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Warranty and Returned Goods Requirements

All standard Beckman Coulter, Inc. policies governing returned goods apply to this
product. Subject to the exceptions and upon the conditions stated below, the Company
warrants that the products sold under this sales agreement shall be free from defects in
workmanship and materials for one year after delivery of the products to the original
Purchaser by the Company, and if any such product should prove to be defective
within such one year period, the Company agrees, at its option, either (1) to correct by
repair or at the Company’s election by replacement, any such defective product
provided that investigation and factory inspection discloses that such defect
developed under normal and proper use, or (2) to refund the purchase price. The
exceptions and conditions mentioned above are as follows:

a. Components or accessories manufactured by the Company which by their
nature are not intended to and will not function for one year are warranted
only to reasonable service for a reasonable time. What constitutes a
reasonable time and a reasonable service shall be determined solely by the
Company. A complete list of such components and accessories is maintained
at the factory.

b. The Company makes no warranty with respect to components or accessories
not manufactured by it. In the event of defect in any such component or
accessory, the Company will give reasonable assistance to Purchaser in
obtaining from the manufacturer’s own warranty.

¢. Any product claimed to be defective must, if required by the Company, be
returned to the factory, transportation charges prepaid, and will be returned
to Purchaser with transportation charges collect unless the product is found
to be defective, in which case the product must be properly decontaminated
of any chemical, biological, or radioactive hazardous material.

d. The Company shall be released from all obligations under all warranties,
either expressed or implied, if any product covered hereby is repaired or
modified by persons other than its own authorized service personnel, unless
such repair by others is made with the written consent of the Company.

e. Ifthe product is a reagent or the like, it is warranted only to conform to the
quantity and content and for the period (but not in excess of one year) stated
on the label at the time of delivery.

It is expressly agreed that the above warranty shall be in lieu of all warranties of
fitness and of the warranty of merchantability, and that the company shall have no
liability for special or consequential damages of any kind or from any cause
whatsoever arising out of the manufacture, use, sale, handling, repair, maintenance, or
replacement of any of the products sold under the sales agreement.

Representatives and warranties made by any person, including dealers and
representatives of the Company, which are consistent or in conflict with the terms of
this warranty, shall not be binding upon the Company unless reduced in writing and
approved by an expressly authorized officer of the Company.

Parts replaced during the warranty period are warranted to the end of the instrument
warranty.

Note: Performance characteristics and specifications are only warranted when
Beckman Coulter replacement parts are used.
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Safety Information

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

Beckman Coulter, Inc., the protection provided by the equipment may be

WARNING: If the equipment is used in a manner not specified by
A impaired.

Warning and Caution Definitions

All Warnings and Cautions in this document include an exclamation point, a lightning
bolt, or a light burst symbol framed within a triangle.

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

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.

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

To prevent electrically related injuries and property damage, properly inspect all
electrical equipment prior to use and immediately report any electrical deficiencies.
Contact a Beckman Coulter Service Engineer 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 installation, 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. Use only multiplug
power strips provided by the manufacturer.

Disposal of Electronic Equipment

It is important to understand and follow all laws regarding the safe and proper
disposal of electrical instrumentation.

The symbol of a crossed-out wheeled bin on the product is required in accordance
with the Waste Electrical and Electronic Equipment (WEEE) Directive of the
European Union. The presence of this marking on the product indicates that:

*  the device was put on the European Market after August 13, 2005.

* the device is not to be disposed via the municipal waste collection system of
any member state of the European Union.

For products under the requirement of WEEE directive, please contact your dealer or
local Beckman Coulter office for the proper decontamination information and take
back program, which will facilitate the proper collection, treatment, recovery,
recycling, and safe disposal of the device.
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Chemical and Biological Safety

Normal operation of the Biomek FX may involve the use of materials that are toxic,
flammable, or otherwise biologically harmful. When using such materials, observe
the following precautions:

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

*  Observe all cautionary information printed on the original solutions
containers prior to their use.

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

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

*  Splashing of liquids may occur; therefore, take appropriate safety
precautions, such as using safety glasses and wearing protective clothing,
when working with potentially hazardous liquids.

*  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.

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.

*  Keep the Biomek FX work area clear to prevent obstruction of the
movement.
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Cleaning
Observe the cleaning procedures outlined in this user’s manual for the Biomek FX.
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

Perform only the maintenance described in this manual. Maintenance other than that
specified in this manual should be performed only by service engineers.

Important It is your responsibility to decontaminate components of the Biomek FX before
% requesting service by a Beckman Coulter Service Engineer 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.
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etting Started With Biomek® Software 11

Multichannel Pod—Getting
Started With
Biomek® Software

1.1  Introducing Biomek Software

Note: Unless otherwise noted, all information in this tutorial refers to both the
Biomek® FX and FX? instruments.

Welcome to Biomek Software and the Biomek FX Laboratory Automation
Workstation.

Biomek Software controls the Multichannel Pod on your Biomek FX Laboratory
Automation Workstation and is designed to:

*  do a substantial amount of method building work for you.

« 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 Laboratory
Automation Workstation its power.

111 Using this Tutorial

Tip This tutorial is designed to help you become comfortable using Biomek Software
(version 3.3) with your Multichannel Pod on the Biomek FX. The chapters in this

For effective tutorial can be completed consecutively or, depending on the learning required, may
learning, print this be completed in any order. This format will allow advanced users to complete only
tutorial before the chapters that include the topics they need to learn. Generally, the topics in
use, leaving your subsequent chapters increase in complexity. Chapters for the Span-8 Pod on the
computer screen Biomek FX are also available.
free for viewing The chapters in this tutorial for the Multichannel Pod can be used with the following
Biomek Software. configurations:

e Single Multichannel Pod.
e Dual Multichannel Pods.
*  Hybrid system with a Multichannel Pod and a Span-8 Pod.

