates of the back left
corner of the ALP.

12.2.1 Opening a Deck

Biomek FX provides preprogrammed decks. Each initial deck contains onetip
loader and nineteen deck positions (areas on ALPs where |labware may be
placed). The nineteen deck positions are made of five OneByThree ALPs and
four OneByOne ALPs.

¢ Deckl — initially has one tip loader position and 19 labware positions;
no tip loader device is associated with the tip loader position; can be
modified to include ALPs and other external hardware devices
(Figure 12-4)

e Standard — has one tip loader position and 19 labware positions; no tip
loader device is associated with the tip loader position; cannot be
modified; can be used to create new Decks; do not use the Standard
deck in a method

The deck selected iDeck Editor becomes the current deck when the editor is
closed. Each time thastrument Setup step is inserted into a method, the
current deck appears.
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To select a deck:

) 1. IntheDeck Editor, choose Open Deck. Select a Deck appears

(Figure 12-4).
Open Deck,
Select a Deck I
]
Deck List
Lists available decks. P1 P& P P13 P17

P14

F15

Figure 12-4 Previews deck selected

2. Select the desired Deck from the Deck List.
3. Choose OK.

12.2.2 Creating a New Deck

When anew deck is created, it isinitially a copy of the currently open deck. A

new deck may be created for many reasons, including:

To maintain the previous deck configuration when switching between
different deck layouts.

When similar deck configurations exist, but with differences between
one or two ALP positions.

¢ When devices replace deck positions.
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12-6  Preparing and Managing the Deck

To create a new deck:

1. Inthe Deck Editor, select the deck to copy as abasis for the new deck
| (refer to Section 12.2.1, Opening a Deck).
MHew Deck .
2. Select New Deck. Change Deck Name appears (Figure 12-5).
Change Deck Hame I
|Decka

Caricel |

Figure 12-5 Enter a name for the new deck

3. Enter adifferent name for the new deck, if desired.

4. Choose OK to save the deck name and return to the Deck Editor. A copy of
the selected deck appears, using the new name and ready for modification.

12.2.3 Deleting a Deck
If adeck is nolonger needed, it may be deleted.

Note: Once adeck is deleted, it cannot be retrieved.

To delete a deck:
1. Open the deck to delete (refer to Section 12.2.1, Opening a Deck).

v 2. Select Delete Deck. A Warning appears (Figure 12-6):

DelteDeck |

& If you delete a deck pou can't get it back again.

Are you sure about thig?

Figure 12-6 Delete Deck confirmation prompt

3. Choose Yes to delete the deck.
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12.2.4 Renaming a Deck
Rename a deck to easily identify it.
To rename a deck:

1. Open the deck to rename.

2. Choose Rename Deck. Change Deck Name appears (Figure 12-7).

Bename Deck Change Deck Name I

|Deu:k2

Cancel |

Figure 12-7 Change Deck Name prompt

3. Enter the desired deck name.

4. Choose OK to save the deck under the new name.
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12-8 Preparing and Managing the Deck

12.2.5 Understanding the ALP Types List
The ALP Types List shows all standard ALPs available to place on the deck.

Available ALPsinclude:

Table 12-2 Available ALPs

Group Configuration

Description

FourByFour (4X4)

An ALP holding up to sixteen labware stacks;
four columns, four rows.

L eft Barcode Reader

A single deck position containing a bar code
reader ALP that sits on the | eft side of the deck.

LeftTrash

Trash station located on |eft side of the deck.

OneByFive (1X5)

An ALP holding up to five labware stacks; one
column, five rows.

OneByOne (1X1)

An ALP holding one labware stack.

OneByThree (1X3)

An ALP holding up to three labware stacks; one
column, three rows.

RightBarcodeReader

A single deck position containing a bar code
reader ALP that sits on theright side of the
deck.

RightTrash

Trash station located on right side of the deck.

Shaker ALP

A single deck position reserved for the Shaker
ALP

StackerCarousel

A single deck position reserved for the Stacker
Carousel shuttle.

Stirrer ALP

A single deck position reserved for the Stirrer
ALP

TipLoader

A single deck position reserved for the Tip
Loader ALP.

TipTrash

Single deck position reserved for tip trash.

WoashStation

Single deck position reserved for awash
station.

Note: Refer to Section 12.3.2, Adding ALPs and Deck Positions for more
information on adding AL Ps to a deck. Refer to Chapter 24 Passive ALPs and
Chapter 25 Active ALPs of the hardware reference for more information about the

ALPs.

Beckman Coulter, Inc.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




Preparing and Managing the Deck  12-9

12.3 Modifying a Deck

To modify a deck:

e Open the deck to modify or create a new deck (refer to Section 12.2.2,
Creating a New Deck)

» Delete ALPs from the open deck as necessary
e Add ALPs as necessary
e Set Deck Position Properties

12.3.1 Deleting ALPs and Deck Positions from a
Deck

Remove ALPs no longer needed in the new deck.

Note: Because deck positions are attached to ALPs, all related deck positions are
removed.

To remove ALPs:
1. Click on the ALP to delete in the Deck Configuration.

Note: Notice that the ALP is highlighted with a pink border, and deck
positions are highlighted with a yellow border. If a single position within a
multiposition ALP is selected, it is highlighted pink.

2. SelectDelete ALP from the toolbar.
OR
Press th®elete key on the keyboard
OR
Right-click on the deck position. A menu appears (Figure 12-8):

Delete
Froperties...
ALF Properties...

Figure 12-8 Deck configuration context menu

3. SelecDelete. A Warning prompt appears (Figure 12-9):

Warning I

& Ae you sure wou want to delete this?

Figure 12-9 Confirm prompt to delete ALPs

4. ChooseYes to delete the ALP. The modified deck appeadéck
Configuration.
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12.3.2 Adding ALPs and Deck Positions

New AL Ps can be added to the deck in the appropriate locations. Deck positions
are part of ALPs and are named automatically when added to a deck.

To add ALPsto the deck:

1. Click and hold the mouse button on the desired ALP in the ALP Typeslist
(Figure 12-10). Notice that the locations capable of supporting the ALP are
indicated by a dashed box.

Current Deck: Deckl I

0 X it =

Mew Deck  Delete Deck Rename Deck Open Deck Delete 4LF  Properties LCloze

[ e [

FourB yF our
LeftBarcodeReader
LeftTrash
OneByFive
OneBulne

RightB arcodeR eader
RightTrash
ShakesLP
StackerCarouzel
TipLoader

TipTrash

W ashStation

ALP Types List |

e

Dashed lines indicate
where ALP can sit on
Biomek FX deck.

o o

Figure 12-10 Possible OneByThree Deck Positions highlighted

2. Drag and drop the ALP from the ALP Types list to the desired location.
The ALP appears and deck positions are named automatically.

Note: The positions may be renamed (refer to Section 12.3.3 Setting ALP
Properties and Deck Positions).
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12.3.3 Setting ALP Properties and Deck
Positions

After anew ALP isplaced on the deck, set the properties of the ALP and related
deck positions.

The following properties may be configured for ALPs or deck positions:

Table 12-3 ALP and Position Properties.

Property

Description AppliesTo

Name

The name of the deck position as shown in the Position and ALP
Instrument Setup step. ALPs haverelated names
that do not appear in the Instrument Setup and
are not editable.

Pod1 and Pod?2
Coordinates

The coordinate location of the back left corner of | Position and ALP
the position on the instrument platform for each
pod (Figure 12-11).

Device

Instrument, such as a Stacker Carousel or Tip Position
L oader, associated with adeck position (refer to
Section 12.3.3.1, Setting ALP Properties).

Device Index

Location of labware in the device associated with | Position
adeck position (refer to Section 12.3.3.1, Setting
ALP Properties).

Labware Offset

The coordinate difference from the Positionto the | Position
back left corner of the labware (Figure 12-11).
(Refer to Section 12.3.3.1 Setting ALP
Properties.)

Position Span

Areaof the Biomek FX platform the ALP or Position and ALP
position covers. (The span for an ALP may be
different from the span of a position.)

Min Safe Height

Reserved height above position needed to avoid Position
collisions.

Per-labware Offsets

Coordinate difference between the set Labware Position
Offset to where specific types of labware sit on
the deck position (Figure 12-11). Useful for tip
loading and when using the SPE Manifold (refer
to Section 12.3.3.1, Setting ALP Properties).
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Labware Offset |

Labware Position |

Figure 12-11 Position and Labware Offset locations on OnebyOne ALP

12.3.3.1 Setting ALP Properties
To set properties of the ALP;
1. Select the ALP to modify.

Note: The ALP is selected when the outer edges of the ALP are highlighted
pink, and the contained deck positions are highlighted in yellow within the
Deck Configuration. Deck positions with green highlights are associated
with devices.

2. Choose Properties.
OR

Right-click on the ALP in the Deck Editor or any of its positions and select
ALP Properties.

OR
Double-click on the ALP on the deck layout.
ALP Properties appears (Figure 12-12).
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ALP Properties
Mame IDneE}'Three1 ALP Type:aneByThree
# [om) ' [izm) £ [zm] Precizian

Podl Coordinates |-4.085 7073 | [157 [N
Pod2 Coordinates |4.085  [7073  [157 | [N/A

Pod—

%) Fodi ||| 2dvanzed MEl Tieact | hore >3 |
) Padd

Auto Teach |

Figure 12-12 ALP Properties of aOneByThree ALP

3. Changethename of the ALP, if desired.

4. Choose More>>. Expanded ALP Properties appears (Figure 12-13). No
interaction is required on expanded ALP Properties.

Note: ALPsare taught indirectly when positions are taught.

ALP Properties E3

Marne IDneByThlee'l ALP Type:IDneByThlee

# [om) * [om] Z [om) Precision
Pod] Coordinates |-4.085  [7073  [157 | [M4A
Pod2 Coordinates |-4.085  [7073  [157 | [NZA

Pod
) Podi || | &dvaticed MEl Tieaeh |
) Bod2

St Teach |
evize Iﬁnnneﬂ "I [Veyice Indes I "l

¥ [cm) Y () =]

[Latiare Q[fsetlﬂ ID Ilj Berlatware Difssts |
Position Span I'I 5.25 |33.‘| it Safe Hemtt IU i

ok |

Figure 12-13 ALP Properties Expanded

Note: Do not modify the Position Span (Figure 12-13). This property is
predefined for each ALP.
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12.3.3.2 Deck Position Properties

Deck position properties are similar to ALP properties; however, deck positions
include Labware Offsets that place the labware in the appropriate place for

pi petting operations. Because some deck positions are associated with devices,
such as a Stacker Carousel, the Device property must be set for these deck
positions.

To set deck position properties:

Properties

1. Select the position to modify.

2. Select Properties.

OR
Double-click on the deck position.
OR

Right-click on the desired position and a menu appears (Figure 12-14).
Choose Properties. Position Properties appears (Figure 12-15).

Delete
Froperties. ..
ALP Properties. .

Figure 12-14 Properties menu

Position Properties I
Hame IF'4 AP T_l,-pe:IDneByDne
# [om) ' [izm] Z [zm] Precizion

Pod] Coordinates [24.434 6737 | [157 | [NatFramed
Pod? Coordinates |24_434 |-5_?3? |-15_? INDtFramed

Pod
is Podl| Advanced MCl Teach | << Less |
" Pod2

Auta Teach |
Device Iﬁnoneﬂ "I [Veyize [ndes I "l

# [em] ' [zm) Z [cm)

Labware Offset|0635  [0E35 |0 Per-labware Offssts |
Position Span |1 4.087 IS.SB? Iin Safe Height |-| i

Figure 12-15 Position Properties for Deck Positions

Note: The deck position is highlighted with a pink line inside the ALP.

3. Rename the deck position, if desired.

Note: Namesfor deck positions must be alphanumeric with no spaces; the
only non-alphanumeric character allowed is “_" (underscore).
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4. Enter the X, Y, and Z Coordinates of the appropriate pod by teaching the
ALP (refer to Section 12.4, Teaching (Framing) the Deck).

Note: ALPsare taught indirectly when positions are taught.

5. Select More>>, if necessary.

6. Choose the Device name to associate with the position, if required.

Note: For devices controlled through SILAS, the SILAS module for the
device must beinstalled prior to associating the device with a deck position.

7. If appropriate, select the Device Index.

Note: The Device Index works with software modules operating
instruments, such as microplate shakers, that have more than one position.

8. Choose Per-labware Offsets to customize the offsets for specific types of
labware (refer to Section 12.3.3.3, Changing Per-labware Offsets).

9. Setthe Min Safe Height.

Note: The Labware Offsets and Position Span are predefined. Do not
modify these properties.

10.Choose OK to save the deck position properties.
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12.3.3.3 Changing Per-labware Offsets

Modify the Per-labware Offsets when specialized needs arise. The X, Y, and Z
coordinates for the deck position may be modified based upon the labware type.
For example, the Z offsets can be changed for tip boxes by a small amount to
ensure tips are correctly loaded onto the mandrils.

To modify the Per-labware offsets:
1. InPer-Labware Offsets, select the labware to modify (Figure 12-16).

APSE_20
BCDesp96R ound
BCDespa6S quare

BCFlat36
BCUpsideDownT ipBosLid
CostarCone36Round
CoztarFlat3845 quare
GreinerFlat3845 quare
Greiners hallow 3848 oundS hort
Greiners hallow 3348 aundT all
MuncFlat3845 quare

R eservair
SBSDeepdB4Square
SBS5DeepdERound
SBSDeep965quare
SBSFlat384R ound
SBSFlat3845quare
SBSFlat36Round
SwapSpace

TipBosLid

TiterPlatelid

WashStation

Figure 12-16 Per-Labware Offsets

Enter the desired X offset.
Enter the desired Y offset.
Enter the desired Z offset.
Choose OK.

a > WD

12.4 Teaching (Framing) the Deck

AN\

Teach (frame) the Biomek FX deck after the deck has been created. Teaching the
deck allows the pods to use labware consistently on each ALP.

Note: The AccuFrame and frame fixture are used during the teaching process.

Note: Be sure to teach all new or modified ALPs to make sure Biomek FX
locates them properly

CAUTION: Never plug or unplug the AccuFrame while the Biomek
FX instrument power is on.
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To teach the deck:
1. Placethe frame fixture on the pod (refer to Chapter 26.3 AccuFrame).

2. Placethe AccuFrame on the deck position to teach (Figure 12-17).

Teach probe
AccuFrame on frame
onALP fixture

Figure 12-17 AccuFrame on ALP with framing fixture attached to pod

3. Lower the pod using manual controls (refer to Chapter 15, Manually
Controlling the Pod and Grippers) and place the teach probe of the framing
fixture into the well of the AccuFrame.

4. Move the pod manually in order to break both light beams (Figure 12-19).

Note: There are three indicator lights on the AccuFrame. When all three
indicator lights are on at once, both light beams have been broken (Figure
12-18).
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| AccuFrame Light Beams

AccuFrame Indicators
S|

Figure 12-18 AccuFrame Light Beams and Indicators
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Figure 12-19 Frame fixture in AccuFrame — Be sure to
break both light beams in order to teach the deck position
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6.

Choose Teach in Position Properties for the deck position. The pod
teaches the position automatically. Once teaching is complete, Teaching
Instructions appears (Figure 12-20).

Teaching Instructions I

The location iz 3.459 cm, 2.033 cm, -7. 760 cm.
The change iz B.965 cm, -5.200 cm, 7.940 cm.

wihat would pou like to do'?

= Shift pozition

" Shift deck

k., Cancel

Figure 12-20 Teaching Instructions —
Select appropriate shift option for the teaching process

Select the appropriate teaching movement:

been taught. Shifting the deck after some positions or ALPs have

f CAUTION: Only shift the deck if no other positions or ALPs have

been taught shifts them too and could result in the need to reteach
them.

7.

»  Shift position — shifts only the deck position by the change
amount indicatedShift position is the most precise teaching
procedure, and it is useful when a 384-well plate is used on the
position (especially on a larger ALP, such as the 4x4); otherwise,
shifting the entire ALP is sufficient.

e Shift ALP — shifts the entire ALP and all deck positions associated
with the ALP by the change amount indicat8Hift ALP typically
is precise enough for using 96-well plates.

e Shift deck — shifts all ALPs associated with the deck by the
change amount indicated. Cho&@ft deck when several new
ALPs have been dragged onto the deck. The shift amount required
typically is not large, but everything on the deck may need to be
moved.

Note: A position that has been taught by shifting position may need to be
taught again iShift ALP is used with another position on the same ALP or
if Shift Deck is subsequently used.

Note: Different positions on an ALP can be taught in different ways—
Position/ALP/Deck

ChooseOK.
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13 Configuring the Hardware

Setup

13.1 Overview

Biomek FX Hardware Setup is accessed through the Start menu in Windows
NT. Hardware Setup tells Biomek FX what devices and heads to expect on the
instrument. Any device that runsthrough a CAN connection needsto be set upin
Hardware Setup.

When ahead is changed on a pod, or a second pod is added to the Biomek FX
instrument, the changes must be configured in Hardware Setup.

Hardware Setup also allows for devices using the Device Controller to be
configured for proper operation. Each digitally controlled device, such asaWash
Pump, needs to be configured to the proper Device Controller and the proper
channel on the Device Controller.

13.2 Accessing Hardware Setup

Hardware Setup (Figure 13-1) is accessed from the Windows NT Start Menu.

Note: To prevent an error, make sure the Biomek FX software, Biomek FX
SILAS module, Biomek FX module, and Import/Export Utility are closed when
making changesin Hardware Setup.

To open Hardware Setup:
1. Choose Start>Programs.

2. Choose SAGIAN Programs>Biomek FX Hardware Setup. Hardware
Setup appears.
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—Port

Current; ISimuIate

Change... |

Unit

Serial Mumber: IN one

r—Left A T Right Am
Head Type: IEIB b andrel 200 pL Head j Head Tipe; I j
Serial Number: INDHB Seral Humber I
~Pipettor Device: ~[hgital 10 Device
Inztalled: Detected: Inztalled: Lirie HEmes
DeviceContrallerd & whashPurnpl I j
StirerALPO
StimertLP e
StirreraLF2 I - I
Stirrera L3 :
Tiploaderl Llifre Humter:
Tiploaderl LI I ,,I
Remaove Device | Device Types:
Remove | Ihstall | Simple
WwhashPump
Femove Al | Install Al | Install Mews Device |

o |

Cancel |

Figure 13-1 Hardware Setup

13.3 Changing Heads

When ahead is changed, the Hardware Setup must be changed appropriately. If
the hardware configuration is not updated using Hardware Setup
(Figure 13-1), inaccurate pipetting may occur.

To change the head in Hardware Setup:

N o g M w DN P

Open Hardware Setup.

Locate the appropriate Arm.

Open the Biomek FX software.
Open the Pod Editor.

Choose the appropriate head in Head Type.
Choose OK.

Establish new axis limits according to procedures outlined in Chapter 14,

Modifying Pod, Gripper, and Tip Settings.

Verify that the gripper calibration, or framing, is accurate according to

the procedures outlined in Section 14.2.3, Framing the Grippers.

Note: Change the serial number to correspond to the serial number on the newly
installed head.
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13.4 Installing and Removing Pipettor Devices

CAN devices added to the deck of Biomek FX are detected automatically. When
opening Hardware Setup, the device will be listed in the Detected field. Once
adeviceisdetected, it must be installed. When installing devices, make sure the
addressiis set differently from another device of the same type already on the
system. For example, make sure a second tip loader has a different address than
the original tip loader.

Note: Refer to Section 26.1.2, Setting Address Switches for changing addresses
on devices.

13.4.1 Installing Pipettor Devices
Pipettor devices are Tip Loaders, Stirrer ALPs, and Shaker ALPs.

Note: Devices using the Device Controller (Digital 1/0 Devices) are installed in
the same manner as Pipettor Devices.

Toinstall a Pipettor Device (Figure 13-2):
1. Select thedevicein Detected.

2. Choose Install. The device now appears in the Installed field.

Note: Choose Install All to install all devices listed.

Hardware Setup

—Port

Current; ISimuIate Change... | Serial Mumber: INDne

Unit

r—Left A T Right Am
Head Type: IEIB b andrel 200 pL Head j Head Tipe; I j
Serial Number: INDHB Seral Humber I

~Pipettor Device: ~[hgital 10 Device

Inztalled: Detected: Inztalled: Line Mame:

DeviceController] I OnAOf ~ I
StirerALPO
StimertLP Box:
StirreraLF2 :
ChieL P IFJ&VlceEontrnllerEl "I
Tiploaderl Ling Mumber;
Tiploaderl LI I 5 - I

Remove Device | Device Types:
Remove | Imztall | Simple

Femove Al | Install Al | Install Mews Device |

Install, Set Up, and Remove Devices

gl using Device Controller here.

Figure 13-2 Pipettor Devicesin Hardware Setup
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13.4.2 Removing Pipettor Devices

As devices are removed from the deck, they should also be removed from
Hardware Setup. If adevice no longer on the deck is not removed from
Hardware Setup, errors may result when a method attempts to run.

To remove pipettor devices:
1. Selectthelnstalled device.

2. Choose Remove.

Note: Use Remove All to remove all deviceslisted.

13.5 Working with Devices Using Device Controller

Devices using the Device Controller (Digital 1/0 Devices) are detected
automatically when Biomek FX is powered up. They appear in the Device
Controller section of Hardware Setup.

13.5.1 Installing Devices Using Device
Controller

Install Device Controller devices, making sure that the correct Box and Channel
(Line Number) are selected (Figure 13-3).

1. Select the Device Type toinstall.
2. Choose Install New Device. The device now appearsin Installed.

3. Choose the appropriate Line Name.

Note: Currently, the only supported Line Name is On/Off. Line Name also
appears in the Device Action step (Devices Step Palette) and is also part of
Manual Control.

4. Choose the appropriate Box (Device Controller) for device power.

5. SelecttheLine Number (Channel) the device is connected to.
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Hardware Setup
—Poit Unit
Current: ISimuIate Change. .. | Senal Humber: INDne
r—Left A v Right Am
Head Type: |96 Mandrel 200 pl Head 7] Head Type: |96 Mandiel 200 pl Head 7]
Serial Mumber: INDHB Serial Number: I
Pipettor Device: ~[hgital 10 Device
Inztalled: Detected: Installed: Line Marme:
DeviceControllerd & I OnA0f ~ I
ShakerdLPO
Shakent F1 Box:
Shakeral P2 ; -
e hak AL P IFJew:eEontrnIIerEl I
StirreraLPO Line Mumber:
Sursblr o [ER—]
Remaove Device | Device Types:
Remove | |hstall | Simple
Fiemove Al | Install Al | Install Mew Device |
] {
] Cancel — .
| Digital I/O Devices
Install and Remove 1/0O =
Devices here.

Figure 13-3 Hardware Setup - Digital 1/O Devices Installation

13.5.2 Removing Digital I1/O Devices
Remove Digita 1/0 Devices no longer on the Biomek FX deck.
To remove adevice:

1. Selectthelnstalled device.

2. Choose Remove Device.
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14 Modifying Pod, Gripper, and Tip

Settings

14.1 Overview

The Pod Editor allows pod properties to be set and modified. These properties
are configured initially by a Beckman Coulter Service Engineer and should not
be modified, with the following two exceptions:

Speed Limit — the speed of the instrument movement can be slowed
by lowering the percentage from 100%. This can be useful, for example,
while visually verifying a method before executing the run at a speed of
100%.

Frame Grippers — the gripper is framed by the Beckman Coulter
Service Engineer during installation; but, should reframing become
necessaryrame Grippers serves as the tool.

CAUTION: Do not make any changes to the Pod Editor other than the
Speed Limit or Frame Grippers without contacting a Beckman
Coulter Service Engineer or Beckman Coulter Technical Support.

14.2 Using the Pod Editor

ThePod Editor is used to define properties when:

A pod is added to Biomek FX.
The installed pod is replaced with a different pod type.

A pod is modified, resulting in the pod properties being altered.

Note: Framing the grippers is an option that may be performed without
the direction of a Beckman Coulter Service Engineer (refer to Section
B.4, Framing the Grippers).
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14.2.1 Accessing the Pod Editor

To access the Pod Editor:

Choose Tools>Pod Editor (Figure 14-1). The Pod Editor appears
(Figure 14-2).

. Labware Type Editor
€ Deck Editar

. Device Editor

'. Tip Tupe Editor

1" Pod Editor

?" Technique Browser
T Liquid Type E ditar
?" Fipetting Template E ditor

0\ Commurication Port
Q Loa Configuration
0\ Matual Contral

Q Single Step

0\ Import/E port Litiliky

Figure 14-1 Accessing the Pod Editor

Pod Editor

Pod Setting

Head Serial # IDISHDDU2 Additional Safe Height IEI.?"E cm
Speed Limit ITUU %  [Global Min Safe Height I-'l 00000 em
Additional Timeout |25 E:

# [m) ¥ [izm) Z [zm) D [pL)
Mirirnum |69 EE {155 [£4.25
Maimum |38 [332 |22 [208

Set ¥ | Sety | Set? | SetD |

Last Validation [Nane

Set Walidation Time |

GEnpper Settings
Gripper Extend Time |0.55 z

Gripper Retract Time [0.55 5
Gripper & Offset |-1.43764  cm
Gripper ' Offset |-0.92 cm
Gripper £ Offset |-6.5532 cm
Gripper D Offset (0.2 cm

1T

Frame Gripper

~Tip Setting,

TipUrload Time [1

TipLoad Settle Time [E
Fozt TipLoad D Pos. IU— cm

Post TipUnload D Pos. ID—
Unioad SpeedLimit [10 %

i

Cancel |

Figure 14-2 Pod Editor
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Table 14-1 Pod Properties

Property

Description

Additional Safe Height

Margin above safe roving height for the pod asiit
moves over everything on the deck.

Head Serial #

Displays the serial number of the currently
installed head.

Additional Timeout

Specifies anumber of seconds to wait in addition
to the normal time it takes to carry out a step
before atimeout error occurs. Use when
experiencing timeout problems without actual
hardware problems.

Global Min Safe Height

The minimum safe height position of the pod in
the entire Biomek FX system.

Speed Limit

Controls the speed for pod movement based on a
percent of its maximum speed.

Minimum X Y, Z, D

The minimum position the pod may go to along
the X, Y, Z, and D axes (relative to the Home
position). Set by using the appropriate buttons
under the X (cm), Y (cm), Z (cm), and D (uL)
columns.

Note: When the set buttons are used, the pod W
move; therefore, the BFX must be operational g
that time.

—

Maximum X, Y, Z, D

The maximum position the pod may go to alon
the X, Y, Z, and D axes (relative to the Home
position). Set by using the appropriate buttons
under the X (cm), Y (cm), Z (cm), and D (uL)
columns.

Note: When the set buttons are used, the pod W
move; therefore, the BFX must be operational g
that time.

ill
t

Last Validation

Set by a Beckman Coulter Service Engineer, u
the Set Validation button.

5ing

Gripper Extend Time

Specifies the time the pod takes to extend grig

pers.

Gripper Retract Time

Specifies the time the pod takes to retract grif

pers.

Gripper X, Y, Z, D Offsets

Controls gripping operation along X, Y, Z, and
axes from center of back edge of deck position,
(Gripper X offset is read-only.) These offsets ar
set via thé=rame Gripper button (refer to
Appendix B, Framing Instructions).

Note: When the set buttons are used, the pod W
move; therefore, the BFX must be operational 3
that time.

D

D

—

Tip Unload Time

Specifies the amount of time the pod takes to

unload tips.
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Table 14-1 Pod Properties (Continued)

Property Description

TipLoad Settle Time Specifies the time required for tips to settle on the

mandrels after loading.

Post TipLoad D Pos

Position the pod isto return to along the D axis
after loading tips.

Post TipUnload D Pos Position the pod isto return to along the D axis

after unloading tips.

Unload Speed Limit

Controlsthe pod speed when unloading tips, based
on a percentage of the maximum pod speed.

14.2.2 Changing the Pod Operational Speed

To provide more time to examine the method in progress, slow down the method
run using the Speed Limit field in Pod Editor. This allows for visual
verification of the method performance.

To change the Pod Speed:
1. Enter anew speed as a percentage (%) of maximum operational speed.
2. Choose OK.

14.2.3 Framing the Grippers

Frame the grippers when necessary using the AccuFrame tool on an already
framed deck.

Note: Information on framing the grippersisincluded in overall framing
instructions in Appendix B, Framing Instructions.

To frame the grippers:

1. Fromthe menu bar, choose Tools>Pod Editor (Figure 14-3).

Note: If the Biomek FX instrument includes two pods, a Pod2 tab will also
appear. The grippers for each pod will need to be framed; after grippers for
Pod 1 have been framed, choose Pod2 tab to frame its grippers.
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Pod Editor

Pod éetting
Head Serial# [DISHDOOZ ~ Addiional Safe Height[075  em
Speedlimt [100 % GlobalMinSafeHeight[ 100000 o
.-’-‘-.clditiunalTimeoul|25— z
# [m) ¥ [izm) Z [zm) D [pL)
Mirirnum |69 EE {155 [£4.25
Maimum |38 [332 |22 [208

Set ¥ | Sety | Set? | SetD |

Last Validation [Nane Sist Valdation Tire |

GEnpper Settings 1 Tip Setting
Gripper Extend Time |0.55 z

Gripper Retract Time [0.55 3 Tip Unload Time |4 s
Gripper & Offset |-1.43764  cm TipLoad Settle Time IE g
Gripper ' Offset |-0.92 oI Fozt TipLoad D Pos.

IU i
Gripper £ Offset |-6.5532 cm | | Post TipUnload D Pos. ID cm
Gripper D Offset (0.8 o Unload Speed Limit |3E| E4

Frame Gripper

1T

i

Cancel |

Figure 14-3 Pod Editor

2. Choose Frame Gripper (Figure 14-4). Make sure the topics that appear in
the Warning are addressed, then choose OK.

The giippers cannot be holdng argtihing for this operabon. Make suie they have been relracted. Also, make sure there is
! nethirg between the pod and the location that you wall frame the grippers at [such as a stack of labware),

Figure 14-4 Warning to make sure grippers are ready for framing
3. InPick Position (Figure 14-5), click on the position where the grippers

will be framed. This position must have been framed first and should be a
small passive ALP, if possible.
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Pick Position |

Flace the framing tool on a position that has been framed, select that

pozition below, and hit "0k
Fi5 Fa F13 ] 7

] F10 F14

P11 N P15

Cancel |

Figure 14-5 Pick the position where grippers will be framed

4. Choose OK. This moves the pod to that position and extends the grippers.

Note: The gripperswill be extended alittle high and opened alittle wide at
the end of the step 4 move to miss the frame tool when they extend and to
ensure they don't hit the deck.

Advanced Manual Control (Figure 14-6) andrame Gripper

(Figure 14-7) appear side by side. Ushkdyvanced Manual Control (if
necessary, refer to Chapter Manually Controlling the Pod and Grippers

for instructions on moving the grippers), move the grippers until they are
aligned with the bottom of the AccuFrame (Figure 14-8), and squeeze the
grippers until they firmly touch the AccuFrame inside both notches at the
bottom.

Note: Both grippers must touch at the same time when squeezing, which
usually necessitates a move along the Y axis (refer to S&dpRraming
the Grippers).

Note: Assessing the position of the grippers in step 5 is a visual task (refer
to SectiorB.4, Framing the Grippers).
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=] Wector Builder

Advanced Manual Control: Podl K3 I

rDelts

—‘p '-"Eack # (01 C
Hame £, 57 | v Ir o
Left J— Right I
Extend Gripper | Left ™ Fig Z |01 El
0] IEI.1
Retract Gripper | Fud, 4 3’ e
- [ronn
Move Z-hax | D Units
')vé ('?9 {* cm
Abzolute Move | . )
Squeezeddzpirate | UnSgueeze/Dispense i pl
i Curmrent Position
% [0924  om v [0102 cmz [395  com D [0342  cm
Movement Yector
#® IU cm IU cm 2 IU cm D IU cm
v &utoClear  ¢2 Clear | Speed (100 % E 5 et Stop

Figure 14-6 Advanced Manual Control for moving grippers for framing

Frame Gripper

tanually move the pod into gripping
poszition, and hit "OK",

Cancel |

Figure 14-7 Moving pod into gripping position
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)

)

)
&)

Figure 14-8 Gripper framing position with AccuFrame

Correct Gripper Alignment
Bottom of gripper finger aligned
to bottom of AccuFrame and
aligned to the inside of cut-out.

Incorrect Gripper Alignment
Top of gripper finger aligned to
top of cut-out of AccuFrame
without aligning to inside of
cut-out.

Figure 14-9 Correct and incorrect gripper framing alignment

6. InFrame Gripper, choose OK.

Note: The grippers are now framed for the selected pod. If necessary, complete

the above gripper framing process for the other pod in a dual-pod system.

Note: The gripper YZ&D offsetsin the Pod Editor are now set.
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14.2.4 Changing Pod Properties

Adjust pod propertieswhen physical changes have been made to the Biomek FX.
Always consult a Beckman Coulter Service Engineer before changing valuesin
the Pod Editor fields (Figure 14-10).

CAUTION: Do not make any changes to the Pod Editor other than the
Speed Limit or Frame Grippers without contacting a Beckman
Coulter Service Engineer.

Note: If the Biomek FX instrument includes two pods, a Pod?2 tab will also
appear in the Pod Editor. The properties for each pod will need to be adjusted;
after properties for Pod 1 have been adjusted, choose Pod2 tab to adjust its
properties.

In the Pod Editor:

1. Change the desired properties, as instructed by a Beckman Coulter Service
Engineer.

2. Choose OK.

Note: All times are entered in seconds. All distances are entered in centimeters.

Pod Editor

Pod Setting

Head Serial # IDISHDDU2 Additional Safe Height IEI.?"E cm
Speed Limit ITUU %  [Global Min Safe Height I-'l 00000 em
Additional Timeout |25 E:

# [m) ¥ [izm) Z [zm) D [pL)
Mirirnum |69 EE {155 [£4.25
Maimum |38 [332 |22 [208

Set ¥ | Sety | Set? | SetD |

Last Validation [Nane Sist Valdation Tire |

GEnpper Settings 1 Tip Setting
Gripper Extend Time |0.55 z

Gripper Retract Time |0.55 E: Tip Unload Time |4
Gripper & Offset |-1.43764  cm TipLoad Settle Time (6 g
Gripper ' Offset |-0.92 o Pozt TipLoad D Pos. |0 cm

Gripper £ Offset |-6.5532 cm || Post TipUnload D Pas. (0 cm

1T
1111

Gripper D Offset (0.8 o lUnload Speed Limit |30 z

Frame Gripper

i

Cancel |

Figure 14-10 Pod Editor
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15 Manually Controlling the Pod
and Grippers

15.1 Overview

The Manual Control and Advanced Manual Control control the movement of
the bridge, pod, head, and grippers independently of a method.

Manual Control and Advanced Manual Control are used to control the pod
when teaching the deck, framing the grippers, and recovering from errors,

15.2 Using Manual Control

To open Manual Control, choose Tools>Manual Control (Figure 15-1). An
Information dialog (Figure 15-2) appears briefly as the connection is made with
the Biomek FX instrument, immediately followed by Manual Control

(Figure 15-3).

Note: Manual Control isavailable only when amethod is not being executed. If
aneed for manual control isrealized during a method run, stop the method using
the stop button on the toolbar to access Manual Control.
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'.‘ Labware Type Editor
& Deck Editar

'.‘ Device Editor

'.‘ Tip Type Editor

& Fod Editor

?" Technique Browser
T Liquid Type Editar
?" Fipetting Template E ditor

@, Communication Port
0\ Log Configuration
0\ Single Step

Q Import/Expart Utility

Figure 15-1 Manual Control command

]|

@ Connecting...

Information

Figure 15-2 Confirms Manual Control is connecting

M anual Control

DrigitalBox10
Tiploader1
Tiploader2
Tiploader3
Tiploader4
Tinlnaderh
Hardware List

List of devices
available for manual
control. The device
selected determines
theinterface displayed

Click on a position to mave the pod there:

Deck Display
Displays the current
state of the deck.
Click on aposition to
move pod there.

P P12 P16

Pa P13 P17

, ny " Stop
P10 B F14 P18 Stops pod
B11 o1 P15 immediately.

Gt Wersion | 5dvan|:fd MC |

‘/ﬁtup! |

to theright MDVE}M A Horne O Extend Gripper
IT 5
Move Z-Max Haome £, =% Retract Gripper
Moves the pod to Y
the maximum 4 ’Tl
allowed Z-axis || Home Position Gripper Controls
position. Sends pod to home Extends and
position. retracts gripper.

Get Version
Retrieves current
firmware version
information.

Advanced MC
Displaysthe
Advanced
Manual Control.

Figure 15-3 Pod

Manual Control
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15.3 Manually Controlling Pod

Use Manual Control to:

* View the firmware version

e Move a pod

¢ Home a pod

*« AccessAdvanced Manual Control

e Control the grippers

Table 15-1 lists thifanual Control options and a description of each:

Table 15-1 Manual Control

Option

Description

Move Z-Max

Sends pod to top of the Z axis.

Editor.)

Note: This may be higher than the specified saf
roving height. Set axis limits first. (See Pod

Home D

Homes D axis.

squeeze/unsqueeze grippers.

Note: This may dispense liquid, shuck tips, or

Home Z, XY

axes (moves Z axis, then X and Y).

Sends pod to home position along X, Y, and Z

Extend Gripper

Extends the gripper.

Retract Gripper

Retracts the gripper.

Get Version

Displays the current firmware version.

Stop!

Stops the pod immediately.

Advanced MC

greater control.

Display#&dvanced Manual Control, allowing

e
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15-4  Manually Controlling the Pod and Grippers

15.3.1 Viewing the Firmware Version

Get Version shows the current firmware version of installed devices, pods, and
main firmware.

To view the firmware version:
1. Choose Get Version. Thefirmware version displaysin an Information
dialog similar to Figure 15-4.

Information |

Feb 14 2000, Ver 1.1.21,

Podl.

¥ Board(21_10), 0.6.16 BL 1.2.0
7D Board[2Z_10), 0.6.16 BL 1.2.0
Tiploader 0 [04_00]1.0.4 BL1.2.1

Figure 15-4 Firmware version information

2. Toclose Information, choose OK.

15.3.2 Stopping a Pod

To stop a pod once a movement has started:
Choose Stop! and the pod stops.

Note: Stop isalso availablein Advanced Manual Control 15.4 (refer to
Section 15.4, Using Advanced Manual Control).

15.3.3 Moving a Pod

There are many different moves that a pod can make. For example, the pod can
be sent to the home position or to specific deck positions.

15.3.3.1 Moving a Pod to Home Position

Home the pods each time the Biomek FX instrument is powered on. Homing the
pods gives Biomek FX a point of reference from which to make subsequent
moves (for a one-pod system, home position is left, back).

CAUTION: Failure to home the pods when Biomek FX is powered on
could result in inaccurate pipetting, moves that are not precisely
over deck position, and collisions over the deck.

Note: When attempting to use the pod, error messages result until the pod is
homed.

Note: Whileit is necessary to home the pods after the Biomek FX instrument is
powered on, it is not necessary to home the pods each time the host computer is
turned on or the software is accessed.

Beckman Coulter, Inc.
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Note: Although Home Z, XY will always move the pod up to the Z axis home
position, itisstill possibleto hit tall items|eft on the deck. These items should be
removed before homing.

Note: Always ensure that the grippers are retracted before homing.

To move a pod to home position:

1. Choose Home Z, XY. The pod moves to the home position along the
Z,X,andY axes.

Note: Home Z, XY isdso available in Advanced Manual Control (refer
to Section 15.4, Using Advanced Manual Control).

being damaged, make sure there are no tips attached to the head
and the framing probe is removed before moving the pod to the
home position along the D axis.

f CAUTION: To prevent tips from being shucked and the pod from

2. Choose Home D. The pod moves to the home position along the D axis.

3. After confirming that it is safe to home the D axis, choose OK.

15.3.3.2 Moving a Pod to a Safe Roving Height

Use Move Z-Max in Manual Control to move the pod to its highest configured
height. This helpsto avoid collisions when moving the pod around the deck
manually.

Note: First set the axis limit. Sending the pod to the top of the Z axis may be
higher than the specified safe roving height (refer to Section 14.2, Using the Pod
Editor).

Note: The possibility of collisionsis not completely eliminated by this
command; for example, if the gripper is extended and holding a microplate, and
the pod is moved over atip box on atiploader, a collision could occur.

1. InManual Control, select Pod1 or Pod2 from the Hardware List.

2. Choose Move Z-Max.

15.3.3.3 Moving a Pod to a Specific Deck Position

To move the pod to a specific deck position quickly, go to Manual Control and
click on the desired destination deck position. Thiswill move the pod to the top
of the Z axis, then center it over the selected position.