Biomek® FX and FX-P Laboratory Automation Workstations Tutorial




1-2 Multichannel Pod—Getting Started With

In addition to the step-by-step instructions in this tutorial, you will also see boxes
containing useful information in the following forms:

BIOMEK CONCEPT

These boxes contain
information to help you
understand important
features and capabilities of
Biomek Software or the
Biomek FX Laboratory
Automation Workstation.
While the step-by-step
instructions may be
completed without reading
the information in these
boxes, the information will
enhance your knowledge
and give you a fuller
picture of what Biomek
Software and your
instrument can do.

Tip
The information
in these boxes
offer suggestions
on how to use
your instrument
and software to
enhance the
activities you
want to do in your
laboratory.

1.1.2 What You’ll Learn in Getting Started with
Biomek® Software

In this chapter, you will learn:

*  How to launch Biomek Software and what the method-building process
looks like

*  How to set up the deck for a liquid transfer
*  How to build a liquid-transfer method
*  How to run a method

e How to save and check in a method

Beckman Coulter, Inc.




BIOMEK CONCEPT
Accounts &

Permissions

Beckman Coulter
Accounts & Permissions is
an integrated set of features
built into Biomek Software
that assists users in
complying with 21 CFR
Part 11 requirements for
closed systems.
Permissions provide the
ability to control user
access to specific program
operations. Refer to the
Biomek Software User’s
Manual, Chapter 2, Using
Accounts & Permissions.

Getting Started With Biomek® Software 1-3

1.1.3 Launching Biomek Software

From the Start menu, select All Programs>Beckman Coulter>Biomek
Software.

If Beckman Coulter Accounts & Permissions is enabled on your system, you must
have an account established and log in using that account name and password in order
to fully complete this tutorial. For more information, contact your system
administrator.

1.1.31 Viewing the Main Editor

The main editor (Figure 1-1) is your starting point for building liquid-handling
methods for the Biomek FX Laboratory Automation Workstation. You will choose
method steps from a step palette and place them into the Method View in a linear
fashion. The configuration for each of these steps appears in the Configuration View.
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1-4 Multichannel Pod—Getting Started With

CAUTION: Do not change the pod settings in Hardware Setup after the

system has been installed; changing the pod settings will necessitate
another service call.

If using an instrument with a Multichannel Pod and a Span-8 Pod, the Multichannel
Pod should be set as the default pod when completing this tutorial. To do this:

Select the default pod by choosing it from the pod icon on the toolbar (Figure 1-
1).

1" Biomek® Software

=1
File Edit Project Instrument Execution Options Help

If the instrument has a
LT ZoReliey ML e = ST [T =1 Span-8 and a Multichannel
< r Pod, select the
el Method View Multichannel Pod here.
@ Place in this
ot area the steps Configuration View
<« you want your The configuration for each step appears in this
contine method to area. The view changes to correspond to the
.Y complete. step highlighted in the Method View.
DE Current Deck Display
= Step Palette This display changes dynamically to
_— Icons reflect the status of the deck upon
representing completion of the previous step.
predefined steps
for building
methods are I P15
displayed in this Pi5
area.

I

[ [BiomekeRP  [BiomekFXP [ETC: [

Figure 1-1. Biomek main editor
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1.2

BIOMEK CONCEPT

Project File

A project file stores
information about liquid
types; labware and tip
types; well patterns; and
pipetting templates and
techniques as revisions that
are used by a method file to
configure the actions of the
instrument. Project files
store a history of all
changes, additions, and
deletions of items from the
project file. Methods are
associated with projects
and contain all of the items
required to perform the
method.

Beginning a Method

To begin a method, you have the option of creating a new method or opening an
existing method you’ve completed, named, and saved. In this tutorial, you’ll create a
new method.

But before you create a new method, get into the habit of ensuring you are using the
correct project file.

1.2.1

While project files may be created, revised, deleted, saved, imported, and exported, in
this tutorial you will use the project file on your system that was created or imported
when your instrument and Biomek Software were installed.

Introducing Project Files

View Figure 1-2 to learn where project file information is accessed or viewed from
the main editor.

{1 Biomek® Software

File Edt | Project Instrument Execution Options Help
& e =]

Instrumnent
Setup

&

Transfer 4 Labware: Type Editor
° Tip Type Editar

fg ° well Pattern Editor
«
ombine V, Technique Browser

\ T3 Liquid Type Editar

<= T Pietting Template Editor
Mawe
Labuaare

Pause

=181

Shift-+Chrl+M
Chrl+-Alt+0

Mew Project...

Open Project...
Save Project As, .,

Project Contents...
Impart Project...

Expott Project...

The actions and editors associated
with project files are displayed in
the drop-down menu under Project
on the toolbar.

<4—

o

Project File
Currently opened project
file is displayed here. The
project file displayed here is
the default used when a
Biomek FXP? is chosen
when Biomek Software is
installed on the system.

I : =

| [piomekFsP  [piomekerp [ETC: |Praject related commands

Figure 1-2. Project file
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BIOMEK CONCEPT
Method

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

Beckman Coulter, Inc.

Multichannel Pod—Getting Started With

1.2.2

To create a new method:

Creating a New Method

Go up to the toolbar and select New Method (Figure 1-3).

This creates the beginning for your new method. It’s a good idea to expand the
Biomek editor to fill the entire screen.

" Biomek® Software - Method2 [New] =10] x|
Fle Edt Project Instrument Execution Options Help

EsuRa sl -aruoxa

u ctar Overridable] Prompt | Variable Name [Value
; — m} = Y

- Finish

Setup

Treansfer

«& |New Method

@'

Combine

X

Mawe

Labware

Pauze

Comimen! it

SILAS Initialization
y

I =
Methodz [iomekFxF  BiomekFxP [ETC: 0:00:00 |

Figure 1-3. Main editor when a new method is created.

1.2.3 Understanding the Start and Finish Steps

As you can see (Figure 1-3), the method view of the main editor now contains the
Start and Finish steps that appear automatically when you create a method. 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 instrument to complete
between Start and Finish.

When the Start 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 chapter in this tutorial.

If you want to know more in-depth information on the Start configuration right now,
refer to the Biomek Software User s Manual, Section 13.2.1, Configuring the Start
Step.