To move a pod to a specific deck position:

Click on the desired deck position on the Manual Control Deck Display (Figure
15-3).
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15.4 Using Advanced Manual Control

Advanced Manual Control alows for small movements that are useful when
teaching the deck or framing the grippers. The use of Advanced Manual
Control centers around the building and applying of movement vectors. A
movement vector simply indicates the magnitude and direction of motion to
apply to the pod. Positive and negative pod values are as follows;

« Positive value X = right motion

« Positive value Y = forward motion

e Positive value Z = up motion

« Positive value D = squeezing/aspirating motion
¢ Negative value X = left motion

¢ Negative value Y = back motion

¢ Negative value Z = down motion

¢ Negative value D = unsqueezing/dispensing motion

Note: The pod does not actually perform a move ugblis clicked.

Beckman Coulter, Inc.
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To access Advanced Manual Control,
1. InManual Control, select Pod1 or Pod2 from the Hardware List.

2. Choose Advanced MC. Advanced Manual Control appears
(Figure 15-5).

Vector Builder
Used to build a movement vector — controls the Delta
direction and amount the pod moves. These chgices | Controls the amount of change
change the values in the Movement Vector display applied to the Movement Vector
below. when the Vector Builder is used.

Immediate Moves
Allows action Advanced Manual Control: Podl

instructions that || Delta ¥

execute immediately.

] I
_‘.III ""Eack |01 C

Absolute Move M i ID'1 e
Builds a vector to Extend Gripper Left 4= /‘ = Fight pi |EI.1 cm
an absolute — — —

. D ID.1
coordinate from Retract Gripper Fivd, 4 =
the current —_—— Do
coordinate Move Z-Max e —

— éﬁ?{- {-v-} & om
Cgrrent Position Ahsalute Mave g _ i
Displays the _ Squeezelbspirate | UnSgueeze/Dispenze =l
current position of ~Current Position

the selected pod.

5 |-u.924 cm T |-u.1|32 cm F |-3.95 cm D |n.342 cm
Movement Vector

. —hovement Yector
Indicates the amount

the pod moves when % |0 em ¥ [0 cm £ I':' em D |':' cm
Go is clicked. W AutoClear /7 Clear | Speed[100 % ¥ Go

Stom

Cloze |

Figure 15-5 Advanced Manual Control — Pod Movement Options
(see Table 15-2 for further descriptions).
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Table 15-2 Advanced Manual Control Selection Areas

Area

Description

Vector Builder

Relative Moves are created using
the Vector Builder. Eachtimea
Vector Builder button is pressed,
the Movement Vector is changed in
the corresponding axis by the
amount indicated in the Delta box.
Up and Down move the pod in the
Z axis, Left and Right move the pod
inthe X Axis, and Back and Fwd
movethe pod inthe Y Axis.
Squeeze/Aspirate and
UnSqueeze/Dispense move the
head in the D axis based upon the
selection madein D Units.

Delta

Sets the magnitude of change the
Vector Builder appliesto the
Movement Vector for each axis.

D Units

Sets the D axis units.

Note: Choose either cm to set
squeeze units, or use pL to set
aspirate units.

Current Position

Current location of the pod (after
the pod has been homed).

Movement Vector

The amount of movement that
occurs wherGo is selected.
Movement Vectors are a relative
move from the current position to
another.

Auto Clear

Auto Clear is on by default.

Note: When checked, each tingo
is selected the Movement Vector
resets to the 0 vector (no
movement).
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15.4.1 Viewing a Pod’s Current Position

A pod’s current position is displayed as a coordinate. Each axis coordinate value
is the distance from the home position.

X, Y, and Z are displayed in centimeters. The D axis is displayed in either
centimeters (cm) or microliters (uL). (Refer to D Units description in
Table 15-2).

To view the pod’s current position:

1. InManual Control (Figure 15-3), sele®od1 or Pod2 from the
Hardware List.

2. ChooseAdvanced MC. Advanced Manual Control appears
(Figure 15-5). The current position is showrCarrent Position.

3. ChooseClose to closeAdvanced Manual Control.

4. Choose€K to closeManual Control.

15.4.2 Setting Delta Values

A Delta value is the amount of change in an axis that will be applied to the
Movement Vector when a button in tRlector Builder is pressedrFor example,

if the Delta value forX is 3, each tim®ight is clicked in thé/ector Builder, 3

cm is added to the X axis of the Movement Vector. The move does not occur until
Go is selected in th®lovement Vector area ofAdvanced Manual Control.

To setDelta values:

1. InAdvanced Manual Control, enter a value iiX, Y, Z, andD to set the
Delta value for each axis.

2. InD Units, selecttm orpL.

15.4.3 Performing Relative Moves

Relative moves allow the pod to move from its current location to anywhere on
the deck. Relative moves are created in the Vector Builder using the Delta
values, or the vector can be manually edited.

Note: Use Auto Clear when the values in the Movement Vector fields can be
reset to zero after the moveis performed. Turn off Auto Clear to retain the
values after the move has occurred. Choose Clear to set the values back to zero
at any time.

To move a pod relative to its current position:
1. InManual Control, select Pod1 or Pod2 from the Hardware List.

2. Choose Advanced MC . Advanced Manual Control appears
(Figure 15-5).

Choose Clear to change the Movement Vector valuesto 0.
4. Enter thedesired X, Y, Z, and D valuesin Movement Vector.
OR

Click the appropriate buttons on Vector Builder (Figure 15-6), until the
desired values appear in Movement Vector (Figure 15-5).
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—ector Builder

Up -

rd Back
Left o /— ¢ Right
Frd, - s

Drowr
-}Vé év-}

Squeezeltzpirate | UnSgueeze/Dizpenze

Figure 15-6 Vector Builder

Table 1. Vector Builder Buttons
Button Description

Up (+ Deltaz) Setsthe distance apod will movein
the Z axis. Adds Delta Z to
movement value.

Back (- DeltaY) Sets the distance the pod will move
intheY axis. Adds Delta'Y to
movement value.

Left (- Delta X) Sets the distance the pod will move
inthe X axis. Adds Delta X to
movement value.

Right (+ Delta X) Sets the distance the pod will move
inthe X axis. Adds Delta X to
movement value.

Down (- DeltaZ) Sets the distance the pod will move
inthe Z axis. Adds DeltaZ to
movement value.

Fwd (+ DdtaY) Sets the distance the pod will move
intheY axis. Adds DeltaY to
movement value.

Squeeze/Aspirate (+ Delta D) Sets the distance the head or
grippers movein the D axis. Adds
Delta D to movement value.

UnSqueeze/Dispense (- DeltaD) Sets the distance the head or
grippers move in the D axis. Adds
Delta D to movement value.

Note: Positive values move the pod to the right (X), toward the front of the
deck (), up (2) and squeeze/aspirate (D). Negative values move the pod to
the left (X), towards the back of the deck (Y), down (Z) and unsgqueeze/
dispense (D).

Beckman Coulter, Inc.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Manually Controlling the Pod and Grippers 15-11

Note: Minimum and Maximum X, Y, Z, and D values set in the Pod Editor
(refer to Section 14.2, Using the Pod Editor) control how far the pod can
move.

5. Enter avaluein Speed to specify the percent of the pod’s maximum speed.

CAUTION: Do not change the physical condition of the pod between
A the time the vector is built and the time the Go button is pressed. It

is very easy to collide the pod with items on the deck. Use extreme

caution when moving the pod with Advanced Manual Control.

6. Choose&50. The pod moves from its current position to a new position by
the values displayed in tidovement Vector. The new position is
displayed inCurrent Position.

7. ChooseClose to closeAdvanced Manual Control.
8. Choose€K to closeManual Control.

15.4.3.1 Performing Absolute Moves

Absolute Move allows the pod to move to a specific coordinate position on the
deck. Use Absolute Move when the coordinates of the desired position is known.

Note: When an Absolute Move is entered, the valuddavement Vector

reflect the relative move that is required to move to the position. Make sure the
physical location of the pod is not changed between the time the vector is built
and the time th&o button is pressed.

1. InAdvanced Manual Control (Figure 15-5), choosabsolute Mv.
Absolute Move appears (Figure 15-7).

Abszolute Move E I

"Eurrent Pozitior

¥ [092  em v |01 e Z |-3.95 cm D |219.3?9 o
Enter the abzolute coordinates to move bo:

cm I-l:l.'l Cch 2 |-3.E|5 cm O |2'|E|.3?E| L

Theze values will be converted to the neceszzany relative move numbers
on the Advanced Manual Contral Form when you click OF. Then you
cah prezs Ao to move to these coordinates.

aF. Cancel

Figure 15-7 Enter Absolute Move Coordinates

2. Enter the desireH, Y, Z, andD values.

Note: Minimum and Maximum X, Y, Z and D values set in thed Editor
(refer to Section 14.2)sing the Pod Editor) control how far the pod can
move.

Biomek® FX User’s Manual

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



15-12 Manually Controlling the Pod and Grippers

> B

3. Choose OK. The Movement Vector changes to reflect the necessary
relative move.

4. Enter avaluein Speed to specify the percent of the pod’s maximum speed
to use for the move.

CAUTION: Do not change the physical condition of the pod between
the time the vector is built and the time the Go button is pressed. It

is very easy to collide the pod with items on the deck. Use extreme

caution when moving the pod with Advanced Manual Control.

5. Choosé5o. The pod moves from its current position to a specified absolute
position. The new position is displayedGarrent Position.

6. ChooseClose to closeAdvanced Manual Control.

7. ChooséOK to closeManual Control

15.4.4 Extending and Retracting the Grippers
UseManual Control to extend or retract the grippers when changing the head on
the pod.

CAUTION: Select Move Z-Max to move the pod to its highest point
before extending the grippers. To avoid breaking labware or bending
the grippers, make sure the grippers will not hit any labware when
extended.

CAUTION: Do not retract grippers when they are holding labware.
To extend or retract the grippers:

1. To extend the gripper, chodsgtend Gripper.

2. To retract the gripper, chooRetract Gripper.

Note: Extend Gripper andRetract Gripper are available in bothanual
Control andAdvanced Manual Control.
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15.5 Manually Controlling Device Controllers

Manual Control is used to turn Device Controller output channels on or off
manually and to monitor input channels. When opened, Manual Control
displays which channels are on and which channels are off.

To manually control Device Controller channels:

1. InManual Control, select the desired Device Controller from the
Hardware List. Manual Control for the selected Device Controller appears
(Figure 15-8).

2. Totoggleachannel off or on, click the button.

M anual Control I

iDeviceLontrollerd High Voltage Outputs— [ Digital Outputs——— [ Digital Inputs—————
Stireral PO

StineriLP1 @ @ ot O mi
StireraLP2

StirertL P3 Qe @ oz Oz
Tiploader

Tiploaderl

Lidend. [ Lk @outs @ ns
Tiploader3

Tiploaderd @y @ours O
Tiploaders

Figure 15-8 Manual Control — Device Controller

3. When adjustment of channels has been completed as desired, ©Koose

15.6 Manually Controlling Tiploader Locking Rods

Locking rods are the rods that extend from the tiploader (Figure 15-9) and lock
onto the pod to assist in tip loading.

UseManual Control to:
* Troubleshoot the tiploader

* Recover from a failed tip load
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Locking
Rods

/\

Figure 15-9 Tiploader

Manual Control controls the locking rods in the following manner:
» Extend and retract the locking rods
e Lock or unlock the locking rods

To manually control the tiploader locking rods:

1. InManual Control (Figure 15-3), select the desir€bloader from the
Hardware ListManual Control for the selected tiploader appears
(Figure 15-10).

Mol Comvl |
Podl
?jongjlitalgorgﬂ Riods Up |

Iploager
ﬁﬁw—"pp:mge% _Fods Down |
Tiloadord Lol [Rals |
Tiploaders
Ulr?it?;gﬁ;IBoHU Unlock Rods |

QK |
Figure 15-10Manual Control — Tiploader

2. To move the locking rods up, chod?eds Up.

3. To move the locking rods down, chod®eds Down.

4. To move the rods to their locked position, chdosek Rods.

5. To move the rods to their unlocked position, chddskock Rods.
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16 Creating and Modifying Tip and
Labware Types

16.1 Overview

Biomek FX accommodates predefined tip and labware types. These predefined
tips and labware are the most commonly used types. There may be instances,
however, when atip or labware type used in the laboratory may not be
predefined. In other instances, the specifications of a predefined labware or tip
may change due to manufacturing changes. When this occurs, tips or labware
modifications need to be made in the appropriate Biomek FX Editor to prevent
inaccurate pipetting. The Biomek FX Tip Types Editor and Labware Type
Editor provide the means to define new tip and labware types.

Tips must be associated with alabware type in order to use them in a method.
Thisisdonein the Labware Type Editor after the tips have been created in the
Tip Types Editor. All [abware types have a graphical display associated with
them in Biomek FX. Any new labware type will have agraphical display
generated based upon the labware type properties. The graphical display then
appears in the Labware Graphical Display of the Instrument Setup step for use
in methods (Figure 16-1).

Note: Obtain specifications on any new tips or labware from the manufacturer
before adding them to Biomek FX. Inaccurate specifications can lead to
hardware crashes.
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Figure 16-1 Relationshipsfor labware and tipsin Biomek FX

Beckman Coulter, Inc.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




Creating and Modifying Tip and Labware Types  16-3

16.2 Adding New Tips

Biomek FX includes the following predefined tips:
e P20 — up to 55l total capacity
e P200 — up to 225L total capacity

Define new tips in th&ip Types Editor. After defining new tips, associate them
with the appropriate tip box in theabware Type Editor (refer to Section 16.3,
Setting Up for Different Labware Types) before attempting to use them in a
method.

UseTip Types Editor to:
e Define new tips
» Identify tip characteristics, such as capacity and size

e Delete tip definitions

16.2.1 Accessing the Tip Types Editor

To access th&ip Types Editor, chooselools>Tip Types Editor
(Figure 16-2) Tip Types appears (Figure 16-3).

I [n] |:||:5:

'. Labware Tupe Editor
& Deck Editor

'.‘ Device Editor

! Tip Type Editor

& Fod Editor

?' Techhique Browser
T Liquid Type Editar
?' Fipetting Template E ditar

Q Commurication Port
Q Loa Configuration
0\ Matual Contral

Q Single Step

0\ Import/E port Litiliky

Figure 16-2 Tip Types Editor command
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e =
LCapacity 100 uL
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Lists currently > Height 3825 om Tip Properties
defined tip types. Seating Degth [157 - Display;
R na properties of

currently selected
Max Tip Radius [0.152 ol tips.

Min Tip Radiug 0.04 cm
Runout Radius |0.025 oI

]

Add | Eemovel

Figure 16-3 Tip Types

16.2.2 Adding New Tips

Add tips used in the laboratory that are not predefined to ensure that liquid
transfers are performed accurately.

To add tips:

v 1. Inthe Tip Types Editor, choose Add.

Note: Adding tips copies the selected tips, including its properties.

2. Choose OK.

Note: The default name is “Tip” followed by a number. For example, the
first tips created are named “Tipl”.
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16.2.3 Changing Tip Properties

Change tip properties when defining new tips to manufacturer’s specifications
prior to using the tips in a method.

Tip properties include the following (Table 16-1):

Table 16-1 Tip Properties
Property Description

Name Names the tips for easy identification.
Note: Tip names must begin with a letter, and only
letters, numbers, and underscores (_) can be usjed.

Capacity The maximum liquid volume the tip holds
(Figure 16-5).

Air Capacity The total amount of leading air gap, plus liquid that
can be aspirated. Trailing air gaps are counted agajnst
liquid capacity since they displace liquid further intg
the tips (Figure 16-4).

Height The total height of the tip.

Seating Depth The depth at which the tip seats properly on the
mandrels.

Conic Length The lowest triangular section of a tip (Figure 16-5)

Min Tip Radius Radius of the tip at its narrowest point (Figure 16-5).

Max Tip Radius Radius of the tip at the top of the conic length
(Figure 16-5).

Runout Radius Defined area around a tip where the tip may aspirate

from or dispense into a well.
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Figure 16-4 Tip capacity and air capacity

‘ Conic Length

PLlt—

Figure 16-5 Tip Properties

To change tip properties:

1. Inthe Tip Types Editor, select the desired tips (Figure 16-3). The current
properties of the tips display in Tip Properties.

2. Change the desired properties (Table 16-1).
3. Choose OK.
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16.2.4 Removing Tips

Remove obsolete tips from the Tip List.

Note: The Tip Editor does not allow tipsto be deleted that are used by any
labware class or that are on the pod. To delete atip type, delete the labware type
inthe Labware Type Editor first (refer to Section 16.3.6, Changing Labware
Type Properties).

To removetips:
1. Inthe Tip Types Editor, select the desired tips from the Tip Types List.

2. Choose Remove. A Warning appears (Figure 16-6).

Warning I

& Thiz will delete the Tipl tip tvpe. Are you sure pou want to do this?

; ﬂ°|

Figure 16-6 Remove tipswarning

3. Choose Yes to confirm the removal. The tips are removed from the Tip
Types List.

Note: The deletion of tips cannot be reverted. If the tips are needed again,
they will have to be recreated as a new tip type.

4. Choose OK.
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16.3 Setting Up for Different Labware Types

A labware type is a category of labware, such asreservoir or tip box. Each
labware type contains predefined labware, such as 384-well titerplates or tip box
lids. The labware types and predefined labware are provided in (Table 16-2).

Table 16-2 Labware Types and Labware Included

Labware Type Labware Included
Lid BC SPE Collar
Titerplate
Tip Box Lid
Reservation Swap Space
Reservoir Filter Holder
Reservoir

BC Upside Down Tip Box Lid

TipBox AP96_200uL
AP96_20uL

TiterPlate BC Deep 96 Round
BC Deep 96 Square
BC Flat 96

Costar Cone 96 Round
Costar Flat 384 Square
Greiner Flat 384 Square
Greiner Shallow 384 Round
LJL Shallow 384 Round
Nunc Flat 384 Square
Plasma

SBS Deep 384 Square
SBS Deep 96 Round
SBS Deep 96 Square
SBS Flat 384 Round
SBS Flat 384 Square
SBS Flat 96 Round

Use the Labware Type Editor to create and modify labware types to make sure
liquid-handling procedures are performed accurately.

The Labware Type Editor is used to:
* Create labware types
¢ Delete labware types
* Copy labware types
¢ Rename labware types

e Change labware type properties

Beckman Coulter, Inc.
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16.3.1 Accessing the Labware Type Editor

To access the Labware Type Editor, choose Tools>Labware Type Editor

(Figure 16-7). The Labware Types editor appears (Figure 16-8).

ware Type Editor
€ Deck Editar
0 Device Editor
0 Tip Tupe Editor
& Pod Editar

?" Technique Browser

T Liquid Type E ditar
?" Fipetting Template E ditor

Q Commurication Port
Q Loa Configuration
Q Matual Contral

Q Single Step

Q Import/E port Litiliky

Figure 16-7 Labware Type Editor command

Labware Type List
Listscurrentlabware

types.

Labware
Properties
Displays
properties
of selected
l[abware.

LobwaroTyper
L % Y z
20ul .
BCDeepd6Round Gripper Offset ID ID I-D.Z cm
BCDeep36Square
BCFIatas Span |1 2783 IS.EB crm
BCUpsideDonnTipBadl| = 2ot L 1eet I I l+ em
CostarCane36Round | Tin 1 Offset |1 447 |1 132 cm
CostarFlat3845 quare P
GreinerFlat3845 quare | Tip Count |1 2 IS
GreinerS hallow384F oun
LILShallow384Round | Tip Spacing ID.S ID.S cm
MuncFlat3g845 quare :
PromegaFilter Bitrnap I
E';Srg?\?;rm'de' Default Lid Class | TipBonlid -
SBSDeep38d5quare P r—
SBSDeepdERaund Description |2DD mnicroliter tips for th
SBSDeepdBs quare E t I Eequl - l
GBS Flat3B4R cund s o
SBSFlat3843quare Gripper Squeeze ID.?S cm
SBSFlat36Round
SwapSpace Gripper Unsqueeze |-1 =]
TipBoxLid
TiterPlateLid Height{Includes Tips] |5.6 cm
UpsideDownid I anufacturer IBeckman Coulter
Part Mumber IBDSD44
Self Stack? IFaIse Vl
Speed Limit 100 %
Tip Load Z Offset I-U.B cm
Tip Types IF'2DD Vl
Tip Unload Z Offset ID.S cm
Hew Stackable Items
Delete | Defines properties of
G | |[stackablelabware

Fename |

X

Stackable ltems | Set Colors |
ok I Cancel |

Figure 16-8 Labware Types
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16.3.2 Defining a New Labware Type

Define anew labware type when the desired type is not predefined in Biomek
FX. When anew labware type is defined, default properties are inserted into the
appropriate fields.

To define a new labware type:

1. Inthe Labware Type Editor, choose New. Choose Labware Class Type
appears (Figure 16-9).

Choose Labware Class Type E3
fLid =l

LCancel |

Figure 16-9 Choose Labware Type

2. Choose the labware type from the list.

3. Choose OK. The new labware appears on the Labware Type List
(Figure 16-8).

Note: The new labware type is assigned a default name that consists of the
name of the labware type followed by a number. For example, the first
titerplate created is named Titerplatel.

16.3.3 Deleting a Labware Type
Delete any |abware type from the Labware Type List that is no longer applicable.
To delete alabware type:

1. Inthe Labware Type Editor, select the labware type from the Labware
TypeList.

2. Choose Delete. Thelabware is removed from the list.
3. Choose OK.

16.3.4 Copying a Labware Type

Copying alabware type creates an exact copy of it, including current properties.
Modify the properties of the copied labware type to create a new labware type.

To copy alabware type:

1. Inthe Labware Type Editor, select the labware type from the Labware
Type List.

2. Choose Copy. A copy of the selected labware type appears alphabetically
with a default namein the Labware Type List.

Note: The default name assigned to alabware type consists of the name of
the labware type type followed by a number. For example, a copy of
Flat96well is named Titerplatel, if it isthefirst titerplate copied.

3. Choose OK.

Beckman Coulter, Inc.
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16.3.5 Renaming a Labware Type

Renaming a labware type provides the opportunity to assign a descriptive name
to alabware type for easy identification.

Note: If [abware types are renamed, any methods with labware under the old
name will generate an error when the method is validated. The name must be
changed to reflect the new name in the Instrument Setup step and any step that
refers to the old name; for example, in the Transfer step.

Note: The labware type names appear on the Instrument Setup Configuration.
Refer to Chapter 12 Preparing and Managing the Deck for more information
about Instrument Setup.

To rename a labware type:

1. Inthe Labware Type Editor, select the [abware type from the Labware

TypeList.
2. Choose Rename. Change LabwareClass Name appears
(Figure 16-10).

QK I Cancel |

Figure 16-10 Change L abwareClass Name

3. Typeanew name.

Note: Labware type names must begin with aletter, and only |etters,
numbers, and underscores (_) can be used.

4. Choose OK to save the labware type name.

5. Choose OK to close the Labware Type Editor.

16.3.6 Changing Labware Type Properties
The properties for alabware type, depending on the labware type, include:
e Format and style — defines the shape
e Description — provides a brief description of the labware

» Display graphic — specifies an optional bitmap image to represent the
labware in the graphical display in thestrument Setup step

Note: Refer to Chapter 1Rreparing and Managing the Deck for more
information aboutnstrument Setup.

e  Stacking information — specifies the distance between stacked items

*  Gripper settings — defines the squeeze and release distances on the
labware type

Biomek® FX User’s Manual
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* Size — specifies size and spacing of wells and overall labware size

¢ \olume capacities — specifies the total, default, and bottom section
volumes

* Tip Types — specifies the type of tips used in the tip box
To change labware properties:

1. IntheLabware Type Editor, select the labware type from the Labware

Type List (Figure 16-8). The appropridtabware Properties appear.

2. Make the desired changes to trebware Properties (Table 16-2).

Note: All distances are in centimeters unless otherwise specified.

3. ChooséOK.

Labware type properties include the following (Table 16-3):

Table 16-3 Labware Type Properties

Characteristic Description Titerplate | Tip box Reservoir Lid | Reservation
Bitmap Defines an optional bitmap X X X X X
graphic used to represent the|
microplate. If no bitmap is
selected, Labware is rendered
automatically according to its
specification.
Bottom Section Distance from the bottom of X
Height the well to the point where the
well sides run totally vertical
— for cone-shaped wells only
(Figure 16-14).
Bottom Section Defines the bottom shape of X
Shape the well as cone or flat.
Bottom Section Volume of the bottom section X
\Volume of the well — for cone-shaped
wells only (Figure 16-14).
Default Lid Class | Defines the default lid type X X
associated with the labware
type.
Default Well Sets a default volume for each X
Volume well.
Description Text describing the microplate. X X X X X
Format Defines the wells as aligned X X
(Regular) or staggered
(Offset).
Gripper Offset Distance specifying where tg X X X X
grip labware from bottom
center of the labware.

Beckman Coulter, Inc.
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Table 16-3 Labware Type Properties (Continued)
Characteristic Description Titerplate | Tip box Reservoir Lid | Reservation
Gripper Squeeze Controls the distance the X X X X
grippers move when
approaching labware. Gripper
movement isin an arc, and the
Gripper Squeeze field will
always be larger then the
Gripper Unsqueeze.
Gripper Controls how wide the gripper X X X X
Unsqueeze spans when releasing labware.
Unsqueeze field will always
contain a negative number.
Height Height of the labware. X X X X
Height (Includes Height of arack, including the X
tips) tips.
Manufacturer Specifies the manufacturer. X X X
Max Well Volume | Maximum volume for each X
well.
Part Number Field reserved for notation, X X X X
may specify the
manufacturer’s part number ar
any other identifying text.
Refills? Applies only to a reservoir if X
the reservoir refills itself
Reserve For Identifies why the space is X
reserved. This is a text field.
Self Stack Defines the labware as self- X X X X
stacking or not.
Span Length and width of the X X X X X
microplate.
Speed Limit Sets the fastest speed used ffor X X X X
moving the labware type,
based on a percent of the
maximum speed
Stack Offset Distance between stacked X X X X

plates, measured from a 0
point on a microplate to the O
point on the microplate above

it (Figure 16-12).
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Table 16-3 Labware Type Properties (Continued)

Characteristic

Description

Titerplate

Tip box

Reservoir

Lid

Reservation

Tip 1 Offset

Distance from the edge of the
tip box to the center of thetip
in the back left corner of the
tip box, along the X and Y
axes

(Figure 16-13).

X

Tip Count

Number of tips along the X
and Y axes.

Tip Load Z Offset

Distance below thetip box to
load along the Z axis. A
negative number.

Tip Spacing

Distance from the center of
one tip to the center of thetip
next to it.

Tip Types

Typeof tipsin the box (refer to
16.3.6, Changing Labware
Type Properties).

Well 1 Offset

Distance from the edge of the
microplate to the center of the
well in the back left corner of
the microplate, along the X
and Y axes (Figure 16-13).

Well 2 Offset

Distance from the center of
well 1 to the center of the next
well to theright, along the Y
axis.

Well Count

Number of wells along the X
and Y axes.

Well Depth

Distance from the top of the
well to the bottom of the well
(Figure 16-14).

Well Radius

Radius of a well — for round
wells only.

Well Spacing

Distance from the center of
one well to the center of the
well next to it. In a standard
96-well microplate, this
measurement is 0.9 cm.

Well Span

Length and width of a
rectangular well.

Well Style

Defines the well shape as
round or rectangular.

Beckman Coulter, Inc.
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Note: 0 point refers to the point on the object with the lowest X, Y, and Z
coordinates (Figure 16-11).

Figure 16-12 Stack offset

Center of
well 1
Figure 16-13 Well one offset
Well Depth

Bottom Section
Volume and Height

»ig
L |

Figure 16-14 Well depth, bottom section volume and height
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16.3.7 Specifying Stackable Items

All labware types, except reservoirs, are stackable up to six centimetersin height.
Use Stackable Items to specify the distance from one piece of labware to the
labware above it (stack offset), using X, Y, and Z coordinates (Figure 16-12).

Note: The software allows specifications for stackable tip boxes; however, tip
boxes are usualy too tall to stack with the height restriction of 6 centimeters set
by the instrument.

Note: When unstacking labware, Biomek FX works from the bottom up. If there
isastack of four pieces of labware, the top three will be moved by the grippers,
then the top two, and finally the top piece of labware.

To specify stacking offset:
1. IntheLabware Type Editor, choose Stackable ltems. Stackable Items
= appears (Figure 16-15).

Stackable Items E I

[ BCDeep3ER ounc AI

E BCDeepd6S quare Stack Dffzet 3 IU i

BLCFlatag
] BCSPE Collar Stack Dffzety IU i

[ BCUpzideDawnT ID
[ CostarConed6R o =03 Bl e

[] CostarFlat3845 qu

[] GreinerFlat3245

[ GreinerShallow38

[ LILS hallow3a4R:

[[] MuncFlat3845 qus

[] PromegaFilter

[1 Pramegahalder

[ Reservair

[[] SBSDesp3B4Squ

[[] SBSDespIBR our

[ SBSDeep9ESqus

[ SESFlat384R oun

E SBSFlat3g45 quar—
SBSFlat3eRound

[[] SwapSpace J

TipBoxLid

Figure 16-15 Stackable Items

2. Choose the desired labware.

Note: If anitem does not have a check mark next to it, that type of labware
cannot be stacked on the labware type being edited (selected in the Labware
Type Editor); however, if the item’s self-stack property is true, it is not
necessary to check it Btackable Items.

3. Type the desired value f8tack Offset X, Stack Offset Y, andStack
Offset Z.

4. ChooseéOK to save the stackable items settings.
ChooseOK.
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16.3.8 Changing Labware Colors

Make labware stand out in the Instrument Setup step by changing the colors of
the labware as desired. For example, each titerplate could be a different color.
Changing labware colors helps to make labware distinguishable in the Biomek
FX main editor.

To change labware colors:
1. Select the labware to modify.
2. Choose Set Colors. Labware Colors appears (Figure 16-6):

Labware Colors E3 I

wideEdge [ [[JEE
M arove Edgel Set |
Top I— Set |
Well e se |

QK Cancel

Figure 16-16 Labware Colors

Biomek® FX User’s Manual

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



16-18 Creating and Modifying Tip and Labware Types

3. Choose the labware section to Set
* Wide Edge
¢ Narrow Edge
« Top
e Well
The Color prompt appears (Figure 16-17):

Coo _______GE|
Basic colors:

el ol i
I
_EEl | I §
HEMrEAEEENEN
ENEEEEEN
T 1

LCustam calars:

Defing Custom Colars > |

(] I Cancel |

Figure 16-17 Color prompt

Select the desired color or define a custom color for the labware section.
ChooseOK.

Repeat the process for each section of the labware, if desired.

N o A

ChooseOK in Labware Colors when complete.
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17 Handling and Preventing Errors

17.1 Overview

The Biomek FX provides extensive error handling and error prevention
capabilities to help make sure the method being built, edited, set up, and run will
execute appropriately. Included in the Biomek FX error handling and prevention
capabilities are:

»  Error notification and cause messages
»  Error recovery options
e Constant internal validation during method building and editing

» Internal validation before running a method

17.1.1 Error Message Overview

There are several types of error messages that may display while building and

running methods using the Biomek FX. The types of error messages generated
depend on the type of error that has occurred. While errors may originate from

more than one source, most errors fall into the following general categories:

»  Configuration errors — occur when a device or step is not configured
correctly during method development or instrument configuration

e Validation errors — occur when a method or step is validating

* Manual Control errors — occur when a manual control movement
requested of the bridge, pod, head, or grippers is hot compatible with
Biomek FX capabilities

* Run-Time errors — occur while a method is running

*  Multiple Errors — numerous errors can occur during validation or
method run

* Observed Errors — an error observed by the operator as the method is
run

Biomek® FX User’s Manual
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17-2  Handling and Preventing Errors

17.1.2 Error Recovery Overview

Error recovery isthe process of making changes to ensure a method can be
completed. When changes are made and no subsequent errors are detected, the
Biomek FX completes the method. Depending on the conditions causing the
error, the error message displays the appropriate error recovery options available.

Error recovery options may include:

e Fixing the error and continuing the method from the point of
interruption

e Stopping the current method, making modifications, and running the
entire method from the beginning

* Ignoring the error and continuing with the method

Note: If a method using two Biomek FX pods is in progress when an error
occurs, one pod can continue its tasks as long as its operations are not dependent
upon the pod with the error.

17.1.3 Error Prevention Overview

Errors may be prevented by validating a method during the method-building
process. Validation detects a large class of common errors before they occur by
internally simulating the method prior to execution. This internal simulation
provides an opportunity to change the method before the method is run.

Operations for validating a method include:

¢ Validating the method immediately before a run starts by selecting
Validate Before Run in Preferences

« Individually validating steps by highlighting subsequent steps in the
Method View

¢ Individually validating operations by using tBéngle Step tool,
available from thdools menu
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17.2 Configuration Errors

Configuration errors occur when steps, labware, or devices are not configured
correctly during method development or system setup.

17.2.1 Configuration Error Messages

When a configuration error is encountered during system setup, an error message
may be displayed immediately (Figure 17-1).

Biomekfx

9 500" iz not & valid valle for aspirate speed in iquid type DMS0,

Figure 17-1 Example of a configuration error generated due to a
Liquid Type Editor configuration problem

A configuration error notification can also be generated as soon as adevice
configuration entry is made; for example, an incorrect entry in the Deck Editor
appears red rather than black (Figure 17-2).

Position Properties [ x|

Hame |P1 a ALP Type;lDﬂEByThreﬁ

= [cm]
Podl Comdinates [43.235 [[12725

Z [em]) Frecizion

|-1 5718 IDack Framed

Advanced MC | Teach Pl ores 2 |

#ulo Teach | [Erroneous Entry in the
- Deck Editor
The erroneous entry of
‘18725’ is highlighted in
oK. red.

Figure 17-2 Example of a configuration error generated from the Deck Editor
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When astep is not configured correctly, the step causing the error is highlighted
inred in the Method View, and a message describing the error in detail is
displayed at the bottom of the Biomek FX main window and in atool tip when
the cursor is hovered over the step (Figure 17-3).

| 1 Biomel-# P - Methods®

Fila Edi Toole Egeculion Dptiore  Help

e BRRS sB@Boe » 1 0 s
1B Stat

E Inztrument Setup W Cleer current nstrument setup ol all labwaie

alter method completes
reumert | i
W Cleer current device sshup af ell labware

@ alter method completes

Wkt Disparse Transfer W Unloadtips from all padz after methad completes

@ f@ ‘g Step Producing the Error
W

The step producing the error is

) < || highlighted in red in the Method
W || View.
& wm A
Seript Unload Tips | Comment
@ % Error Message
e «= || The error message is
\\, displayed in the status
=% | e || bar and as a tool tip.

Mova Pod ﬁl*l““'“a

tackerCarous

Ll

Tip Loadar

]I Step not canligured.
|Method6= Defautfold [ETC: Faied  FETRRT (0N

Figure 17-3 Example of an error generaed during method validation because
astep is not configured correctly

17.2.2 Recovering from Configuration Errors

To recover from configuration errors, ensure that all of the facts pertaining to the
step, labware, or device configuration have been supplied. (Refer to the software
section of this User’'s Manual for specific configuration information.)
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17.3 Validation Errors

Validating a method prior to execution internally simulates the method to test for
errors. If an error is detected during validation, an error message displays
information about the error.

Note: Validation errors can occur due to step configuration or instrument
configuration errors, as noted in Section 17.2, Configuration Errors.

17.3.1 Validation Error Messages

Errors encountered during validation (Figure 17-6) may display the following
information in the error messages:

e Source
« Type

» Cause

¢ Location

e Error Code

Note: Table 17-1 in Section 17.8{ardware Error Codes and Details,
displays Error Codes, Error Code Details, descriptions of the problems
associated with each, and possible recovery options.

* Recovery Option(s)

 Date and Time

17.3.2 Validating a Method Before Run

WhenValidate Before Run is checked ifPreferences (Figure 17-5), a method

is internally simulated to test for errors when the method is run. If no errors are
detected during this validation, the Biomek FX executes the method. If an error is
encountered during this validation, the process stops and an error message
displays information about the nature of the error.

WhenValidate Before Run is selected, the first step causing an error is
highlighted in the Method View (Figure 17-7).

Note: Validate Before Run is enabled by default.
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To use Validate Before Run:

1. From thetoolbar, choose Options (Figure 17-4).

Toolbars r
Palette Builder...

Freferences. .

Figure 17-4 Options menu

2. Choose Preferences. Preferences appears (Figure 17-5).

‘ Validate Before Run Enabled ‘

| [v i Max Loak [1a00 £
........... A I

[+ Large Method Yiew
[¥ Large Step Palette Yisw
[~ Large Toolbar Yiew

[~ Method View Lines
™ Method Yiew Expand Buttons
[¥ Method Yiew Confirn Step Delete

[¥ Autozave Editar Settings

I” | Pasition
[~ Toolkan Laymut

= Step Palette Conterts Beset |
co |

Figure 17-5 Preferences displays the Validate Before Run option

3. Makesure Validate Before Run is checked.
4. Choose OK.
5.  Run the method.

Note: Validating a complex or lengthy method could result in occupying system
resources for along period of time. Validate Before Run can be disabled prior
to running a previously validated method, or a method not requiring validation,
by using Options>Preferences and deselecting Validate Before Run.
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Error Context Error Type Error Cause
In this instance, the error This erroris a The cause of the errar
occurred in &cript step. Parse Error. with specifics.
— 1
W alidati
Like: 1
Char: 1
Snap
| 42100 2:03:11 P
=| Error Cause Location [| Recovery Options L)

The location of error may Refer to Section 17.3.3, Date and Time
be provided. Recovering from Validation Provides the date and time

Errors, for more the error occurred.

information on recovery

Figure 17-6 Example of an error message generated during validation during arun

When a method is run, the software translates the steps of the method into “to do”
lists of actions to be performed on each device controlled by the Biomek FX.
This translation process occurs while the method is running. Since methods can
be arbitrarily long, the lists of actions can grow to consume large amounts of
computer memory, with the possible result of slowing down the system.

To prevent the system from bogging down due to unnecessary memory
consumption, thélax Look Ahead option inPreferences (Figure 17-5)

designates a time-based governor for suspending the translation process. The
time in seconds entered inttax Look Ahead is a threshold at which the
translation process may be suspended so that the “to do” lists do not become too
large. If each currently active device requires more than the time-designated
threshold to complete its “to do” list, the suspension may occur. (The translation
process is never suspended duridgist In Time step.) Once the system
determines that some device may finish its list earlier than this threshold, it
automatically resumes the translation process.

Note: To prevent problems with executing actions that should occur
simultaneously, such as in a dual-pod system, it is important to enter a high
enoughMax Look Ahead time.
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17.3.2.1 Validation Error Messages Detected During
Method Development

During method building, Biomek FX validates constantly. Errors that are
detected during this process are displayed when a subsequent step in the method
is highlighted. The step causing the error is highlighted in red in the Method
View, and amessage describing the error in detail isdisplayed in the Status Bar at
the bottom of the Biomek FX main window.

kY Biomek® FX - Methodb™

i |

Step Producing the
Error

The step producing the

error is highlighted in

red in the Method View.

Figure 17-7 Example of avalidation error message generated during
method devel opment as aresult of incomplete step configuration
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17.3.2.2 Validation Error Messages Detected from the
Finish Step

When the Finish step is highlighted, the entire method is validated. This process
can result in the discovery of an error. The step causing the error ishighlighted in
red in the Method View, and a message describing the error in detail is displayed
in the Status Bar at the bottom of the Biomek FX main window and as atool tip
when the mouse pointer is hovered over the step.

i1 Biomek ® FX - Methodb™ M= =

NS

Start
T Instument betup Step Producing the

pL from P13 to P14
Error
The step producing the
error is highlighted in
red in the Method View.

|[Frorcleanig tpsfortanstr fom P Noploade deveg assostedwib 10—

Error cleaning tips For transfer from P13: No tiploader device 1s associated with TL1

Figure 17-8 Example of avalidation error message generated as aresult of an incomplete
deck configuration and detected during validation when the Finish step is selected

Biomek® FX User’s Manual

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



17-10 Handling and Preventing Errors

17.3.3 Recovering from Validation Errors

To recover from Validation errors, choose one of the options provided on the
error message.

Validation error message recovery options include:

e Abort — stops the method after Biomek FX completes the move in
progress.

e Snap — stops the method after Biomek FX completes the move in
progress and creates a Continuation method (refer to 105t
Continuations).

Note: If the method is in the process of performing a move, such as
aspirating or dispensing, the Biomek FX completes the move; however,
the Biomek FX may not complete the entire step. For example, if the
Biomek FX is in the process of performing@nsfer step and an error
occurs while it is aspirating, selectiddport or Snap results in

completing the aspiration but not thmnsfer step.

e« OK — stops the method, allowing changes.

Note: All Validation error messages have either @ie recovery option or both
Abort andSnap recovery options.

17.3.3.1 Choosing Abort

ChooseAbort to stop a method after completing the move in progress and leave
the method open for editing.

To useAbort:
1. Read the error message to determine the cause of the problem.

2. Choosébort to make the necessary changes in the original method file.

17.3.3.2 Choosing Snap

Snap allows the method to be modified without changing the original method.
WhenSnap is chosen, a Continuation is created. A Continuation is a new

method consisting of the step causing the error, any steps not yet completed, and,
if applicable, any incomplete substeps of the step which generated the error (refer
to Section 17.5.3.Znapping a Continuation).

To useSnap:
1. Read the error message to determine the cause of the problem.

2. Choosesnap to create a Continuation (refer to Section 17.58@pping a
Continuation).
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17.4 Manual Control Errors

Manual Control errors occur when amanual control movement requested of the
bridge, pod, head, or grippersis not compatible with Biomek FX capabilities.

17.4.1 Manual Control Error Messages and
Recovery

Manual Control errors have only one recovery option, and that is to choose OK
on the error message (Figure 17-9, Figure 17-10, and Figure 17-11). Manual
Control error messages should be carefully read to determine where the problem
lies: in the hardware, software, or method configuration. Once that determination
has been made, appropriate changes can be made to recover from the error.

To recover from Manual Control errors:

1. Read the error message to determine the problem.

Note: Refer to Table 17-1 for acomplete list of Error Codes, Error Code
Details, and descriptions of each.

2. Choose OK, then make the necessary changes.

Biomekfx [ %]

Q Erar noving: 69 bachine Haz: Mot Been Homed.

Figure 17-9 Example of aManual Control error because the
instrument was not homed

Ermor E

Q Cannot open Pod2.

Figure 17-10 Example of aManual Control error because of a Biomek FX system
configuration error or hardware communication error

Error | x|

Move aborted. [t violates the following constraintz);
# max=37 399

Figure 17-11 Example of a Manual Control error because the Biomek FX
tried to move the pod too far on the X axis
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17.5 Run-Time Errors

Run-Time errorsresult from problems that occur while amethod is executing; for
example, tips cannot |oad because the tiploader rods are not operating correctly,
or an object has violated the light curtain (Figure 17-12). Run-Time error
recovery options are presented on each error message (Figure 17-12 and

Figure 17-13).

17.5.1 Run-Time Error Messages
Run-Time error messages (Figure 17-12 and Figure 17-13) display the:

e Source
e Cause

e Error Code

Note: Table 17-1 displays Error Codes, Error Code Details,
descriptions of the problems associated with each, and possible

recovery options

* Recovery Option(s)

 Date and Time

Error Context

occurred.

This error message indicates that part of the Move Pod
step, an absolute move, was in progress when the error

Provides the date and time
the error occurred.

Date/Time

Biomek® Fx

Erron in Move Podl To SC1(0,0) |

Errar during Absolute Mowe: [13 Light Curtain En

ar|

lanore Snap

| 452100 1:53:21 PM

Error Cause and Code
The cause of the error is displayed as a
Error Code indicating the type of error th
occurred. In this example, the light curtg

was violated.

Recovery Options

n Refer to Section 17.5.2,
g Recovering from Run-Time
Errors, for more information on

recovery options.

Figure 17-12 An example of a Run-Time error due to light curtain violation
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Bonko P |

Errorin Move Podl To SC1(-4.0), Let, Loop from 1 to 20 step 1:
Error during Abzalute Move: 37 Serva ErrarfMeqative Limit Erar in 2o-d8iz]

ety lanore Snap |

[4i21/00 205 44 P

Figure 17-13 An example of a Run-Time error caused
by the pod hitting the X axis negative limit switch

17.5.2 Recovering from Run-Time Errors

To recover from errors, choose one of the Recovery Options and correct the
problem that caused the error.

The options available for recovering are:

» Abort — stops the method after Biomek FX completes the move in
progress.

e Retry — attempts to complete the move in progress when the error was
encountered and complete the method (refer to Section 17.5.2.2,
Choosing Retry).

WARNING: The Ignore error recovery option is potentially dangerous
since almost every action depends upon the successful completion
of previous actions. Choose Ignore at your own risk.

e Ignore — skips the move in progress and proceeds with the rest of the
method, if possible (refer to Section 17.5.ZBposing Ignhore).

* Snap — stops the method after the Biomek FX completes the move in
progress and creates a Continuation method (refer to Section 17.5.3,
Using Continuations).

Note: If the method is in the process of performing a move, such as
aspirating or dispensing, the Biomek FX completes the move; however,
the Biomek FX may not complete the entire step. For example, if the
Biomek FX is in the process of performing@nsfer step and an error
occurs while it is aspirating, selectiAdport or Snap results in

completing the aspiration but not the remainder offlamsfer step.

After the errors are corrected, the method can be rerun or continued from where
the error occurred.

17.5.2.1 Choosing Abort

ChooseAbort to stop a method after completing the move in progress and leave
the method open for editing.

To recover from errors usingbort:

1. Read the error message to determine the cause of the problem.

Note: Refer to Table 17-1 for a complete list of Error Codes, Error Code
Details, and descriptions of each.

2. Choosébort to make the necessary changes in the original method file.
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17.5.2.2 Choosing Retry
Choose Retry to attempt to complete the step that is in progress when the error
was encountered. If the step is completed successfully, the method continues.

CAUTION: A Continuation assumes that the Biomek FX is in the
same state as when the Continuation was snapped. If this is not true,
the Continuation must be edited to account for the changes.

To recover from errors using Retry:
1. Read the error message to determine the cause of the problem.
2. Examinetheinstument to verify it is safe to restart the method.

3. Choose Retry. Biomek FX attempts to perform the move in progress when
the error occurred, and, if successful, the method continues.

Note: If the method cannot continue after choosing Retry, another error
message appears.

Note: Retry isusualy the best response when alight curtain violation
occurs. This option resets the light curtain to its active state, finishes the step
that wasin progress, and continues the method if the violation no longer
exists. If thelight curtainis still violated, another error message is displayed.

17.5.2.3 Choosing Ignore

WARNING: The Ignore error recovery option is potentially dangerous
since almost every action depends upon the successful completion
of previous actions. Choose Ignore at your own risk.

Choose Ignore to bypass the error and proceed with the method. The movein
progress when the hardware error is detected does not complete, but the method
attempts to continue the run.

To recover from errors using Ignore:
1. Read the error message to determine the cause of the problem.

2. Chooselgnore. Theerror isignored, and the method continues to run, if
possible.

Note: If the method cannot continue after choosing Ignore, another error
message appears.

Note: Ignore may be useful for failed SILAS steps such as failed bar code
reads or device time-out errors that do actually complete.
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17.5.2.4 Choosing Snap

Snap alows the method to be modified without changing the original method.
When Snap is chosen, a Continuation is created (refer to Section 17.5.3, Using
Continuations).

To recover from errors using Snap:
1. Read the error message to determine the cause of the problem.

2. Choose Snap to create a Continuation (refer to 17.5.3.2, Shapping a
Continuation).

17.5.3 Using Continuations

Continuations allow error recovery or method modification after amethod has
begun execution. A Continuation is a temporary method with automatically
generated steps that complete the original method from the point at which the
Contination was snapped. Like any method, a Continuation is displayed in the
Method View and can be edited, however, it cannot be saved and used as regular
methods.

Note: If two podsarein use, one pod can continue to perform operations after an
error occurs on the other pod. In this case, it is okay to allow the pod that is still
inthe process of performing operations to complete what it can before snapping a
Continuation.

17.5.3.1 Characteristics of Continuations
Continuations have severa distinct characteristics such as:
* A Continuation may not haveStart step.

» lcons for steps unavailable for editing appear gray, not colored. If a step
containing multiple operations, suchansfer or Combine, is in
progress when a Continuation is created, the incomplete operations are
displayed as substeps under the main step at the start of the Continuation
(Figure 17-14). For example, if tAeansfer step is in progress when a
Continuation is snapped, the first step in the Continuatidraissfer.
Double-click on thélransfer step to view the substeps.

* When a Continuation is run successfully, the Continuation
automatically closes.

e Only the last Continuation generated is saved. Each subsequent
Continuation overwrites the previous Continuation.

before corrections are made, it is recommended that a Continuation
be edited and run as soon as it is created.

f WARNING: To eliminate the possibility of replacing a Continuation

* A Continuation that contains a partially completed loop appears as two
Loop steps. The firdtoop is the partially completed loop, while the
second_oop step represents the remaining iterations of the loop. The
number appearing with the firsbop indicates the iteration number the
loop was on when the Continuation was created (Figure 17-14).
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Note: There are many dependencies among actions taken by different steps;
therefore, modifying steps or substepsin a Continuation must be done with great
care.

Cont'd appearson thetitle bar after
the method file name

§" Biomek® F{ - C:\Program Files\Biomek FX\Methods\Method2.bmt Cont'd

File Edit Tools Execution Options Help

B Y IR Y A=

Click. in the lizt below to add variables.
g) @ Aspirate from Asp1 || 2 EE _ _ I
pise _ _ The method is stopped during the Loop step. The
@ @ Dispense to Disp Continuation begins wi i
VI — egins with the incomplete Loop step, and
s @ Endloop double-clicking on the Loop step expands the step to
@ Loop from 8o 8 step 1 display the incompl ete substeps. The incomplete substeps
f@ _ may be available for modification.
Mix ® Aspirate from Aspl
@ (ﬁ') Dispense to Disp1 The second Loop step runs the remaining
iach ® Endioop iterations of the origina Loop.
e .
@ 11 Unload Tips
o | T Move Pod To P15(0.0)
L]
i ﬁ!b Move Labware from P5 e
Unload Tips
q!b Move Labware from P9 tc
) JM Move Pod1 To P15(0.0)
Laoj
’ ﬁ!b Move Labware from PB 1o
S B riisn o
Cleanwp | &5 e
ﬂ 3
hdowre Pod 5 P17
o P13
Group P I I _’I

| |

|Methad2 |Defaultword [ETC: 0:00.00 |

Figure 17-14 A Continuation snapped during a Loop step shows the partialy completed
Loop iteration first and then the remaining iterations of the Loop
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17.5.3.2 Snapping a Continuation

CAUTION: A Continuation assumes that the Biomek FXis in the
same state as when the Continuation was snapped. If this is not true,
the Continuation must be edited to account for the changes.

A Continuation is atemporary method created when Snap is chosen on an error

message or when Snap Continuation is chosen from the toolbar during a
method run.

To abort the current method and create a Continuation:

1. Choose Execution>Snap Continuation (Figure 17-15). Snap
Continuation Information appears (Figure 17-16).

OR

Choose Snap from an error dialog.

E xecution
= B
[T Pause
W Stop

ﬂ

Figure 17-15 Snap Continuation command

Snap Continuation k

OR

Choose Snap Continuation on the toolbar. Snap Continuation
Information appears (Figure 17-16).

Information E

Y'ou have chozen to snap a continuation. This will cloze the cument method and replace it with a new method that will
complete the remaining work. If pou have made unsaved changes to the cument method, pou will have a chance to zave
them before it closes.

Figure 17-16 Snap Continuation Information

2. Choose OK. The Confirm prompt (Figure 17-17) appearsif there are
unsaved changes in the original method.

Confirm

@ Wwiould pou like o gave changes to Method file C:\Program FileshBiomek FxihMethods\loop.bmt?

Mo | Cancel |

Figure 17-17 Confirm saving changes to method
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3. If prompted to save, choose from among the following options:;

Choose Yes to save and close the current method and to open the
Continuation. Save Method appears (Figure 17-18).

Save Method I

Save it I =5 Methods j gl IE

mr another worklist mr pool tranzfer

mr aspirate uzing let mr remove tipbos lid

mr combine and transfer mr runmethod example

mr jurk. mr script-move labware

mr loop mr Script-transfer 25ul

mr oad_aspirate_dizpenze_unload using IF mr simple transfer

KN O

Save as type: IMethod Files [*.bmt] j Cancel |

Figure 17-18 Save method

Note: Save the method using standard Windows™ procedures. After the
method is saved, the Continuation opens.

OR

ChooseNo to close the original method. Any unsaved changes in the
method are lost and the Continuation opens and is active for editing.

Note: The title changes in the titlebar indicating that the Continuation is
now active Method.bomt Cont’d).

OR

Choose Cancel which leaves the original method active without saving and
creates a Continuation for later use (refer to Section 17.5.3.3, Loading a
Continuation).

Note: To access a Continuation, follow the procedures outlined in
Section 17.5.3.3, Loading a Continuation.

4. Editthe Continuation as needed (perhaps to correct an error).

5. Runthe Continuation.

6. Repeat steps 1 through 5 as many times as necessary to correct all errors.
When the Continuation is run successfully, the Continuation closes.

17.5.3.3 Loading a Continuation

If the Cancel option is chosen when snapping a Continuation (refer to Section
17.5.3.2, Snapping a Continuation), a Continuation is created and saved for later
use. To use the Continuation later, it must be loaded.

Note: Continuations performed successfully are automatically deleted. Load
Continuation is only available if a Continuation exists.

Note: If asecond Continuation is snapped before the first Continuation isrun,
the first Continuation is lost.
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To load a Continuation:

1. ChooseFile>Load Continuation (Figure 17-19). The Continuation
loads and appears in Method View.

(] Mew Crl+M
ethod wizard...

= Open Chil+0

N [Ctrl+S
Save bs.

i Close

Froperhies...

Load Continuation

% Open ‘workspace...
Save Workspace
Save Waorkzpace Az...

|3, Erint Prewiew)..

5 Erint

Becent Methods 4

E wit

Figure 17-19 Load Continuation

2. Edit the Continuation by adding, deleting, and editing steps.
El 3. Runthe Continuation.

Note: If the Continuation runs successfully, the Continuation closes, and the
Continuation is deleted. If further errors occur while running the
Continuation, handle them as outlined in this chapter.
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17.6 Multiple Messages

When multiple messages are generated, an dialog appears that contains alist of
the messages (Figure 17-20). Specific information about each messageis
displayed in the Message Areaby highlighting each message in thelist. Recovery
options for each message are also displayed.

Biomek® FX

P12

P13 F17

P36_200ul!
[PBB_ZDDUL

The left pod should have no tips loaded.

F14 P18

Ravar

Feservoir P19

[
BB

Does the Biomek® Fx deck match the above layout, including the labware and their locations?

If yeg, chooze OK to continue the method.
If o, chooge Abart to stop the method.

A
Abort |
AN 2020000 2:13:17 PM
Message Area | | Recovery Options

Figure 17-20 An example of an Instrument Setup step confirmation
prompt with multiple messages
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When multiple errors are encountered, the error messages appear in prompts
similar to the examples displayed in Figure 17-21 and Figure 17-22.

Biomek® FX Instrument Setup Message — Message Area |

Dialogs
Thiz left pod should by e - . - . q
s ‘Walidation failure in Tip Loader: Mo tiploader device is azzociated with TL1. |4

YWalidation failure in Ty <

Validation Error Message |

42100 1,573 PM

Figure 17-21 An example of multiple messages

Biomek® FX
; Message Area

Erar in Move Podl Ta P1A(0U0), Lat, Faor =06zt = -5 to 15 step 1
Emor duning Absolute Move: 13 Light Curtair Enor

‘\-faliu:lalion failre i kg

Bhbort I Betry | lgrore | Snap I

4021400 2211532 PM

Error List

Figure 17-22 An example of multiple message generated during Run-Time

17.6.1 Recovering from Multiple Errors

Multiple error messages should be read carefully to determine where the problem
lies: in the hardware, software, or in the method. Once that determination has
been made, appropriate changes can be made to recover from the errors. Refer to
Section 17.5.2, Recovering from Run-Time Errors, for more information on error
recovery options.
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17.7 Observed Errors

Occasionally, errors are observed while watching the Biomek FX instrument
execute arun; for example, the Biomek FX may attempt to aspirate from an
empty or missing microplate.

Observed errors may result from setup, hardware or software issues.

17.7.1 Recovering from Observed Errors

Biomek FX software provides three options for recovering from observed errors
while the method is running:

e Pause — halts a method without causing a light curtain violation

e Stop — halts a method when there is no intent to resume the method
from the point where it was stopped

¢ Snap — stops the method after Biomek FX completes the move in
progress and creates a Continuation method (refer to Section 17.5.3,
Using Continuations).

17.7.1.1 Pausing a Method

UsePause to halt a method without causing a light curtain violat®ause

causes the method to halt after the Biomek FX has completed the move in
progress. For example, if Biomek FX is in the process of loading tips when
Pause is selected, it finishes loading the tips before the system halts. When the
method is resumed, it continues as though it were never halted.

Note: A method cannot be edited during a pause.

Use one of the following procedures to pause a method:

CAUTION: No changes to the Biomek FX state are permitted while a
method is paused. Changes can be made to the labware contents,
but not the deck or the Biomek FX devices.

1. Chooséxecution>Pause (Figure 17-23).
OR

ChoosePause on the toolbar. The instrument completes the move in
progress, stops, and deactivates the light curtain.

Execution

P Bun

mE

M Stop

3% Snap Continuation

Figure 17-23 Pause command

2. Make the necessary changes to correct the observed error.

3. Toresume the method run, cho®seise again. The light curtain is
reactivated, and the method resumes from the point where it was paused.
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17.7.1.2 Stopping a Method

WARNING: The light curtain is a safety device. Use it to stop a
method only in an emergency.

Use Stop to halt a method during its run when there is no intent to resume
method execution. If the pod isin the process of amove, the operation is not
completed. Since the method is halted, this option allows edits to the method or
changes to the hardware and deck.

Note: Stop may not halt operations already in progress on external devices, such
as Stacker Carousels.

Use one of the following procedures to stop a method during arun;
Choose Execution>Stop (Figure 17-24).

Execution

= Eun
[T Pause

-

3% Snap Continuation

Figure 17-24 Stop command

OR
E| Choose Stop on the toolbar.
OR
Break (violate) the light curtain by no more than one inch, and choose Abort.

Note: Use standard procedures to rerun the method.

17.7.1.3 Snapping a Continuation

Another way to recover from errorsis by snapping a Continuation. Continuations
stop the current method and allow corrections in the middle of amethod run. The
method can be restarted from the point where the method was halted. For more
information about Continuations, refer to Section 17.5.3, Using Continuations.
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17.8 Performing Single Operations with Biomek FX

The Single Step option performs single operations within Biomek FX steps,
such as Aspirate or New Tips. Single Step pauses the Biomek FX instrument
between each operation in astep, allowing visual verification that the operationis
correct. Performing single operations can help when fine tuning a method.

To open Single Step:
Choose Tools>Single Step. Single Step appears (Figure 17-25):

Start the methad from the execution menu; pending actions will appear below.

[+ Single Step

Launch All |

Figure 17-25 Single Step prompt

Single Step allows a method to be executed, one operation at atime. For
example, to visually verify that tips are loading properly, use Single Step to
walk through the New Tips step operation by operation.

When visually verifying steps using Single Step, there are multiple operations
that occur. For example, the New Tips step will walk through operations that
may include:

e Moving to a tip box

« Extending the grippers

e Gripping the tip box

e Lifting the tip box

e Moving to the tip loader

¢ Placing the tip box on the tip loader
* Retracting the grippers

e Preparing to load tips

¢ Loading Tips

Note: Go slowly when usingingle Step. It is possible to move too quickly
through the method and by-pass the steps that need verification.
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To run amethod using Single Step:

1

Open the Single Step prompt.

Note: Single Step can be accessed during a method run.

Start the method using the Start button on the toolbar. The method will stop
for the first movement of a pod or bridge and the prompt will display the
operation to perform (Figure 17-26).

Fod1

143
:-4.926

A hzolute bove

Launch |

[+ Single Step

Launch All |

3.
4,

Figure 17-26 First move of method using Single Step

To perform the next move, choose Launch.

To perform al steps in the method after verifying the desired steps, uncheck
Single Step.

Choose Launch All to launch al operations listed in the Single Step
prompt.

Note: When there is more than one Launch button available, Launch All
simultaneously presses all the Launch buttons.

Choose Exit to leave Single Step at any time.
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17.9 Hardware Error Codes and Details

Table 17-1 contains alist of hardware error codes, error code details, error
descriptions, and options for recovery.

17.9.1 To Recover from an Error

If a problem persists:

1. Choose Retry (whenitissafeto do so).

2. If theerror is not resolved, write down the exact error message.

3. Write down the steps completed prior to the appearance of the error, and the
current step in the method.

4. Snap acontinuation.
5. Closethe software.

6. Power down the Biomek FX and restart it. If any warnings occur, call
Beckman Coulter Technical Support at 1-800-551-1150 with the
information.

7. Restart the software (the Continuation method a so opens).
8. Homethe Biomek FX unit.
9. Select Run to run the Continuation.

10. If the problem persists, call Beckman Coulter Technical Support at
1-800-551-1150 with the information.

Table 17-1 Hardware Error Codes

Error Error Code Error Code Details Error Description Recovery
Number

13 Light Curtain None Thelight curtain was Clear the light curtain
Error violated during active from any obstruction and

state. choose Retry.

25 Out of None Thereisno more Power down the Biomek
command internal memory FX and restart it (refer to
heap space available to alocate Chapter 1, Quick Start —

command objects. Tutorial Ong.
Note: The computer does
not need to be rebooted.

26 Out of CAN None Thereisno more Power down the Biomek
heap space internal memory FX and restart it.

available to allocate
CAN messages. Note: The computer does
not need to be rebooted.

27 Queue Full None One of theinternal Choose Retry.

queues for aCAN
message or commandis
full.
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Table 17-1 Hardware Error Codes (Continued)

Error Error Code Error Code Details Error Description Recovery
Number
28 Not Valid None Aninvalid command Choose Snap.
Command was sent, caused by

mismatched versionsof | Check the firmware and
firmware and software. | software versions by
choosing
Help>About....

and Tools>Manual
Control>Get Version.

Call Beckman Coulter
Technical Support with the

information.
30 Timeout [device] One of the devices or Choose Retry.
Waiting For boards on the system
Event did not send a
completion event that
the main controller was
waiting for.
33 Gripper Error | Thereisa problem with the gripper extending or retracting.
ZD Board: Thegripper | One of the grippersis Choose Snap.
state couldn't be not detected as either
determined; neither up or down. Thiscould | Check gripper to make
sensor hasbeen tripped | be caused by the sureit isnot bent or
gripper touching the touching the deck or an
deckoran ALPorbya | ALP
bent gripper.
In Manual Control,
choose Move ZMax to
move the pod up.
The gripper failed to The gripper is not Choose Snhap.
extend. extended.
Use Manual Control to
extend the gripper.
The gripper failed to The gripper is not Choose Snhap.
retract. retracted.
Use Manual Control to
retract the gripper.

34 CRC Computed=(4-digit CRC calculated during | Check the .bfd file or the
calculated number) the download of new configuration file used
didn't match Given=(4-digit firmware is not the for the download and try
given CRC. number) same asthe CRC given | itagain.

with that firmware.
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Table 17-1 Hardware Error Codes (Continued)

Error Error Code Error Code Details Error Description Recovery
Number
35 Error in CCM | An error occurred in one of the CAN Core Modules that control a device.

A message with a
length of zero or an
invalid address was
sent to [device]

Inone of the CAN Core
Modules, there was an
error. A CCM isa
motor control board or
adevice control board
(tiploader, etc.)

A message was sent to
[devicd, but it already
has afull queue of
commands.

A message with an
invalid length was sent
to[devicg

Aninvalid command
was sent to [devicd

Invalid argument(s)
sent to [devicd

Internal errorin
[devicg: aninvalid
timer interval was
specified

Internal error in
[devicd: no more
timers available

[devicd was unableto
save information to the
EEPROM

[devicg timed out
trying to read or write
EEPROM

A development-only
command was sent to
the [device]

Reboot the Biomek FX
(refer to Chapter 1, Quick
Start —Tutorial Ongfor
more information about
rebooting the Biomek
FX).
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Table 17-1 Hardware Error Codes (Continued)

Error Error Code Error Code Details Error Description Recovery
Number
36 Tiploader Thereis aproblem with atiploader. The Tiploader # is the number on the rotary
Error switch on the side of the Tip Loader device.
Tiploader [#]: Rods Tiploader rods do not Choose Snap.
didn’t come up. move to the up position.

Use Manual Control to
move the tiploader rods
up (refer to 1.5, Manually
Controlling Tiploader

Rods).
Tiploader [#]: Rods Tiploader rods do not Choose Snhap.
didn’t come don move to the down
position. Use Manual Control to
move the tiploader rods
down.

Tiploader [#]: Cylinder | Tiploader rods are not Choose Snap.
failed to lock locking.
Use Manual Control to
lock the tip loader rods.

Tiploader [#]: Cylinder | Tiploader rods are not Choose Snap.

failed to unlock unlocking.
Use Manual Control to
unlock the tip loader
rods.
Tiploader [#]: No A tip box is not found Make sure the correct tip
tipbox detected on the tiploader. box is on the tiploader.
37 Servo Error Error from a servo board.
Motion error in [#] Pod or arm collided Check the path of motion
Axis: the axiswas with an obstacle or it to insure that nothing is
unable to perform the was attempting to move | obstructing the
specified move too quickly. movement.
Choose Retry.
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Table 17-1 Hardware Error Codes (Continued)

Axis means right limit,
Y Axis means front

limit, Z Axis means top
limit, D Axis means top
limit of dispense head.

Error Error Code Error Code Details Error Description Recovery
Number
37 Servo Error Positive Limit Error in | Pod tried to move 1. Choosesnap.
(Cont'd.) | (Cont'd.) [#] Axis further than possible. X|

2. Home the pod on the
axis producing the error
(refer to Chapter 15,
Manually Controlling the
Pod and Grippers).

3. Use theéPod Editor to
set the limits for that axis
(refer to Chapter 14,
Modifying Pod, Gripper,
and Tip Settings).

4. If the error persists,
reseek the limits on the
offending axis using the
Pod Editor.

Negative Limit Error in
[#] Axis

Pod tried to move
further than possible. X
Axis means left limit, Y
Axis means back limit,
Z Axis means bottom
limit, D Axis means
bottom limit of
dispense head.

1. Choosesnap.

2. Home the pod on the
axis producing the error
(refer to Chapter 15,
Manually Controlling the
Pod and Grippers).

3. Use théPod Editor to
set the limits for that axis
(refer to Chapter 14,
Modifying Pod, Gripper,
and Tip Settings).

4. If the error persists,
reseek the limits on the
offending axis using the
Pod Editor.

[#] Axis servo motion
chipset reported an
error; it may have been
told to move while it
was busy

There was a low-level
error detected. This
could be because the
axis was already in the
negative limit sensor
and the software is
commanding it to move
more negative, for
example.

ChooseRetry.
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Table 17-1 Hardware

Error Codes (Continued)

Error Error Code Error Code Details Error Description Recovery
Number
37 Servo Error [#] Axis servo An internal monitor on
(Cont'd.) | (Cont'd.) temperature exceeded| a component of the

motor hardware
detected that the

temperature is too high.

Couldn’t home

[#] Axis [device];
received stop comman
or home switch is stuck
in on position.

The home switch may

be stuck in the on statd.

[#] Axis [device] is
disabled; it must be
enabled to move

The motors are disable
when the light curtain is
not in the active state.
One situation that could
cause this error is if the
light curtain is not
correctly put into the
active state. It could
also be caused by a
servo error while there
is no motion.

I ChooseRetry.

Unable to move off of
[#] Axis limit switch

Axis has not moved far|
enough off a limit
switch.

Limit switch may be
stuck on. Check limit
switch placement.

ChooseRetry.

If the error persists,
reboot the Biomek FX.

If the error persists, call
Beckman Coulter
Technical Support with
the error information.

A command was sent t¢
the [#] Axis while it
was already in motion

D Servo in motion error.
It is possible that there
is a resource conflict in
your method. This errot]
is generally created
when a command was

already moving.

sent to move and it was

D

ChooseRetry.

If the error persists,
reboot the Biomek FX.

If the error persists, call
Beckman Coulter
Technical Support with
the error information.
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Table 17-1 Hardware Error Codes (Continued)

Error Error Code Error Code Details Error Description Recovery
Number
37 Servo Error A stop command was | Framing, homing, or
(Cont'd.) | (Cont'd.) sent to the [#] Axis limit seeking was
while it was framing or | stopped before
seeking limits completion.
[#] Axis timed out Axis did not reach
seeking the home intended position while
location framing, homing, or
limit seeking.
The X Axis moved but | Framing tool sensors | ChooseRetry.
the frame tool sensor | are not detecting the
did not trigger pod correctly. If the error persists,
reboot the Biomek FX.
If the error persists, call
Beckman Coulter
Technical Support with
the error information.
The Y Axis moved but
the frame tool sensor
did not trigger
The sensor along the X
Axis does not detect the
pod; move the pod to
the left, right or farther
down to correct the
problem
The sensor along the Y
Axis does not detect the
pod; move the pod to
the left, right or farther
down to correct the
problem
Checksum failure Motion sensor chip set
talking to [#] Axis is not receiving
motion control chipset | commands correctly.
38 Fatal Servo These are errors that will probably require the Biomek FX to be reset to
Error continue. You will probably have to snap a continuation and re-power the
instrument.
[#] Axis has not been | Axis status has been | Cycle the power on the
initialized; the unit may| reset internally. Biomek FX.
need to be reset to
initialize it
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Table 17-1 Hardware Error Codes (Continued)

Error Error Code Error Code Details Error Description Recovery
Number
38 Fatal Servo A velocity of zero was | An invalid motion Cycle the power on the
(Cont'd.) | Error sent to the [#] Axis parameter was received Biomek FX.
(Cont'd.) by axis. Invalid applies
to velocity, tork,
accuracy, and
maximum acceleration
A jerk of zero was sent
to the [#] Axis
An acceleration of zero
was sent to the [#] Axis
A max acceleration of
zero was sent to the [#
Axis
39 Error [length, bytel Thedevicesentanerror | Choose Retry.
Response byte2...bytelengih message that is not
Received decodable by the Write down the exact
Biomek FX. message, the steps just
completed, and the
current step in the
method. Call Beckman
Coulter Technical
Support with the
information.
40 Wrong Event No limit found in Thiserror isonly Choose Retry.
Received [devicd. Event [event | received when seeking
received from [even} limits. If the controller
receives awrong event,
this message will occur.
42 Opening File None When tryingto savethe | Cycle the power on the
Error new firmware to disk, Biomek FX and retry the
an error occurred. download.
43 Writing File None Whentrying to savethe | Cyclethe power on the
Error new firmware to disk, Biomek FX and retry the
an error occurred. download.
44 Closing File None Whentrying to savethe | Cyclethe power on the
Error new firmware to disk, Biomek FX and retry the

an error occurred.

download.
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Table 17-1 Hardware Error Codes (Continued)

Error Error Code Error Code Details Error Description Recovery
Number
45 Error With One of the Active ALPs, such as the Device Controller, Stirrer, and Shaker, has
Smart ALP aproblem.
[device]: Cannot wait These are all general ChooseRetry.
on more than oneinput | errorsthat are created
by one of the Active
(Smart) ALPs. The
error text tellswhich
deviceitis. Thetext
will be look like this
‘#H ##', where the first
‘##' is the device type
and the second ‘##' is
the number of that
device as set by the
rotary switch.
Note: The term ‘Smart
ALP’ has been changec
to ‘Active ALP’ in the
hardware section of this
manual, however the
change has not been
made in the software.
[device]: Tried to turn
on high power switch
but it remains off
[device]: Tried to turn
off high power switch
but it remains on
[device]: The motor is
moving in the opposite
direction
65 Timeout [device] Either a board stopped| ChooseRetry.
Waiting For responding, a message
Response got lost, or the If problem persists,
operation timed out. reboot the Biomek FX.
The device in question
is listed. If problem persists, check
all devices (especially the
one listed) to insure they
are connected properly.
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Table 17-1 Hardware Error Codes (Continued)

Error Error Code Error Code Details Error Description Recovery
Number
66 Not Valid None The arguments sent Check software and
Argument withthecommandwere | firmware versions or, if
invalid. command was sent
directly from script,
check arguments.
67 Couldn’t The framing tool is not| No framing tool is Move pod back into
Frame responding detected. frame sensors.
ChooseRetry.
Note: Do not plug or
unplug the framing tool
with power on.
The framing tool Received message from Move pod back into
responded in an device other than frame sensors.
incorrect or unexpected framing tool.
way ChooseRetry.
Note: Do not plug or
unplug the framing tool
with power on.
The framing tool is The framing tool was | Move pod back into
busy most likely already frame sensors.
waiting for the sensor
to trip when a new ChooseRetry.
command was sent to if.
Note: Do not plug or
unplug the framing tool
with power on.
68 Couldn'tClear| None An attempt was made | Check the light curtain
Light Curtain to put the Biomek FX | for any obstructions and
into the active state, but ChooseRetry.
the light curtain was
violated.
69 Machine Has | None A move or a position | In Manual Control,
Not Been query was sent to the | selectPodl and do
Homed Biomek FX, but since | Home XYZ andHome
the Biomek FX has not| D. On a two-pod unit,
been homed, the current complete the same
absolute position of thg actions forPod2.
Biomek FX is unknown
and the command is nat
able to complete.
70 Error 70 None An unrecorded error | Write down actions that

has occurred.

caused the error an call
Beckman Coulter
Technical Support with
the information.
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18 Generating and Using Log Data

18.1 Overview

Logging providestext records of amethod run. The contents of the text record, or
log file, is based upon the type of log requested.

Log typesinclude:

» Details — captures each operation that occurs during a method run,
including Instrument Setup, absolute moves, and gripper movements.

e Errors — captures any errors that occur during a method run.

* Pipetting — captures only the pipetting operations that occur during a
method run, including location and labware name or type.

Log files are used to generate reports and capture the history of a method run.
Log files can be printed using a standard text editor or by inserting them into a
spreadsheet program, such as Microsoft Excel spreadsheet.

18.2 Types of Logs

The three types of logs available capture either a complete account of a method
or specific operations that occur during a method run. The type of log captured is
indicated by the file name in thegs subdirectoryLogs is a subdirectory of the
BFX directory; for exampleC:\Program Files\Biomek FX\Logs. Examples of

the naming procedures for the log files are:

¢ Details — Details03-09-2000 17.11.20.log
e Errors — Errors03-27-2000 10.27.41.log
¢ Pipetting — Pipetting03-09-200 17.11.20.log

Header information displayed at the top of an opened log file provides concise
information about the contents of the log file. Refer to 1804,File Contents,
for more information about log file headers and contents.
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18.2.1 Details Log

The Details log provides comprehensive information about each move made by
the Biomek FX instrument. The Details log default setting is Off.

Use the Details log when trying to identify and correct a movement problem.

Note: The Detailslog is most useful to Beckman Coulter Service Engineers
when troubleshooting an instrument.

18.2.2 Errors Log

The Errorslog lists any errors or interruptions that occur during a method run.
The Errorslog default setting is On.

Use the Errorslog to get the exact error message to include in areport or a
discussion with Technical Support.

18.2.3 Pipetting Log

The Pipetting log lists aspirate and dispense operations that occur during a
method run. The Pipetting log default setting is Off.

The information captured includes the pod performing the operation, the deck
position where the operation took place, the name of the labware, a barcode (if
applicable), the section of the microplate accessed (Quadrant 1 through 4; a 96
well microplate is always Quadrant 1), and the amount aspirated or dispensed.

Use the Pipetting log when validating a method or generating a comprehensive
report about the pipetting operations used during a method.

Beckman Coulter, Inc.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Generating and Using Log Data  18-3

18.3 Selecting Log Types

The type of log to be generated during a method run is the only information
required to configure logs.

To configure logs:

1. Choose Tools>Log Configuration (Figure 18-1). Log Configuration
appears (Figure 18-2).

'.' Labware Tupe E ditor
& Deck Editor

'.' Device Editar

'.' Tip Tupe Editor

& Pod Editar

?" T echnique E ditar
T Liquid Type Editar
?" Pipetting Template E ditar

€, Communication Port
g Log Canfiguration
Q Marual Cantral

0\ Single Step

Q Import/Ezport Utility

Figure 18-1 Accessing Log Configuration

Log Configuration I

Logs:

Errars
[] Pipetting

aF. Cancel

Figure 18-2 Select the log type(s) generated here

2. Check the logs desired.

Note: Once amethod is performed, the selected log file(s) appearsinthelog
directory; for example, the selected log file (s) may appear in the
C:\Program Files\Biomek FX\Logs directory. The name of alog fileis
based upon the type of log requested and the date and time of generation
(refer to 18.2, Types of Logs).
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18.4 Log File Contents

Each of the logs provide specific types of information; however, all log files
provide the following information in their header:

L]

L]

Method name and file path
User

Method start date and time
Unit Serial Number

Pod Serial Number

Last date the pod was validated (by a Beckman Coulter Service
Engineer)

A blank line (used as a separation between the header and the
information captured during the method run)

Each line below the header contains the following information:

L]

L]

Date the information was captured
Time the information was captured

Information captured during the method run

The last line of a log file contains the date and time the run ended.
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18.5 Viewing Log Files

View log files when creating reports or obtaining detailed information about a
method. Log files are viewed in a standard text processor, such as Notepad
(Figure 18-3), or in a spreadsheet, such as Microsoft Excel (Figure 18-4).

B Errors03-01-2000 20.21.58 log - Notepad
File Edit Search Help

Hethod = C:\Program Files\Biomek FX\Methods\Basic Method Step Configuration (Trans, Hove, Fause) .bmt ;I
Logged in user = lawrenme

Started 83/01/2080 28:21:58

Unit serial number = Mone

Pod1 head serial number = Hone

Last validated 12/29/1899 00:080:00

83/01/20080 20:22:23 ,Error in Tip Loader, New Tips, Transfer 8 pL from Asp1 to Dispi: Catastrophic failure
83/81/20088 20:22:27 ,Button Abort pressed in response to error: Error in Tip Loader, New Tips, Transfer 8 pL
83/681/2088 20:22:27 ,Hethod aborted.

83/61/2088 28:22:28,Run ended.

4| | L 7

Figure 18-3 Errors Log viewed in Notepad

”ﬁ File Edit Wiew Inserk Format Tools Daka ‘Window Help
DeE SRy RS oo E A 2L i@ 0% - | @)
| avial -0 - B/ U SE=H 8%, WY EE-5-A-
28 | =]
A | B | ¢ | o | E | F [ & | H | 1 [ 1 |

1 |Method = C:\Program Files\Biomek FXiMethods'\Basic Method Step Configuration (Combine) .bmt

2 |Logged in user = lawrenme

3 | Started 030952000 17:11:20

4 |Unit serial number = Mone

5 |Pod1 head serial number = Mone

B |Last validated 12/29/1893 00:00:00

7

g 39001711 Pod Aspirate P4 Aspl 1 1 Low=Yolurne
& 35001711 Pod? Digpense P8 Dizp1 1 1 Low-“'olume
10 3/9/0017:12 Pod? Aspirate  |P5 Asp2 1 a0 Standard

11 34001712 Podt Dispense P8 Disp1 1 a0 Standard
12| 35001712 Run ended.

13

Figure 18-4 Pipetting Log viewed in Microsoft Excel
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19 Restoring and Sharing
Workspace Settings

19.1 Overview

If settings are deleted or lost, workspace settings or an entire workspace can be
restored from one of the automatic daily, weekly, or monthly backup files created
by the Biomek FX editor.

Specific segments of aworkspace can be also be recovered by using the Import/
Export Utility. This utility allows settings or workspace settings (decks, liquid
types, labware, techniques, templates, tips, framing tools, and pod settings) to be
imported and exported as import files (.imp).

The Import/Export Utility can also be used to share settings with another host
computer or to send settings to Beckman Coulter Technical Support for analysis.

19.2 Restoring Workspaces from Backup Files

Backup files are created daily, weekly, and monthly by the Biomek FX editor
whenever aworkspace is saved, typically when the user selectsFile>Save
Workspace or when the editor is closed.

Note: By default, backup files for workspaces are named in the Biomek FX
directory with the following convention:

DefaultWorld.wld.DailyBackup

DefaultWorld.wld.WeeklyBackup

DefaultWorld.wld.MonthlyBackup

To restore aworkspace from a backup file when files are deleted or lost, restore
the workspace as follows:

1. Closethe Biomek FX main editor.

2. Open Windows Explorer and locate the workspace in the Biomek FX
directory, named DefaultWorld.wld.
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3.

If the workspace needs to be replaced rather than recovered, rename the
latest workspace to <Workspace Name>.old. In other words, rename the
original only if it isavailable.

Rename the backup file to the workspace file name, such as
<Workspace Name>.DailyBackup to <Workspace Name>.

Open the Biomek FX main editor. The workspace has been restored.

19.3 Restoring Workspace Settings Using the Import/

Export Utility

While the previous section detailed replacing the entire workspace, specific
segments of a current workspace, called workspace settings, can be restored
using the Import/Export Utility (Figure 19-1). The Current Workspace side of the
utility displays the list of settingsin the current workspace. The Import File side
of the utility displaysthelist of settingsin the current import file.

Figure 19-1 shows how the Import/Export Utility works. To restore settings of a
current workspace, settings from the Current Workspace side are dragged

(exported) to the Import File side of the utility. From the Import File side of the
utility, these import settings can be dragged (imported) to the current workspace.