You’ll learn more about using the Finish step in Section 1.4.4, Determining the
Estimated Time for Completion (ETC) of the Method.
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1.3

BIOMEK CONCEPT
Deck Editor

The Deck Editor is used to
define and change the deck
configurations stored in the
current instrument file. A
deck is a software
representation of the
Biomek instrument deck
and can be stored and used
for multiple methods;
however, the software deck
must always match the
physical deck of the
instrument used in the
method. Refer to the
Biomek Software User’s
Manual, Chapter 6,
Preparing and Managing
the Deck.

Tip
To add a 96-
Channel Tip
Wash ALP to
your deck, choose
Instrument>
Deck Editor.
The current deck
appears. Then
from All, highlight
WashStation96
and drag it to the
proper position.
You may have to
delete an ALP
from the deck
before youadd the
WashStation96.
Then choose
Renumber to
ensure your deck
matches the deck
on Figure 1-4.

Setting Up the Deck

Setting up the deck includes:

»  ensuring the current deck used in Biomek Software via the Deck Editor
matches the physical deck of the instrument.

»  configuring the Instrument Setup step to tell the software what labware and
what deck position each labware piece occupies on the deck.

1.3.1  Ensuring the Deck in Biomek Software is

Correct

To avoid hardware crashes, it’s important that the deck in Biomek Software matches
the physical deck of your instrument. If you wish to run these tutorial methods on
hardware rather than in simulation and your deck varies from what is shown, you may
have to modify the methods to work with your hardware (Figure 1-4).

Note: Automated Labware Positioners (ALPs) are removable and interchangeable
platform structures installed on the deck to allow automated assays to be performed.

The steps in this tutorial assume the current deck in the software includes a 96-
Channel Tip Wash ALP on the back row, the second column from the right since you
will use this ALP later. You can also create a deck in the Deck Editor for use only
when completing this tutorial.

To do this:
1. View the current software deck Figure 1-4.

2. Ensure a 96-Channel Tip Wash ALP is placed on the position in the back row, the
second column from the right (Figure 1-4). See the sidebar tip to add this ALP.

=lalx]

1 Biomek® Software - Method2 [New]
File Edit Project Instrument Exscution Oplions  Help

haltmmlo=e|roolxa

Overridable| Prompt | Wariable Name | value

h Current deck includes a
2 96-Channel TipWash ALP

SILAS Initiglization

I ‘ =

[Methodz [BiomekFsP  BiomekFxP [ETC: 00000 | |

Figure 1-4. Current deck includes a 96-Channel Tip Wash ALP
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Tip
If the Instrument
Setup step, or
any step, is
inserted into the
wrong location in
the Method View,
you can drag and
drop it to the
proper location.

Beckman Coulter, Inc.

1.3.2 Configuring the Instrument Setup Step

The next activity of this tutorial is to configure the Instrument Setup step for your
liquid-transfer procedure. You will place on the deck:

* Tips
*  Source reservoir
*  Destination microplate
To insert the Instrument Setup step:
1. Choose (highlight) Start in the Method View

2. Hover the cursor over the Instrument Setup icon in the step palette. As you
hover, look at the Method View and you’ll see a black bar appear just below
Start. This black bar indicates the insertion point where your next step will
appear. In this case, it’s where the Instrument Setup step will be inserted.

W

. Click the Instrument Setup icon to insert the step. The Instrument Setup
configuration appears (Figure 1-5).

4. If you created a deck just for use with this tutorial, select the deck you created in
Deck.

' Biomek® Software - Method1* [New] ] 34

Fle Edit Project Instrument Execution Options Help

DedE R smmocae|rnn kg

Move this scrollbar down to

% u Start wiefpeis | wes display all the labware choices,
st % Instrument Setup Labware Categor m [V Werify Pod Setup - Configure. .
Satup

B Enich

Labware Available |
Represents the

.| labware choices for
your method. Move
your selections onto
the Deck Layout
display.

El
)

%)

g
S

for

£z
H

5 :
k3

Comment

Deck Layout
Represents the layout
of your Biomek FX
deck. Place your
labware selections
onto the desired deck
layout positions.

I

[Method1* [BiomekFeF  [BiomekFaP  [ETC: tiomio6 |

Figure 1-5. Instrument Setup step configuration

Using the Instrument Setup step you just inserted, you’ll learn how to select and
place:

* AP96 200 pL tips onto TL1 (Tip Loader 1) deck position
* Reservoir onto P4 (Position 4) deck position

+  BCFlat 96 microplate onto P5 deck position




Tip
Using Labware
Properties, tips
may be
configured to be
loaded back to the
tip box or to the
trash.

Tip
It’s helpful to
name your
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. The
name can then be
used in other steps
and appears in log
files.

To
1
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select and place your labware:

. Click the AP96_200 pL tips icon, then click on TL1 deck position in the Deck

Layout. Notice that when you hover the cursor over the tip box on the Deck
Layout, a tool tip identifies the deck position and labware. This procedure applies
to all the labware you place on the deck.

Using the above procedure, place a Reservoir onto the P4 deck position.

. After you have positioned the reservoir on the deck, double-click it or right-click

and select Properties. This opens Labware Properties (Figure 1-6). Each
piece of labware added to the Deck Layout is configured using Labware
Properties. The information provided in Labware Properties is used when a
pipetting technique is selected or when tips are loaded and unloaded.

Note: A technique instructs the Biomek instrument how to perform pipetting
operations, such as an aspirate, dispense, and mix.

Labware Properties
Mame: || Labware Type: IReservoir Maximum Yolume: 110000 pL

Bar Code: I

Labware contains an IUnknown j wolume: IEI jl L of liquid type:l j
{* Sense the liquid level the First time a well with Unknown or Mominal volume is accessed "from the Liquid”,
= Sense the liquid level every time a wellis accessed "From the Liquid®,

T Show Labware Volumes

OK | Cancel |

10.
I1.
12.
13.
14.

Figure 1-6. Labware Properties for Reservoir

. In Labware 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. Type Rsvr in
the Name field. After configuration is complete, the name will appear over the
reservoir in the Current Deck display (Figure 1-7).

. In Labware contains an, select Known.

In the Volume field, type 100000. This means you know you have 100,000
microliters of liquid in the source reservoir.

Choose Water from the Liquid Type drop-down menu, or type Water into this
field.

Leave Bar Code blank for this tutorial, but it can be used to identify a specific
plate in certain methods.

. Leave the default Sense the liquid level the first time a well with Unknown
or Nominal volume is accessed “from the Liquid” selected. You’ll learn more
about liquid level sensing, only available with a Span-8 Pod, later in the Span-8
tutorial.

Choose OK.

Place a BCFlat96 microplate onto the deck in position P5.
Double-click on the P5 microplate, or right-click and select Properties.
Type Dest in the Name field to represent the destination.

In Labware contains an, select Known.

Biomek® FX and FX-P Laboratory Automation Workstations Tutorial
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15. In the Volume field, leave this value at 0.

16. Do not specify a Liquid Type for this destination plate since it is presently empty.

Tip
You can set the 17. Choose OK.
properties (name, That’s it. Your deck is now set up for transferring liquid, and the main editor should
volume, and look like Figure 1-7.
liquid type) as
you’ve just done =T

Fle Edt Froject Instrument Exscution Options Help

in these steps, DB R& s - eroolxE

then drag the u Start Decki [Dockt 7| | ¥ Bause to canfirm setup? [ Pause For bar code input?

labware back up, “ﬁ 22 nstrumert Setp Lobuare Coteory[ o =] | % ety PodSetip confgure..

and drop it into & g e - i

the Labware S PRI, L B, APTA 0N (o 200 ARG SN AP Ll Aeg oot AP sterfe
Available display

once you’ve f T T PR, T T Eoiz s
selected the ) : ILI
Custom labware o \y
category. This g im
labware will o e
retain the C% Cﬁn

properties you set
and be available
to use in other
methods when
you access
Instrument
Setup.

I :ﬂl

[Method1* [siomekFzp  [BiomekFxP  [ETC: 0:00:06 |

Figure 1-7. Instrument Setup step completed

Beckman Coulter, Inc.
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1.4

BIOMEK CONCEPT

Transfer Step

The Transfer step for the
Multichannel Pod transfers
liquid from one source to
one or more destinations.
The Transfer step will by
default complete the
following: load tips,
aspirate liquid, dispense
liquid, and unload tips.
This concept eliminates the
need to insert four separate
steps, although
occasionally a method may
require these steps be
performed individually.
These individual steps will
be covered in Chapter 3 of
this tutorial.

Transferring Liquid

Now you are ready to insert and configure your procedure to transfer liquid. Biomek
Software provides a Transfer step on the Basic Step palette that makes it easy to
accomplish this task.

Configuring the Transfer step includes configuring:
*  Tip handling.
*  Source labware

¢ Destination labware

1.4.1

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

Configuring Tip Handling

1. Highlight the Instrument Setup step.

2. Choose the Transfer icon from the step palette, and insert it into the method by
dragging and dropping it after the Instrument Setup step. The Transfer step
configuration appears (Figure 1-8). Notice the Current Deck display at the
bottom of the editor is now populated to illustrate your deck setup since it
changes dynamically to match the state of the deck at the start of the current step.

' Biomek@ Software - Method1* [New] o [
File Edit Project Instrument Execution Options Help
- e R G E= =]
ﬁ E Start Use pod | Padi | for transfer
’
g, ‘% Instrument Setup Tip Handing
Setup IV Load [4P96_200uL | tps and [urload them ] when the transfer s done
I~ Washtipsin [i/ater =l Js Heyclesof [0z |2
Finish
Transfer i I~ Change tips between sources ¥ Change tips between destinations
@ Click here to add a source.
Combine
=
Maove
Labware
Pause
Stop when finished with |Destinations Advanced..
Commnent =
% Dispense up o |1 o ffne = i
) Sspirate at most [0 pl pentranster for repeated dispensing
¥ Transfer Details
P15
P16
'\.‘
=
Il =
[Method1* [GiomekFxp  [BiomekFzp [ETC: 0:00:07 |

Figure 1-8. Transfer step inserted

3. In Tip Handling, make sure Load is checked.

4. Make sure the type of tips displayed is AP96_200pL, the type of tips you
configured in Instrument Setup.

Biomek® FX and FX-P Laboratory Automation Workstations Tutorial
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Tip
To make sure
your 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
displayed
describes what
you have
configured and
how the tips will
be handled. If the
description is not
how you want the
tips handled,
expand the
configuration and
change it.

Beckman Coulter, Inc.

Make sure unload them is selected in the next field.
Check Change tips between sources.

Uncheck Change tips between destinations.

® N W

Your tips are configured for your liquid transfer, so click the up arrow next to
Tip Handling (Figure 1-8). This collapses the Tip Handling configuration to
allow more room for labware configuration. A simple text description of the way
tips will be handled is displayed in place of the expanded Tip Handling
configuration.

9. You will not be changing the Transfer Details section at this time, so click the
down arrow next to Transfer Details to collapse the Transfer Details
configuration to a summary. This gives you more room for the Source and
Destination configurations. The editor now looks like Figure 1-9.

1 Biomek® Software - Method1* [New] - (0] x|
File Edt Project Instrument Execution Options Help
R Y R =]
E Start Use pod |Podt | for transfer
% o . -
e % Instrument Setup Load AP96_200ul.tips, change between sources, and unlnad them when finished
Setup
@ Transfer Click here to add a source.
ot | B FiiEn
Combine
b
Howe
Labware
Pause
Comment
7 Stop when finished with destinations. Dispense up to 1 time per draw.
i
st
I =
[Method1* [EiomekFsp  [BiomekFxp  [ETC: Diomo7 |

Figure 1-9. Tip Handling configured and collapsed




Tip
After you click on
the tip, you can
adjust the height
more precisely by
using the up or
down arrow keys
on your keyboard
to change the
height by 0.10
mm or you can
use the Page Up
and Page Down
keys to change the
height by 1.0 mm
with each press of
the key. You can
also right-click on
the graphic, then
select Custom
Height from the
menu that
appears.
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1.4.2 Configuring Source Labware

Now you will configure the source labware. Here you will specify from which
labware liquid will be aspirated and the height to which the tip descends into the
labware before aspirating.