Import/Export Utility

O =2 =] =

Mew Open Save Cloze

D wiorkspace
-2 Deck Layouts

[:I Labwware

-] Liguid Types
#-1 Pipetting Templates
[:I Pod Settings
[:I Techniques
=27 Tips

@ Urtitied

ED Deck Layouts

Current Workspace
Displays list of settingsin the
current workspace.

Import File
Displaysllist of settingsin the
current import file.

the import file.

Export setting from current workspace to

|
Import setting from the import file to the
current workspace.
-

Figure 19-1 Import/Export Utility
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19.3.1 Restoring Workspace Settings from
Backup Files

To restore workspace settings from a backup file, such as when settings are
deleted or incorrectly changed, restore the workspace settings as follows:

1

o g~ W N

10.
11
12.
13.
14.
15.

16.

From the File menu, choose Open Workspace to open the backup file for

the workspace. Open Workspace appears (Figure 19-2).

Lok in: IaBiomekFX j gl

DecklLayouts.imp Defaultwiorld. wid.D ailyB acky
DeckSetup.ocs D efaultwiarld. wid.MaonthiyB ac
Drefaultworld. wid Defaultwiorld, wid. W eekIvB ac
Defaultiw/orld wid. D ailyE ack up Dialoghd an.ocx
Defaultvworld. wid. D ailpB ack up.0 ailyB ackup [ wddex. cab
Defaultworld. wid.D ailpB ack up MonthlyE ackup D =mini.cab

|| i1

File: narme: |DefauItWolId. wid. D ailyE ackup Open I
Files of type: [ Fies (-7 =l Carcel |

Figure 19-2 Open Workspace

From Files of type: choose All Files.

Locate the desired backup file.

Choose Open.

From the Tools menu, choose Import/Export Utility.

Move the desired items from the Current Workspace side of the Import/
Export Utility (Figure 19-1) to the Import File side.

Choose Save and provide a unique name for the new Import file.

Note: Notethat the name of the new Import fileisnow displayed on the top,
right side of the Import/Export Utility.

Choose Close.

From File menu, choose Open Workspace.

Select the original workspace, named Default World.wld.
Choose Open.

From the Tools menu, choose Import/Export Utility.
Choose Open.

Open the Import file created in step 7.

Drag the settings from the new Import file to the Workspace side of the
Import/Export Utility.

Choose Close to exit the Import/Export Utility.
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17. Select File>Save Workspace to save any changes made to the workspace.

Note: Import files are created automatically when the system receives a Biomek
FX update in order to save previous settings. By default, automatically created
import files are named Config (an older version of Biomek FX) imp. in the
Biomek FX directory

19.4 Sharing Workspace Settings Using the Import/

Export Utility

Exporting settings allows settings to be shared with a colleague, while importing
settings allows settings devel oped by another colleague to be used.

To send a method to a colleague or Beckman Coulter Technical Support, any
workspace settings different from the default installed with the software must be
exported and sent with the method using the Import/Export Utility. To use a
method devel oped by another colleague, any workspace settings different from
the default installed with the software must be imported using the Import/Export
Utility.

Settings are imported from and exported to import files (.imp).

19.4.1 Exporting Settings to an Import File
To export settingsto an import file:

1. From the Tools menu, open Import/Export Utility. A new import file will
open automatically in the Import File side of the utility.

2. Dragand drop the desired settings from the Current Workspace side to the
Import File side of the utility. The setting now appears with the folder name
of the setting and the setting itself (Figure 19-3).

Beckman Coulter, Inc.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Restoring and Sharing Workspace Settings  19-5

Import/Export Utility

[:I Labware

=+ Liquid Types

[ DMsO

: [ Ethanol

[ Sem

D " ke

#-[_] Pipetting Templates
-2 Pod Settings
-1 Techniques

®-] Tips

Ll = =] 2y
Mew Open Save Cloze
' wWiorkspace i Untitled
7] Deck Layouts E|[:| Liquid Types
-] Framing Tools =0

Figure 19-3 Ethanol has been exported to a Biomek FX Import File

Note: Dragging afolder will copy al of the settingsin that folder

Continue to drag and drop settings as desired.

4. Choose Save to save the Biomek FX Import File. Save As (Figure 19-4)

appears.
Save jr: |E| Biomek Fx = ﬁl

1 Backup
1 Bitmaps
1 Logs

1 Methods

<

1 Config [an older vergion of BiomekF=]imp
% Decklayoutz imp

QEFitcFcpication. mp:

| i

File narme:

{Untitled.imp

Save I

Save as lype: |Bic-mek F# Import Files

j Cancel |

Figure 19-4 Savethe Import File

5. Choose the name and location to save the import file.

6. Choose Close.

7. Choose Close.

Artisan Technology Group - Quality Instrumentation ..

Biomek® FX User’s Manual

. Guaranteed | (888) 88-SOURCE | www.artisantg.com



19-6 Restoring and Sharing Workspace Settings

Note: When importing and exporting Tip Box and Tip settings (Labware),
make sure the Tip setting isimported and exported with the corresponding Tip
Box and the Tip Box isimported and exported with the corresponding Tip
Setting.

Note: When exporting a Deck with a stationary labware type, such as a Wash
Station, the Wash Station must be present in the destination workspace or
exported to the Import File.

19.4.2 Importing Settings from an Import File

1
2.
3.

Open Import/Export Utility from the Tools menu.
Choose Open and open the .imp file.

Open the folder by clicking the + containing the desired settings from the
Import File side.

Note: Dragging an entire folder will copy all of the settings in that folder.

Drag and drop the desired setting(s) to the Current Workspace side of the
Import/Export Utility.

Continue to import settings using step 4 until all desired settings are
imported.

Rename the settings from the Import File by choosing Save.

Note: Settings may also be renamed by highlighting thefile, single-clicking
and pausing without moving the mouse until the name becomes editable,
typing in a new name, and pressing return.

Note: Import files are created automatically when the system receives a Biomek
FX update in order to save previous settings. By default, automatically created
import files are named Config (an older version of Biomek FX) imp. in the
Biomek FX directory.
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20 Changing Window Appearance

20.1 Overview

The Biomek FX method editor contains the basic tools necessary to create and
perform methods; however, there may be timeswhen additional tools are needed,
but not shown on the editor. To address this situation, steps and step pal ettes may
be added to the method editor as necessary. These additional tools give more
functionality when creating and performing methods. As tools are added, others
may be removed from the editor if they are no longer needed. By using the
Preferences and Palette Builder, the look of the method editor may be changed
to fit the needs of the laboratory.

Preferences allows the Method View to be altered and changes the size of the
steps (or step buttons) in a Step Palette. Method View Lines and Method View
Expand Buttons may be added to the Method View. Toolbar and Step Palette
positions are saved automatically when the appropriate Autosave is checked in
Preferences.

The Step Palette Builder alowsfor steps to be added, removed, and
manipulated on the Step Palettes. Steps may be added to any Step Palette or
combined into anew Step Palette. Individual devices, such as a Stacker Carousel,
operating with a SILAS module, must be added to a Step Palette once the SILAS
modul e has been installed. This allows the device to be used in amethod and
controlled within Biomek FX.

Note: The Current Deck Display can be manipulated like a toolbar, except it
can be docked only below the user interface area.
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20.2 Changing Display Preferences
Preferences allows the method editor appearance to be customized.
To customize the appearance of the method editor:

1. Choose Options>Preferences.... Preferences appears (Figure 20-1).

tax Look |1 a0 5
Ahead

Display Options

O tic?nsf{)r cﬁan in L [ Large Method View
Zh d edit 9ing v Large Step Palette Yiew

metho Ior ¥ Large Toolbar Wiew

appearance.

¥ Method Yiew Lines
¥ Method Yiew Expand Buttons
¥ Method iew Canfirm Step Delete

Autosave Options

Saves current method
editor preferences rather
than resetting them each
time the softwareis

[~ Autosave Editor Settings

[+ Pasition
¥ Toolbar Layout
[+ Step Palette Contents

Rezet |

opened.

0k LCancel |

Figure 20-1 Display optionsin Preferences

2. Select the desired options defined below (Table 20-1).
3. Choose OK.

Table 20-1 Display Options

Option Description

Large Method View Displaystext and iconsin the
Method View in alarger size.

Enabled by default.

Large Step Palette View Displays labels (descriptive text)
under the steps on the Step Palettes.

Enabled by defavllt.

Displays large toolbars with labels
(descriptive text) when checked.

Large toolbar View

Method View Lines Displays lines which connect steps

in the Method View when checked.

Method View Expand Buttons Displays + and - in front of steps
such as Loop which contain nested
steps. Click the + or - to expand or

collapse the main step.
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Table 20-1 Display Options (Continued)

Option

Description

Method View Confirm Step Delete

Displays a confirmation prompt
when del eting a step from amethod.
Enabled by default.

Autosave Editor Settings

Saves current method editor
preferences, rather than resetting
them each time the softwareis
opened.

Position (Available when Autosave
Editor Settings is not selected)

When checked, automatically saves
the size and position of the editor on
the screen.

Toolbar Layout (Available when
Autosave Editor Settings is not
selected)

When checked, automatically saves
toolbar and Step Palette size,
arrangement, and location.

Step Palette Contents (Available
when Autosave Editor Settings is
not selected)

When checked, automatically saves
steps on Step Palette (modified by
Palette Builder).

Reset

Resets all editor customizations and
may include custom labware,
toolbar/pal ette organization,
preferences, and editor position.

Note: When Autosave Editor Setting is not selected, and Position, toolbar
Layout, and Step Palette Contents are also not selected, the method editor will
open at regular size with the last saved configurations.
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20.3 Toggling Toolbars and Step Palettes

Biomek FX provides toolbars and step palettes to allow quick access to method-
building tools.

To toggle toolbars on or off:

1. Choose Options>toolbars. A submenu appears listing the toolbars and
Step Palettes (Figure 20-2).

Toolbars Advanced

Falette Builder... |7 Basic

Preferences... |T DECE Display
Devices

|T E =ecution

|v Files

[ntermediate
|T kethod Errar

Chrl+E

Figure 20-2 Options for Step Palettes and toolbars

OR

Right-click in agray areaaround the toolbars or step palettes. A menu listing
available step palettes appears (Figure 20-3).

Advanced

|7 B azic

Devices

|ntermediate

Palette Builder...

Figure 20-3 Step Palette menu

2. Choose the desired toolbar or Step Palette to toggle it on or off. The
corresponding toolbar or Step Palette appears or is hidden from view.

Note: A check to the l€eft of atoolbar or Step Palettein Options>toolbars
indicates that it is currently displayed.

Note: Usethe Step Palette Builder as an alternative method for displaying
and hiding Step Palettes (refer to Section 20.5.2, Displaying and Hiding Sep
Pal ettes).
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20.4 Customizing Step Palettes

Customize a step pal ette to add custom steps, change the view of the step
palettes, or modify tool tips and labels of any step.

20.4.1 Toggling Large Step Palette and toolbar
Views
Toggle labels for al toolbars and step palettes using Preferences. The Large

Step Palette View and the Large toolbar View display |abels for the steps and
tools on the appropriate step palette and toolbar (Figure 20-4).

will| B I:, ‘{.% @ é@ H

Small Step Palette View | Comgrent

| Large Step Palette View

Figure 20-4 Step palette views
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To toggle the Step Palette View:

1. Choose Options>Preferences.... Preferences appears (Figure 20-5).

Preferences

b ax Look |-| ann g
Ahead

Display Options
Options for changing
method editor
appearance.

¥ Large Method Wiew
¥ Large Step Palette Wiew
¥ Large Toolbar Wiew

¥ Method Yiew Lines
¥ Method View Expand Buttons
¥ Method iew Confirm Step Delete

Autosave Options : :
Saves current method [~ Autosave Editor Setiings
editor preferences rather v Fosition
than resetting them each ¥ Toolbar Layout
time the software is [¥ Step Palette Contents Beset |
opened.

(0] LCancel |

Figure 20-5 Preferences

2. ChooselLarge Step Palette View. The step labels toggle off from the
defaults (Figure 20-4).
Choose Large Toolbar View to toggle labels on or off for the toolbars.

4. Choose OK.

Note: For more information on Preferences, refer to Section 20.2,
Changing Display Preferences and Chapter 18, Generating and Using Log
Data.

20.4.2 Changing Step Properties

Change the properties associated with each step to make the step purpose easier
to identify, or to distinguish custom, configured steps from standard steps. Each
step has three properties:

e Tool Tip — brief tip on the step’s usage that displays when the mouse
pointer hovers over the step.

* Label — text describing operations of a step.

e Bitmap — graphic displayed on the step button.
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To change step properties:
1. Onthe Step Palette, right-click on the desired step.
2. Choose Properties. Step Properties appears (Figure 20-6):

Step Properties

Tool Tip |Aspirates and Dispenzes

[T |
Label |Transfer Cancel |

Bitmap [015tepll]. ook, TRANSFER

Browse

Figure 20-6 Step Properties

Enter anew Tool Tip.
4. Enter anew Label.

To choose a different bitmap, click on the Browse button, and select the
desired bitmap.

6. Choose Open.
7. Choose OK.

20.4.3 Modifying a Step Caption in Method View

A step caption may be modified in the Method View. This allows for steps of the
same kind to be differentiated by the caption.

To change a Step Caption in the Method View:
1. Highlight the desired step in the Method View.
2. Right-click on the step to open amenu (Figure 20-7).

Cuk

Copp
Paste

Clear
Select Al

Change Captiah

v [Defines Initial Configuration

Figure 20-7 Method View menu
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3. Select Change Caption. Edit Step Caption appears (Figure 20-8).

Edit Step Caption

Change [nstrument Setup to;

| nztrument Setu

Figure 20-8 Change the step caption in Edit Step Caption

4. Enter the new step caption for the step in the Method View.

5. Choose OK. The new caption appears at the appropriate spot in the Method
View.

20.5 Using the Step Palette Builder

The Step Palette Builder allows for step palettes to be created, deleted and
modified. If astepisno longer needed on a step palette, it can be removed easily
within the Step Palette Builder.

Use the Step Palette Builder to:

Display or hide a Step Palette

Add steps

Remove steps

Rearrange steps

Create a Step Palette

Change a Step Palette’s properties

Delete a Step Palette
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20.5.1 Accessing the Step Palette Builder

To access the Step Palette Builder, choose Options>Palette Builder....
Step Palette Builder appears (Figure 20-9).

i’ Step Palette Builder I

Palettes | Steps |
Check Box (7 18] Advanced

X 1¥] Basic
O 18] Devices Properties...
O 1% Intermediate

\ 4

i

Delste

LCancel

Figure 20-9 Step Palette Builder

20.5.2 Displaying and Hiding Step Palettes
Display and hide Step Palettes as needed, using the Step Palette Builder.
To display or hide a Step Palette:

1. Inthe Step Palette Builder, click on the check box to the left of the desired
palette to toggle the display on or off.

2. Choose OK. The selected Step Palettes are displayed or removed from the
Biomek FX method editor.

Note: Asan alternative method for toggling a Step Palette on or off, use the
Options>toolbars menu (refer to Section 20.3, Toggling Toolbars and Sep
Palettes). This alternative method is available only when Palette Builder is
not open.

20.5.3 Customizing and Creating Step Palettes
There are two main sources from which steps may be added to Step Palettes:

*  With Step Palette Builder not open, steps can be moved from the
Method View onto a Step Palette.

*  With Step Palette Builder open, steps can be moved from Step
Palette Builder to a Step Palette or moved between palettes.

Note: In order to use a SILAS module such as the Stacker Carousel, it
must be placed on a step palette.
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20.5.3.1 Adding Configured Steps to a Step Palette

If astep configuration used in amethod is to be used several timesin various
methods, add it to a step pal ette to save time during the method building process.
By adding a configured step, any subsequent uses of the same configuration are
added to a method easily.

To add configured steps to a Step Pal ette:

1. Configurethe step in the Method View.

2. Highlight the step to add to the step palette.
3. Drag the step to the desired step palette.

Note: Remove configured steps from a step palette in the Step Palette
Builder.

20.5.3.2 Adding Steps to a Step Palette
To add configured steps to a Step Pal ette:
1. Inthe Step Palette Builder, choose the Steps tab (Figure 20-10).

" Step Palette Builder I

Palettes  Steps |

Categories: Steps:
Categories |gasi_c &
BeYICEeE
Each category / Intermediate RunMethod  Wiarklist
. SILAS
available for
placement on % D=1
Step Pal etteS Juzt In Time Let

consists of steps
from predefined [ﬁ-" %
groups and If Script
installed SILAS
modules.

LCancel |

Figure 20-10 Step Palette Stepstab

2. Choose the desired category from Categories. Steps from the selected
category appear on the right side of the Step Palette Builder.

Note: Multiple selections can be highlighted at once in the Steps list.

3. Drag the desired step from Steps to a Step Palette. The step is added to the
Step Palette.

OR
Drag the desired step from one palette to another.
4. Choose OK.
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20.5.3.3 Removing Steps From a Step Palette
Remove steps no longer needed to keep a step pal ette manageable.
To remove steps from a Step Palette:

1. Openthe Step Palette Builder.

2. Drag and drop the desired step to alocation where a Step Palette is not
present.

3. Choose OK.

20.5.3.4 Rearranging Steps on a Step Palette
To rearrange steps on a Step Palette:
1. Openthe Step Palette Builder.

2. Drag and drop the desired step on the step below the desired location on the
palette. The step inserts itself above the step on which it was dropped.

OR

Drag and drop the step onto a Step Palette. The step appears at the end of the
list of steps.

3. Choose OK.

20.5.3.5 Creating a Step Palette

Create custom Step Palettes to display frequently used or commonly used
configured steps on a single palette.

To create a Step Palette;

1. Inthe Step Palette Builder, choose New. A new Step Palette appearsin the
upper left corner of the method editor (Figure 20-11).

M. B

Figure 20-11 New Step Palette
2. Change the new palette’s properties (refer to Section 20.&l3a6ging a
Step Palette’s Propertigs

3. Add stepsto the Step Palette (refer to Section 20.5.3.2, Adding Steps to a
Step Palette

4, Choose OK.
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20.5.3.6 Changing a Step Palette’s Properties

The Step Palette Properties is the Name of the palette that appearsin the Step
Palette Builder and in Options>toolbars.

To change a Step Palette’s properties:

1.
2.

4.
5.

In theStep Palette Builder, select thelesired palette.
ChooseProperties.... Palette Properties appears (Figure 20-12)

Palette Properties

MHame IEnnfigured Steps k.
Cancel |

Figure 20-12 Palette Properties

Type a descriptive name for the Step Palette.

Note: All alphanumeric and non-alphanumeric characters are allowed in
palette names.

ChooseOK to save the name.
ChooseOK.

20.5.3.7 Deleting a Step Palette

Delete any Step Palettes that are no longer needed.

To delete a Step Palette:

1.
2.

3.

In theStep Palette Builder, select the desired palette.

ChooséDelete. The Step Palette is removed from the method editor.

Note: Deleting a Step Palette cannot be undone. There is no confirmation
for deleting a step palette. If a step palette is accidently deleted, choose
Cancel in theStep Palette Builder.

ChooseOK.
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21 Biomek FX Instrument Basics

21.1 Instrument Overview

The Biomek FX (Figure 21-1 and Figure 21-2) is amultiaxis liquid-handling
instrument used in the drug discovery laboratory. The open-architecture design
concept, along with the extensible software used for operating the instrument,
provides the foundation for integrating current and future specific-use
components. The design of the Biomek FX provides the foundation for continual
evolution and expansion of liquid-handling system capabilities.

One or two working pods are available on the Biomek FX. Different operating
components are installed in each pod, providing options for performing a variety
of functions sequentially or simultaneously, depending upon desires and
configurations.

A variety of labware options and platforms adapt the deck of the Biomek FX to
accomplish multiple tasks, ranging from performing simple microplate
positioning to completing complex activities that typically require additional
devicesin the laboratory.

Biomek FX can be:

e Operated as a standalone instrument; gripping and moving microplates

without the assistance of a laboratory robot
* Integrated into an automated robotic system

e Operated using a combination of these capabilities
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Figure 21-1 Biomek FX main components
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Biomek FX Instrument Basics

Pod

Light Curtain

Figure 21-2 Biomek FX main components, without canopy
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Biomek FX Instrument Basics

21.2 Main Components Overview

21.2.1 Tower

The tower forms the back upright of the base unit along which the bridges travel
inthe X axis. Thelinks for master control of the Biomek FX system, plus utility
hook-ups and AL P connections, are housed in the tower. Built into the tower are
green and amber indicator lights that keep users aware of the current operational
status of Biomek FX (refer to Chapter 22, Tower, Bridge, and Pod).

21.2.2 Bridges

The bridges are structures that move in the X axis. The bridges hold the pods and
move them inthe Y axis. One or two bridges are available on the Biomek FX to
create a single- or dual-pod instrument. In a dual-pod system, the pods can work
as ateam to expand liquid-handling capabilities (refer to Chapter 22, Tower,
Bridge, and Pod).

21.2.3 Pods and Heads

The pods are self-contained components housed in the bridges. The various
removable and interchangeable heads that perform the liquid handling processes,
such as disposable tips, are installed on the bottom of the pods (refer to Chapter
23 Multichannel Pod and Chapter 22 Tower, Bridge, and Pod).

The operation of the pods is controlled by the Biomek FX software from the host
computer.

21.2.4 ALPs

Automated Labware Positioners (ALPs) are removable and interchangeable
platform structures that are installed on the deck. These structures are used to
secure, position, or actively manipulate labware. ALPs are either:

e Passive ALPs—hold labware in place on the deck during liquid
handling procedures (refer to Chapter Pdssive ALPS)

OR

¢ Active ALPs—contain internal mechanisms and hook to power and/or
air and/or water sources for mechanical operation, such as, tip loading,
tip washing, stirring, and shaking (refer to ChapterA2Sive ALPS)

21.2.5 Deck

The deck is the work surface upon which ALPs are fastened. The three-section
stainless steel deck is mounted on a cast aluminum base plate and is laser etched
with standard deck positions. The deck also contains pre-drilled locating holes
used to position ALPs precisely. Sections of the deck are removable so external
devices can be positioned within the Biomek FX perimeter, making them
accessible to the pod.
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21.2.6 Light Curtain Protection System

The Biomek FX operator is protected by a perimeter diffuse-reflective light
curtain system.

When a part of the human body or an object more than approximately 1" in
diameter penetrates (violates) the light curtain, the operation of most of the
instrument haltsimmediately.

When the Biomek FX system is sitting idle or in the paused mode, no light
curtain violation occurs, because the Biomek FX isin a safe or powered down
state during these times.

ALPswill respond to a violation according to safety and operational
requirements specific to each ALP. For example, arefilling reservoir may
continue to run if user safety will not be compromised. ALPsthat operate with a
motion that could present a danger go to a safe state when the light curtain is
violated (refer to Chapter 26, Device Controller, Protective Barriers, and
AccuFrame).

21.2.7 Protective Shields

Protective shields are installed along the sides of the Biomek FX instrument to
reduce the risk of personal injury. The protective shields are installed on each
side of the Biomek FX main instrument. The protection system includes the light
curtain along the front of the instrument and protective side shields.

21.2.8 Canopy

The Biomek FX light curtain is blocked by a Canopy that attaches to the towers
and extends over the top of the instrument. The Canopy stops light curtain
violations resulting from overhead movement above the instrument

21.2.9 Device Controller

A Device Controller is a peripheral box attached to the Biomek FX that provides
ameansto control a number of high voltage (110VAC-220VAC) and low voltage
(24vDC) digital devices. High voltage devices receive power through an AC
Power Input, while low voltage devices receive power through one of the two
Controller Area Network (CAN) interfaces located on the back of the Device
Controller (refer to Chapter 26, Device Controller, Protective Barriers, and
AccuFrame).

21.2.10 Optional Devices

Optional devices can be added to Biomek FX to accommodate specific
operations, such as a stacker carousdl.

21.3 Control Mode

The control mode for the instrument is the Biomek FX software operated from
the host computer.
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22 Tower, Bridge, and Pod

22.1 Tower

The Biomek FX tower (right and left sides) formsthe rear vertical and horizontal
uprights of the base unit. The tower houses the following main components and
connections (Figure 22-1, Figure 22-2, and Figure 22-3):

» X-axis travel plate for the bridges
e Main power switch on the outside of the right tower

e Communication hookup to host computer via RS232 on the outside of
the right tower

e Electrical plug-ins and CAN connections for active ALPs on the inside
and outside of both towers

* Pneumatically regulated air supply ports on the inside and outside of
both towers for active ALPs

e Main power fuses for the instrument on the outside of the right tower
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Inside Tower Connections
(see Figure 22-3 for close-up)
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Figure 22-1 Biomek FX tower, main components, and connections
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Figure 22-2 Outside tower connections detail view
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Figure 22-3 Inside tower connections detail view
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22.1.1 Preventive Maintenance

CAUTION: If service is required, contact a qualified Beckman Coulter
Service Engineer.

22.1.1.1 Lubricating X-Axis Travel

Approximately every 100 km of travel, or every six to twelve months, schedule a
Beckman Coulter Service Engineer to lubricate the linear rail.

22.1.2 Troubleshooting

Table 22-1 Troubleshooting Tower
If Then

All indicator lights are out Check fuses

Power ison, but system doesnot run | Check fuses

Fuses appear burned or filaments Change fuses (refer to Section
are broken 22.1.2.1, Changing Fuses)

Same problems as above, but fuses | Contact a Beckman Coulter Service
are okay. Engineer

22.1.2.1 Changing Fuses

WARNING: Do not remove tower covers to access electrical wiring
or fuses. Change only the fuses that are accessed from the outside
of the instrument, without removing covers. Contact a qualified
Beckman Coulter Service Engineer if further access is required.

>

WARNING: Turn off and unplug power to the instrument before
changing fuses. Failure to do so can cause electrical shock or
equipment damage.

>

Fuses are located in the outside right tower (Figure 22-2). If power islost, check
the fuses that are accessed from the outside of the instrument. If fuses appear
burned, change them by completing the following:

1. Turn off the instrument power switch.
2. Unplug the instrument from the power source.

3. Using asmall flathead screwdriver, pry open the fuse carrier containing two
fuses (Figure 22-4) from the AC power input module.
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Fuse
Carrier
Fuse
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Cover

Figure 22-4 Replacing fusesin tower

4. Gently pull fuses from the carrier by hand.

Note: Use 250v 3.15 amp 5x20 Slow-Blow type fuses for replacement .

Gently replace fuses into carrier by hand.
Replace the fuse carrier into the AC power input module.

Plug the instrument into the power source.

o N o O

Turn on the instrument power switch.
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22.2 Bridges

The Biomek FX bridges are the “L” shaped structures that move in the X axis.
The bridges hold the pods and move them in the Y axis (Figure 22-5). The
Biomek FX supports up to two bridges at a time (dual-pod instrument); however,
the left bridge is the default for a single-pod Biomek FX instrument.

Note: The left and right bridges on a dual-pod instrument are defined by viewing
the instrument from the front.

Bridge on single-
pod instrument

Figure 22-5 Bridge moves in the X axis, holds the pod, and moves it in the Y axis
22.2.1 Preventive Maintenance

CAUTION: If service is required, contact a qualified Beckman Coulter
representative.

22.2.1.1 Lubricating Y-Axis Travel

Approximately every 100km of travel, or every six to twelve months, schedule a
Beckman Coulter Service call for lubrication of the linear rail.
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22.2.2 Troubleshooting

Table 22-2 Troubleshooting Bridges

If Then
Power is lost to pod Call your Beckman Coulter Service
Engineer.
If Y-axis motion is choppy Call your Beckman Coulter Service
Engineer.
If grinding or growling noise is Call your Beckman Coulter Service
heard Engineer.

22.3 Pods

The pods are the self-contained components that are supported and positioned by
bridges. The pods hold the heads that perform liquid-handling operations. Pods
move in the Z (up and down) and D (dispense) axes.

Each bridge holds one pod. The available options are:
¢ Single-pod instrument (one bridge and one pod)

¢ Dual-pod instrument (two bridges and two pods operating concurrently
or serially)

Note: For detailed information on the Multi-Channel pod and head, refer to
Chapter 23, Multichannel Pod.

22.3.1 Changing Pods

Call your Beckman Coulter Service Engineer to remove and replace pods to meet
specific liquid-handling operations.
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23 Multichannel Pod

23.1 Overview

The Multichannel pod is a self-contained working unit installed in the right, left,
or both bridges of the Biomek FX (Figure 23-1). The pod is a full-plate
replication tool incorporating a gripper and interchangeabl e heads to
accommodate a variety of functions (refer to Section 23.3, Interchangeable
Heads).

The Multichannel pod containsits own electrical cabling, communication, and
pneumatic connections with the base unit, and it interacts with AL Ps located over
the entire deck area of the Biomek FX when only one bridge is installed.
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’ Multichannel Pod
( — (Gripper retracted)

\

of —{Fead

(&=

Figure 23-1 Multichannel pod installed on Biomek FX
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23.1.1 Main Components
The main components of the Multichannel Pod are (Figure 23-2):

» Pod—Houses operating mechanism, pneumatic air line, communication
and electrical power connections to the base unit, and moves head in the
Z and D axes for liquid-handling functions

*  Grippers—Grip labware along the long side of the labware

 Head—Holds mandrels/tips for performing full-plate replication (refer
to Section 23.3nterchangeable Heads).

PN i i v

——_1

J

=

Pod

e

Mandrels
LIRS g 1%

Grippers

Figure 23-2 Multichannel Pod — main components
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23.1.2 Pod Movements
The Multichannel Pod performs movementsin the Z and D axes (Table 23-1).

Table 23-1 Multichannel Pod Axes Movement

Axis M ovement

Z Entire pod moves up-and-down.

D Up-and-down aspirate/dispense, disposable tip shucking,
and close/open gripper.

23.2 Control Modes

Commands entered viathe Biomek FX software on the host computer control the
operations of the Multichannel pod. Manual control associated with the operation
of the Multichannel Pod is accessed through the Biomek FX software.

Note: Refer to Chapter 15, Manually Controlling the Pod and Grippers, of this
manual for information on manually controlling the Multichannel Pod.

23.3 Interchangeable Heads

An interchangeable head is attached to the bottom of the pod to perform a
specific liquid-handling procedure. A head holds one of the following:

¢ Mandrels for 200 uL aspirating and dispensing
e Mandrels for 20 pL aspirating and dispensing
These heads are described in Table 23-2.

Table 23-2 Multichannel Pod Heads
Head Description

o7

200 pL Aspirates and dispenses up to 22
microliters of air and fluid

20 pL Aspirates and dispenses up to 55
microliters of air and fluid

Beckman Coulter, Inc.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Multichannel Pod 23-5

23.4 Changing Heads

Each Multichannel pod head can be removed and replaced to accommodate the
needs of a particular method.

23.4.1 Removing 200 L and 20 pL Heads

The same method is used to remove the 200 pL and 20 pL heads.

23.4.1.1 Removing the Bottom Cover
To remove the bottom cover to expose the head:

1. Using manual controls, move the D axis to its minimum value and deploy
the grippers.

2. Turn off power.

3. Using a Phillipscrewdriver, remove the three screws from the plastic
bottom cover (Figure 23-3).

4. Carefully open and remove the bottom cover.

Note: Do not remove top cover.

Figure 23-3 Cover removed from the head
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23.4.1.2 Removing the Head
To remove the head from the pod:

1. Make surethe head is completely in the down position (D axis) before
proceeding with removing the head. This helps to ensure that the seals are
protected during removal.

2. Using the 9/64 Allen wrench provided, remove the four plunger screwsfrom
the plunger plate (Figure 23-4) in the sequence designated in
Figure 23-5.

CAUTION: Before removing the fourth shoulder screw, take hold of
the head firmly to make sure it does not fall once all screws are
removed.

3. With the same 9/64 Allen wrench, remove the four shoulder screws from the
mandrel plate (Figure 23-4) in the sequence designated in Figure 23-5.

Plunger g g
Screws ﬂ g
i

Shoulder Q

Screws Q Q

Figure 23-4 Plunger screws and shoulder screws removed from Multichannel head
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Figure 23-5 Sequence for removing four plunger screws and four shoulder screws

4.

5.

Slide the head down and out of the pod. Due to the weight of the head
(approximately five pounds), be sure to have afirm hold on the head before
diding the head out.

Cover and store the head flat side down in a clean, cool, dry place.

23.4.2 Installing All Multichannel Heads
All Multichannel Pod heads are installed in the same manner. To install ahead:

1
2.

Move the D axis to its minimum value and deploy the grippers.

Check to make sure power isturned off and the plastic bottom cover is
removed (Figure 23-3).

Note: Do not remove top cover.

With the chamfers (Figure 23-6) pointed to the back of the instrument, slide
the head up into the pod.
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/
e (5)

Figure 23-6 Chamfers|ocation on a Multichannel pod

4. Slidethefirst shoulder screw (Shoulder 1) into the head (Figure 23-7).
Make sure the shoulder screw isin far enough to engage the threads.

7 >,
Shoulder 4—|
T
C
- j’
\ A

Shoulder 3 ' ' ‘) Shoulder 1 |

Figure 23-7 Sequence for installing four plunger screws and four shoulder screws

5. Using a9/64 Allen wrench, tighten the first shoulder screw until it is snug,
then back it off (untighten it) 1/2 turn.

Note: This 1/2 turn alows the other three shoulder screws to be installed
without skewing the head.
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6. Using the sequence designated in Figure 23-7, follow the procedurein step 4
toinstall the remaining three shoulder screws.

7. After dl four shoulder screws are installed, go back and tighten them
securely in the same order.

8. Using a9/64 Allen wrench, follow the installation sequence designated in
Figure 23-7 to install the four plunger screws. Turn each plunger screw until
barely snug.

9. After al four plunger screws are installed, go back and tighten all of them
securely in the same order.

10. Replace the bottom pod cover and tighten the three screws.

11. Turn on the power.

Note: Seek pod limits and frame the instrument each time anew head is
installed. (Refer to Chapter 14, Modifying Pod, Gripper, and Tip Settingsfor
information on seeking pod limits, Chapter 12, Preparing and Managing the
Deck for information on software framing, and Appendix B:, Framing
Instructions for information on framing.)

23.5 Preventive Maintenance

The Multichannel Pod requires little preventive maintenance; however, to ensure
optimum operation, perform the following maintenance procedures as necessary.

WARNING: To prevent injury, use proper decontamination
procedures.
e Make sure all spills are wiped up immediately.
e Return heads to their original packaging when they are not in use.

¢ Check connections periodically to make sure that all are secure (refer to
Section 23.6]roubleshooting).

e Check and tighten head mount screws and gripper mount screws.
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23.6 Troubleshooting

AN\

Perform the following troubl eshooting techniques when necessary.

WARNING: Do not connect or disconnect any cable while power is
applied to the Biomek FX.

Note: Inthe case of any other pod-related problems, contact a Beckman Coulter
Service Engineer.

Table 23-3 Multichannel Pod Troubleshooting

If

Then

Power islost to the pod

Contact a Beckman Coulter Service
Engineer.

Grippers are not deploying

Check input air pressure.

Contact a Beckman Coulter Service
Engineer.

Power islost tothe Y axis

Contact a Beckman Coulter Service
Engineer.

The head does not work properly

Contact a Beckman Coulter Service
Engineer.

Aspirations or dispenses are not
accurate

Contact a Beckman Coulter Service
Engineer.

A mandrel on the head is damaged

Contact a Beckman Coulter Service
Engineer—the head may need to

returned to the factory for repair of

replacement.

De
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23.7 Grippers

The Multichannel pod incorporates a gripper tool (grippers) (Figure 23-8) that
grasps and moves labware from one location on the Biomek FX deck to another.

Grippers can:
* Move labware no taller than 2.35 inches in height.

* Move stacks of standard height labware no more then four plates high
(Maximum 2.35 inches).

* Place lids on and remove lids from labware.

* Remove lids from tip boxes. (Grippers do not place lids on tip boxes.)

Note: Grippers stack and unstack groups of labware from the bottom. If
a stack containing four pieces of labware is being unstacked, the
grippers grasp the top three and move them to a new position. Then, the
grippers grasp the top two of that stack and move them; finally, the
grippers grasp the top piece of labware in that stack and move it to a
new location.

‘ Gripper Shaft

Gripper Shaft

)

N\ /

| Gripper Fingers |

Figure 23-8 Grippers

The grippers contain two fingers:
e A double gripper located to the front of the instrument

» Asingle gripper located to the back of the instrument.
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A\

23.7.1 Framing Grippers

WARNING: Grippers may bend if not taught properly with
AccuFrame. If grippers bend, do not remove gripper assembly from
the pod. Contact a Beckman Coulter Service Engineer for
assistance.

Grippers are framed during installation by a Beckman Coulter Service Engineer.
Should grippers need to be framed, refer to Appendix B:, Framing Instructions.

23.7.2 Troubleshooting

Table 23-4 Gripper Troubleshooting
If Then

Gripper shaft is bent. Contact a Beckman Coulter Service
Engineer for repair.

Gripper Pads ook worn. Remove gripper fingers and replace
pads using Beckman Coulter Part
Number 609088 (Gripper Pad Kit).
Follow the instructions contained in
the kit, omitting step one.

23.7.2.1 Removing Gripper Fingers
To replace the gripper pads, remove the gripper fingers from the gripper shaft.
CAUTION: Be careful not to bend the gripper shaft when removing

the gripper fingers. If the shaft becomes bent, contact a Beckman
Coulter Service Engineer for assistance.

To remove gripper fingers:

1. Extend the grippers using manual control in the software (refer to Chapter
14, Modifying Pod, Gripper, and Tip Settings).

2. Unscrew the fingers from the gripper shaft (Figure 23-9).
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Remove these two
screws to remove |
gripper fingers.

Figure 23-9 Screws to remove when replacing gripper pads

3. Replacethe gripper pads using the directions provided in the gripper kit.
4. Replace the fingers on the shaft.
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24 Passive ALPs

24.1 Overview

24.1.1 ALPs

Automated Labware Positioners (ALPs) are removable and interchangeable
platform structures that are installed on the Biomek FX deck. These structures
are used to secure, position, or actively manipulate |abware.

ALPsareeither:

e Passive ALPs—hold labware in place on the deck during liquid
handling procedures

OR

e ActivALPs—contain internal mechanisms that hook to power and/or air
sources for mechanical operation, such as, tip loading, tip washing,
mixing/stirring, and shaking (refer to Chapter 26tive ALPS).

24.1.2 Passive ALPs

Passive ALPs available for use with the Biomek FX include Standard Passive
ALPs, the 4 x 4 High-Density Passive ALP, and Disposal ALPs.

Standard Passive ALPs:
e 1 x 1—holds one piece of labware
¢ 1 x 3—holds three pieces of labware in one column
¢ 1 x 5—holds five pieces of labware in one column

4 x 4 High-Density Passive ALP (holds sixteen pieces of labware in four rows
by four columns)

Disposal ALPs:
¢ Self-Contained Disposal ALP (with a waste bag)
e Slide Disposal ALP (with a slide for off-deck disposal)
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24.2 Standard Passive ALPs

Standard Passive AL Ps are open structures that hold labware on the Biomek FX
deck during liquid-handling procedures. Passive ALPs can be mounted on any
deck position, and ensure that labware is accessible by the Biomek FX pod at a
predetermined height.

Standard Passive AL Ps are also used as abase for many Active ALPs, such asthe
Stirring ALP. Active ALPs are secured to the standard Passive ALP stand,
mounted on the appropriate deck position, and configured in the Deck Editor.

24.2.1 1x 1 Passive ALP

A 1x 1 Passive ALP occupies one position on the Biomek FX deck and holds
one piece of labware (Figure 24-1).

Note: Labware positioned on al x 1 Passive ALP is gripper accessible and
stackable.

Figure24-1 A 1x 1 passive ALP
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24.2.2 1 x 3 Passive ALP

A 1 x 3 Passive ALP occupies three positions on the Biomek FX deck and holds
up to three pieces of labware in one column (Figure 24-2).

Note: Labware positioned on the 1 x 3 Passive ALP is gripper accessible and
stackable.

1x 3ALP
Labware positions

sl

Figure24-2 A 1x 3 passive ALP

Biomek® FX User’s Manual

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



24-4  Passive ALPs

24.2.3 1 x 5 Passive ALP

A 1x 5 Passive ALP occupies five positions on the Biomek FX deck and holds
up to five pieces of labware in one column (Figure 24-3).

Note: Labware positioned on the 1 x 5 Passive ALP is not gripper accessible.

1 X5ALP
Labware positions.

Figure24-3 A 1x 5 passive ALP

24.2.4 Mounting Passive ALPs to the Deck
To mount Passive ALPs to the Biomek FX deck:

1. Position the ALP so the locating pins on the bottom of the ALP dlip into the
locating holes on the deck.

Note: Usethe deck laser etchings as a guide when positioning passive ALPs
on the deck.