To configure the reservoir named Rsvr as the source labware:

1. Click on Click here to add a source.

2. Click on Rsvr labware on the P4 position in the Current Deck display. As you
can see, the information you supplied during Instrument Setup is displayed in
the source labware configuration.

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 to which 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
depth is as close to 1.00 mm from bottom as you can get. Then adjust the
height precisely to 1.00 mm using the Tip described in the margin. There is a
slight break in the bottom of the source reservoir graphic with the large tip that
indicates that the reservoir is wider than the graphic can display.

The source labware is complete, and the editor now looks like Figure 1-10.

{1 Biomek® Software - Method1* [New] -0l x|
File Edit Project Instrument Ewecution Options Help

NEeeBR& 4B =e|ruolxd

% h Start Use pod | Podi | for ranster.
T -
TSR ‘ﬁ Instrument Setup Load APSE_200ul tips, change between sources, and unload them when finished
Setup
@ Transfer Source: Rsvr

g
2

%

‘ Finish [Reservor =] at [fen ~]
Using liquid type [\ ater -
[ AutoSelect Customize.. | Savess

Technique: |Low-val Feservoi ¥
1.00 mrm from bottom
Overnides Tech g2 @

2
ES

Click here to add a destination.

o s

g

AD

Comment

/ Stop when finished with dsstinations. Dispense up to 1 time per diaw

I =|
[Method1* BiomekFxP  [BiomekFzp  [ETC: 0:00:07 | I

Figure 1-10. Configured source labware
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1.4.3 Configuring Destination Labware

Here you will configure where you want the water from the source reservoir to be
dispensed. In this case, you want to dispense water into the BCFlat 96 microplate on
deck position P5.

Tip To do this:
If you 1. Click the Dest microplate in the Current Deck display. This one operation
accidentally open accomplishes the same tasks as steps 1 and 2 of Section 1.4.2, Configuring
too many Source Labware. Notice that the source labware configuration fields are now
destination replaced with a brief sentence summary of the setup. When the source
configurations configuration is collapsed, it can be opened by clicking anywhere in the
just right-click’ on collapsed configuration area.
the title in .the 2. The Volume field is highlighted in the destination configuration, which allows
copﬁguratlon. you to designate the amount of liquid to be dispensed. For this tutorial, you’re
Click Delete transferring 100 pL; so type 100 into the Volume field. This means you will be
from the popup dispensing 100 pL into each of the 96 wells; so in this case, you’re dispensing a
menu and the total of 9600 pL into the 96-well microplate.
entire
configuration 3. Right-click on the large tip illustration and choose Measure from Bottom.
goes away. 4. Set the dispense height in the large tip illustration to 1.00 mm from bottom,

using the same technique as you used for setting the aspirate height.

The destination labware is now configured and the editor looks like Figure 1-11

1 Biomek® Software - Method1* [New] =10l x|
Fle Edit Project Instrument Execition Options Help

DB RE 4@ o=@ uo)g

ﬁ u Start Use pod | Podt = | for transfer.
Dt Instrument Setup % Load AP35_200uL tips, changs between sources, and unioad them when finished.
natrumant %

Satup

@ Transfer 100 pL from Revr to | Source: Rsvr =
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Finish A
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Destination: Dest
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Figure 1-11. Configured destination labware
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1.4.4 Determining the Estimated Time for
Completion (ETC) of the Method

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

To do this:

1. Click on the Finish step in the Method View.

2. Check the status bar at the bottom of the editor for a display of the ETC. For this

method, the ETC is approximately 51 seconds (Figure 1-12). It’s all right if your
ETC varies slightly.

1 Biomeki® Software - Method1* [New] oy [=] 3]
File Edit Project Instrument Execution Options Help

DEeBR& s oxe|ruoo|sg
Start
I""mt"',f"' ‘ﬁ Instrument. Setup

Clsax cutent devics setup of al labware
@ @ Trarsfer 100 L from Rsvr to | ¥ gier the method completes

~ Clear current instrument setup of all labware
after the method completes

~ Unload disposable tips from all pods

after the method completes
Combine [ Clear all global variables after the method completes
a—
Move
Labware

ETC
The Estimated Time of
Completion for the method
in the Method View.

1| |
Il

=
[Method1* [iomekFP  [BiomekFxP  ETC: :0051 |

Figure 1-12. Finish step displaying the ETC

Congratulations! You’ve just built a liquid transfer method using Biomek Software
that:

*  Prepared the main editor for a new method.

Set up the deck and the configured the labware you want to use using an
Instrument Setup step.

Added and configured a liquid transfer using a Transfer step.

Biomek® FX and FX-P Laboratory Automation Workstations Tutorial
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1.5 Running the Method

Beckman Coulter, Inc.

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

1.5.1  Validating the Method and Confirming the
Deck Setup

When you select Run, the method will be validated internally to check for errors.
After this validation is complete, a deck confirmation prompt will appear over the
main editor (Figure 1-13). This prompt displays the deck setup as interpreted by the
software.

If you wish, you can also view the method in the Biomek Simulator. Refer to Section
1.5.2, Viewing the Method in the Biomek Simulator.

To confirm the deck setup:

1. Click on the green arrow button on the toolbar or from the Execution menu,
choose Run. A deck confirmation appears (Figure 1-13).

2. Visually confirm the physical deck and pod setup matches the deck confirmation,
included labware placement and tip state on the pod, before continuing with the
method.

Biomek® Software

AP96_Z00uL e
|Tservoir

is placed on the deck and the pod state |
matches what the software expects.

The left pad zhould have no tips loaded.

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

If pes, chooze OK to continue the method.
If ho, chooge Abort to stop the method.

Abort I

[8/21/200511:02:51 AM

Figure 1-13. Deck confirmation prompt

3. If the physical deck does not match the deck shown, move or place labware on
the deck so that it does match. Alternatively, you may choose Abort and adjust
the Instrument Setup step to match your physical deck setup.

4. When the physical deck setup matches the deck shown, choose OK. The method
runs as soon as you choose OK. You can visually follow the run in the Method
View; steps are highlighted as the step is executed.
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1.5.2 Viewing the Method in the Biomek
Simulator

CAUTION: Make sure the proper port is selected in Hardware Setup.
Simulate is used only when running methods on the Biomek Simulator.
To run methods on the instrument, choose the com port to which the
instrument is connected.

When a method is run in simulation, the Biomek Simulator appears, showing an
animated 3-D model of the instrument performing the method. Setting the simulation
mode is configured in Hardware Setup (Figure 1-15).

BIOMEK CONCEPT If you wish to view the method in simulation:
Hardware Setup 1. From the toolbar, choose Instrument>Hardware Setup. Hardware Setup
Hardware Setup is used appears (Figure 1-14).
to configure Biomek

Software with the

appropriate Biomek I Reconneck ‘ Hame All Axes ‘ o3 Add Device  mm Femove Device | o Accept X Cancel |

instrument information, = iuﬁame — serdthber| Choose Simulate here
including the Biomek u?é. ot Parts fsmulote =1 5 allow methods to be
Simulator. While the ZZ gs;fikjit:tom"em [~ This is a dual-armed system run in the Biomek
Beckman Coulter Service 7" ShakerALP1 Lt od Type: [reft mochannelPod | Simulator.

47" SpeedPumpl

Engineer normally installs
and configures new

g SpeedPumpl

devices, it may be & Tiploaderd
. Leg Tiploaderl
necessary to install, B2 Digital Devices
-5 Simulator
conﬁgure., and remove 7 5 e
other devices using 5 vieriaks
- ATBCR Devices
Hardware Setu p Refer to @ Fly-By Bar Code Readers
. ke |
the Biomek Software B stacker carousei

User’s Manual, Section
5.2, Accessing Hardware
Setup.

BiomekFx

Figure 1-14. Hardware Setup

2. From Port, choose Simulate.

3. Choose Accept. Now, when a method is run, an animated 3-D model of the
Biomek instrument is displayed (Figure 1-15). You can now watch a simulation
of the Biomek instrument perform the steps in the method.

Biomek® FX and FX-P Laboratory Automation Workstations Tutorial
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Tip If you wish to run the metho_d on hardware, you must go back to Hardware Setup
and change the Port from Simulate to the Com port your Biomek instrument is
The simulator can connected to on your PC.
be a useful tool to
test methods to {" Biomek® Software - Method15* [New] =1o]x]
ensure that they Fl= Edit Project  Instrument Execution Options Help

[CecplRalveelses)snn i@

are performing as

expected without X B sor
using up valuable T R Iretrument Seuo
reagents or tips, @_
and can also save T i Finish
time not only in <
set up, but also by Gt
running at an .Y
accelerated speed. e
Refer to the h
Biomek Software P
User’s Manual, @
Section 5.4, e
Configuring the
Biomek
Simulator, for
more information
on the simulator.
4 Pl

I

|Methud15* ‘EiumekFX BiomekF |

Figure 1-15. Running a method in simulation
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1.6 Saving the Method

BIOMEK CONCEPT You will save the method you’ve just created.
Saving Methods To save your method:
Methods may be saved at 1. Choose the Save Method icon on the toolbar.
any time during their
development. Saving a

method automatically
checks in the method,

2. In Method Name, type the file name under which your method will be saved.
For this chapter, type Getting Started Tutorial (Figure 1-16).

creating a record of the
revision that preserves the Look in; |BiomekFXP x| Search: |

method configuration at the

. . ) e Folder Select a method:
tlme_ IF was saved. ] Methods Name I Check In Time
Revisions may be accessed ] New Falder
from the revision history at o Recycled Methods

a later time. If any project
items, such as labware
definitions or techniques,
change after the method is
saved, when the method is
opened next, the latest
definitions are used. Refer
to the Biomek Software
User’s Manual, Section

139, Saving a Method and fMethod Mame: | Getting Started Tutorial oK I

Section 13.12, Viewing
Method History for more
information.

Cancel

Figure 1-16. Save Method

3. Choose OK. Now notice how the method name in the Biomek main editor has
changed to Getting Started Tutorial [Revision 1] (Figure 1-17).
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4" Biomek® Software - Getting Started Tutorial [Revision 1] =10 x|
File Edit Project Instrument Execution Options Help
DEe @RS ta@m - o@|rno| @
Oierrldab\e| Erompt‘ Yarisble Name | Yalue
T ﬁ Instrument Setp
Setup
@ Transfer 100 L from Rsvr to
e | (B PPN
-
Combine
L
Mave
Labware
Pause
Comment
SILAS Initialization
< il
Ll
Il =
|Getting Started Tutorial BomekF¥P  [BiomekFxP  [ETC: om0 |

Figure 1-17. Method name has changed

Now go to Chapter 2 in this tutorial to learn how to use more steps in a method.

Beckman Coulter, Inc.
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Multichannel Pod—Using More
Steps in a Method

2.1 Introduction to Using More Steps in a Method

In the first chapter of this tutorial (refer to Chapter 1, Multichannel Pod—Getting
Started With Biomek® Software), you learned how to:

*  Launch Biomek Software.

e Setup the deck for a liquid transfer.
*  Build a liquid-transfer method.

e Save, run, and check in a method.

If you already know how to complete these tasks in Chapter 1, Multichannel Pod—
Getting Started With Biomek® Software, you can just start with this chapter or
subsequent chapters.

211 What You’ll Learn in Using More Steps in a
Method

This chapter will help you develop the skills to create basic transfer methods for tasks
such as reaction setup and reformatting from one density to another; for example,
transferring liquid from 96 to 384-well plates. You will also learn how to pause the
system to add more labware to the deck and handle errors. Using Single Step to
perform single operations to improve method development will also be described.

More specifically, the step-by-step instructions in this chapter will teach you how to:
*  Transfer liquid from two sources to a single destination.
*  Mix contents in labware.
*  Move labware on the deck using the gripper tool on the Multichannel Pod.
*  Respond to errors.
*  Add more labware to the deck once a method has started to run.
*  Use the Multichannel Pod with a 96-channel head with 384-well plates.
*  Group steps logically in the Method View.