2. Fastenthe ALP to the deck using the thumb screws on the base of the
Passive ALP.
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24.2.5 Removing Passive ALPs from the Deck

To remove Passive ALPs from the Biomek FX deck:

1. Remove labware from the ALP manually or through a Biomek FX method.

2. Loosen the thumb screws on the base of the Passive ALP.

3. Liftthe ALP straight up from the deck until the locating pins are clear of the
locating holes.

24.2.6 Preventive Maintenance

WARNING: The Passive ALPs may be contaminated from method
solutions. Follow the appropriate decontamination procedures
outlined by the laboratory safety officer.

To clean, wipe all surfaces on the Passive AL Ps with a soft cloth.

24.2.7 Storage

Passive AL Ps should be stored in their original packaging in a dust-free, dry,
environmentally controlled area.
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24.3 4 x 4 High-Density Passive ALP

The 4 x 4 High-Density Passive ALP can hold up to sixteen pieces of labware,
allowing more labware on the deck at one time while using as few deck positions
as possible.

The High-Density ALP is useful when amethod requires accessto large amounts
of labware, but still requires accessto other ALPs, such asthe Tip Loader ALP or
the Thermal Exchange Unit (TEU) ALP.

Note: Labware positioned on the 4 x 4 High-Density ALP is gripper accessible
and stackable (Figure 24-4).

Figure 24-4 A 4x 4 passive ALP

24.3.1 Mounting High-Density ALPs to the Deck

Place the 4 x 4 High-Density Passive ALP over the three central rows of deck
positions.

To mount to the Biomek FX deck:

1. Position the ALP so the locating pins on the bottom of the ALP stand dlip
into locating holes on the deck.

Note: Usethe deck laser etchings as a guide when positioning High-Density
ALPson the deck.

2. Fasten the ALP to the deck using the four thumb screws on the base of the
ALP.
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24.3.2 Removing High-Density ALPs from the
Deck

To remove the 4 x 4 High-Density ALPs from the Biomek FX deck:
1. Remove labware from the ALP.
2. Loosen the four thumb screws on the base of the ALP.

3. Liftthe ALP straight up and off the deck so that the locating pins on the
bottom of the ALP clear the locating holes on the deck.

24.3.3 Preventive Maintenance

WARNING: The High-Density ALP may be contaminated from
method solutions. Follow the appropriate decontamination
procedures outlined by the laboratory safety officer.

To clean, wipe al surfaces on the High-Density ALP with a soft cloth.

24.3.4 Storage

High-Density ALPs should be stored in their original packaging in a dust-free,
dry, environmentally controlled area.
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24.4 Disposal ALP

The Disposal ALP provides ameans to dispose of tips or tip boxes used during a
method. This ALP is designed to dispose of used tipsin one of two ways:

¢ Self-Contained Disposal ALP—The disposed tips are placed into a
waste receptacle positioned inside the Disposal ALP stand. (used for tip
disposal only)

OR

¢ Slide Disposal ALP—A slide is inserted into the ALP that extends from
the edge of the Biomek FX deck. Items placed inside the ALP slide
down into a receptacle placed below.

Note: The Disposal ALP is shipped so that either of the two options above can
be assembled and used.

24.4.1 Self-Contained Disposal ALP

WARNING: When using the Self-Contained Disposal ALP, do not
overfill the disposal bag. Tips can spill over onto the deck, possibly
contaminating the deck with hazardous materials. The Self-
Contained Disposal ALP bag will typically hold 8 heads of P200 tips
or 16 heads of P20 tips.

When the Disposal ALP is used as a self-contained waste container, the extension
is attached, and a waste bag is mounted inside the Disposal ALP (Figure 24-5).
The ALP can be used in a standard deck position on the back row of the deck,
and is particularly effective when lab space is at a premium.

Note: The self-contained Disposal ALP is only used for collecting shucked tips.

Bagging Extension (used for
Self-Contained Disposal ALP)

Disposal ALP Base |—»

Figure 24-5 Disposal ALP — Self-Contained
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24.4.1.1 Mounting a Self-Contained Disposal ALP
To mount a Self-Contained Disposal ALP:

1

Snap the Bagging Extension onto the Disposal ALP Base by lining up the
springs on the Bagging Extension with the cutouts on the Disposal ALP
Base (Figure 24-6).

Apply downward force to the top of the Bagging Extension. The springs slip
through to the inside of the Disposal ALP Base and lock into the cutouts
(Figure 24-6).

Bagging Extension

Grounding Tab and screw
The screw isinserted through
thetab and into the base at this
location.

Adding Bagging Extension to

Disposal ALP Base
Apply downward force to snap
the springs into the cutouts, and
to align the grounding tab so that
the grounding screw can be
inserted.

Cutout for springs
The springs should snap
through to the inside surface
of the base.

3.

Figure 24-6 Disposal ALP - Self Contained, exploded

Insert a screw through the hole in the Grounding Tab on the Bagging
Extension and into the threaded hole in the Disposal ALP Base
(Figure 24-7).

Note: This screw is necessary for proper ESD grounding of the ALP.

Choose adeck position on the back row of the deck, then dlip the locating
pins on the bottom of the Disposal ALP into the locating holes of the desired
deck position.

Fasten the Disposal ALP to the deck using the thumb screws on the base of
the Disposal ALP (Figure 24-7).
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Grounding tab and screw
The screw isinserted through
thetab and into the base at this
location.

Figure 24-7 Disposal ALP- Self-Contained showing Grounding Tab and screw

6. Foldthetop of awaste bag over the frame so that the bottom of the bag
reaches the bottom of the ALP stand.

7. Smooth out the bag to alow items to drop directly to the bottom of the bag.

Note: For hazardous applications, appropriately marked autoclavable
biohazard bags are recommended.

8. Toholdthebagin place, stretch the rubber band over the top of the extension
and receptacle bag until it fits into the notches on the corners of the
extension.
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24.4.1.2 Removing a Self-Contained Disposal ALP

WARNING: The waste bag may be contaminated. Follow the
appropriate decontamination and disposal procedures outlined by
the laboratory safety officer.

WARNING: Use an appropriately contained environment when using
hazardous materials.

WARNING: Observe cautionary procedures as defined by your
safety officer when using toxic, pathologic, or radioactive materials.

WARNING: Do not spill liquids on or around the instrument. Wipe up
any spills immediately according to the procedures outlined by the
laboratory safety officer.

CAUTION: SPILL HAZARD.

> BB B

To remove the Self-Contained Disposal ALP:

1. Remove the rubber band and waste receptacle from the ALP.

2. Dispose of the bag and contents as specified by the safety officer.

3. Loosen the Disposal ALP thumb screws on the base of the Disposal ALP.

4, Lift the Disposal ALP from the deck so that the locating pins on the bottom
of the ALP stand clear the locating holes on the deck.

24.4.1.3 Removing the Bagging Extension

To remove the bagging extension from the Disposal ALP:

1. Remove the grounding screw.

1. Grasptheextension firmly with one hand and the stand firmly with the other.

2. Pull forcefully to separate the extension from the stand.

3. Storethe extension in aclean, dry, dust-free area.

4

Insert the screw back into the threaded hole on the Disposal ALP stand.
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24.4.2 Slide Disposal ALP

The Slide Disposal ALP (Figure 24-8) is positioned on the deck in one of the two
center positionsin the outside columns, and extends off the edge of the deck. The
slideis directed through the gap between the deck and light curtain (or Plexiglas
shield). A trash receptacleis placed on the floor at the end of the slide to catch the
waste. The Slide Disposal ALP allows for the discarding of as many used items

as the trash receptacle will hold.

The grippers can drop most types of used labware and tips directly into this Slide
Disposal ALP.

Note: For biohazardous applications, it is recommended that an appropriately
marked biohazard disposal container is placed on the floor at the end of the
Disposal ALP dlide.

Note: Separate Slide Disposal AL Ps should be used for disposing of tips and
labware. Tipsused in liquids may stick to the slide, which could cause [abware to
jamin the chute.

Disposal
ALP Base

Disposal Chute
Mounting Screws

Disposal
Chute

Figure 24-8 Disposal ALP — Slide Option

24.4.2.1 Mounting a Slide Disposal ALP
To mount a Slide Disposal ALP:

1. Position the Disposal Chute by lining up the holes with the threaded holes in
the Disposal ALP Base (Figure 24-8).

2. Attach the Disposal Chute to the Disposal ALP Base using the four screws
supplied (Figure 24-8).
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3. Placethe Disposal ALP in one of the center positions in an outside column
of the deck. This allows the slide to extend downward beyond the left or
right side of the deck.

4. Slip thelocating pins on the bottom of the Disposal ALP into the locating
holes on the deck.

5. Fasten the Disposal ALP to the deck using the thumb screws on the base of
the Disposal ALP (Figure 24-9).

1 —
] © tﬁ@
I | Thumt?v
o :

Figure 24-9 Disposal ALP - Thumb screws

6. Attach the Disposal Slide to the ALP by lowering the Upper Tabs into the
Groovesin the Disposal ALP Base (Figure 24-10). The Disposal Slide rests
its Lower Tabs on the front of the Disposal ALP Base.

| Disposal ALP Slide |
Upper Tabs
Lower Tabs
Grooves for Tabs
Upper tabs slide
into the grooves.
Q
Q)
Lower Tabs 2
rest here
©®
I Disposal
ALP Base
Disposal
Chute I

Figure 24-10 Disposal ALP - Slide attachment
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Insert the Ground Screw through the tab on the back of the Disposal Slide
and into the threaded hole in the Disposal ALP Base (Figure 24-11).

Note: This screw is necessary for proper ESD grounding of the ALP.

Tab on the Disposal
ALP Slide

A

Disposal
Chute

Ground
Screw

Disposal
ALP Base

Figure 24-11 Disposal ALP - Ground Screw placement

Place a trash receptacle at the end of the Disposal Chute to catch disposed
items.

L ook down through the Disposal Chute, or drop atest item into the ALP, to
make sure the trash lands in the receptacle. Adjust the placement of the trash
receptacle as required.

24.4.2.2 Removing a Slide Disposal ALP

WARNING: Do not spill liquids on or around the instrument. Wipe up
any spills immediately according to the procedures outlined by the
laboratory safety officer.

To remove the Slide Disposal ALP:

1

o U M W N

Remove the trash receptacle and dispose of the contents as specified by the
laboratory safety officer.

Remove the grounding screw from the grounding tab on the dlide.

Lift the slide from the base.

Insert the grounding screw back into the threaded hole on the disposal base.
Loosen the Disposal ALP thumb screws on the base of the Disposal ALP.

Lift the Disposal ALP from the deck so that the locating pins on the bottom
of the ALP stand clear the locating holes on the deck.

Beckman Coulter, Inc.
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7. To detach the chute, remove the four screws attaching the chute to the
disposal base.

8. Insert the four screws back into the threaded holes in the disposal base.
24.4.3 Preventive Maintenance

WARNING: The Disposal ALP may be contaminated. Follow the
appropriate decontamination procedures outlined by the laboratory
safety officer.

To clean, wipe all surfaces on the Disposal ALP with a soft cloth.

24.4.4 Framing a Disposal ALP
No framing is necessary for the Disposal ALP.

24.45 Storage

The Disposal ALP should be stored inits original packaging and in a dust-free,
dry, environmentally controlled area.
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24.5 Installing Protective Shield Blanking Plate

WARNING: To reduce risk of personal injury, operate only with all
protective shields in place.

When the Biomek FX isinstalled so that it extends beyond the edge of the work
table, a bottom shield isinstalled by the Beckman Coulter Service Engineer for
operator protection on the side that overhangs the table. This protective shield
contains a solid blanking plate (Figure 24-13).

To accommodate the chute on a Disposal ALP, the solid blanking plate must be
removed and replaced with a blanking plate with a cutout. To accommodate the
chutes of two Disposal ALP, the solid blanking must be removed, leaving an
opening for two Disposal ALP chutes.

There are four deck positions available for a Disposal ALP (Figure 24-12):

¢ LR
. LF
« RR
. RF

Disposal ALP
Right Positions

Disposal ALP
Left Positions

Figure 24-12 Disposal ALP deck positions

24.5.1 Disposal ALPin LR

When the Disposal ALP will be installed in the left rear (LR) position on the
Biomek FX deck (Figure 24-12), orient and install the blanking plate with the
cutout as follows:

1. Remove the four fasteners holding the solid blanking plate.

2. Remove the solid blanking plate.

Beckman Coulter, Inc.
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Rotate the blanking plate with the cutout 180° from the one shown in
(Figure 24-13), and attach it to the bottom shield. This creates an opening
next to LR for the Disposal ALP chute.

Note: Do not attach both blanking plates. Store the unused blanking plate in
an environmentally controlled area.

Solid Blanking Plate | & T

Blanking Plate with

Cutout
Rotate this blanking plate
180° front to back as
required to accommodate
position of Disposal ALP.

|Bottom Shield

Figure 24-13 Left side bottom shield with solid and cutout blanking plates

24.5.2 Disposal ALPin LF

When the Disposal ALP will be installed in the left front (LF) position on the
Biomek FX deck (Figure 24-12), install the blanking plate with the cutout as
follows:

1.

2
3.
4

Remove the four fasteners holding the solid blanking plate.
Remove the solid blanking plate.
Orient the blanking plate cutout as shown in (Figure 24-13).

Attach the blanking plate to the bottom shield. This creates an opening next
to LF for the Disposal ALP chute.

Note: Do not attach both blanking plates. Store the unused blanking plate in
an environmentally controlled area.
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24.5.3 Disposal ALPs in LR and LF
When Disposal ALPs areinstalled in both LR and LF:
1. Remove the four fasteners holding the solid blanking plate.

2. Remove the solid blanking plate. This creates an opening large enough for
two Disposal ALP chutes.

24.5.4 Disposal ALPin RR

When the Disposal ALP will be installed in the right rear (RR) position on the
Biomek FX deck (Figure 24-12), orient and install the blanking plate with the
cutout asfollows:

1. Remove the four fasteners holding the solid blanking plate.
2. Remove the solid blanking plate.

3. Rotate the blanking plate with the cutout 180° from the one shown in
(Figure 24-13), and attach it to the bottom shield. This creates an opening
next to RR for the Disposal ALP chute.

4. Attach the blanking plate with the cutout to the bottom shield. This creates
an opening next to RR for the Disposal ALP chute.

Note: Do not attach both blanking plates. Store the unused blanking plate in
an environmentally controlled area.

‘F:;'
2]
—
QD
>
o
o
=
=
(7]

Bottom
Shield

Solid Blanking Plate \

Blanking Plate with

Cutout \ _

Figure 24-14 Right side bottom shield with solid and cutout blanking plates

Beckman Coulter, Inc.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Passive ALPs 24-19

24.5.5 Disposal ALP in RF

When the Disposal ALP will be installed in the right front (RF) position on the
Biomek FX deck (Figure 24-12), orient and install the blanking plate with the
cutout as follows:

1

2
3.
4

Remove the four fasteners holding the solid blanking plate.
Remove the solid blanking plate.
Orient the blanking plate cutout as shown in (Figure 24-14).

Attach the blanking plate with the cutout to the bottom shield. This creates
an opening next to RF for the Disposal ALP chute.

Note: Do not attach both blanking plates. Store the unused blanking platein
an environmentally controlled area.

24.5.6 Disposal ALPs in RR and RF
When Disposal ALPs are installed in both RR and RF:;

1
2.

Remove the four fasteners holding the solid blanking plate.

Remove the solid blanking plate. This creates an opening large enough for
two Disposal ALP chutes.
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25 Active ALPs

25.1 Overview

25.1.1 ALPs

Automated Labware Positioners (ALPs) are removable and interchangeable
platform structures that are installed on the Biomek FX deck. These structures
are used to secure, position, or actively manipulate |abware.

ALPsareeither:

Passive ALPs—hold labware in place on the deck during liquid
handling procedures 2Rassive ALPs.

OR

Active ALPs—contain internal mechanisms that hook to power and/or
air sources for mechanical operation, such as tip loading, tip washing,
mixing/stirring, and shaking.

25.1.2 Active ALPs

The following Active ALPs available for use with the Biomek FX are described
in this chapter:

Stirring ALP—stirs liquids in a reservoir
Tip Loader ALP—Iloads disposable tips onto a 96-well head

Microplate Shaking ALP—mixes solutions in microplates using a linear
shaking motion

Solid Phase Extraction (SPE) Vacuum Manifold ALP—filters fluid
from samples by pulling the fluid through a filter microplate

Heating & Cooling ALP—heats or cools standard labware
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e 96-Channel Tip Wash ALP—circulates wash solution for cleaning
disposable tips

e Bar Code Reader ALP—scans bar code labels applied to labware

Note: When placing ALPs, use the laser etchings as guides to easily
place the ALPs in the locating holes.

WARNING! Turn off power to the Biomek FX main unit before
attaching or removing any active ALP from the instrument deck.

WARNING: Do not connect or disconnect any cable while power is
applied to the Biomek FX.

WARNING: Disconnect main power before connecting or
disconnecting I/O cables.

> BB

25.1.3 Setting Addresses

Addresses are manually set on Active ALPs to allow the Biomek FX to identify
the device being used. Addresses also allow multiple ALPs of the same type,
such as multiple Tip Loader ALPs, to be identified as individual devices on the
Biomek FX. Each device has its own unique address, which allows the Biomek
FX to identify and use a specific device. Instructions for setting addresses for
each ALP are included in the discussion for the applicable ALP.
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25.2 Stirring ALP

The Stirring ALP stirsliquids in areservoir at an adjustable speed

(Figure 25-1). To create the stirring and mixing motion, a caplet-shaped Teflon-
coated stir bar is placed in the reservoir. The stir bar follows the movements of a
motor-powered magnet located in the base of the ALP.

Note: Itispossibleto pipette from areservoir on the Stirring ALP. The pipetting
operation can occur while the stir bar continues stirring or when the stirring
motion has stopped. The Stirring ALP, including the pipetting option, is
configured with the Device Action step (refer to Section 9.6.1.2, Configuring the
Device Action Sep for the Sirring ALP).

Note: When setting the height for pipetting operations, the presence of the stir
bar must be taken into consideration. Pipetting operations that do not account for
the height of the stir bar could damage to the tips.

mml2 A
1 L
i i

CAN PORT
(Aaeam)
0000,

o ©

CAN PORT 2

< <«
@O0

—
|

DR1
DR 2

(]

e

L] [

Figure 25-1 Stirring ALP (front view)
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25.2.1 Operating the Stirring ALP
CAUTION: SPILL HAZARD.

CAUTION: Adjust the stirring speed using the software. Set the
stirring speed only as high as absolutely necessary to avoid
splashing.

WARNING: Setting the stirring speed too high, or setting the speed
too high with an inadequate amount of liquid in the reservoir, or
ramping the stirring speed up too fast in a high viscosity liquid may
force the stir bar off center. The stir bar would then have to be reset
to the center position.

WARNING: Use an appropriately contained environment when using
hazardous materials.

WARNING: Observe cautionary procedures as defined by your
safety officer when using toxic, pathologic, or radioactive materials.

WARNING: Do not spill liquids on or around the instrument. Wipe up
any spills immediately according to the procedures outlined by the
laboratory safety officer.

The Stirring ALP is controlled and operated through the Biomek FX software,
including the speed, stirring time, and ramp time. The stirring motion occurs as
the stir bar (Figure 25-2) ramps up from aresting (still) state to the speed
configured in the software, then ramps back down to aresting state when stirring
is completed. The Stirring ALP can be set to stop stirring during pipetting and
resume stirring when pipetting is complete.

Figure 25-2 Stirring ALP - Stir bar

Beckman Coulter, Inc.
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25.2.2 Mounting and Setting the Stirring ALP

Mount the Stirring AL P on a standard deck position anywhere on the Biomek FX
deck.

WARNING: Disconnect main power before connecting or
disconnecting CAN cables.
To mount the Stirring ALP:
1. Turn off power to main unit before mounting any ALP.

2. Position the Stirring ALP so the locating pins on the bottom of the ALP dlip
into locating holes on the deck.

Fasten the Stirring ALP to the deck using the thumb screws on the ALP.

4. Plug the female end of the CAN communication cable into the male CAN
Port on the Stirring ALP.

5. Plug the other end of the CAN cable into one of the following connectors:

Note: Make sure the cable routing does not interfere with the operation of
the Biomek FX.

e Any female connector labeled “CAN Port” on the main Biomek FX
unit

* Any available female connector labeled “CAN Port” on another
Active ALP, creating a ‘chain’ of connected cables

Note: A ‘chain’ allows multiple devices to be linked together. The
maximum number of devices that can be chained together is three.
The chain must plug into the main Biomek FX unit at some point.

6. Verify the address switch ADR1 is set to ‘2.’

7. Change ADR2 to a unique address between zero (0) and F, if multiple
Stirring ALPs are on the deck.

Note: ADR2 is set to a default address of zero (0). If only one Stirring ALP
is on the deck, ADR2 should be left at the defualt setting.

8. Place a reservoir on the ALP.
9. Carefully load the liquid into the reservoir.

10. Carefully place the stir bar in the center of the reservoir.

Note: When placed into the center of the reservoir correctly, the stir bar self-
aligns.

11. Set the stirring speed and ramp time in the software. The stir bar ramps up
from a resting (still) state to the set speed, and ramps back down when
stirring is completed.

Biomek® FX User’s Manual

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



25-6  Active ALPs

25.2.3 Removing the Stirring ALP

CAUTION: If an attempt is made to remove an ALP while a method is

A in progress, the light curtain is violated and the method halts;
however, the Stirring ALP continues to stir during a light curtain
violation.

WARNING: The reservoir and stir bar may be contaminated following
use. Follow the appropriate decontamination procedures outlined by
the laboratory safety officer.

To remove the ALP:
1. Turn off power to main unit before removing the Stirring ALP.

2. Carefully remove the reservoir from the Stirring ALP, being careful not to
spill any residual liquid.

3. Unplug the CAN communication cable from the CAN Port on the Stirring
ALP,

4. Loosen the mounting screws.

Lift the unit in an upward motion to clear the locating pins from the deck.

25.2.4 Storage

CAUTION: Clean the reservoir before storing or filling with another
substance.

Return the Stirring ALP to the original packing materials and store in a dry, dust-
free, environmentally controlled area.

Note: It isdesireableto allow the Stirring ALP to air-dry before returning it to
the original packing mterials.

25.2.5 Preventive Maintenance

Follow the appropriate decontamination and cleaning procedures outlined by the
laboratory safety officer.
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25.2.6 Troubleshooting

Do not attempt to repair the unit without first contacting a Beckman Coulter
Service Engineer.

Table 25-1 Troubleshooting the Stirring ALP
IF THEN

The Stirring AL P does not stir Turn off power to main unit.

Check the electrical connection at
the Biomek FX instrument and the
Stirring ALP. If the ALPis
connected in a chain, check all
connections in the chain. Retry
functionality.

Check rotary address dial.

Contact a Beckman Coulter Service
Engineer.

The Stirring ALPis not powering up | Contact a Beckman Coulter Service
Engineer

The Stirring ALP isnot functioning | Contact a Beckman Service
correctly Engineer — Do not remove the
cover(s) for any reason.
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25.3 Tip Loader ALP

The Tip Loader ALP (Figure 25-3) loads disposable tips onto a 96-well head
mounted on a 96-channel pod. The Biomek FX system supports up to four tip
loaders on the deck at one time; however, only one Tip Loader ALP can function
at atime. The Tip Loader is controlled through a Controller Area Network
(CAN).

Note: The Tip Loader ALP supports only Beckman Coulter tip boxes.

Note: The Tip Loader ALPis only intended to load and unload tips; therefore,
no labware other than tip boxes should be placed on the Tip Loader ALP.

Note: No pipetting operations are allowed on the Tip Loader ALP.

Figure 25-3 Tip Loader ALP

Beckman Coulter, Inc.
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25.3.1 Positioning the Tip Loader ALP on the
Deck

The size of the Tip Loader limits where it can be positioned on the deck. Since
the Tip Loader ALP covers more than one standard deck position, placement is
restricted to the outside columns and back row of the Biomek FX deck (Figure
25-4). These positions are used in order to leave as many other deck positions
available as possible.

Note: Usethe laser etchings as guides when placing the Tip Loader ALP.
Because of the size of the ALP, the laser etchings are larger for the Tip Loader
ALP then for all other ALPs.

| Tip Loader Positions

Tip Loader Positions |

Back of the Biomek FX Deck

L__I_IL___II.__

r— — aar — — aar — —

Front of the Biomek FX Deck

Figure 25-4 Tip Loader ALP — deck positions
25.3.2 Tip Loader Air Requirements

CAUTION: Clean, dry air must be provided for proper operation of
the Tip Loader ALP

The Biomek FX requires clean air input of 40 psi. The air is regulated to the air
output ports on both towers and increased to meet the 110-115 psi requirement
for tip loading. The Tip Loader ALP must be attached to one of the 110-115 psi
ports on the inner sides of the Biomek FX towers to seat tips properly.
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25.3.3 Mounting the Tip Loader ALP

WARNING: Use an appropriately contained environment when using
hazardous materials.

WARNING: Observe cautionary procedures as defined by your
safety officer when using toxic, pathologic, or radioactive materials.

WARNING: Do not spill liquids on or around the instrument. Wipe up
any spills immediately according to the procedures outlined by the
laboratory safety officer.

WARNING: Disconnect main power before connecting or
disconnecting CAN cables.

To mount the Tip Loader ALP:

1. Turn off power to main unit before installing any active ALP.

2. Position the Tip Loader ALP so the locating pins on the bottom of the ALP
dipinto locating holes on the deck, and the air input/output aligns
horizontally with the ALP edge.

3. Attach the CAN communications cable (Figure 25-5) to the CAN
communications Port.
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Sensor
Verifiesthe presence
of atip box

| CAN communications Port

|| Address switch |

Pl At |

Figure 25-5 Tip Loader ALP Connections

4, Attach the opposite end of the CAN communications cable to an available
CAN Port on the instrument tower or Device Controller.

Note: Make sure the cable routing does not interfere with the operation of
the Biomek FX.

5. Verify that the address switch on the outside back of the Tip Loader is preset
to zero (0) (Figure 25-5).

Note: The default setting for the address switch is zero (0). If only one Tip
Loader ALP ison the deck, the address switch should be left at the default
setting. If multiple Tip Loader ALPs are on the deck, set (or reset) the
address switch to a unique address between one (1) and F.

6. Attachthe Tip Loader ALP air tubing to a 110-115 psi air port on theinside
left or right tower (Figure 25-6).

Note: Make sure the tube routing does not interfere with the operation of the
Biomek FX.
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Figure 25-6 Tip Loader ALP — Pneumatic Connections on the Biomek FX Towers

7. Turn on the corresponding air valve.
25.3.4 Loading Tips

WARNING: Stay clear of the pinch point when locking rods are
moving up into the head/pod.

AN\

The force used to apply tips to the head comes from the Tip Loader, not the pod
or head.

Note: Loading tips by hand or manual control is not recommended due to
inadequate and unequal pressure application.

Tips load onto the pod from a software-issued command, and the Biomek FX
performs the following:

e Place atip box on the Tip Loader ALP.
* The locking rods raise and rotate to lock into the pod.

« The tip box is raised to seat the tips on the mandrels.

Note: This process takes a few seconds to seat the tips properly.

e The locking rods unlock and lower.
e The locking rods lock to hold the empty tip box on the Tip Loader ALP.

« The pod moves in the Z axis with the tips attached to the head.
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25.3.5 Removing the Tip Loader ALP
To remove the Tip Loader ALP:
1. Turn off power to main unit before removing any active ALP.

2. Closetheair valve where the Tip Loader ALP is attached to the Biomek FX
tower.

Detach the air tubing at the unit.
4. Detach the communications cable.

5. Lift the Tip Loader ALP straight up and off of the deck so the locating pins
on the bottom of the ALP clear the locating holes on the deck.

25.3.6 Storage

Return the Tip Loader ALP to the original packing materials, and storein adry,
dust-free, environmentally controlled area.

Note: It isdesireableto allow the Tip Loader ALP to air-dry before returning it
to the original packing mterials.

25.3.7 Preventive Maintenance

Clean-up al spillsimmediately with a soft cloth that has been dampened with
appropriate cleaning compound. Keep liquids off the sensor (Figure 25-5).

25.3.8 Troubleshooting

Do not attempt to repair the Tip Loader ALP. Contact a Beckman Coulter Service
Engineer for all required repairs.

Note: The following troubleshooting does not require any removal of coversor
repair.

Table 25-2 Troubleshooting the Tip Loader ALP
IF THEN

If the tips are not seating properly Check the air supply line for leaks.

Check that the device has been
framed correctly.

Check that the pod islevel.

If no motionisoccurring when atip | Check the air pressure.

load has been requested

Check the communications cable.
If locating pins do not lock into Re-teach the Tip Loader position to
position on the pod orient the pod to the ALP’s location

on the deck.
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25.4 Microplate Shaking ALP

The Microplate Shaking ALP is designed to mix solutionsin microplates using a
linear shaking motion (Figure 25-7).

Figure 25-7 Microplate Shaking ALP

25.4.1 Adjusting Shaking Speed

slowly to the desired setting. This helps prevent spills or splashing.

The shaking speed is set through the software before the method starts. When the
shaking is completed, the motor reverses to center the plate on the shaker base.

f CAUTION: Set the shaking speed at the lowest setting and increase

Note: Shaking time and time to reach full speed are specified using the software
during method development.
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25.4.2 Mounting the Microplate Shaking ALP

WARNING: Use an appropriately contained environment when using
hazardous materials.

WARNING: Observe cautionary procedures as defined by your
safety officer when using toxic, pathologic, or radioactive materials.

WARNING: Do not spill liquids on or around the instrument. Wipe up
any spills immediately according to the procedures outlined by the
laboratory safety officer.

WARNING: Disconnect main power before connecting or
disconnecting CAN cables.

> BB P

The Microplate Shaking ALP can be placed on any position of the Biomek FX
deck.

To mount the Microplate Shaking ALP:
1. Turn off power to main unit before mounting any active ALP.

2. Position the Microplate Shaking ALP so the locating pins on the bottom of
the ALP dlip into locating holes on the deck.

Using the thumb screws on the base of the ALP, attach the ALP to the deck.
4. Attach the CAN communications cable to the CAN communications port.

5. Plug one end of the CAN communication cable into either of the two
connectors labeled “CAN Port” on the Microplate Shaking ALP
(Figure 25-8).

Note: Make sure the cable routing does not interfere with the operation of
the Biomek FX.
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Figure 25-8 Microplate Shaking ALP Connections

6. Attach air tubing from a40 psi port on the outside of theleft or right tower to
the air inlet on the Microplate Shaking ALP (Figure 25-8).

Note: Make sure the tube routing does not interfere with the operation of the
Biomek FX.

7. Turn on the corresponding air valve.
8. Verify the ADR1 address switch isset to 1.

9. Set ADR2 to aunique address between zero (0) and F, if multiple Microplate
Shaking AL Ps are on the deck.

Note: ADR2 isset to adefault address of zero (0). If only one Microplate
Shaking ALP is on the deck, ADR2 should be |eft at the default setting.
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25.4.3 Removing the Microplate Shaking ALP
To remove the Microplate Shaking ALP:

Turn off power to main unit before removing any active ALP.

Detach power/communication connection.

Shut off manual air valve on the tower.

Detach air tubing.

Loosen the thumb screws on the base of the ALP.

o g M W NP

Lift ALP straight up to clear the locating pins on the base of the ALP from
the locating holes on the deck.

25.4.4 Storage

Return the Microplate Shaking ALP to the original packing materials and storein
adry, dust-free, environmentally controlled area.

Note: It isdesireable to allow the Microplate Shaking ALP to air-dry before
returning it to the original packing mterials.

25.4.5 Preventive Maintenance

Clean up al spillsimmediately with a soft cloth, dampened with appropriate
cleaning compound.

25.4.6 Troubleshooting

Do not remove covers for any reason. Do not attempt to repair the unit without
first contacting a Beckman Coulter Service Engineer.

Table 25-3 Troubleshooting the Microplate Shaking ALP

IF THEN
If the unit is not functioning Make sure agood power connection
has been established.
If not grasping the labware Make sure agood air connection has
been established.
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25.5 Solid Phase Extraction (SPE) Vacuum Manifold
ALP

The Solid Phase Extraction (SPE) Vacuum Manifold ALP (Figure 25-9) is used
to filter fluid from samples by pulling the fluid from a sample through a filtered
microplate, and disposing of the filtered fluid.

The SPE ALPisrequired to complete the Plasmid DNA Miniprep process, and is
configured for using the SPE step from the Devices Step Palette (refer to Section
9.3, SPE Sep).

Note: The Plasmid DNA Miniprep Wizard must be installed to ensure that the
|labware used to configure the SPE step is available. (Refer to Chapter 30,
Plasmid DNA Miniprep Wizard for installation instructions.)

When framing the SPE ALP, the
AccuFrame rests inside the SPE
ALP Base as indicated.

Figure 25-9 SPE ALP with Collar

Note: Theinterior of the SPE ALP Base is used for framing (refer to Appendix
B, Framing Instructions). The SPE Collar must be removed to frame the SPE
ALP.

Beckman Coulter, Inc.
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25.5.1 Components of the SPE ALP

The components of the SPE ALP are stacked on two ALP stands which are used
simultaneously during a method run.

The components of the SPE ALP are:

e SPE ALP Base — connects to the vacuum used during filtration
operations; all filtered fluids are drained through the SPE ALP Base

e SPE ALP Collar — supports the source microplate and encloses the
receiver filter microplate during filtration operations; referred to as the
“Manifold” in the software section of this manual (refer to Section 9.3,
SPE Sep)

e Filter Microplate — the labware through which fluids are separated
from solids in the SPE ALP; referred to as the “Filter Source” and
“Receiver Source” in the software section of this manual (refer to
Section 9.3SPE Sep)

e Filter Holder — a plastic device that holds a filer microplate to protect it
from damage

Note: The process of stacking the SPE ALP components creates the SPE ALP.
The stack can also be destroyed, or disassembled, during a method.

The two ALP stands are:

e SPE ALP Stand — supports the SPE ALP Base (Figure 25-10) where
filtration occurs and occupies a postion in the back row of the Biomek
FX deck; the SPE ALP Stack is constructed on the SPE ALP Stand

Note: The SPE ALP is the combination of the SPE ALP Base and the
SPE ALP Stand. The SPE ALP Base and the SPE ALP Stand are treated
as a single unit (the SPE ALP) in the software.

e SPE Collar Stand — supports the SPE Collar (Manifold)
(Figure 25-11); occupies any standard deck position but is commonly
positioned in the next deck position in that column

Note: The two SPE ALP stands occupy two deck positions on the DNA
Preparation Deck Layout.
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SPE Collar (Manifold)
Referred to asthe

“Manifold” in the SPE
Step from the Devices
Step Palette (refer to
Section 9.3SPE Sep).

SPE ALP Base
The SPE ALP Basg
connects to the
vacuum and all
filtered fluids are

SPE ALP H __ drained through the
A combination ey SPEALP Base
of the SPE ALP — SPE ALP Stand
Base and the & i Supports the SPE
SPE ALP Stand v ALP Base

SPE Collar (Manifold)
Referred to asthe
“Manifold” in the SPE
Step from the Devices
Step Palette (refer to
Section 9.3SPE Sep).

_{ SPE Collar Stand

Figure 25-11 SPE Collar placed on the SPE Collar Stand

Beckman Coulter, Inc.
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25.5.2 Mounting the SPE ALP (Stand and Base)

WARNING: Use an appropriately contained environment when using
hazardous materials.

WARNING: Observe cautionary procedures as defined by your
safety officer when using toxic, pathologic, or radioactive materials.

WARNING: Do not spill liquids on or around the instrument. Wipe up
any spills immediately according to the procedures outlined by the
laboratory safety officer.

To mount the SPE ALP with the SPE Collar (Figure 25-10):

> B P

1. Position the SPE ALP so thelocating pins on the bottom of the ALP stand
dlip into locating holes on the deck.

2. Attach the SPE ALP to the deck using the thumb screws on the ALP stand
(Figure 25-10).

3. Attach avacuum hoseto the SPE ALP as directed by the manufacturer of the
vacuum unit.

Note: The vacuum hose must run toward the back of the Biomek FX deck;
so, make sure the barbed fitting on the SPE ALP is horizontal to the ALP
edge.

Note: Make sure the hose routing does not interfere with the operation of
the Biomek FX.

4. Provide awaste container as specified by the vacuum pump manufacturer.

Biomek® FX User’s Manual

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



25-22 Active ALPs

25.5.3 Mounting the SPE Collar Stand
To mount the SPE Collar Stand (Figure 25-12):

1. Position the SPE Collar Stand so the locating pins on the bottom of the stand
slip into locating holes on the Biomek FX deck.

Thumb Screws ‘

Figure 25-12 SPE Collar Stand locating holes and thumb screws

2. Attach the SPE Collar Stand to the deck using the thumb screws on the base
of the stand.

Note: The SPE Collar Stand must be adjacent to the SPE ALP.

26.5.2 Removing the SPE ALP

To remove the SPE ALP:

1. Remove the vacuum attachment as directed by the manufacturer.
2. Loosen the thumb screws.

3. Lift the SPE ALPslocating pins clear of the locating holes on the deck.

26.5.3 Vacuum Connections

Connect the SPE ALP as recommended by the manufacturer of the vacuum
system being used.

26.5.4 Framing the SPE ALP

The SPE ALP isframed using the AccuFrame, but not the Framing Tool Adaptor.
To frame the SPE ALP:

1. Attach the SPE ALP to the deck using the thumb screws on the base of the
ALP stand (Figure 25-10).

2. Placethe AccuFrame inside the SPE ALP.

3. Framethe ALP according to procedures outlined in Appendix B, Framing
Instructions.

Beckman Coulter, Inc.
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26.5.4.1 Framing a SPE Collar Stand

The SPE Collar Stand is framed using the AccuFrame and the Framing Tool
Adaptor.

To frame the SPE ALP Collar Stand:

1. Placethe Framing Tool Adaptor on the SPE Collar Stand so that the locating
pins on the bottom of the Framing Tool Adaptor align with the locating holes
on the SPE Collar Stand (Figure 25-13).

CAUTION! Turn off power to the Biomek FX main unit before
attaching or removing AccuFrame from the instrument deck.
2. Turn off power to main unit before connecting the AccuFrame.
3. Plugthe AccuFrameinto an available CAN port on the Biomek FX tower.
WARNING: Make sure the light curtain is not violated by the

AccuFrame cable. If the light curtain is violated, the framing process
halts immediately.

WARNING: Make sure the AccuFrame cable does not interfere with
pod movement.

> B

4. Turn on power to main unit.

5. Manually place the AccuFrame into the Framing Tool Adaptor by placing
the front right corner first and pushing the AccuFrame gently down into the
Adaptor (Figure 25-13).

6. Framethe SPE Collar Stand according to procedures outlined in Appendix
B, Framing Instructions.
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AccuFrame

Figure 25-13 Placing the Framing Tool Adaptor and AccuFrame
on the SPE Collar Stand
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25.5.5 Storage

Return the SPE ALP to the original packing materials and store in a dry, dust-
free, environmentally controlled area.

Note: It isdesireable to allow the SPE ALP to air-dry before returning it to the
original packing mterials.

25.5.6 Preventive Maintenance
Wash plastic periodically.

25.5.7 Troubleshooting

Do not attempt to repair the unit without first contacting a Beckman Coulter
Service Engineer.

Table 25-4 Troubleshooting the SPE Vacuum Manifold ALP
IF THEN

The unit is not applying appropriate | Verify the vacuum unit has been set
vacuum to the microplate up and attached to the ALP as
directed by the manufacturer.

The unit is not functioning correctly | Contact a Beckman Coulter service
Engineer. Do not remove the
cover(s) for any reason.

Gaskets become worn Replace gaskets using the Gasket
Replacement Kit (#719404). Follow
instructions in the kit.
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25.6 Heating & Cooling ALP

The Heating & Cooling ALP (Figure 25-14) heats or cools areservaoir,
microplate, or other standard labware. It is hooked into an external refrigeration
and/or heating device using nylon fittings attached to a hose. This hose circulates
cold or hot water through the Heating & Cooling ALP.

WARNING: The Heating & Cooling ALP can reach extremely high
temperatures. Allow the Heating & Cooling ALP to cool before
removing it from the deck.

Heating & Cooling
Unit mounted to an
ALP stand

Figure 25-14 Heating & Cooling ALP — top view
25.6.1 Mounting the Heating & Cooling ALP

WARNING: Use an appropriately contained environment when using
hazardous materials.

WARNING: Observe cautionary procedures as defined by your
safety officer when using toxic, pathologic, or radioactive materials.

WARNING: Do not spill liquids on or around the instrument. Wipe up
any spills immediately according to the procedures outlined by the
laboratory safety officer.

> b P

The Heating & Cooling ALP uses standard ALP positions on the deck.
To install the Heating & Cooling ALP:

1. Turn the ALP upside down and mount the Heating & Cooling Unit
(Figure 25-15) to the underside of the ALP stand using the four screws
provided (Figure 25-16).