*  Perform single operations with the Biomek FX.
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21.2 Setting Up Your Deck for Using More Steps
in a Method

Using what you learned in Chapter 1, launch Biomek Software and configure an
Instrument Setup with the following:
*  Place AP96 20pL tip boxes on TL1 and P1.

*  Place BCFlat96 plates on P5 and P6 and name them Source1 and
Source2. Give these source plates a Known volume of 150 uL of Water.

» Place a CostarFlat384Square on P9 and name it Dest. Give this
destination plate a Known volume of 0 pL.

Your deck should look like Figure 2-1. Now go to the next activity to learn how to
create a method using other steps in your methods.

§" Biomek® Software - Method1* [New] o [=] 3]
File Edit Project Instrument Execution Options Help

DEeER8 @ oo ok

% E Start Decki |Decki ~| | ¥ Pause to confirm setup? [~ Pause for bar code input?
Labware Category:| <any> -7 v Verify Pod Setup  Configure. ..
e ﬁ Instrument Setup L qary:| <Any [ Verly p ia
Collar_38mm ollarEpater_:

L]

Setup
@ i Finish ECTuberack 15 Smm
A

[ = I

anShroud FiterHolder ~ GreinerlS36C  GreinerlS36F  Greiner3s4Co

DrainableRefi

5 ostarDeepd6e CostarFlat3ge

Pause

Comment

LL

I

[Method1* [Bomekrsp  [piomekFyF  [ETC: 0:00:05 |

Figure 2-1. Completed Instrument Setup step
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2.2 Transferring Liquid from Multiple Sources to a
Single Destination

To transfer liquid from one or more sources to a single destination, a Combine step is
used. It is similar to a Transfer step which uses a single source and one or more
destinations.

Like the Transfer step, the Combine step will by default complete the following:
* load tips
e aspirate liquid
» dispense liquid
* unload tips

For this activity, you will use the default tip handling, configure the two sources,
configure the destination, and configure transfer details. The configured Combine
step will transfer the sources from two 96-well source plates to a 384-well destination
plate.

2.21 Configuring Tip Handling

To set up the Combine step, you will insert the Combine step in the Method View
and use the default settings for Tip Handling.

1. Ensure you deck is configured according to the instructions in Section 2.1.2,
Setting Up Your Deck for Using More Steps in a Method.

2. Add a Combine step after the Instrument Setup step.
3. In Tip Handling, make sure Load is checked.

4. Make sure the type of tip displayed is AP96_20uL tips, the type you
configured in Instrument Setup.

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

6. Check Change tips between sources and make sure Change tips
between destinations is not checked.
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7. Collapse Tip Handling. Your main editor should look like Figure 2-2.

1 Biomek® Software - Method1* [New] -0 x|
Filz Edit Project Instrument Execution Options Help

DEdBR& s BB/~ orno|i 3

% B Start Use pod | for ransfer
Instrument % Instrument Setup ¥ Load APSE_20ul tips, change between sources, and unload them when finished.
Setup
\! Combire Click here to add a source.

e | [ PO

Stop when finished with [Sources A Advanced.

¥ Transfer Detalls

i —

[Method1* Eiomekesp  BiomebFxP  ETC: 0:00:07 |

Figure 2-2. Combine step inserted and Tip Handling collapsed

2.2.2 Configuring Source Labware

To configure the two 96-well plates from which you’re going to aspirate:
1. Click on Click here to add a source (Figure 2-2)
2. Click on Source1 sitting on P5.

3. In the Volume field, designate the amount of liquid to be aspirated. For this
method, you’re aspirating 40 pL, so type 40 into the Volume field.

4. Click on Dest in the Current Deck Display to add a destination. You will
configure the destination in the next section, but must choose it here to activate
another source option.

5. Click on the next Click here to add a source.

6. Click on Source2 sitting on P6 and type 20 into the Volume field.

Beckman Coulter, Inc.
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The source plates are now configured, and the editor should now look like Figure 2-3.

Tip
The well volume ol
display Shows File Edit Project Instrument Execution Options Help

EETT Y LY B AL =]

how much liquid

iS in the we]l If ? ‘ Start Use pod | Pod1 | for transfer.
’[he liquid iS not I"‘;:‘(’\:‘:N ‘% Instrument Setup ¥ Load APIE_20uL tips, change between sources, and unload them when finished.

STl i (e “g Combine Sourcel and Source) Source: Sourcel

display, you may Tz i Finish ggauwrciq Elss_\nc:; ::: ':Set;frzggﬂrd
be accidentally qg technique.
trying to aspirate emt
from an empty 4!> Tameang Well Volume
destination rather JEoEN Source: Sourced Display
than a source. & [ecrise =] & [ooues =]

Pause [z WL of [water |

W duoSeket Customizs,. | Garebe | o
Comment S SRS v E— | =

Stop when finished with |5ources - Advanced..

T Transfer Details

A

| |

I =

[Method1* [BiomekrxP  [BiomekFxr [ETC: 0007 | ||

Figure 2-3. Source labware for Combine step configured.

2.2.3 Configuring Destination Labware

The next task is to designate where you want to dispense the aspirated liquid. For this
method, you want to dispense into Dest on deck position P9. To accomplish this:

1. Click anywhere in the Destination:Dest configuration.

2. If Transfer Details is not opened, click on the arrow next to it.
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3. From Stop when finished with, choose Destinations (Figure 2-4).

§ Biomek@ Software - Method1* [New] =101 x]

File Edit Project Instrument Execution Options Help

B R R = =]

% u Start Use pod |Fod! | for hansfer
o . X
Instrument % Instrument Setup Load AP3E_20uL tips, change between sources, and unload them when finished

‘g Combine Sourcel and Source:

I Finish

@1

! z
AS0mmbomliguid @ 2 @

Click here to add a source.

Dispense Water to Dest
using the Standard
technique.