2. Position the Heating & Cooling ALP so the locating pins on the bottom of
the ALP slip into locating holes on the deck.

3. Attach the Heating & Cooling ALP to the deck using the thumb screws on
the base of the ALP.

Beckman Coulter, Inc.
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4. Attach thein and out hoses to the unit.

Note: Make sure the hose routing does not interfere with the operation of
the Biomek FX.

5. Follow the manufacturer’s instructions for hooking up the circulating bath.

6. Apply power to the circulating bath.

Figure 25-15 Heating & Cooling Unit
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Screw placement |

l

Thumb screw

| Locating pins | Thumb screw

D

Figure 25-16 Heating & Cooling Unit mounting — bottom view

25.6.2 Controlling the Temperature

The temperature is controlled by a user-supplied circulator bath, which heats or
cools the water to the specified temperature. The obtainable temperature range is
dependant on the particular bath used; however, the nominal temperature range
for the Biomek FX Heating & Cooling Unit is 4° C to 25° C.

Note: The time to heat and cool the liquid varies among manufacturers.

Beckman Coulter, Inc.
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25.6.3 Recommended Minimum Specifications
for a User Supplied Circulator Bath

Table 25-5 Minimum specifications for a Circulator Bath

Capacity Specification
Temperature 4°t025° C
Flow 7 to 15 Liters per minute
Reservoir 6 Liters
Heating 1,000 W
Cooling 120 W at zero (0)°C

Note: There may be a temperature difference of approximately 5° to 15° C
between the circulator bath and the Heating & Cooling Unit. This should be
considered when choosing a circulator bath.

25.6.4 Removing the Heating & Cooling ALP

CAUTION: Do not detach the hoses over the Biomek FX deck.
A Immediately wipe up any spills with a soft cloth.

To remove the Heating & Cooling ALP:

1. Power down the circulating bath.

2. Loosen the mounting screws.
3. Remove the ALP from the deck.
4

Remove the hoses over a sink or reservoir container.

25.6.5 Connections

The Heating & Cooling ALP requires in hose and out hose connections for fluid
flow.

25.6.6 Storage

Return the Heating & Cooling ALP to the original packing materials and store in
a dry, dust-free, environmentally controlled area.

Note: It is desirable to allow the Heating & Cooling ALP to air-dry before
returning it to the original packing mterials.

25.6.7 Preventive Maintenance

If water is used to heat and cool the Heating & Cooling Unit, remove lime
deposits using an acidic solution of 0.1M HCI to clean unit. Flush liberally with
water when done.
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25.6.8 Troubleshooting

Do not attempt to repair the unit without first contacting a Beckman Coulter
Service Engineer.

Table 25-6 Troubleshooting the Heating and Cooling ALP

IF THEN

The Heating & Cooling ALPisnot | Make sure that the hoses are
functioning correctly attached properly.

Contact the circulating bath
manufacturer.
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25.7 96-Channel Tip Wash ALP

> B bbb

The 96-Channel Tip Wash ALP (Figure 25-17) allows tips to be washed on the
deck as astep in amethod. The Tip Wash ALP gives aflow of wash fluid from a
source reservoir for tip washing. A peristaltic pump, also known as a passive or
pulsating pump, is used to circulate the fluid through the reservoir from the
source reservoir to awaste reservoir.

Figure 25-17 96-Channel Tip Wash ALP
25.7.1 Mounting the 96-Channel Tip Wash ALP
WARNING: SPILL HAZARD.
WARNING: Do not kink the hoses.

WARNING: Use an appropriately contained environment when using
hazardous materials.

WARNING: Observe cautionary procedures as defined by your
safety officer when using toxic, pathologic, or radioactive materials.

WARNING: Do not spill liquids on or around the instrument. Wipe up
any spills immediately according to the procedures outlined by the
laboratory safety officer.

Note: The 96-Channel Tip Washing ALP requires both an in and an out hose to
attach the Tip Wash ALP to the pump.
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To install the 96-Channel Tip Wash ALP:

1

Position the 96-Channel Tip Wash ALP so the locating pins on the bottom of
the ALP dlip into locating holes on the deck, and the hoses are on the back
side of the ALP.

Fasten the 96-Channel Tip Wash ALP to the deck using the thumb screws on
the base of the Passive ALP.

Position the peristaltic pump at an off-deck location closest to the
96-Channel Tip Wash ALP,

Place the source and waste reservoirs under the lab bench or in an accessible
space lower than the Biomek FX instrument height.

Attach the in hose to the small hole on the Tip Wash ALP.
Run the in hose through the appropriate pump head of the peristaltic pump.

Attach the opposite end of the in hose to the source reservoir. Run the hoses
through either the access holes on the back of the instrument between the
towers, or between the light curtain and the deck on the side of the Biomek
FX.

Note: Make sure the tube routing does not interfere with the operation of the
Biomek FX.

Attach the out hose to the large hole on the Tip Wash ALP.

Run the out hose in the opposite direction through the out pump head on the
peristaltic pump.

Note: The peristaltic pump must be connected to the Device Controller. The
Device Controller turns the pump On and Off as requested by the software.

10. Attach the opposite end of the out hose to the waste reservoir.

11. Fill the source reservoir with the desired cleaning fluid.

12. Turn on the pump.

25.7.2 Removing the 96-Channel Tip Wash ALP
To remove the 96-Channel Tip Wash ALP:

1

>

Power down the external pump.

WARNING: SPILL HAZARD

WARNING: Observe cautionary procedures as defined by your
safety officer when using toxic, pathologic, or radioactive materials.

2.
3.

Detach the in and out hoses from the Tip Wash reservoir (Figure 25-18).

Remove the Tip Wash reservoir carefully; a small amount of fluid normally
remains after draining and could spill.

L oosen the thumb screws from the deck.

Beckman Coulter, Inc.
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WARNING: Always wear protective gloves when draining the Tip
Wash fluid.

5. Liftand tilt the Tip Wash reservoir dightly to the back right corner to allow
the fluid to drain.

6. Remove the Tip Washing ALP from the deck.

25.7.3 Connections

The supply tubing for the 96-Channel Tip Wash is 1/4” inside diameter, while the
drain tubing is 3/8” inside diameter. When the tubing is connected, the drain
tubing must run through the peristaltic pump in the opposite direction to the
supply tubing and into the waste reservoir.

Note: Make sure the tube routing does not interfere with the operation of the
Biomek FX.

25.7.4 Framing the 96-Channel Tip Wash ALP

The 96-Channel Tip Wash ALP is framed with the AccuFrame and the Framing
Tool Adaptor.

To frame the 96-Channel Tip Wash ALP:

1. Place the Framing Tool Adaptor on the Tip Wash ALP (Figure 25-18).
CAUTION: Turn off power to the Biomek FX main unit before

attaching or removing AccuFrame from the instrument deck.

2. Turn off power to main unit before connecting the AccuFrame.

3. Plug the AccuFrame into an available CAN port on the Biomek FX tower.
WARNING: Make sure the light curtain is not violated by the

AccuFrame cable. If the light curtain is violated, the framing process
halts immediately.

WARNING: Make sure the AccuFrame cable does not interfere with
pod movement.
4. Turn on power to main unit.

5. Manually place the AccuFrame into the Framing Tool Adaptor by placing
the front right corner first and pushing the AccuFrame gently down into the
Adaptor (Figure 25-18).

6. Frame the Tip Wash ALP according to procedures outlined in Appendix B,
Framing Instructions.
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AccuFrame

Framing Tool
Adaptor

E—
‘ : ‘/j Tip Wash ALP

| Tip Wash
Reservoir

/_

Figure 25-18 Framing Tool and Framing Tool Adaptor with the
96 Channel Wash Station.

25.7.5 Storage

Return the 96-Channel Tip Wash AL P to the original packing materials and store
inadry, dust-free, environmentally controlled area.

Note: Itisdesireableto alow the 96-Channel Tip Wash ALP to air-dry before
returning it to the original packing materials.

25.7.6 Preventive Maintenance

Follow the appropriate decontamination procedures outlined by the laboratory
safety officer.

Beckman Coulter, Inc.
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25.7.7 Troubleshooting

Do not attempt to repair the unit without first contacting a Beckman Coulter
Service Engineer.

Table 25-7 Troubleshooting the 96-Channel Tip Wash ALP

IF THEN
The 96-Channel Tip Wash ALPis Make sure that the hoses and cables
not functioning correctly are attached to the Tip Wash ALP
properly.
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25.8 Bar Code Reader ALP

f WARNING: CLASS Il LASER PRODUCT

THIS PRODUCT CONFORMS TO APPLICABLE REQUIREMENTS OF
21 CFR 1040 AT THE DATE OF MANUFACTURE.

The Biomek FX Bar Code Reader ALP (Figure 25-19) scans bar code labels
applied to the narrow sides of labware. The Biomek FX Bar Code Reader is
powered through an external power supply.

Note: Due to the Bar Code Reader weight, and its extension beyond the edge of

the Biomek FX deck, acounter-weight has been added to the opposing side of the
Bar Code Reader ALP.

Bar Code
Reader unit

Labware is
positioned here

Counter Weight

Figure 25-19 Bar Code Reader ALP

Beckman Coulter, Inc.
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25.8.1 Deck Locations for the Bar Code Reader
ALP

Because of its size, the Bar Code Reader ALP is mounted on one of the outside
deck positions, so that the Bar Code Reader itself extends beyond the edge of the
Biomek FX deck. The following figure illustrates the potential deck positions
used when mounting the Bar Code Reader ALP (Figure 25-20).

Note: The Bar Code Reader can only be placed inthe TL1 deck position when
the position is not occupied by a Tip Loader.

Bar Code Reader
ALP Deck Positions

Bar Code Reader ALP
Deck Positions

’Back of the Biomek FX Deck‘

‘ Front of the Biomek FX Deck ‘

> P B B

Figure 25-20 Bar Code Reader ALP — Deck Positions

25.8.2 Mounting the Bar Code Reader ALP

WARNING: Avoid direct exposure to the laser beam. Never look
directly into the laser beam, and never leave the laser on, open, or
unattended.

WARNING: Always have the laser module access cover, located on
the Bar Code Reader, in place when operating or troubleshooting the
laser module.

WARNING: Use an appropriately contained environment when using
hazardous materials.

WARNING: Observe cautionary procedures as defined by your
safety officer when using toxic, pathologic, or radioactive materials.
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WARNING: Do not spill liquids on or around the instrument. Wipe up
any spills immediately according to the procedures outlined by the

laboratory safety officer.

WARNING: Disconnect main power before connecting or
disconnecting CAN cables.

Mount the Bar Code Reader ALP on one of the outside deck positions, so the
labware on the ALP is located on the deck with the Bar Code Reader extending
beyond the edge of the Biomek FX deck.

To mount the Bar Code Reader ALP, compl ete the following:

1. Turn off power to the main unit before adding the Bar Code Reader ALP to
the deck.

2. Position the Bar Code Reader ALP so the locating pins on the bottom of the
ALP dlip into locating holes on the deck.

3. Fasten the Bar Code Reader ALP to the deck using the thumb screws on the
base of the ALP.

4. Connect the power line of the split cable to a power supply using the
included power cord.

5. Connect the power supply to an AC outlet.

Note: Make sure the cable routing does not interfere with the operation of
the Biomek FX.

6. Connect the CAN cable to a communication port on the back of the PC.

25.8.3 Aligning the Bar Code Reader ALP Laser
Beam

WARNING: Avoid direct exposure to the laser beam. Never look
directly into the laser beam, and never leave the laser on, open, or
unattended.

WARNING: Always have the laser module access cover, located on
the Bar Code Reader, in place when operating or troubleshooting the
laser module.

> B

Appropriate alignment of the Bar Code Reader ALP laser beam accommodates
scanning of dlightly skewed labels and requires little adjustment to the Bar Code
Reader itself.

To align the laser beam correctly, compl ete the following:

1. Position a piece of labware labeled with a bar code on the Bar Code Reader
ALP.

2. Visudly verify that the red laser beam is scanning across the bar code. If not,
the Bar Code Reader position needs to be adjusted.

3. Thelaser beam should pass over dl vertical bars on the bar code label
simultaneously. Correct and incorrect laser/label alignments are shown
below (Figure 25-21). In the graphic, the top laser is aigned correctly, while
the bottom laser is not.
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Correct Laser
Alignment

Incorrect Laser
Alignment

YA
YA

Figure 25-21 Bar Code Reader — Laser beam position over bar code label.

4. Turn the height adjustment screw under the bar code reader on Bar Code
Reader ALP until the laser beam is correctly aligned on the bar code.

WARNING: If labware other than that specified in the Biomek FX
User’s Manual is used, an increase in bad reads or no reads may
occur.

WARNING: If a label is applied by any means other than the

SAGIAN™ Print & Apply device, an increase in bad reads or no reads
may occur.

25.8.3.1 Applying Labels to Labware

Incorrect label positioning or poor quality labels can result in inaccurate reading

of bar codes; therefore, the use of an automated bar code application instrument,
such as the SAGIAN™ Print & Apply or prelabeled microplates, is
recommended. Increasing the vertical height of the bars on the label is also
suggested to enhance the accuracy of the bar code reader.

Note: If a label needs to be applied to the microplate, it is recommended that a
SAGIAN™ Print & Apply device be used to properly position the label on the
microplate (Figure 25-22).

0.56 +/-0.25in.

0.03 +/- 0.02 in.

Figure 25-22 Bar Code Reader — Label positioning on a microplate.
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A

25.8.4 Removing the Bar Code Reader ALP

WARNING: Avoid direct exposure to the laser beam. Never look
directly into the laser beam, and never leave the laser on, open, or
unattended.

WARNING: Always have the laser module access cover, located on
the Bar Code Reader, in place when operating or troubleshooting the
laser module.

To remove the Bar Code Reader ALP, complete the following:
1. Power down the main unit before removing the Bar Code Reader ALP

2. Disconnect the interface cable from the back of the PC attached to the
Biomek FX system.

Disconnect the power line of the split cable from awall outlet.

4. Detach the split cable from the cable extending from the back of the Bar
Code Reader unit.

5. Remove any labware from the Bar Code Reader ALP, being careful not to
spill any residual liquid.

6. Loosen the thumb screws on the base of the ALP.

7. Liftthe Bar Code Reader ALP in an upward motion to clear the locating pins
from the locating holes on the deck.

25.8.5 Connections

The Bar Code Reader ALP uses a cable that splitsinto two destinations;
*  Power

¢ Communications

25.8.6 Bar Codes Supported

The following Bar Codes are supported by the Bar Code Reader:
» Code2of5

« Code 93

+ Codell

* HIBC Code 39
* Code 16K

+ Code 49

* POSTNET

* PDF-417

+ Code one

* Maxicode

« JIS_ITF

+ HIBC code 128
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25.8.7 Storage

Return the Bar Code Reader AL P to the original packing materials, and storein a
dry, dust-free, environmentally controlled area.

Note: It isdesireableto allow the Bar Code Reader ALP to air-dry before
returning it to the original packing mterials.

25.8.8 Troubleshooting

Do not attempt to repair the unit without first contacting a Beckman Coulter
Service Engineer.

Table 25-8 Troubleshooting the Bar Code Reader ALP

IF THEN
The Bar Code Reader ALP is not Make sure the power and
functioning correctly communication cables are attached
to the Bar Code Reader ALP
properly.
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26 Device Controller, Protective
Barriers, and AccuFrame

26.1 Device Controller

The Device Controller provides a means to control a number of high voltage and
low voltage digital outputs. A Controller Area Network (CAN) interface with a
small microcontroller provides the functionality control over the output ports.

High voltage devices requiring 110VAC to 220VAC are attached to a Device
Controller viaahigh voltage power outlet, which is supplied through the AC
Power Input. Low Voltage devices (which use 24V at 100 mA) are supplied via
the CAN connection from the Biomek FX.

Located on the front of the Device Controller are (Figure 26-1):

Four high voltage channel power switches allowing for Automatic,
Manual On, or Manual Off states

Channel Indicator lights

System Indicator light

Located on the back of the Device Controller are (Figure 26-2):

On-Off switch for AC Power Input

Device indicators for digital Inputs/Outputs

Power Input Module

Two CAN communication ports

Four high voltage power outputs

Four accessible fuses, one for each high voltage power outlet
Four low voltage Digital Input channels

Four low voltage Digital Output channels

Address switches
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Figure 26-2 Back of Device Controller
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26.1.1 Installing a Device Controller

A Device Controller can be installed anywhere that is convenient for normal
operation of the instrument.

WARNING: To prevent electrical shock, use standard electrical
precautions when plugging the Device Controller into the power

supply.
CAUTION: Do not remove the cover of the Device Controller.

WARNING: Turn off power to the Biomek FX before connecting CAN
communication cables.

CAUTION! Turn off power to the Biomek FX main unit and the Device
Controller before attaching or removing any active ALP.

> PP B

Toinstall a Device Controller:
1. Turn off power to the main unit before attaching the Device Controller.

2. Using an AC power cord, connect the AC Power Input on the Device
Controller to power source.

3. Using the CAN communication cable, connect the Device Controller to the
Can communications port on a Biomek FX tower.

Note: Three CAN communications ports are located on each side of the
Biomek FX. When making the decision for when to use a CAN

communi cations port, consider the number of CAN communication portsin
use and try to even the load.

4. Connect the appropriate devices to the Device Controller.

Note: Making the power connection to an ALP will vary depending on the
ALP. Each ALP will have specific input/output power requirements, so each
connecting wire is labeled to ensure appropriate connections.

26.1.2 Setting Address Switches

When more than one Device Controller is attached to the system, a separate
address must be set for each one to enabl e the software to identify the Device
Controller being used for specific operations. Each addressiis set using the
Address Switches (Figure 26-2).

To set Device Controller addresses:

1. Make surethe power to the unit and the power switch on the Device
Controller is off (Figure 26-2).

2. For thefirst Device Controller, check to make sure Address Switch 2 is set to
0.

3. Using aflathead screwdriver, turn Address Switch 1to 0.
4, For the second Device Controller, turn Address Switch 1 to 1.

5. Continue setting Address Switch 1 inincrementsof 1 for thefirst 16 Control
Devices on the system.

Biomek® FX User’s Manual
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6. To set addresses for the second 16 Control Devices used on the system,
move Address Switch 2 to 1. This makes avail able the next 16 addresses on
Address Switch 1.

7. After setting Address Switch 2 to 1, set Address Switch 1 to 0 again to set
the address for the next Device Controller on the system.

8. Continue setting Address Switch 1 inincrements of 1 for the next 16 Control
Devices on the system.

Note: For each 16 addresses set on Address Switch 1, Address Switch 2 is
moved up anincrement of 1 to open the next available set of 16 addresses on
Switch 1 for use. Continue this incremental process of coordinating both
Switches for setting addresses for up to 128 Device Controllers; at that point,
the settings for the 128th Device Controller would be Switch 1 set to F and
Switch 2 setto 7.

9. After setting the necessary addresses, turn on power to the main unit.

10. Turn on the Device Controller power switch.

26.1.3 Connecting Devices to the Device
Controller

The green light on the Device Controller indicates that the Device Controller is
on. When using high voltage devices with the Device Controller, the power must
be turned on.

26.1.3.1 Connecting High-Voltage Devices
To use a high voltage device through the Device Controller:

1. Connect power cable of high voltage device into the appropriate plug.

2. Switch channel power switch for the chosen channel to Manual On. Power
should be applied to the device.

3. Switch channel power switch to Automatic.

Note: The maximum current allowable per high voltage port is 3 amps. The
Device Controller can handle a maximum of 6 amps, so two ports at 3 amps
each can be used at any one time.

26.1.3.2 Connecting Digital Device Outputs

Any device that uses 24V and less than 100 milliAmps of current may be
connected to the Device Controller viathe digital connections (Figure 26-3).

To connect Digital Devices:
1. Turn off system power.
2. Connect the positive wire (+) to the 24V connector on the digital output.

3. Connect the negative wire (-) to the control connector on the digital output.

Beckman Coulter, Inc.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Device Controller, Protective Barriers, and AccuFrame  26-5

*E'I:“/ *
Sl me— S
HEe -
2k
Digital e
Inputs N
{li=F
N o
E
nENp
<'\ -
Digital 4' =)
Outputs A_.-EI
18k

Figure 26-3 Digital connections - attach devices here

4. Turn power to the system on and test the device.

26.1.3.3 Connecting Digital Input Devices
Each Device Controller digital input channel has three connectors (Figure 26-3):
» Positive (+) — 5V to supply a sensor
* S — Signal from the sensor
* Negative (-) — Ground from the sensor
There are two types of input devices:
e Optical Switch
+ Contact Switch
To connect an optical switch:

1. Connect the positive (+) wire from the optical switch to the positive (+)
connector on the digital input.

2. Connect the ground wire from the optical switch to the negative (-)
connector on the digital input.

3. Connect the signal wire from the optical switch toShennector on the
digital input.

To connect a contact switch:

1. Connect one lead from the contact switch tcStlw®nnector on the digital
input.

2. Connect the other lead from the contact switch to the negative (-) connector
on the digital input.
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26.1.4 Preventive Maintenance

Occasiona replacement of the fuse may be required.

26.1.4.1 Replacing the Power Input Fuse

If the Device Controller is connected properly but does not function, check the
fuses for possible replacement. The Power Input contains two fuses, and each
high voltage output contains a fuse.

To replace the Power Input fuse:

1. Turn off the power switch on the Device Controller and unplug the unit.
2. Remove the cover from the fuse box.

3. Pry the old fuses gently from the fuse box.

4. Insert anew 5X20mm 6.3 Amp Slo-Blow fuse into the fuse box.

5

Turn on the power switch.

26.1.4.2 Replacing the High-Voltage Output Fuse
To replace a High-Voltage Output fuse;

1. Using aflat-head screwdriver, turn the cover over the fuse 1/2 turn.
2. Take pressure off the cover. The fuse cover and fuse will pop out.
3. Replace the fuse with a 5X20mm 3 Amp Fast Acting fuse.

4. Place the cover back over the fuse and press in the cover.
5

Turn the cover back 1/2 turn.

26.1.5 Troubleshooting

Table 26-1 Troubleshooting a Device Controller

If Then

Power is not transmitted Check connections to make sure
they are correct and secure.

Power is not transmitted, but Replace the fuse (refer to Section
connections are correct and secure 26.1.4, Preventive Maintenance).
The host computer does not Make sure the address switch is set
recognize the Device Controller to the correct device address (refer

to Section 26.1.3, Connecting
Devices to the Device Controller).
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26.2 Protective Light Curtain & Safety Shield

AN\

A diffuse-reflective perimeter light curtain system is built into the Biomek FX
instrument. This system helps protect against operator injury and damage to the
equipment and the liquid-handling process.

WARNING! Either the safety shield or light curtain must be installed
on the Biomek FX to provide the required safety. The Biomek FX
operates with a force that could cause injury if a hand is in the way
during the loading of tips or other movement of the pipetting head.
The safety shield and light curtain prevent entry into the work area
during machine movement.

WARNING! To reduce the risk of personal injury, the protective
shield or light curtain must be in place before operating.

WARNING! Dark non-reflective material will affect the sensitivity of
the light curtain and adversely impact its effectiveness.

26.2.1 Light Curtain Functionality

The light curtain projects a diffused array of infrared light, rather than a vertical
laser-like beam (Figure 26-4). When a part of the human body or an object larger
than approximately 1" in diameter (such as labware and large cables) penetrates
this protective zone, the instrument shuts down immediately, stopping all pod and
head operations. Some ALP operations, such as shaking or stirring, continue.

Note: It isimportant to become familiar with this protected zone. This reduces
the possibility of causing the instrument to shut down accidently during
operation.

Note: When active ALPs or optional devices are operating when the light
curtain isviolated, an error message may not appear until after the ALP operation
is complete.

When the instrument is sitting idle or in the paused mode, no violation will be
registered when the protective zone is penetrated until the pause is complete.
Thisallows full access to instrument components, ALPs, and labware on the
Biomek FX deck.

Biomek® FX User’s Manual

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



26-8 Device Controller, Protective Barriers, and AccuFrame

Protective Light Curtain |
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Figure 26-4 Protective Light Curtain Area and Protective Side Shields
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26.2.2 Protective Shields

WARNING: To reduce the risk of personal injury, operate only with all
protective shields in place.

A protective shield will beinstalled by the Beckman Coulter Service Engineer on
each side of the Biomek FX instrument. If the instrument overhangs the table
work surface on either side, a protective bottom shield will aso be installed on
the side of the instrument overhanging the instrument envelope.

26.2.3 Indicator Lights

The power indicator board on the Biomek FX tower contains a series of LED

lights that indicate the operational status of the system and thelight curtain. Table

26-2 defines the indicator light and the operational status each represents.
Table 26-2 Indicator Light Key

Light Indicator Sate Operational Satus

Solid Green Idle System is functional and in a ready
state. It is safe to access the
instrument and deck without
violating the light curtain protective
zone.

Blinking Green Pause Planned pause. This may be written
into a method to allow periodic
access to the deck. When pause i$
terminated, the light curtain is
reactivated and the method
continues.

—

Solid Amber Active A method is running. A violation g
the light curtain will halt operation.

Blinking Amber Error Caused by light curtain violation @
system error. Halts pod and head
operations immediately. Software
communicates the cause.

=

26.2.4 Light Curtain Preventive Maintenance
Perform the following preventive maintenance procedures:
* When necessary, clean light curtain panels with a lint-free cloth.

e Once every 2-3 months, clean light curtain panels with a non-abrasive
cleaner, making sure not to scratch the strip.

26.2.5 Troubleshooting Light Curtain

Table 26-3. Troubleshooting the Light Curtain
If Then

Constant light curtain errors Contact your Beckman Coulter
Service Engineer.
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26.3 AccuFrame

The AccuFrameis atool used for framing the ALP and labware positions on the
deck. This framing procedure requires no human judgment of alignment and is
reproducible.

The AccuFrame fits snugly on an ALP, and a teaching process is performed
through the Biomek FX software to obtain the coordinates for each deck position.
The framing is completed by breaking two light sensors on the AccuFrame at
their intersection point.

The coordinates for each ALP are generated automatically through the software
based upon teaching one position; however, when precision is critical, as when
using 384-well plates, each pod must be used to frame each position before using
the Biomek FX. This ensures that the Biomek FX pod and grippers locate each
position reliably.

The framing procedure uses no human intervention after the light beams have
been broken. The software takes over once the beams are brokeninthe X, Y, and
Z axes of the location.

Use the AccuFrame:
«  For initial system set up
e When changing the deck configuration

e After changing a head on the pod

Note: When using multiple position ALPs such as the 1 X 3, or when
using 384-well plates, all positions on the ALP should be framed to
increase precision.

There are three indicator lights on the AccuFrame:
e First light indicates AccuFrame is powered on.
e Middle light indicates Y axis.
e Third light indicates X/Z axes.

Beckman Coulter, Inc.
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| AccuFrame Light Beams |

Gripper Cutout

Grippers are
framed at the cutous AccuFrame Light
of the bottom of Beam Indicators

both sides of framg w
tool.

Figure 26-5 AccuFrame

26.3.1 Identifying AccuFrame

The AccuFrameis calibrated by a Beckman Coulter Service Engineer to one
instrument only, and each AccuFrame is assigned a unique identification number.
This number isthen stored in the Biomek FX software and the AccuFrame. Each
Biomek FX must be framed with the AccuFrame assigned to that instrument.

Note: To calibrate AccuFrame to multiple instruments, contact a Beckman
Coulter Service Engineer.

26.3.2 Installing and Using the AccuFrame

The AccuFrame and Framing Fixture are used during the framing process. After
these tools are on the ALP and pod respectively, the framing processis
completed through the software (refer to the Biomek FX User’s Manual for
framing procedures).

CAUTION: Turn off power to the Biomek FX main unit before
attaching or removing AccuFrame from the instrument deck.

1. Turn off power to main unit before connecting the AccuFrame.

2. Plug the AccuFrame into an available CAN port on the Biomek FX tower.
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halts immediately.

WARNING: Make sure the light curtain is not violated by the

AccuFrame cable. If the light curtain is violated, the framing process
WARNING: Make sure the AccuFrame cable does not interfere with
pod movement.

3. Turnon power to main unit.

4. Manually place the AccuFrame onto an ALP by placing the front right
corner first and pushing the AccuFrame gently down onto the ALP
(Figure 26-5).

5.  Make sure that the AccuFrame is fully seated along the posts along the top
and right sides of the ALP.

Note: When framing a dual-pod system, frame both pods to the same ALP.

Note: In order to frame the 96-Channel Tip Wash ALP, place the provided
adapter on the ALP, then place the AccuFrame on the adapter. Framing can
proceed as normal once the AccuFrame is placed on the adapter.

26.3.3 Positioning the Framing Fixture

When positioning the framing fixture, the framing probe must be pointed down
and away from the mandrels of the head. From the front perspective, the framing
guides on the framing fixture need to be to the back and left.

Install the framing fixture on the head by doing the following:

1. Hold the framing fixture (Figure 26-6) against the head with the framing
guides against the back row and left column of the mandrels.

2. Gently pull the framing fixture to the front and right. Verify thereis no gap
between the framing guides and the first row and column of mandrels.

Tighten each thumb screw until the framing fixture is attached to the head.

4. Frame theinstrument using the software commands.

Framing
Guides

Back of

/ Framing Fixture

Front of Framing
Framing Fixture Probe

Figure 26-6 Framing Fixture
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26.3.4 Troubleshooting

Table 26-4 Troubleshooting the AccuFrame

If

Then

Power light not on

Check CAN connection to make
sure AccuFrame is connected to
Biomek FX

Beams cannot be broken (second
two lights do not light when moving
afinger around the interior of
AccuFrame).

Make sure AccuFrame is receiving
power.

One or both beam indicators stay on
when no objects are breaking light
beams.

Thereis most likely an internal
obstruction to sensors. Call a
Beckman Coulter Service Engineer.

Note: For complete step-by-step framing instructions, (refer to Appendix B,

Framing Instructions).
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27 Optional Devices

27.1 Overview

Optional devices, such as a stacker carousel and bar code reader, can be
integrated with the Biomek FX to expand the functionality of the system.

Each optional device must beinstalled and operated according to specific and
separate instructions. The devices available for integration with the Biomek FX
are presented in separate sectionsin this chapter.

27.2 Integrating the Biomeke FX Stacker Carousel

The Biomek FX Stacker Carousel (Figure 27-1) is integrated into the system to
dispense and load |abware onto the Biomek FX deck.

Note: Install only in conjunction with the Biomek FX model incorporating
Plexiglas safety shields along the sides of the instrument in lieu of side light
curtains.

Biomek® FX User’s Manual
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Figure 27-1 Biomek Stacker Carousel

Note: For amore comprehensive description of the Biomek Stacker Carousdl, its
components, functionality, and operations, refer to the Biomek® Stacker
Carousel User's Manual
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27.2.1 Positioning the Stacker Carousel

The Stacker Carousel shuttle can be positioned using the following deck
positions (Figure 27-2):

¢ Left side — Position 1 or 2

¢ Right side — Position 17 or 18

Mount Stacker Carousel on
P1, P2, P17, or P18.

Figure 27-2 Stacker Shuttle Positions

Note: Do not pipette liquid into labware that is sitting on the Stacker Carousel
shuttle.

To position the Stacker Carousel:
Position the Stacker Carousel outside the Biomek FX deck (Figure 27-3).

Figure 27-3 Stacker Carousel Integration
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27.2.2 Mounting the Stacker Carousel
Alignment Bracket mounting hardware includes:
* 2(.25-20) 1” long stainless steel socket-head cap screw
* 2 1/4" flat washer

e 21/4”" lock washer

27.2.2.1 Attaching Alignment Bracket

Attach the alignment bracket to prepare for positioning and leveling the Biomek
FX Stacker Carousel as follows:

1. Remove the deck plate from the Biomek FX deck.

2. Attach the upper alignment bracket to the Biomek FX deck in appropriate
location for positioning the Stacker Carousel in front or rear (Figure 27-4).

3. Attach the horizontal alignment bracket to the upper alignment bracket.

4. Adjust the height of the horizontal alignment bracket so that the bottom
surface rests flush on the Biomek FX mounting surface, then tighten the
fasteners.

Upper Alignment
Bracket S

1.- =L

Bottom Top '_

Surface Surface
/
Horizontal Alignment

Bracket

Figure 27-4 Attach alignment bracket
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5. Placetheriser plate over the alignment pins of the alignment bracket
(Figure 27-5).

6. Verify that theriser plateis set firmly on the Biomek FX alignment bracket.

£
h L]
Riser Alignment
Pins
o5

Figure 27-5 Attaching riser plate

27.2.2.2 Attaching the Stacker and Side Shields

Attach the Stacker as follows:

1. Placethe Stacker onto theriser plate over theriser alignment
pins (Figure 27-6).

Figure 27-6 Stacker attachment
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2. Level the Stacker.

3. Adjust the height of the Stacker until the distance between the Biomek FX
deck surface and the top of the flat surface of the Stacker shuttle measures
5in.+ 1/8in.

Note: If necessary, refer to the Biomek® Stacker Carousel User’s Manual
for instructions on how to adjust the height of the Stacker.

Beckman Coulter, Inc.
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27.2.3 Attaching Side Shield

1. Attach the cutout blank and Plexiglas side shield in the appropriate
orientation for the shuttle to access the cutout without obstruction

(Figure 27-7 through Figure 27-10).

Note: Use the same cutout blank to form either the rear or front cutout

orientations by turning the blank 180° in the appropriate direction.

Right Side Shield
with cutout
Blanked

Right Side Shield
with Rear cutout
Blank

&

Use for deck
position P1 or P17 Q‘

Right Side Shield ®
with Front cutout

Blank

Use for deck
position P2 or P18

Figure 27-7 Plexiglas side shield cutout blank orientations

Artisan Technology Group
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2. Following thisdiagram in (Figure 27-8), attach the cutout blank to the
Plexiglas shield.

3. Attach the shield to the Biomek FX.

Note: Use the same attachment procedure for either side of the instrument.

BIOMEK FX RIGHT TOWER SI0E

o
S
.
717750 {7} .
A

Eabralt

BIOMEK FX RIGHT FRONT RAIL END:

804491(6)

P

\&:ﬁeu (=]

4678 (5)

Figure 27-8 Diagram for attaching blank to shield and shield to Biomek FX
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4. Alignthe shuttle to load and dispense labware through the Plexiglas side
panel opening (Figure 27-9) and (Figure 27-10).

Side Shield
Fasteners

Blanking Plate (Rear
Orientation)
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Figure 27-9 Attach side shield
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Figure 27-10 Side view with side panel attached
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5. Connect the Stacker Carousel (Figure 27-11).

Note: To connect the Stacker Carousel, connect the supplied serial cable from

the side panel of the Biomek FX Stacker Carousel to a PC Controller’s
communication port. If more than two communication ports are required, install
the extra serial ports in the PC at this time.

[

(LT

Figure 27-11 Stacker Carousel final placement (top view rear position, right side)

27.3 Operating the Stacker Carousel

To operate the Stacker Carousel, reféDperating the Sacker Carousel in the
Biomek® Stacker Carousel User's Mansgapplied with the Stacker Carousel.

Note: Do not pipette liquid into labware that is on the Stacker Carousdl shuittle.

Note: The Stacker Carousel shuttle must be framed (taught) manually without
using Auto Teach (refer to Appendix B, Framing Instructionk

27.4 Preventive Maintenance

Refer to Preventive Maintenande the Biomek® Stacker Carousel User’s
Manualfor information on preventive maintenance.
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27.5 Troubleshooting

Refer to Troubleshooting in the Biomek® Stacker Carousel User’'s Manéa
information on troubleshooting.

27.6 Integrating the Bar Code Reader

f WARNING: CLASS Il LASER PRODUCT

THIS PRODUCT CONFORMS TO APPLICABLE REQUIREMENTS OF
21 CFR 1040 AT THE DATE OF MANUFACTURE.
27.6.1 Attaching Bar Code Reader Bracket

Attach the Bar Code Reader mounting bracket to the Bar Code Reader as
follows:

1. Turn off the Biomek FX Stacker Carousel power switch.

2. Using a Philips head screwdriver, fasten the Bar Code Reader (Microscan
M S710) to the bracket using two M4 x 6 flat head screws (Figure 27-12).

M4 x 6 Flat
Head Screws

Bar Code /
Reader -
Bar Code
Reader
Mount

Alignment Bracket
Adjustment Screws

Bar Code
Reader Cable
Clamp

~—

-]

Figure 27-12 Bar Code Reader bracket
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27.6.2 Attaching Bar Code Reader to Shuttle
Attach the Bar Code Reader to the Stacker Carousdl shuttle as follows:

1. Remove the mount access cover (Figure 27-13) and store in a safe place.

Bar Code Reader
Shuttle Mount Accessv

Shuttle Mount
Access Cover

Figure 27-13 Bar Code Reader shuttle mount access cover removed

2. Screw mount standoffs onto shuttle arm assembly mount pointsinside
shuttle mount access (Figure 27-14).

3. Using the fasteners, attach mount base to standoffs.

&

\ g / [Mount Standoffs|
"
Mount Base

Figure 27-14 Mounting bracket attachment
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4, Attach Bar Code Reader bracket assembly to Bar Code Reader mount base
(Figure 27-15) shows one of four positions.

Bar Code Reader
Laser Beam

Bar Code Reader
Mount Bar

Bar Code Reader '
Bracket Assembly E

Figure 27-15 Mounting Bar Code Reader

27.6.2 Positioning Bar Code Reader

The Biomek FX Stacker Carousel Bar Code Reader can be mounted to scan any
one of the four sides of a microplate.

Note: For maximum scanning reliability, it is recommended that labels be
applied to the narrow sides of the microplate. Thislabel orientation
accommodates scanning of skewed labels and requires less adjustment of the Bar
Code Reader position

Position the bracket so the highest edgeis parallel with and away from the
microplate side to be scanned (Figure 27-16 through Figure 27-25).

Biomek® FX User’s Manual
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Laser Beam
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Figure 27-17 Bar Code Reader in narrow side scanning position
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g

Figure 27-18 Bar Code Reader in wide right side scanning position

Laser Beam

O \@/ &)
— =

Figure 27-19 Bar Code Reader in wide right side scanning position (bottom view)
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Laser Beam

Figure 27-21 Bar Code Reader in rear narrow side scanning position (bottom view)
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Laser Beam

Figure 27-23 Bar Code Reader in wide left side scanning position (bottom view)
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Laser Beam

Figure 27-24 Bar Code Reader in front narrow side scanning position

Figure 27-25 Bar Code Reader in front narrow side scanning position (bottom view)
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Bar Code Reader
o\

Bar Code
Reader

Laser Beam

/)

Bracket

Fasteners

Figure 27-26 Bar Code Reader attachment bracket
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27.6.3 Applying Power to the Bar Code Reader

CAUTION: To avoid serious damage to the instrument, make sure
that the laboratory site voltage/frequency matches the voltage/
frequency that was ordered for the instrument.

WARNING: Do not attempt to remove or replace covers while the unit
is powered on. Disconnect power before removing or replacing a
cover.

Apply power to the Bar Code Reader as follows:

1. Securethe MS710 power cable to the rear panel of the Biomek FX Stacker
Carousdl.

Note: Make sure the cable is connected to the port maR€R" and the
cable routing does not interfere with the operation of the Stacker Carousel.

2. Turn on the Biomek FX Stacker Carousel power switch.
27.6.4 Aligning the Laser Beam

WARNING: Avoid direct exposure to the laser beam. Never look
directly into the laser beam, and never leave the laser on, open, or
unattended.

WARNING: Always have the laser module access cover, located on
the Bar Code Reader, in place when operating or troubleshooting the
laser module.

To align the laser beam correctly:

1. \Verify that the red laser beam is scanning down across the path of the shuttle.
If the laser beam is not directed downward toward the shuttle, turn off the
Biomek FX Stacker Carousel power switch.

2. Review Section 27.6.Positioning Bar Code Reader before correcting the
orientation of the MS710.

3. Visually check to make sure the red laser beam is scanning down across the
path of the shuttle. If the laser beam is not directed downward toward the
shuttle, turn off the Biomek FX Stacker Carousel power switch, and
complete step 2 again. If the laser beam is scanning down across the path of
the shuttle, continue to step 4.

4. Make sure the laser scans down through the appropriate tunnel opening. For
reading labels on the narrow side of the microplate, the laser should scan
down through one of two slots in the top of the shuttle tunnel. For reading
labels on the wide side of the microplate, the laser should scan down through
one of the two slots in the side of the shuttle tunnel.

5. If the position of the MS710 needs to be adjusted; loosen the screw/washer
assemblies that attach the Bar Code Reader Bracket (Figure 27-26) to the
shuttle tunnel, adjust the tilt of the Bar Code Reader until it is aimed
properly, then tighten the screw/washer assemblies.

Beckman Coulter, Inc.
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6. To verity correct laser alignment, use the Pendant to move the shuttle with
the labeled microplate through the laser beam. The laser beam should pass
over al vertical bars on the bar code label simultaneously.

Note: Correct and incorrect laser/label alignments are shown in
(Figure 27-27).

Correct Laser | 3
Alignment

Incorrect Laser
Alignment

Figure 27-27 Bar Code Reader — Laser beam position over bar code label.

7. Using a Philips head screwdriver, loosen laser alignment adjustment screws
to adjust laser alignment as necessary (Figure 27-28). Retighten screws
when adjustment is complete.

Laser Beam

o
Laser Alignment P e
. (A I N i w
Adjustment Screws f=———--O=0
Y e e
[ s o 4 o Y
R S e A
e e o A S e
o e W v o
(I >
' [ o
(e
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Figure 27-28 Adjust laser alignment as necessary
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Note: The Bar Code Reader is pre-configured to read a variety of bar codes.
Refer to the Biomek® Stacker Carousel User’s Mané@d the bar codes
supported by the Bar Code Reader device.

CAUTION: If labware other than that specified in the Biomek® FX
Stacker Carousel User’s Manual is used, an increase in bad reads or
no reads may occur.

CAUTION: If a label is applied by any means other than the Beckman
Coulter Print and Apply device, an increase in bad reads or no reads

may occur.

8. If label needsto be applied to the microplate, it is recommended that a
Beckman Coulter Print and Apply device be used to position the [abel on the
microplate properly (Figure 27-29).

0.56 +0.25in.

> B

145+ 0.25in.

0.03+0.02in.

Figure 27-29 Label positioning on microplate
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28 Biomek FX CORE System

Integration

28.1 Overview

The Biomek FX can be operated within a SAGIAN Core automated system using
SAMI control. Labware used in a Biomek FX method may be stored in and
retrieved from other devices accessed by the ORCA robot, such asaCS
Incubator or Automated Microplate Carousel, then placed on the Biomek FX
deck.

During automated operation, ORCA loads |abware onto a specified Biomek FX
deck position. Because ORCA cannot reach the back row of the deck, the
grippers may move the labware to final configured destination as needed. The
gripper movements interact automatically via communications between SAMI
and Biomek FX.

Note: ORCA accesses three types of ALPS: OneByOne, OneByThree, and
TipLoader.

Communications between Biomek FX and the SAMI module also move the
Biomek FX bridge out of the way for labware placement by the ORCA, when
necessary. Once the deck is loaded, SAMI signals Biomek FX to begin the
method. After method completion, ORCA unloads the deck (with the help of the
Biomek FX gripper, if necessary).

Note: During a Biomek FX method run, it is not feasible to include a pause
allowing ORCA to add labware to the deck. ORCA waits until a Biomek FX
method is completed before adding or removing labware. The Biomek FX
Pause to Confirm Setup checkbox in the Instrument Setup stepis
automatically ignored within a SAMI method run.

Biomek® FX User’s Manual
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28-2 Biomek FX CORE System Integration

28.2 SAMI Setup

Before using Biomek FX under SAMI control, the software module must be
installed.

To add the Biomek FX module to SAMI:

Note: Do not repeat these steps if a Beckman Coulter Representative has
completed them during system installation.

Choose Start>Programs>SAGIAN Software.
Choose the SAMI Module Installations folder.
Double-click the Biomek FX Installation.exe file.
Choose Next twice to begin the installation.

Choose Finish when installation is compl eted.

Open SAMI Method Editor.

From the menu bar, choose Palettes>Edit.

Choose Biomek FX in the Available Stations list box.

© ©®© N o g~ w D PF

Drag the picture of the Biomek FX to the desired palette.
10. Choose Close.

28.3 Initialization

During system startup, an initialization method will be run on the Biomek FX.
Theinitialization method confirms:

e The power to the unit is turned on

» All cables are connected

Note: The initialization method should be short in duration, not exceeding
aproximately one minute. Although movement is not required, it is suggested
that the initialization method move the pod or bridge for visual verification that
SAMI and Biomek FX are communicating properly.

28.4 Configuring Biomek FX within SAMI

Insert the Biomek FX icon into the method flow in order to use Biomek FX in a
SAMI method. Configure the Biomek FX module after placing it into the method
flow.

At Biomek FX method completion, all labware should be replaced to their
original starting locations.

Note: ORCA is unable to locate labware for removal if the labware is on a
different deck location and could cause a crash.

Beckman Coulter, Inc.
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To configure and use Biomek FX in a SAMI method:

1. Dragthe Biomek FX icon from the tool palette to the appropriate area of the
method.

2. Double-click the Biomek FX icon to open the module configuration window
(Figure 28-1).

OR
Right-click and choose Configure. Biomek FX appears.

BiomekFX1

Jpdate I Cancel I Optiong | Time E stimate: |2

Chction 1 Method:

% Bun Method Advatced Method Step Configuration [Le «
Advanced Method Step Configuration [sc
™ |ritialize Advanced Method Step Configuration [Ve

Advanced Method Step Configuration. b

. Advanced Tuborial Five. bmt
~Reservair Cantra Agpirate and Digpensze.bmt

I~ Pre-run Command Bazic Method Advanced Method Step Ce

Bazic Method Step Corfigurations [trans

Canfigure Fre-rurn | Bazic Method Step Cornfiqurations _Bmt
Basic Method Step Comfigurations 2.bmt
™ Past-un Command Bagic Method Step Configuration [&epirah

Bazic Method Step Configuration [Combir
Configure Fastiun | Bazic Method Step Configuration (Mowve).
Bazic Method Step Confiquration [Start ar T
¥ Add Cleanup Step I Browiss... |

Fiun Method | Edi | Ealidatel [Vagables | Status: [Validated.

Figure 28-1 Biomek FX Configuration Window

3. Choose the desired Action:
* Run Method — Executes an existing method.

« Initialize — Executes an initialization method to verify
communications between SAMI and Biomek FX.

4. InReservoir Control, selectPre-run Command or Post-run
Command, and configure the refillable reservoir as desired. (RefBretl
Controller User’s Manuafor more information.)

Note: Pre-run Command and Post-run Command are applicable only
when a Deck Controller with a Refillable Reservoir are on the Biomek FX.

5. Select the method to perform in Method.
OR

Select Browse and locate the method to perform.
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Biomek FX CORE System Integration

6. To edit the Biomek FX method, select Edit. Biomek FX and the selected
method open.

7. The Add Cleanup Step featureis checked by default. This ensurestip
boxes are returned to their originating position at the end of a method.

Note: Add Cleanup Step sends all tip boxes back to original locations. If a
Cleanup step isin the method already, this adds a second, harmless cleanup
step to the method.

8. Choose Validate to be sure there are no errors in the method.

Note: This performsavalidation process similar to choosing the Finish step
in the Biomek FX Method View. The Estimated Time to Completion (ETC)
is updated when a method is validated.

9. Choose Variables to add Transport Property variables to be used in the
method, if desired (refer to Section 28.4.1, Adding Variables).

10. Choose Update to save the configuration.

Note: SAMI requires labware start and finish positions be the same. SAMI and
Biomek FX work together to make sure labware is placed appropriately by
ORCA and moved by the Biomek FX grippers.

28.4.1 Adding Variables

The variables field is optional and may be used for advanced featuresin
conjunction with the SAMI software. Variables in the SAMI module are defined
by labware Transport Properties, such as bar codes, transport IDs, or labware
names, and are available for use in a Biomek FX method. Transport properties
are values attached to specific pieces of labware during a SAMI method run and
remain with the labware throughout the entire SAMI method. The values of the
transport properties may then be used in a Biomek FX method by inserting the
associated SAMI variable into the method.

In a SAMI method, the variables defined by the Transport Properties are created
in Variables. Biomek FX does not need to have these variables defined in the
Start step configuration; however, it isrecommended that they be defined with a
default value during method creation, so the method validates correctly.

The following four values are defined for variablesin SAMI:

¢ Variable — name assigned in the SAMI module and used in Biomek

FX to represent a transport property.

Note: Variable names must be in the Biomek FX method in order for

the variable to be used properly.

» Position — deck position of the labware containing the property.

e Transport Property — a specific property for the labware, such as a

bar code, attached to a piece of labware during a SAMI method (refer to

SAMI 3 Addendum of the SAMI NT User’s Manudior more
information).

» Default Value — Generic value to use in place of a property.

Beckman Coulter, Inc.
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To add variables:
1. Choose Variables in the Biomek FX. Variables appears (Figure 28-2):

Yariable |Pnsitinn |Tran3|:u:rt Froperty |Default Walue |

ak I Cancel

Figure 28-2 Enter variables for Transport Propertiesin Variables

2. Clickinthefirst Variable field and enter the variable name.
3. Enter the Position for the labware containing the property.

4. Enter the Transport Property desired.

Note: Transport Property is case sensitive. Refer to SAMI NT User’s
Manualfor the correct Transport Property case.

5. Enter the Default Value.
6. Choose OK.

28.4.2 Configuring Biomek FX Options

Biomek FX Options (Figure 28-3) sets the workspace and deck access options.
Because ORCA cannot reach the back row of the deck, the labware passes
through a Loading Position on the Biomek FX deck, then is placed on the back
row viathe Biomek FX grippers.

Note: For this screening application, Beckman Coulter recommends the selected
position be restricted to row 1 on the Biomek FX deck. Other deck positions may
be selected, but certain configurations could result in an ORCA crash.

Note: The Position cannot be considered as part of a Biomek FX or SAMI
method. When placing labware on the deck via ORCA, the term No Access
appears in the Biomek FX Optionswindow for the Position. No Access hastwo
distinct meanings when using ORCA to place labware;

* When placing labware via thosition, thePosition is labeled aslo
Access, because SAMI and the Biomek FX method should not use this
position in their respective methods.

*  When placing labware directly, the back roviNis Access (because
ORCA cannot reach the back row); however, the back row can be used
in methods. Uséccess Via and select a deck position to allow the
Biomek FX grippers to place labware at these positions.
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Note: The Position and Access Via points cannot be used as part of a
Biomek FX method. If used as part of a Biomek FX method, labware
crashes could occur if ORCA and SAMI believe the position is free
when thereis actually labware at the position.

To place labware on the Biomek FX deck with the robot arm:

1. Choose Options in Biomek FX Configuration.

BiomekFX SILAS Module Dptions

Workspace: IE:\F’ngram Files'Biomek. F\Defaultw/orld. Browse... |

Initialize Method: IE:\F’ngram Files\Biomek Fx\hethodshB azic Browse... |

Oparise Sfe i e [355. e [t

rACCes
Deck: IDeck‘l A
Presentation Point:
aIDiest | AlviaGrnper | [F7 =]
|F'Dsiti0n ’.&ccessed ia ’ﬂ
F1
P2
F3
P4
P&
P&
P7 Mo Access ;I
Pogition: Access Vial
L1 {P7 |
Reszervoir Option:
Fiezervoir Module IHESEWD" j

ak I Cancel

Figure 28-3 Biomek FX Optionsin SAMI

2. Select the appropriate Workspace, if necessary.
Select the Initialize Method desired.

4. In Open/Close Safe Roving Height, insert the cal culated maximum
height.

Note: Thisisthe height that the Biomek FX pod moves when |oading and
unloading labware.

5. In Access, select the appropriate Deck for the method.

Note: The selected Deck needs to match the deck chosen in the Biomek FX
method.

Beckman Coulter, Inc.
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If appropriate, choose one of the following placement options:

e All Direct — ORCA places labware at the appropriate deck position
for all rows, except back row. Back row cannot be accessed.

» All Via Gripper — ORCA places labware at the designated deck
position selected iRresentation Point. The Biomek FX grippers
then place labware at the appropriate deck positions.

If All Via Gripper is selected, selecfresentation Point for the labware.
This deck position is used when labware is placed for gripper access.

Note: Presentation Point is not applicable unlegdl Via Grippers is
selected.

For positions that require an access point to be defined, select the access
point inAccess via.

If a deck controller and a refill reservoir are present, select the desired
Reservoir Module.

Note: This requires a deck controller and a refill reservoir. (Refer to the
Deck Controller User’s Manudl

10. Choose OK.

28.5 Device Error Detection and Response

If aBiomek FX error occurs during a SAMI run, a SAMI error message appears
with a description of the error and an OK button, as shown in the examplein
Figure 28-4.

Error E3

Flease acknowledge:
Biomek® Fx: Emorin Move Pod] To PF[0,0], Let, Loop from 1 to 5 step 1:
Error duning Abzolute Move: 13 Light Curtain Error

Figure 28-4 SAMI error message example

Choosing OK brings up the specific Biomek FX error message (Figure 28-5)
with three options:

Dialogs
Error in Move Pod2 Tc

Ermor in Mowve Podl To PF(0.0), Let, Loop from 1 to 5 step 1:
Errar during Abzolute Maove: 13 Light Curtain Error

Retry Snap |

4721000 33046 P

Figure 28-5 Biomek FX error message example
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e Abort — endsthe Biomek FX method and the SAMI method that were
running

* Retry — causesthe Biomek FX to attempt to retry the action that
caused the error. If the action completes successfully, the run—
including Biomek FX and SAMI—will continue.

Note: When using a dual-pod system, it may be necessary to choose

Retry a second time.

*  Snap — brings up Error Handling (Figure 28-6).

Error Handling I

Fress "Fix Error" when you wish to edit and run the continuatian.

When yau hawe finished fixing the error, Close the editor and
either click Abart or Cantinue

Abort [EamtnuE:

Figure 28-6 Error Handling message resulting from choosing to snap a continuation

From Error Handling:

1

Choose FIX Error to launch the Biomek FX software with the continuation
loaded.

Correct the error.

Run the continuation from the Biomek FX software (refer to Section 17.5.3,
Using Continuations).

After running the continuation, close the Biomek FX software that was
opened to fix the error.

From Error Handling (Figure 28-6), choose Continue to resumethe SAMI
run.

Note: Any internal errorswith the function of the Biomek FX are communicated
to the host computer, and an error message is displayed (refer to Chapter 17,
Handling and Preventing Errors).

Note: During a SAMI run, acopy of the default workspace is made. After
snapping a continuation due to an error from the Biomek FX module, any
changes made to workspace settings such as techniques or labware definitions
will not be made in the default workspace. To keep the default workspace up to
date, open the Biomek FX editor from the SAGAIN Software program group and
make the same change to settings there.
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28.6 Teaching in ORCA NT

The ORCA NT folder BiomekFX.fld is required before the robot will access the
station properly.

There are six frames associated with a Biomek FX. Each of the file columns of
the Biomek FX isaframe, and a sixth frame is asingle point located at one
corner of the Biomek FX.

Note: Column 1 is the left column from the robot’s perspective; therefore,
column 5 is the right column. Rows are designated as row 1 being closest to the
rail and row 4 farthest from the rail.

Each column accessed by ORCA needs to be framed. Columns are framed using
OneByOne or OneByThree ALPs. For all Biomek FX frames, the primary

framing tool (Figure 28-8) is aligned with the framing point mounted at the

center of the framing block (Figure 28-7).

Place Frame
Point Here

Figure 28-7 Framing block with frame point used

The Biomek FX frame points are:
Point #1 Row 1 of the column being framed
Point #2 Row 2 of the column being framed

Point #3 Rail +20 from Point #2,
Reach and Height the same as Pt. #2

e Type: Three-Point
e Tool: Tool_Framing_Primary
*  Taught with: Bend —90 Twist 180
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Figure 28-8 Primary Framing Tool

Following standard framing conventions, the framing block should be pushed to
the back right of the ALP being framed (from the robot’s perspective).

Note: Teaching in ORCA NT is normally performed by a qualified Beckman
Coulter Service Engineer. If framing is necessary, consult a Beckman Coulter
Service Engineer, or refer to tARCA NT User’s Manual

28.7 Troubleshooting

If Biomek FX Configuration does not show deck layouts on the right side of the
screen, adeck has not been chosen in the Options window. Choose Options,
select a deck, and define how it isto be accessed by the robot arm.

Note: Refer to Chapter 17, Handling and Preventing Error$or more
information about Biomek FX errors.
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29 Plate Replication Wizard

29.1 Overview

The Plate Replication Wizard is an avail able software option that automates plate
replication using the Biomek FX. Thiswizard makes it fast and easy to execute a
variety of replication protocols, including straight plate-to-plate and
reformatting.

The Plate Replication Wizard guides the operator through a series of options for
setting up the desired replication task.

Optionsinclude:
* Plate-to-plate format
* Reagent addition
* Bar code tracking
* Labware configuration
e Tip handling
»  System setup instructions
After completing the option-selection process, the Plate Replication Wizard

automatically generates a method that appears in the Biomek FX main editor for

execution.

29.1.1 Equipment Requirements

Before executing the plate replication method, specific equipment must be in
place including:

e The Plate Replication Wizard
* A Wash Station ALP

» A Bar Code Reader ALP

* A4x4 ALP

Specific equipment requirements and installation instructions can be accessed as

follows:
Start>SAGIAN Software>Plate Replication Wizard Help.
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29.2 Accessing the Plate Replication Wizard

To access the Plate Replication Wizard:

1. From the menu bar, choose File> Method Wizard.... Method Wizard
appears (Figure 29-1).

— N rDezcnption
u%_oo @ Thiz Wwizard makes it fazt and eazy to
el autornate a varigty of replication

Mew Method  Plazmid DMA protocols including straight plate-to-plate
Miriprep and reformatting.

Settable options inciude plate-to-plate
farmat, reagent addition, bar code
tracking. labware types and tip handling,
L zing thiz Wizard automatically
generates a method that is ready to run
along with instructions on how to zet up
the system.

QK I Canicel

Figure 29-1 Plate Replication Wizard access

2. Choose Plate Replication>OK. The Plate Replication Wizard appears
(Figure 29-2).

Plate Replication

Plate Format This Wizard makes it Fast and easy to automate &
1 wariety of replication protacols including straight plate-
to-plate and reformatting by taking vou through an
interview process about yvour opkions ko replicate one or
Plate Information more compound plates,

Clicking on a box to the left will skip to that section, You
mayw press the 'Finish' button ak any time to walidate the
current settings and generate a methad,

On the 'Summary' screen, you can review the choices
wou have made and save those settings you have
chosen using the 'Save Settings...' button, To restore
these settings, click on the My Settings’ bukton below,

Clicking the Text' button will get wou started, then will
move vou ko each successive screen,

Help is available by clicking on the '#* button.
Troubleshooting assistance during runtime can be Found
in the 'Plate Replication Help' located in the "SAGLAN
Saoftware' pragram group fon the Stark menu),

SurmMmary

My Settings = Reset Settings

?| Cancel = Bacl I Mext = I Einish

Figure 29-2 Plate Replication Wizard

3. Follow theinstructionsin the Plate Replication Wizard (Figure 29-2).
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30 Plasmid DNA Miniprep Wizard

30.1 Overview

The Plasmid DNA Miniprep Wizard is an available software option. Thiswizard
makes it fast and easy to automate a filtration-based DNA plasmid purification
that attains comparable yield to existing procedures.

The Plasmid DNA Miniprep Wizard guides the operator through a series of
option choices including number of plates and elution volumes. The wizard then
creates a method automatically in the Biomek FX main editor for execution.

30.1.1 Equipment Requirements

In order to use the Plasmid DNA Miniprep Wizard, there are that requirements
must be met, including obtaining:

e The Plasmid DNA Miniprep Wizard
* A SPE Manifold ALP

* A Vacuum Valve Unit

e The appropriate labware

Specific equipment requirements and installation instructions can be accessed as
follows:

Start>SAGIAN Software>DNA Preparation Wizard Help.

30.2 Accessing the Plasmid DNA Miniprep Wizard

To access the Plasmid DNA Miniprep Wizard:

1. From the menu bar, choosge> Method Wizard.... Method Wizard
appears (Figure 30-1).
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30 Plasmid DNA Miniprep Wizard

Method
— e Dezcription
g@a\ .;_oo @ Create a miniprep method o purify
e T plasmids using vacuun filtration,
Plate

Fieplication

ak I Cancel

Figure 30-1 Plasmid DNA Miniprep Wizard access

2. Choose Plasmid DNA Miniprep>OK. The Plasmid DNA Miniprep

Wizard appears (Figure 30-2).

Plasmid DNA Miniprep

This Biormek® FX method wizard
will create a miniprep method to
purify plasmids wsing wacuum

' filtration,

Wash

Elute

Sumnary My Settings =

?| Cancel | = BEGH I ek = I Finish

Figure 30-2 Plasmid DNA Miniprep Wizard

3. Follow theinstructionsin the Plasmid DNA Miniprep Wizard.
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Appendix A: Specifications

Table A-1 System Specifications

Item

Description

Environment

Indoor use only

Power Requirements

US: 100-120VAC, 60Hz
Europe: 200-240VAC, 50Hz

Pneumatic
Requirements

40 - 100 psi of clean dry air
275 - 690 kPa of clean dry air

Compressed Air
Requirements

Air Pressure: 40 - 100 psi of clean dry air —
275 - 690 kPa of clean dry air
Air Flow: 2.25 cfm @ 40 psi —

.064 m¥/min @ 275 kPa

Dimensions

60 in. (L) x 32 in. (W) x 43 in.(H)

Weight

250 Ibs. with one bridge, one pod, and a canop
330 Ibs with two bridges, two pods, and a canoy

Dy

Ambient Operating
Temperature

5-30°C (59-86°F)

Humidity Restrictions

<85% (non-condensing) @ 30°C (86°F)

Altitude Restrictions

up to 2000m (6562ft)

Installation Category

Category Il

Pollution Degree

2
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Table A-1 System Specifications

Iltem Description

Fuses US: 250VAC, 5 amp, 5x20 mm, SLO-BLO, UL
recognized, CSA certified
Europe: 250VAC, 5 amp, 5x20 mm, SLO-BLO,

CENELEC approved
Communications to RS-232 port
Host
Communicationsto Tip | CAN
L oader
Communications to CAN
Active ALPs
IBM 300 PL CPU: Pentium |11, 500 MHz
MiniTower RAM: 128 MB

Hard Drive: 13.5 GB

Diskette Drive: 1.44MB 3.5"

CD ROM Dirive: 24X

Monitor: 17", Super VGA, 1024 x 768, small
fonts, w/256 (high), colors

Keyboard: 101 Key

Mouse: IBM Compatible

Operating System: Windows NT v. 4.0

Beckman Coulter, Inc.
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Appendix B: Framing Instructions

B.1 Preparing to Teach (Frame) the Biomek FX

To teach (frame) the Biomek FX, the following operations must be completed:
» Installing and positioning AccuFrame
e Homing the pods
e Attaching the framing fixture to the head

» Performing the framing procedure
B.1.1 Installing AccuFrame
f CAUTION: Turn off power to the Biomek FX main unit before

attaching or removing AccuFrame.

1. Turn off power to main unit before connecting the AccuFrame
(Figure B-1).

2. Plug the AccuFrame into an available CAN port on the Biomek FX tower.
WARNING: Make sure the light curtain is not violated by the

AccuFrame cable. If the light curtain is violated, the framing process
halts immediately.

WARNING: Make sure the AccuFrame cable does not interfere with
pod movement.

> B

3. Turn on power to main unit.

4. Manually place the AccuFrame onto the chosen ALP by placing the back
right corner first and pushing the AccuFrame gently down onto the ALP.

5. Make sure that the AccuFrame is fully seated along the posts at the top and
right sides of the ALP.
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| AccuFrame Light Beams

Power
Light
=) R

Gripper Cutout
Grippers are . .
framed at the cutout [~ AccuFrame Light
of the bottom of Beam Indicators
both sides of frame
tool.

Figure B-1 AccuFrame tool

B.1.2 Homing the Pods

The instrument has been powered on after being powered off to install
AccuFrame, so both pods must be homed before beginning the framing
procedure.

To home each pod:
1. From the menu bar, choose Tools>Manual Control.

2. Choose Home D. The following Warning appears (Figure B-2):

Wwarning

“'ou are about to home D, If there are tips attached, they may be shucked. If there iz iquid present, it may be dizpenzed. If you home
[ while the framing probe is connected, the probe or the pod may be damaged BADLY.

Cancel |

Figure B-2 Warning must be addressed before homing process begins

Beckman Coulter, Inc.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Framing Instructions B-3

3. After confirming that the actions in the Warning have been addressed
appropriately, choose OK. The pod will home the D axis.

4. Choose Home Z, XY. The pod will homeintheZ, X, and Y axes.
5. Choose OK.

B.1.3 Attaching the Framing Fixture

After homing is complete, install the framing fixture on the pod head as follows:

Note: Make sure the front of the framing fixture isto the front of the instrument,
and the framing guides are to the back and left (Figure B-3).

1. Hold the framing fixture (Figure B-3) against the head with the framing
guides pressed to the back row and left column of mandrels.

2. Gently pull the framing fixture to the front and right. Verify the framing
guides are touching the mandrels.

3. Tighten each thumb screw until the framing fixture is attached to the head.
The pod is now ready for framing.

Framing
Guides

Back of

Front of
Framing Fixture

/Framing Fixture

Framing
Probe

Figure B-3 Framing Fixture
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B.2 Teaching (Framing) the Biomek FX

To teach (frame) the deck:
1. Choose Tools>Deck Editor (Figure B-4).

Current Deck: Deckl

) x i) ey
MHew Deck  Delete Deck Bename Deck Open Deck Delete ALP Properties LCloze

FouBeFour i
LeftB arcodeR eader
LeftTrash

OneByFive
OneBylne
OneByThree

RightB arcodeReader
RightTrazh
StackerCarousel
StimerdLP

TipLoader

TipTrazh
WashStation

--

Coords [cml: [3506  [7.233  [457

Figure B-4 Deck Editor

2. Open the deck that isto be framed. Verify that it reflects the current
configuration of ALPs. If it does not reflect the current configuration, place
the ALPs on appropriate deck locations by dragging and dropping from the
list onto the deck, then continue on to step 3. If it does reflect the current
configuration, continue on to step 3 now.

3. Double-click on the position containing the AccuFrame. Position
Properties appears (Figure B-5).

Note: The coordinates displayed are the default values, but the software still
has to be taught precisely where the position is on the deck.
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PostionPropertios K|
Mame IF'E sLP Type:IDneB_l,lT hree
# [om) * [om) Z [om) Precizion

Podl Coordinates |24_434 |18.883 |-15_? |NotFramed
Pod2 Coordinates [24.434  [18663 | [157 | [NatFramed

Advanced MC | Teach | More = |
Auto Teach |

Figure B-5 Position Properties

4. If using adual-pod system, choose the pod being taught
(Pod 1 or Pod 2).

5. Choose Auto Teach. Thiswill move the pod to the position being taught.
The framing probe will be above the AccuFramein that position.

6. Check to make sure the probe will not hit the wall of the AccuFrame or miss
the AccuFrame altogether when it lowers. Choose OK.

Note: An error message appearsif both light beams are not broken when the
pod islowered into the AccuFrame. If this occurs, using Advanced Manual
Control (if necessary, refer to Chapter 15, Manually Controlling the Pod and
Grippers), move the pod until the probe breaks both light beams and all the
indicator lights are on. Choose Teach, and the pod will continue the
teaching process.

Note: The pod will lower and move around inside the AccuFrame
automatically until it breaks the light beams (Figure B-1). The pod will stop
after framing (teaching) is complete, and the two light beam indicators will
be illuminated.

7.  Wait until the pod stops moving and Teaching Instructions appears
(Figure B-6).

Teaching Instructions

The location iz -7, 480 cm, -9.105 cm, -15 683 cm,
The change iz 0002 cm, 0007 cm, 0.007 om.

“Wihat would wou like to da?

£~ Shift 4LP

" Shift deck

Ok I Cancel

Figure B-6 Teaching Instructions
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8. Choose from Shift position, Shift ALP, or Shift deck for appropriate
teaching instructions (refer to Section B.3.1, Selecting Appropriate Teaching
Instructions).

9. If the coordinates displayed appear reasonable, choose OK. Position
Properties isin view again, and the position is framed for the pod that was
used.

10. Choose OK to close Position Properties.

11. For framing additional positions, repeat steps 2 through 10.

Note: Refer to Chapter 25, Active ALPsfor specific framing instructions the
96-Channel Tip Wash ALP or SPE ALP.

12. Choose Close to close the Deck Editor.
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B.3 Important Teaching Instructions Information

B.3.1 Selecting Appropriate Teaching
Instructions

In Teaching Instructions (Figure B-6), what isto be shifted as a result of the
teaching process has to be selected. Make this choice using the following
information:

WARNING: Use Shift deck only before other ALPs or positions are

A taught. Shift deck will shift all ALPs and positions, resulting in
incorrect coordinates if applied to previously taught ALPs and
positions.

»  Shift position — shifts only the deck position with the AccuFrame by
the amounts showighift position is the most precise teaching
procedure, and it is useful when 384-well plates will be used (especially
on larger ALPs, such as the 4x4); otherwise, shifting the entire ALP is
usually sufficient.

e Shift ALP — shifts the entire ALP and all deck positions associated
with the ALP by the change amounts sho®hift ALP typically is
precise enough for using 96-well plates.

e Shift deck — shifts all ALPs associated with the deck by the change
amounts shown. Choo&hift deck when framing the first location of a
new deck. The shift amount required typically is not large, but
everything on the deck may have to be moved 1 cm, for example.

Note: When framing a multiple-position ALP (1x3, 4x4, or 1xShift ALP on
the first position, theShift position on the rest.

Note: Different positions on an ALP can be taught in different ways—Position/
ALP/Deck

B.3.2 Precision When Teaching Two Pods

After framing with a pod, Pod 1 for example, Po@@&ordinates will change to
match those of Pod 1 (Figure B-5). Tlecision field for Pod 2, however, will
still displayNot Framed until Pod 2 is actually framed for that position. When
precision is critical, as when using 384-well plates, each pod must be used to
frame each position.

Note: If Pod 2 in the example above has been framed before Pod 1, the
Coordinates will not change to match those of Pod 1.

Note: After teaching both pods, the coordinates displayed for the two pods
typically will be slightly different.
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B.4 Framing the Grippers

When the Beckman Coulter Service Engineer has completed the installation of
the Biomek FX instrument, the grippers will be framed properly. The framing
process for the grippers will not have to be repeated unless extraordinary
circumstances occur, such as accidently bending a gripper. Should the grippers
need to be reframed, compl ete the following procedure.

Before framing the grippers, make sure:
¢ Instrument is homed
« Position is framed where the grippers will be framed
e AccuFrame is installed on the appropriate position
To frame the grippers:

1. From the menu bar, chooseols>Pod Editor>Pod 1 tab (or Pod 2,
as neededprame Gripper (Figure B-7).

Pod Editor
PET ] poc |
Pod Setting

Head Serial # I Additional Safe Height IU.?E cm
Speed Limit |1 uli} % Global Min Safe Height |-1 Q00oa =]

[Conelate Fads | Additional Timeout |25 3

# [om) " [zm) Z [cm) O [pL]
Mirirum  |-65.9 |53 [155 [64.25
Maimum |70.55 322 {22 [208

seg | [eaw | ez G|

Laszt Walidation INnne SetValidation Time |

—Gripper Settings————— 1 Tip Setting
Gripper Extend Time |0.55 g

Gripper Retract Time |0.55 s Tip Unload Time |4 3
Gripper & Offset [1.43764  cm TipLoad Settle Time |6 3
Gripper ' Offzet |-0.92 om Post TipLoad D Pos. |0 cm
Gripper £ Offzet |-6.5532 cm || Post Tiplnload O Fos. |0 cm

1A
1]

Gripper O Offset (0.8 om Unload Speed Limit |30 %

F Iz B i

}L

0 Cancel |

Figure B-7 Pod Editor
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2. Make sure the topics that appear in the Warning are addressed
(Figure B-8).

/ The gippers cannot be holdng argthing for this operabon, Make sue they have been relracted. Also, make sure there is
-’! nothing between the pod and the location that you wall frame the oripperz at (such as a stack of labware].

Figure B-8 Warning to make sure grippers are ready for framing

3. InPick Position (Figure B-9), click on the position where the grippers will
be framed. This position must be framed first and should be a small passive
ALP, if possible.

Pick Position =

Place the framing tool on a position that has been framed, select that
position below, and hit "Ok".

P1 P5

Fa F13 P17

P10 i P14 P18

F15

Figure B-9 Pick the position where grippers will be framed

4. Choose OK. Thismovesthe pod to that position and extends the grippers.

Note: The gripperswill be extended alittle high and opened allittle wide at
the end of the step 4 move.
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5. Advanced Manual Control (Figure B-10) and Frame Gripper
(Figure B-11) appear side by side. Using Advanced Manual Control (if
necessary, refer to Chapter 15, Manually Controlling the Pod and Grippers
for instructions on moving the grippers), move the grippers until they are
aligned with the bottom of the AccuFrame (Figure B-12), and squeeze the

grippers until they firmly touch the AccuFrame inside both notches at the
bottom.

Note: Both grippers must touch at the same time when sgqueezing, which
usually necessitates amove along the Y axis.

Note: Assessing the position of the grippersin step 5is avisual task.

Advanced Manual Control: Pod1 I
ector Builder Delta

U I_
_‘D ‘-"Ea,:k # 0 =11
Home 2, =
— v [0 em
Extend Gripper Left 4 - = Fiight z IEI.'I cm

D ID.1
Retract Grpper Fwd, ' -

Down

[EEE]
Botect ipe |
_HovezMor |
[EETETE)

Move Z-ban D Units
-)v(- JI-) % cm
Abzolute Move . )
Squeezesdzpirate | UnSgueeze/Dispenze i pl

—Current Position
% |0924  em v [0102 cm z [395 om0 (0342 cm

i Movement Wector

bt IU cm IU cm 2 IU cm O IU cm
v &utoClear  ¢2 Clear | Speed (100 % 3 Go Stop
Cloze

Figure B-10 Advanced Manua Control for moving grippers for framing

Frame Gripper E I

b anually rove the pod inko gripping
pozition, and hit "0K",

Cancel |

Figure B-11 Moving pod into gripping position
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B-11

)

)

)
&)

Figure B-12 Gripper framing position with AccuFrame

Correct Gripper Alignment
Bottom of gripper finger aligned
to bottom of AccuFrame and
aligned to the inside of cut-out.

Incorrect Gripper Alignment
Top of gripper finger aligned to
top of cut-out of AccuFrame
without aligning to inside of
cut-out.

Figure B-13 Correct and incorrect gripper framing alignment

6. InFrame Gripper, choose OK.

Note: The grippers are now framed for the selected pod. If necessary, complete

the above gripper framing process for the other pod in a dual-pod system.
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B.4.1 Testing Gripper Framing Accuracy

To make sure the grippers work properly, create and execute a method to move a
piece of labware from one framed deck position to another. If problems occur,
repeat the framing process until the grippers are working.
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Appendix C: Installing and
Configuring Active ALPs

C.1 Overview

Each Biomek FX active ALP requires a specific procedure for installation and
configuration. This procedure includes:

* Physically mounting an active ALP to the Biomek FX deck or ALP base
e Setting up an ALP in the Biomek FX software for operation

e Associating an active ALP with a position

» Configuring an ALP to complete required operations within a method

This appendix is a guide to specific sections of this manual and sequences of
actions that must be completed when installing and configuring active ALPs.

Note: Initial installation of active ALPs will be completed by a Beckman
Coulter Service Engineer when the Biomek FX system is installed.
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C.2 Mounting Active ALPs

Specific instructions for mounting each type of active ALP on the Biomek FX
deck and for compl eting the appropriate electrical, air, and liquid connections are
provided for the following active ALPs (refer to Chapter 25, Active ALPS):

e Stirring ALP (refer to Section 25.%irring ALP)
e Tip Loader ALP (refer to Section 25.Hp Loader ALP)
e Shaking ALP (refer to Section 25 Mijcroplate Shaking ALP)

e Solid Phase Extraction (SPE) Vacuum Manifold ALP (refer to Section
25.5,0lid Phase Extraction (SPE) Vacuum Manifold ALP)

¢ Heating & Cooling ALP (refer to Section 25Heating & Cooling
ALP)

¢ 96-Channel Tip Wash ALP (refer to Section 286-Channel Tip Wash
ALP)

e Bar Code Reader ALP (refer to Section 2R&; Code Reader ALP)

C.3 Setting Up ALPs in the Software

After the active ALP has been installed, it must be set up in the Biomek FX
software. This setup is completed uskigrdware Setup, which detects and
installs the Biomek FX devices, including active ALPs, present on the
instrument.

Note: The Device Controller may need to be configured for proper operation of
an active ALP (refer to Section 26.1Gphnnecting Devicesto the Device
Controller).

C.3.1 Accessing Hardware Setup

Hardware Setup is accessed through the Start menu (refer to Section 13.2,
Accessing Hardware Setup).

C.3.2 Using Hardware Setup

Follow the appropriate instructions ktardware Setup for defining the active
ALP that is being installed to the software. Active ALPs mounted on the Biomek
FX deck will be displayed in theetected field in Hardware Setup.
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C.4 Associating an Active ALP with a Position

After aerting the software to the presence of anew ALP, the software must then
be told where the ALP is located on the Biomek FX deck. This processis
completed using the Deck Editor (refer to 12, Preparing and Managing the
Deck).

After the device has been added to a deck, the position must be framed so that the
pod can access the active ALP (refer to 12.4, Teaching (Framing) the Deck).

C.5 Configuring an ALP for Use in a Method

ALPs are configured specifically for the operation being completed in a Biomek
FX method. The following list gives direction to the chapters that provide
instructions for configuring AL Ps for specific steps and operations:

¢ ALPs used in steps from the Basic Step Palette (referdsifg the
Basic Sep Palette)

e ALPs used in steps from the Intermediate Step Palette (refeldting,
the Intermediate Sep Palette)

e ALPs used in steps from the Advanced Step Palette (refettarg)
the Advanced Sep Palette)

» ALPs used in steps from the Devices Step Palette (refelisigy the
Devices Sep Palette)

Biomek® FX User’s Manual

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



xIvii

Glossary

IxX1ALP Passive AL P that occupies one position on the Biomek FX
deck and holds one labware stack.

IxX3ALP Passive ALP that occupies three positions on the Biomek FX
deck and holds three stacks of labware in one column.

IX5ALP Passive AL P that occupies four positions on the Biomek FX
deck and holds five pieces of labware in one column. Labware
on a 1x5isnot gripper accessible.

20 pL Head Installed on the Multichannel Pod allowing for the aspirating
and dispensing of up to 55 microliters total.

200 pL Head Installed on the Multichannel Pod allowing for the aspirating
and dispensing of up to 225 microliters total.

4x4 ALP High-Density Passive ALP that occupies sixteen positions

the Biomek FX deck and holds sixteen stacks of labware in
four rows of four.

96-Channel Head

Device attached to the Multichannel Pod that performs lig
handling functions on 96 wells of a microplate at a time.

96-Channel Tip Wash ALP

Active ALP that circulates wash solution for cleaning
disposable tips.

Absolute Moves

Low level, position-to-position moves along one or more &

uid-

IXES.

AccuFrame

Tool used for framing the positions on the deck.

ALPs - Active

Active ALPs are ALPs that attach to communication, powe
and/or air sources for dynamic operations, such as tip load
tip washing, bar code reading, stirring/mixing, and shaking
Active ALPs are modules that can be added to the deck in g
to increase the Biomek FX liquid handler’s abilities.

r!
ing,

rder
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ALPs - Passive

Passive ALPs hold labware in place on the deck.

ALPs (Automated L abware Positioners)

Removable and interchangeabl e structures used to secure,
position, or actively manipulate the labware on the deck.

Axis Reference line along which distances are measured in a
coordinate system. Biomek FX has four axes for each pod: X,
Y,Z,andD.

Bar Code Reader ALP Active ALP that scans bar code labels applied to labware.

Base Plate Stainless stedl plates that form a deck surface on which ALPs
are mounted. Surfaceislaser etched with numbers and outlines
for ALPs with both 4.5” x 6” and 6” x 9” bases.

Base Unit Biomek FX instrument that comprises the tower, bridges, g

deck, and ALPs.

Bearing Block Slides

Slides that guide the bearing blocks on the 96-Channel p

Bearing Blocks

Rectangular blocks that ride along the guide rails in either
bridge when using the 96-Channel pod.

Biomek FX

Multi-axis liquid handling system with a 96-channel pipettin
capability in the form of pods. Utilizes an open-architecture
that allows users to choose the functionality of the system
choosing the pod(s) and ALPs that apply to their specific ne
An integrated system that can function as a stand-alone sy
or as an integrated part of a SAGIAN CORE System. On it
own, Biomek FX is a liquid handler, but with ALPs it is an
expandable system that grows with the addition of applicati
(ALPs and pods). Biomek FX may incorporate existing
devices, such as ORCA robot, Biomek Stacker Carousel, g
Bar Code Readers.

Biomek Stacker Carousel

External microplate storage device that may be used wit
Biomek FX. This device is integrated into the system to pre
and store labware to and from the deck.

ods,

h the
sent

—

(0]

Blowout Process in which extra air is aspirated into tips before
aspirating liquid and then dispensed after dispensing liquid
ensure all liquid has been dispensed from the tips.

Bridge L-shaped support structures that move in the X axis. Bridg

hold the pods and move them in the Y axis. One or two brid
are available on the Biomek FX to create a single- or dual-
instrument. Left and right bridges are defined by viewing th
instrument from the front.

es
ges
bod

Called Method

Method opened and run from a Run Method step.

CAN (Controller Area Network)

Controller Area Network speaks to multiple microprocess

ors.

Canopy

Device that blocks the Biomek FX light curtain above the
instrument so that movements above the instrument do no

cause a light curtain violation.
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Chamfers

Angled cuts on edges. In this case, they are on the head of the
Multichannel Pod and must be pointed to the back of the
instrument to remove and install heads.

Collar (SPE Vacuum Manifold ALP)

Device that supports the source microplate and encloses the
receiver filter microplate during filtration operations using the
SPE Vacuum Manifold ALP.

Communications Cable

Cable used to link Biomek FX or other devices to the host
compulter.

Configuration View

Part of the main editor where the configuration for each step
appears. The view changes to correspond to the highlighted
step in the Method View.

Conic length Lowest triangular section of atip.

Connections Located on each side of each tower. Connections include air,
power, communications, Device Controller, and framing tool.

Continuation Allows a method to be stopped and edited during the method
run.

Coordinate Any of aset of numbers used to specify the location of a point

in space. In this case, the Biomek FX has four coordinates per
pod: X, Y, Z, and D.

Current Deck Display

Display located at bottom of the Biomek FX main editor
showing the location of labware on the deck during a method
run. Also shown in the Deck Editor.

D axis Axiswhich allows for aspirate, dispense, tip shucking, and
gripping operations. Movement along axisis vertical.

Deck Workspace on the software. Physical deck of the Biomek FX
upon which AL Ps are attached.

Deck Layout Current configuration of the deck.

Deck Position Specific place on the Biomek FX deck. Positions may be
named automatically or may be given custom names.

Delta Used for Manual Control. Change value for manual movement

of pods.

Device Controller

Provides ameans to control anumber of high voltage and low
voltage digital outputs and inputs. Digital 10 devices on the
deck that must be connected to the device controller must be
configured to use the device controller through Hardware
Setup.

Diffuse-reflective

Characteristics of the perimeter light curtain system. The light
curtain projects a diffused array of infrared light, rather than a
vertical laser-light beam.

Disposal ALP—Self-Contained

Passive ALP that includes a waste receptacle positioned
the Disposal Waste Stand. Designed to dispose of used tip

inside
S.
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Disposal ALP—Slide

Passive ALP with a slide inserted into it that extends from
edge of the Biomek FX deck. Items placed inside the ALP s
into a receptacle placed below. Designed to dispose of use(
or used labware (but not both within the same method).

the
ide
] tips

gent.

prder

DMSO Caustic cleaning agent frequently used in labs. Corrosive 8

Encoder Tracks the absolute position of an axis.

Enqueue Used internally by software and firmware to establish the ¢
of operations of the Biomek FX.

Expression One-line combination of alphanumeric characters and/or

variables combined using mathematical operations. May b
used anywhere a variable can be used.

%

Filter Microplate

Labware through which fluids are separated from solids in
SPE ALP.

the

Follow Liquid

When chosen, the tips will follow the liquid level during
aspirate or dispense. If no liquid levels are defined in the
labware wherFollow Liquid is active, an error will occur. The
error will read Tannot move relative to liquid level if liquid
amounts are not defined for specified labware.”

Framing

Process of providing exact coordinates of positions on the
Biomek FX deck or exact offsets for grippers. Also called
teaching.

Framing Tools

Tools used in the process of framing the Biomek FX deck
grippers.

or

Grippers

Mechanical fingers that extend from the pod to grip labwat
Grippers grasp labware along the long side and move the
labware from one location on the Biomek FX deck to anoth
The grippers contain two fingers: a double gripper located
the front of the pod and a single gripper located to the back
the pod.

(o}
of

Hardware Error

Error resulting from problems with the hardware, such as
light curtain violation.

Head

Working portion of the pod that performs liquid-handling
functions (aspirate and dispense).

Heating & Cooling ALP

Active ALP that heats or cools standard labware.

Home Position

Origin of an axis or coordinate system. This position is wh
the pod goes when it is homed. For a one-pod system, the |
position is located toward the back left corner of the
instrument. For a dual-pod system, the home position is loc
at the back right corner of the instrument. Also known as th
Zero (0) point.

ere
nome

ated
e

Homing

Process of locating the home position. This process must
done every time the instrument is powered up.

pe
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Step controlling actionsin amethod based upon a condition,
such as liquid volume in labware or aspirate amount.

Import file

File that contains settings from a workspace.

Import/Export Utility

Utility that allows settings from aworkspace to be recovered or
shared.

Initialization Process of setting or verifying a starting position when the
instrument is powered up. This process sets the instrument to
its starting configuration.

Instrument Setup Step which specifies the configuration of the Biomek FX deck

and pods. Includes |abware and labware contents for items on
the deck.

Justin Time (JIT)

Step which synchronizes the execution of its substeps. Steps
within the Just In Time block are enqueued in the order in
which they appear in the Method View, but it may be possible
to execute two or more steps simultaneously.

Labware Class Type

Groups of labware, such as titer plates, available for use with
Biomek FX. Labware class types may be added, modified, or
deleted as needed.

Labware Properties

Characteristics of labware for use in a method. Accessed from
either Device Setup or Instrument Setup steps.

Light Curtain

Perimeter diffuse-reflective safety component that stops system
when objects more than one inch in diameter penetrate the
protective zone.

Limit Switches

Stops travel before an axis hitsits hard stops.

Liquid Type

Liquid characteristics and properties. Edited in the Liquid Type
Editor.

L ocating Cone

Cone-shaped protuberance on the top of ALPs used for
positioning and holding labware in place.

Locating Pins

Pins protruding from the bottom of an ALP stand that dip into
the locating holes on the Biomek FX deck.

Locking Rods

Rods on the Tip Loader ALP that engage the pod and then the
tip box when loading tips.

Log File that provides text record of a method run. The Biomek FX
software offers three types of logs: details, errors, and
pipetting.

Loop Step that repeats a sequence of steps anumber of times during a
method.

Main Editor Main window for building liquid-handling methods for the

Biomek FX. Includes the Step Palettes, Method View,
Configuration View, Current Deck Display, menu bar, toolbar,
and status bar.
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Mandrel

Part of a head which holds a disposabletip and is used for
aspirating and dispensing functions.

Manual Control

Allows pods to be moved manually via a software interface.

Method Sequentially ordered list of steps comprising aliquid-handling
procedure.

Method View Pane in the Biomek FX main editor displaying the stepsin a
method.

Microplate Labware used in liquid-handling procedures. Also referred to

as amicrotiter or titer plate.

Microplate Shaking ALP

Active ALP that mixesliquids in microplates using alinear
shaking motion. Called Shaker ALP in software.

Microtiter Plate

Labware used in liquid-handling procedures. Also referred to
as amicroplate or titer plate.

Multichannel Pod

Self-contained working unit installed in the right, left, or both
bridges of the Biomek FX. Contains its own electrical cabling,
communication, and pneumatic connections with the base unit.

Nested Steps Steps residing within another step, such as Loop, If, or Let.
Observed Error Error observed during a method run not resulting in an error
message.

Offset Distance from one point to another point.

Open Architecture

Philosophy used when designing the Biomek FX platform.
Expansible and open to many uses. Users may pick the
equipment that will be most beneficial to their liquid-handling
needs. The system is expandable in use and configuration so

that as users’ needs change, the unit can be changed to faqilitate
those needs.

ORCA® (Optimized Robot for Chemical During automated operation, ORCA loads labware onto

Analysis) specified Biomek FX deck positions.

Parameters Configuration values that are part of a method or step.

Pipetting Template Controls the pipetting actions and movements of a pod wjthin
the wells of labware.

Plasmids Circular double-stranded DNA molecules that exist
independently from the bacterial chromosome. They are used
extensively in DNA cloning procedures.

Plate Replication Wizard Wizard on the Biomek FX software that automates methad
creation for a variety of copying protocols.

Platform Usually used to describe the deck of the Biomek FX and is used
synonymously with “unit.” The base or working area of the
Biomek F/X system.

Pneumatic Air pressure used for movement in some pod and ALP actions.

Beckman Coulter, Inc.
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Pod Self-contained component housed in the bridge of the Biomek
FX instrument. Used for liquid-handling and labware
manipulation.

Pod Yoke Interconnect between the bridges and pods.

Pool (Combine)

Aspirate from multiple sources and dispense to asingle
destination.

Position See deck position.

Preferences Dialog alowing for changesin the look of the software
window and sets Validate Before Run options.

Prewet Aspirates and dispenses a specific amount of liquid before
performing actual pipetting procedures.

Promega Plate Speciality microplate used with the SPE Vacuum Manifold
ALPto pull down filtered liquids. Used with the Plasmid DNA
Miniprep Wizard.

Properties Characteristics of objects and operations used within the

Biomek FX system. For example, labware has properties for
well volume and liquid type, and a pod has properties for speed
[imit and axes limit.

Protective Barriers

Devices, such as the protective shields and light curtain,
installed to reduce the risk of personal injury.

Protective Shield Plexiglass plates installed by a Beckman Coulter Service
Engineer on the sides and possibly the bottom of the Biomek
FX instrument.

Protective Zone Areaof the Biomek FX protected by the light curtain and
protective shields.

PSI Pounds per square inch. Measurement used when setting air

pressure for pneumatic lines.

Qiagen® Plate

Speciality microplate used with the SPE Vacuum Manifold
ALP to pull down filtered liquids. Used with the Plasmid DNA
Miniprep Wizard.

Relative Moves

Moves made relative to the current pod location. These afe
used in the Advanced Manual Control dialog to move a podl.

Reservoir

One-well labware receptacle holding liquid to be used in a
method.

RS232 Communication

Serial communication standard used for PC to Biomek FX
connection.

Run Method

Step that executes a method within the current method.

Run Time

Any period when a method is executing.
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SAMI® (SAGIAN Automated Method

SAGIAN software used to operate a robotic arm and contrg

Interface) the flow of microplates in an automated method. SAMI allows
configuration of devices, including Biomek FX, during a
method to perform tests on liquids in microplates.

Shuck Plate Tiered plate on the head used to remove tips from the mandrels.

Shucking Removal of tips from mandrels.

Shuttle Transfers microplates between the Biomek Stacker Carousel
and the Biomek FX.

SILAS™ Open-standard protocol for inter-process messaging desighed

by SAGIAN. Allows independent development and
modification of software modules used to control devices s
as a stacker carousel or barcode reader.

uch

SILAS™ Module

Software module used to control the operation of a device
handle data in a SILAS integrated system, such as SAMI®
systems.

or to
NT

Snap Continuation

Command which allows for the creation of a continuation
during a method run.

Software Error

Error resulting from inconsistencies between the software
instrument or between configuration items.

and

SPE Stack

SPE Vacuum Manifold components that are stacked during a

method to create the SPE Vacuum Manifold ALP.

SPE Vacuum Manifold ALP

Active ALP that filters fluid from samples by pulling the fluid

through a filter microplate.

=

Speed Limit Percentage of maximum speed at which an instrument mgve
should occur.
Status Bar Bar located along the bottom of the Biomek FX main editg

that shows the current method, world, estimated method time,

and error messages.

Step Configuration

Pane in the Biomek FX main editor allowing for configura
of a highlighted step.

tion

Step Palette

Panes in the Biomek FX main editor showing steps available

for insertion in a method. Located on the left of the Biomek
main editor.

FX

in

Steps User-configurable actions that may be included in a method
and executed during a method run.

Stir Bar Caplet-shaped Teflon-coated bar placed in the reservoir ofl the
Stirring ALP. The stir bar follows the movements of a moto
powered magnet located in the base of the ALP.

Stirring ALP Active ALP that stirs liquid in a reservoir. Called Stirrer ALP
software.

String Series of contiguous characters used as the value of a var|

or step parameter.

able
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Substep Nested step in another step, such as Loop or If.

Teaching Process of providing exact coordinates of positions on the
Biomek FX deck or exact offsets for grippers. Also called
framing.

Technique Preprogrammed and automatically selected ways to pipette

based upon properties and values.

Technique Properties

Specific items, such as labware type and liquid type, associated
with atechnique. Number of properties that match a method
determine the technique that is selected.

Terminal Block

Group of connection points for similar types of connections.

Timed Resource

Allows amethod to be paused at the desired deck position for a
specified period of time.

Tip Loader Active ALP which holds tip boxes and provides a position on
the Biomek FX deck for loading tips on the head of a pod.

Tip Touch Touching of the tip against the side of the well to remove
residual drops of liquid before the tip leaves the well.

TiterPlate Labware used in liquid-handling procedures. Also referred to
as microplate, microtiter plate, or plate.

Tower Forms the back upright of base unit along which the bridges
travel inthe X axis. Links for master control of the Biomek FX
system, plus utility hook-ups and ALP connections, are housed
here.

Trailing Air Gap Aspirates air into tips after aspirating fluid to help prevent
liquid leaks during liquid transfer.

Transfer Aspirate from asingle source and dispense to single or multiple
destinations.

Unit See base unit.

Validate Before Run

Option which signals the software to simulate the method prior
toarunin order to allow errorsto be detected before a method
starts.

Vector Quantity specified by direction and magnitude.

WEell Depth Distance in centimeters from the top of the well to the most
bottom point of the well.

Worklist External file containing names and related values. The names
are symbolic identifiers used to represent the values.

Workspace The operational environment of Biomek FX used to store all

software settings. A default workspace file is used by the
software, unless a new workspace file is created and opened. If
the lab has more than one Biomek FX controlled by the same
host computer, a separate workspace file can be created and
used for each system.
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X axis Pod horizontal axis oriented along tower. Smaller X axis
coordinates are to the left and larger ones are to the right.

Y axis Pod horizontal axis oriented along bridge. Smaller Y
coordinates are to the back and larger ones are to the front.

Z axis Pod vertical axis. Smaller Z coordinates are downward and
larger ones are upward.
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Index

Numerics
IX1ALP
defined 24-1, 24-2
IX3ALP
defined 24-1, 24-3
IX5ALP
defined 24-1, 24-4
4x4 HD ALP
defined 24-1, 24-6
mounting 24-6
preventive maintenance 24-7
removing 24-7
storage 24-7

A
abort
choosingto 17-10
how to 17-13
AccuFrame
assigning identification number 26-11
defined 26-10
gripper, framing position of 14-8
installing 26-11, B-1
troubleshooting 26-13
using 12-17, 26-11
active ALP
configuring C-1
defined 25-1
installing C-1
types defined 25-1

address switches
setting on Device Controller 26-3
addresses
setting on active ALPs 25-2
Advanced Manual Control
defined 15-1
using 14-6, 15-6
Advanced option
in Transfer Step 6-24
Advanced Step Palette
displaying 4-14, 8-3
overview 8-1
All
defined 6-21
in Instrument Setup
defined 6-18
using 6-22
ALPs
96-Channel Tip Wash 25-2
active defined 21-4, 24-1, 25-1
adding to deck 12-10
Bar Code Reader 25-2, 25-36
defined 1-6, 21-4, 24-1
defined in types list in Deck Editor 12-8
deleting from deck 12-9
Disposal 24-8
Heating & Cooling 25-1, 25-26
list of types for placing on deck 12-3
Microplate Shaking 25-1, 25-14
passive defined 21-4, 24-1, 25-1
properties defined in Deck Editor 12-11
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setting addresses on active 25-2 C
setting propertiesin Deck Editor 12-11, 12-12 calibrating techniques 10-23
Solid Phase Extraction (SPE) Vacuum Manifold  calibration

25-1, 25-18 offset 10-23
SPE (Solid Phase Extraction) 9-4 slope 10-23
Stirring 25-1, 25-3 canopy
Tip Loader 25-1, 25-8 defined 21-5
Tip Wash (96-channel) 25-31 Caution
Asls defined Vii
in Instrument Setup Cautions
defined 6-18 found in this manual X
using 3-9, 6-19 changing heads
aspirate height adjusting Hardware Setup 13-2
adjusting in Combine Step 6-48 Cleanup Step
Aspirate Step configuring 5-14
configuration includes 7-3 defined 5-13, 7-2, 7-31
configuring 4-16, 7-4 included in configuration 7-31
defined 7-1 inserting into method 5-13, 7-31
inserting into method 4-16, 7-3 Clear
using 4-16 defined 6-18, 6-21
Automated L abware Positioner (ALP) using 6-22
defined 1-6 Combine Step
additional optionsin 6-53
B configuring 3-12, 6-42
Bar Code Reader defined 3-11, 6-1, 6-41
aligning laser beam 27-20 four functions of 6-41
applying power to 27-20 inserting into method 3-12, 6-41
attachment bracket 27-19 performing operations outside of 4-15
integrating with Biomek FX Stacker Carousel 27- tip handling in 6-42
11 Comment Step
positioning labels on microplates 27-22 defined 2-7, 6-1, 6-60
positioning on Biomek FX Stacker Carousel 27-13 inserting into method 2-7, 6-60
Bar Code Reader ALP using in Pipetting Template 11-10
aligning laser beam 25-38 Configuration View
applying labels to labware 25-39 in main editor 1-3
bar codes supported 25-40 Continuation 17-15
connections 25-40 characteristics of 17-15
defined 25-36 defined 4-5, 17-15
mounting 25-37 loading a17-18
removing 25-40 snappinga 5-17, 17-15, 17-17, 17-23
storage 25-41 control mode
troubleshooting 25-41 defined 21-5
Basic Step Palette CORE System Integration
displayed 6-2 defined 28-1
steps displayed on 6-1 error handling 28-7
Blowout troubleshooting 28-10
defined in Transfer Step 6-35 Current Deck Display
bridge in main editor 1-3
defined 1-6, 22-7 custom labware 6-17
described 21-4 creating 6-17
preventive maintenance 22-7 Customizing 6-37

troubleshooting 22-8
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deck
adding ALPsto 12-10
adding positionsto 12-10
coordinates of position displayed 12-3
creating anew 12-5
defined 12-1, 21-4
deleting a 12-6
deleting ALPs from 12-9
deleting deck positions from 12-9
framing (teaching) 12-16
list in Deck Editor 12-5
modifying a 12-9
opening for viewing or modifying 12-4
populating with labware 6-13
renaming 12-7
selection 12-2
setting ALP propertiesfor 12-11
setting positions 12-11
setting up the 1-6
setup confirmation 1-18
teaching (framing) 12-16
teaching (framing) defined 12-2
viewing current 12-3
Deck Editor
accessing 12-3
defined 12-1
displayed 12-2
list of typesof ALPs 12-8
options defined 12-4
deck layout
confirmation 6-11
selecting a 6-10
deck position
defined in Deck Editor 12-11
deleting from deck 12-9
pause a 6-58
pausing a specific 6-58
setting properties in Deck Editor 12-14
Deckl layout
defined 6-10
Delta
defined 15-7
setting values 15-9
destination labware
configuration in Transfer Step 6-24
configuring in Combine Step 3-14, 6-50

configuring in Transfer Step 1-14, 6-31, 6-32

defined 6-31
Device Action Step
configuring 9-16
configuring for Shaking ALP 9-19

configuring for Stirring ALP 9-18
configuring for Wash Station ALP 9-17
defined 9-1, 9-16
inserting into method 9-16
Device Controller
connecting devices to 26-4
connecting digital device outputs to 26-4
connecting digital input devices to 26-5
connecting high-voltage devices to 26-4
connection diagrams 26-2
defined 21-5, 26-1
diagrammed 26-2
digital inputs 15-13
digital outputs 15-13
high voltage outputs 15-13
installing 26-3
manually controlling 15-13
preventive maintenance 26-6
replacing high-voltage output fuse 26-6
replacing power input fuse 26-6
setting address switches 26-3
troubleshooting 26-6
working with devices using 13-4
Device Editor
using to configure external devices 9-6
device integration 9-2
Device Setup Step
configuring 9-12
defined 9-1, 9-11
included in configuration 9-12
inserting into method 9-11
devices
CAN connection 13-1
externa
using with Biomek FX 9-6
optional
defined 21-5
setting up to work with Biomek FX 13-1
Devices Step Palette
displaying 9-3
integrating devices 9-1
overview 9-1
Digital 1/0 devices
installing 13-4
removing 13-5
Dispense Step 7-7
configuring 4-18, 7-8
defined 7-1, 7-7
included in configuration 7-7
inserting into method 4-18, 7-7
using 4-18
Disposal ALP
defined 24-8
framing 24-15
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installing protective shield blanking plate 24-16
mounting self-contained type 24-9

mounting slide 24-12

preventive maintenance 24-15

removing self-contained type 24-11

removing side type 24-14

self-contained type defined 24-8

slide type defined 24-8

storage 24-15

E
electrical
connections detail view 22-2
connectionsin tower (inside) 22-4
connections in tower (outside) 22-3
Else
If Step substep 8-18
End
If Step substep 8-18
error
category
configuration
defined 17-1, 17-3
examples 17-3
recovery 17-4
manual control 17-11
defined 17-1, 17-11
examples 17-11
recovery 17-11
multiple error messages 17-20
defined 17-1, 17-20
examples 17-21
recovery 17-21
observed 17-22
defined 17-1, 17-22
examples 17-22
recovery 17-22
run-time 17-12
defined 17-1, 17-12
examples 17-12
recovery 17-13
validation 17-5
defined 17-1, 17-5
examples 17-7
recovery 17-10
prevention 17-2
Continuations 17-23
Single Step operations 17-24
validating a method before run 17-5
recovery options
abort
choosing 17-13
defined 17-13
ignore
choosing 17-14
defined 17-13

overview 17-2
retry
choosing 17-14
defined 17-13
snap
choosing 17-15
defined 17-13
Error Codes
defined 17-26
hardware 17-26
error message
displayed in Method View 17-4
displayed in status bar 17-4
responding to 2-10
expressions
configuring in Start Step 6-4
creating 6-4
defined 5-9, 8-3
examples 5-9
rules for using 8-7
using 5-9, 6-4, 8-3, 8-7
external devices
configuring labware for 9-6
setting attributes 9-6
using SILAS Module 9-6
using SILAS Module Step to configure 9-8
using with Biomek FX 9-6

F
Finish Step 6-7
configuring 1-16, 6-8
defined 1-5, 6-4
using 1-16
firmware version
viewing 15-4
Follow Liquid
defined 2-5
defined in Transfer Step 6-35
framing
deck 12-16
grippers 14-4
reason to frame deck 12-2
using AccuFrame 12-17
framing (teaching)
instructions B-1
framing fixture
installing 26-12, B-3
fuses
changing in tower 22-5

G

Glossary Xlvii

grippers
defined 2-8
extending and retracting 15-12
framing 14-4, B-8
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framing in Pod Editor 14-1

testing framing accuracy B-12
Group Step

advantagesto using 7-35

configuring 3-16, 7-36

defined 3-16, 7-2, 7-35

inserting into method 7-35

H
hardware
setting up in software 13-1
Hardware Setup
accessing 13-1
configuring when changing heads 13-2
head
defined 21-4
Heating & Cooling ALP

circulator bath minimum specifications 25-29

connections 25-29

controlling temperature on 25-28
defined 25-26

mounting 25-26

preventive maintenance 25-29
removing 25-29

storage 25-29
troubleshooting 25-30
home
moving pod to 15-4
homing
pod 15-4, B-2
|
If Step
configuring 8-19
defined 8-1, 8-18

substeps of 8-18

using in Pipetting Template 11-10
ignore

how to 17-14
Import File

exporting setting to 19-4

importing settings from 19-6
Import/Export Utility

using to restore Workspace settings 19-2

using to share Workspace settings 19-4
indicator lights

defined 26-9
instrument

described 21-1

graphic of 21-2, 21-3
Instrument Setup

changing during a method 6-18

configuring 6-10

display 6-14

Instrument Setup Step
adding an additional 3-8
changing 4-10
configuring 1-5, 1-7
defined 6-1
inserting into method 1-6
Intermediate Step Palette
defined 7-1
displaying 3-5, 7-3

J
JT (Just In Time) Step
defined 5-2
Just In Time (JIT) Step
defined 5-2, 8-1, 8-14
from Advanced in Combine Step 6-54
inserting into method 5-2
using in method 8-15
Just-In-Time (JIT)
from Advanced in Transfer Step 6-24

L

labware
adding during a method run 3-8
adding to the deck 3-10
category defined 6-13

changing colorsin Instrument Setup 16-17

changing type properties 16-11

configuring destination in Combine Step 6-50

configuring properties 9-15
configuring source in Combine Step 6-45
copying atype 16-10

creating custom 6-17

defining new type 16-10
deleting atype 16-10

mixing contentsin 2-3

moving around deck 2-8
populating deck with 6-13
properties 6-14

properties displayed 16-9
renaming atype 16-11

returning to original position 3-2

setting properties in Device Setup Step 9-13

setting up different types 16-8
specifying stackable items 16-16
stack offset diagram 16-15

type properties defined and associated 16-12

typesincluded 16-8
typeslist 16-9
using in method 1-8

viewing custom in Instrument Setup Step 1-9

well depth diagram 16-15
well one offset diagram 16-15
XYZ vector diagram 16-15
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Labware Category
Any defined 6-13
Custom defined 6-13
graphical display 6-14
Lid defined 6-13
Reservation defined 6-13
Reservoir defined 6-13
selection 6-14
TipBox defined 6-13
Titerplate defined 6-13
Labware Properties
defined 1-8
included in 9-13
Labware Type Editor
accessing 16-9
uses defined 16-8
Let Step
configuring 8-17
defined 8-1, 8-16
inserting into method 8-17
light curtain
defined 3-8, 21-5, 26-7
functionality 26-7
preventive maintenance 26-9
troubleshooting 26-9
Liquid Type Editor
accessing 10-26
configuration view 10-25
liquid type view 10-24, 10-25
using the 10-4
liquid types
copying/pasting 10-27
creating new 10-24, 10-26
defined 10-4
overriding values using Liquid Type Editor 10-16
removing/deleting 10-27
setting default type 10-28
understanding 10-24
Loading Tips Step
when to use 7-20
locking rods
manually controlling Tip Loader 15-13
Log Configuration
accessing 18-3
logging
configuring 5-17
defined 5-17, 18-1
using 5-17
logs
accessing configuration for 18-3
details type 18-2
error type 18-2
file contents 18-4
generating data 18-1

pipetting type 18-2
selecting types 18-3
types available 18-1
viewing files 18-5

Loop Step
configuring 4-4, 7-25
creating anew variablein 7-25
defined 4-2, 7-2, 7-24
End 7-24
incrementing 7-26
inserting into method 4-2, 7-24
using 4-2
using existing variablein 7-28
using in Combine Step 4-3
using in Pipetting Template 11-10
using variablesin 7-27
variables defined in 7-24

M

main editor
appearance options 20-2
changing appearance of 20-1
creating methodsin 1-3
displaying Step Palettes 20-4
toggling toolbars 20-4

Manua
How to use this il

Manual Control
accessing 15-1
controlling Device Controller 15-13
controlling pod from 15-3
defined 15-1
dialog display 15-1, 15-2
display deck from 15-2
hardware list in 15-2
homing from 15-2
moving grippers from 15-2
moving pod from 15-2
options defined 15-3
selections defined 15-8
stopping pod from 15-2
using 15-1

method 6-1
creating anew 1-3, 6-2
defined 1-4
halting without light curtain violation 17-22
improving way method is run 5-16
inserting stepsin a 6-3
opening asaved 2-2
pausing a 6-57
printing a hardcopy of 5-15
Run button on toolbar 1-17
running a 1-17
running at slow speed 5-16
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savinga 1-18

saving as... 2-3

stopping a 17-23

validating beforearun 17-5
Method View

in main editor 1-3
Microplate Shaking ALP

adjusting shaking speed 25-14

defined 25-14

mounting 25-15

preventive maintenance 25-17

removing 25-17

storage 25-17

troubleshooting 25-17
Mix

defined in Transfer Step 6-35
mix

before aspirate 2-4

contentsin labware 2-3

inserting into Pipetting Template 11-19
Mix Before Aspirate

configuring 2-5
Mix Step

configuring 7-12

defined 7-1, 7-11

included in configuration 7-11

inserting into method 7-11

more about 4-15
Move Labware Step

configuring 2-8, 6-55, 6-56

defined 2-8, 6-1, 6-55

inserting into method 6-55
Move Pod Step

configuring 7-34

defined 3-6, 7-2, 7-33

inserting into method 7-33
Moving Aspirate

inserting into Pipetting Template 11-13
Moving Dispense

inserting into Pipetting Template 11-17

N

New Tips Step
defined 7-1, 7-20
inserting into method 4-6, 7-20
using 4-5

@]
obstacle avoidance
defined 1-5, 3-8
offsets
changing per-labware 12-16
open architecture
instrument design concept 21-1

optional devices
defined 27-1
ORCA
configuring for use with Biomek FX 28-5
using with Biomek FX 28-1
ORCA NT
teaching (framing) Biomek FX for 28-9

P
passive ALP
defined 24-1, 25-1
mounting 24-4
preventive maintenance 24-5
removing 24-5
storage 24-5
Pause
configuring in Pipetting Template 11-23
pause
without light curtain violation 17-22

Pause Step
configuring 3-3, 6-59
defined 6-1, 6-57
message in Method View 3-4
prompt 3-4
tip for using 3-8
using 3-3

Pause to confirm setup
using 3-10

pausing

the whole system 6-59

per-labware offset
changing 12-16

Pipetting Technique
selecting a 6-35

Pipetting Template
configuring Pausein 11-23
configuring stepsin 11-2, 11-10
configuring tip touch in 11-21
context variable reference 11-6
context variablesin 11-5
creating new 11-3
defined 11-1
defining context variables 11-6
inserting aspirate 11-12
inserting aspirate air gap in 11-11
inserting axes moveinto 11-22
inserting dispense air gap into 11-15
inserting dispenseinto 11-16
inserting mix into 11-19
inserting moving aspirateinto 11-13
inserting moving dispenseinto 11-17
inserting Prewet into 11-20
inserting variables 11-5
liquid type context information 11-10
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modifying existing 11-3, 11-4
understanding context variables 11-5
using Comment Stepin 11-10
using If Stepin 11-10
using Loop Stepin 11-10
viewing existing 11-2
viewing stepsin 11-2
Pipetting Template Editor
accessing 11-1
pi pettor devices
installing 13-3
removing 13-4
Plasmid DNA Miniprep Wizard
accessing 30-1
defined 30-1
equipment requirements 30-1
Plate Replication Wizard V
accessing 29-2
defined 29-1
equipment requirements 29-1
pod
changing 22-8
current position displayed as coordinates 15-9
defined 1-5, 21-4, 22-8
Manual Control options 15-4
manually controlling 15-3
movement val ues defined 15-6
moving to a specific deck position 15-5
moving to home position 15-4
moving to new location 3-6
performing absolute moves 15-11
performing relative moves 15-9
setup options 6-12
stopping in Manual Control 15-4
pod configuration
in Transfer Step 6-24
Pod Editor
accessing 14-2
defined 14-1
properties defined 14-3
setting speed limit 14-1
using 14-1
using to frame grippers 14-1
pod properties
changing 14-9
Pod Setup Options 6-12
Preferences
accessing to change main editor appearance 20-2
using to change main editor appearance 20-1
Prewet
defined in Transfer Step 6-35
inserting into Pipetting Template 11-20
printing
hardcopy of method 5-15

Q
quadrants
defined in 384-well plates 4-9, 7-13
in 384-well plates 4-8, 7-13
viewed in 384-well plates 4-9
R
reformatting
between 96- and 384-well plates 4-9, 7-13
repeat pipetting
configuration in Transfer Step 6-24
defined 6-24
retry
choosing 17-14
how to 17-14

Run Method Step
advantages to using 8-8
configuring 8-10
defined 3-17, 8-1, 8-8
inserting into method 8-8
Runtime Data
configuring 9-10

S
Saf ety
warning Vii
SAMI
configuring Biomek FX within 28-2
setting up to control Biomek FX 28-2
Script Step
defined 8-1, 8-20
Shaking ALP
configuring in Device Action Step 9-19
shields, protective safety
defined 26-7
shift ALP
during framing (teaching) 12-20
shift deck
during framing (teaching) 12-20
shift position
during framing (teaching) 12-20
SILAS Module
configuring 9-8
SILAS Module Step
defined 9-1
sack
defined 6-40
sope
calibration 10-23
snap
choosing 17-10
how to 17-15
Snap Continuation
using 5-17
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snapping a Continuation 5-17
software
launching Biomek FX 1-3
Solid Phase Extraction (SPE) ALP
components 25-19
defined 25-18
framing 25-22
framing the collar stand 25-23
mounting stand and base 25-21
preventive maintenance 25-25
removing 25-22
storage 25-25
troubleshooting 25-25
vacuum connections 25-22
solutions
Biomek FX CORE System Integration V
Plasmid DNA Miniprep Wizard V
Plate Replication Wizard V
source labware
configuration in Transfer Step 6-24
configuring in Combine Step 3-13, 6-45
configuring in Transfer Step 1-13, 6-27, 6-32
SPE (Solid Phase Extration) ALP

defined 9-4
SPE Step

configuring 9-5

defined 9-1, 9-4

inserting into method 9-5
specifications

Biomek FX system A-1
speed

changing pod operational 14-4
speed limit

setting in Pod Editor 14-1
Stacker Carousel, Biomek FX
attaching alignment bracket 27-4
attaching side shields 27-5
attaching stacker 27-5
integrating 27-1
mounting 27-4
operating 27-10
positioning the 27-3
preventive maintenance 27-10
troubleshooting 27-11
Standard deck layout
defined 6-10
Start Step 6-4
configuring 6-5
configuring variablesin 5-5
defined 1-5, 6-4
expressions configured in 6-4
using 6-4
variables configured in 6-4

Step Palette Builder

accessing 20-9
using 20-8

Step Palettes

adding configured steps 20-10
Advanced 8-1

changing properties of 20-12
creating 20-9

creating new 20-11
customizing 20-5, 20-9
deleting 20-12

displaying 3-5

displaying Advanced Palette 8-3
introduction to 1-3

modifying 20-8

more about 3-5

rearranging steps on 20-11
removing steps from 20-11

steps

adding to Step Palettes 20-10

Aspirate 4-16, 7-3

changing properties for identification on Step Pal-
ettes 20-6

Cleanup 5-13

Combine 3-11, 6-41

Comment 6-60

deleting 2-10

Device Action 9-16

Device Setup 9-11

Dispense 4-18, 7-7

Finish 1-16, 6-7

Group 3-16, 7-35

If 8-1, 8-18

Instrument Setup 6-9

Just InTime (JIT) 5-2, 8-1, 8-14

Let 8-1, 8-16

Loop 4-2, 7-24

Mix 7-11

modifying caption in Method View 20-7

Move Labware 2-8, 6-55

Move Pod 3-6, 7-33

Pause 3-3, 6-57

rearranging on Step Palettes 20-11

removing from Step Palettes 20-11

Run Method 8-1, 8-8

Script 8-1, 8-20

SPE 9-5

SPE (Solid Phase Extraction) 9-4

Start 6-4

Tip Loader 9-20

Transfer 6-23

Unload Tips 4-8, 7-22

Wash 7-16

Worklist 5-10, 8-1, 8-11
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Stirring ALP
configuring in Device Action Step 9-18
defined 25-3
mounting 25-5
operating the 25-4
preventive maintenance 25-6
removing 25-6
setting 25-5
storage 25-6
troubleshooting 25-7

T
teaching
deck 12-16
reasons for 12-2
teaching (framing)
instructions B-1
technique
defined 2-3
Technique Browser
accessing 10-5
overview 10-2
Technique Editor
Aspirate tab 10-10
Calibration tab 10-23
Dispense tab 10-13
General tab 10-8
Liquid Typetab 10-16
Mix tab 10-15
Techniques
auto-selection of 6-36
auto-selection of a pipetting 6-36
calibrating 10-23
context information defined 10-2, 10-5
copying/pasting 10-21
creating new 10-4
creating within amethod 10-17
customizing 7-14
customizing a 6-37
defined 10-1
displaying available 10-2
filtering choices 10-22
how they work 10-1
icons defined 10-9
identifying 10-4
modification restrictions 10-17
modifying through a method step 10-17
naming 10-6
rank 10-6
removing/deleting 10-21
saving a 6-37
saving custom 10-20
selecting a pipetting 6-35, 6-53
selecting manually 10-3

selection in Transfer Step 6-30
selection within amethod 10-18
setting aspirate values 10-10
setting dispense values 10-12
setting mix after dispense values 10-14
setting mix before aspirate values 10-12
setting mix values 10-14
setting properties 10-6
setting values for 10-7
setting volume range 10-6
understanding 10-1
viewing description 10-8
viewing properties of 10-2
Techniques View
defined 10-5
Then
If Step substep 8-18
Tip Handling
configuring in Transfer Step 6-24
tip handling
configuring in Combine Step 3-12, 6-42
configuring in Transfer Step 6-24
in Transfer Step 1-11
inserting into method 1-7
more about 1-13
viewing configuration 1-12
Tip Loader
defined 9-1
manually controlling locking rods 15-13
Tip Loader ALP
air requirements 25-9
CAN connections 25-11
defined 25-8
loading tipson 25-12
mounting 25-10
pneumatic connections 25-12
positioning on deck 25-9
preventive maintenance 25-13
removing 25-13
storage 25-13
troubleshooting 25-13
Tip Loader Step
configuring 9-21
defined 9-20
inserting into method 9-20
tip loading
removing from Combine Step 4-7
tip properties
configuring 9-14
setting in Device Setup Step 9-13
Tip Touch
configuring in Pipetting Template 11-21
defined in Transfer Step 6-35

Beckman Coulter, Inc.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Index

IXvii

Tip Types Editor
accessing 16-3
Tip Wash ALP
connections 25-33
defined 25-31
framing 25-33
mounting 25-31
preventive maintenance 25-34
removing 25-32
storage 25-34
troubleshooting 25-35
tips
accessing properties 6-14
adding 16-3
adding new 16-4
associating new tips with tip box 16-3
capacity diagram 16-6
changing properties 16-5
defining new in Tip Types Editor 16-3
properties defined 16-5
properties diagram 16-6
properties displayed 16-4
removing from type list 16-7
type list displayed 16-4
Toggle All
defined 6-18
using 3-9, 6-19
tower
changing fusesin 22-5
defined 22-1
described 21-4
electrical connections 22-2
electrical connections detail view 22-3, 22-4
preventive maintenance 22-5
troubleshooting 22-5
Trailing Air Gap
defined 2-5
defined in Transfer Step 6-35
Transfer Step 6-23
additional options 6-39
configuring destination labware 6-31
configuring source labware 6-27
configuring tip handling in 1-11, 6-24
defined 1-10, 6-1, 6-23
four functionsin 6-23
inserting additional in method 4-10
performing operations outside of 4-15
pod configuration in 6-24
selecting a pipetting technique 6-35
setting up the 1-10
tip handling configuration in 6-24
Tutoria Five
what you'll learn in5-1
Tutorial Four4-1
what you'll learn in4-1

Tutorial One

what you'll learn in1-2
Tutorial Three

what you'll learn in3-1

Tutorial Two

what you'll learn in2-1
Tutorials

how to usel-1

introduction tol-1
Quick Start Fiveb-1
Quick Start Foud-1
Quick Start Onel-1
Quick Start Thre&-1
Quick Start Twa2-1

0]

Unload Step
defined7-1

Unload Tips Step
defined7-22
inserting into method'-22
using4-8
when to use/-22

V

Validate Before Run
defined17-5
enablingl7-6

variables
configuring6-5, 8-4
configuring in Start Step-5, 6-4
creating in the Start Stdp-5
defined5-4, 8-3
defined in Loop Steg-24
defined in Run Metho8-6
inserting into Pipetting TemplatEl-5
naming restriction8-4
prompting for values fob-8
rules for usingb-6
using5-4, 6-4, 8-3, 8-4
using an existing variable in Loop Stép28
using for aspirat&-5
using in a step configuratido-6
using in conjunction with SAME8-4
using in Loop Step/-27
using in Start Stefs-6
using in Transfer Stef-34

vector
defined15-6

Vector Builder
choices defined5-10
defined15-7
using15-10

verify pod setup
using3-10
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W
Warning
defined Vii
Warnings
found in this manual X
Wash Station ALP
configured in Device Action Step 9-17
Wash Step
configuring 7-17
defined 7-1, 7-16
included in configuration 7-16
inserting into method 7-16
more about 4-15
Worklist Step
advantagesto using 8-12
configuring 5-11, 8-12
defined 5-10, 8-1, 8-11
inserting into method 8-13
using 5-10
using text filein 8-11
using values 8-11
Worklist text file
creating 5-10
Workspace
restoring settings 19-1
restoring settings from backup files 19-3
settings 19-1
sharing settings using Import/Export Utility 19-4
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