AS0mmbomliuid @ 2 @ _

Advanced

=
Ey

%)

g
ES

Destination: Dest

1

Labuwate

Pause

AD

Comment

4 | 0

I =
[Method1* [siomekFxp  BiomekFxp  ETC: D:00:07 |

Figure 2-4. Stop when finished with Destinations chosen

That’s it. You’ve just configured a Combine step to aspirate liquid from two sources
in order to dispense it to a single destination.

The Combine step uses the Source and Destination configurations and the stop
condition to configure a series of operations. When the method is executed, the
Combine step will transfer liquid from each of the source plates twice so that the
each well of the desination plate receives exactly one source. Later in this chapter,
you will transfer to specific quadrants of a 384-well microplate using a 96-channel
head.

Go to the next activity to learn how to mix the liquid in the destination plate after
dispensing.
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2.3

BIOMEK CONCEPT
Techniques

Techniques are sets of
predefined and stored
values, including aspirate
and dispense height, tip
touch and other properties
that affect pipetting. Based
upon these stored sets of
values and properties, the
appropriate pipetting
technique is selected
automatically. If you want
control over this otherwise
automatic function, you
can choose Customize for
each source and destination
in a liquid transfer. This
customizing option is also
available via the
Technique Editor. Refer
to the Biomek Software
User’s Manual, Chapter
10, Understanding and
Creating Techniques.

Mixing Contents in Labware

In the Transfer and Combine steps, 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. These
modifications are accomplished through customizing the technique and are used to
control the pipetting process.

Let’s suppose you wish to mix the contents of the destination plate once liquid from
the two sources has been dispensed.

To complete this task:

1. Click the Dest labware in the Deck Display, or click in the gray area around the
destination configuration. This expands the destination labware configuration.

2. In the Destination configuration fields, select Customize. The Technique
Editor opens to the Dispense tab (Figure 2-5).

Technique Editor - [Custom]

Pipetting Template: IDeFauIt Template

General Dispense Igalibration | Liquid Type I

Move within the well at IlEID % speed,

Dispense at |-1.5 mn Fram theILiquid 'I

[v Eallaw liquid level when aspirating or dispensing liquid

[ Touch tips on the sides of the wells

L |2 - Eimmes.,

i Fram theIBottom 'I aft |100
Dispense St ID i from thEIBDttDm vl &t (100

Aspirate at |0 plfs,

LS5,

]

Figure 2-5. Dispense tab of the Technique Editor

Cancel |

2.31

Now, you will configure the options to mix the contents in the destination after
dispensing.

Configuring “Mix after dispensing liquid”

To mix after dispensing:

1. From the Dispense tab (Figure 2-5), check Mix after dispensing liquid. The
fields for this option are enabled. We’ll allow some of the defaults to remain
except for the amount and number of times to mix.

2. In Mix, enter 15. This specifies the amount of microliters that will be aspirated
and dispensed during mixing.
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Tip
Pipetting from
the Bottom can
sometimes cause
wells to overflow,
or it can
contaminate the
tips. Aspirating
from the liquid
would be a good
choice in these
cases. Thisisnota
concern for this
tutorial, so you
are leaving the
default in the mix
operation for this
technique.

Beckman Coulter, Inc.

E

3. Intime, enter 2. (After configuration, time changes to times.) This specifies the
number of times you want to mix the liquid after dispensing. You’re finished
configuring the mix after dispensing process. The Technique Editor should now

look like Figure 2-6.

Technigque Editor - [Custom]

Pipetting Template: IDeFauIt Template
General  Dispense Igalil:-ratic-n | Liquid Type |

Mave within the well at IlDD % speed.

Dispense at |—1.5 mmFromtheILiquid 'I

[ Eallow liquid level when aspirating or dispensing liquid
W Touch tips on the sides of the wells

v Blowout all lzading air gaps
[W Mix after dispensing liquid
b 2l

Aspirate atID mn From theIBUttom 'I at (100
m From thEIBDttDm vl at |100

iz |15 kimes.

Dispense ak |0

uLfs.

L=,

=1

Cancel

Figure 2-6. Configured mix in a Custom technique

4. Choose OK to close the Technique Editor.

After you configure the mix operation and return to the Combine step configuration,
you see an icon indicating that the technique now includes mixing. This is one of
several icons that indicate the different procedures in the pipetting technique. You will
also notice that the Auto-Select option is turned off when the technique has been

customized.
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24 Moving Labware Around the Deck

On the step palette, you can see a Move Labware step icon. When you insert and
‘- configure this step in your method, the instrument behaves as follows:

—

Mowe

Labores *  The pod moves over the selected labware and moves down.

*  The gripper tool fingers on the pod extend, then squeeze and grip the
labware.

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

*  The pod moves down, and gripper tool fingers release the labware at the new
position.

241 Moving Labware Using the Gripper Tool

For this part of the 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
shaking ALP installed somewhere on the deck.

To move labware on the deck:
1. Highlight the Combine step in the Method View.

2. Insert the Move Labware step from the step palette after the Combine step.
The Move Labware configuration appears (Figure 2-7).

{1 Biomek® Software - Method1* [New] =10] x|
File Edit Project Instrument Execution Options Help
NEaBRa $B@ajo~e|ruo kg
% b Start Using pod [Pad -
Instrument Sefuy Move labware from ~| to -
Instrument
Setup
i‘g Commbine Sourcel and Source!| & Mave the entire stack of lsbware.
\ A ~ Move stack, leaving the bottom piece of labware at the source position.
Lty :Kz € Move the topmast |1 j‘piece of labware from the stack.
Combine
L
Move
Labware
Pause
Comment

P15

4 | |
I =)
[Method1* [BiomekFiP  [iomekFxP  [ETC: i02i00 | |

Figure 2-7. Move Labware step configuration

3. Choose P9 into the Move labware from field.
4. Choose P6 into the to field.
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5. Keep Move the entire stack of labware selected.

6. Now, click on the Finish step in the Method View following the Move Labware
step to validate the method.

OOPS!!! All the red you see indicates an error (Figure 2-8). But that’s all right—just
keep going in this tutorial to recover.

" Biomek® Software - Method1* [New] =10 5[
File Edit Project Instrument Execution Options Help

DEdBRE 4R ~=2|ruo < 8
Start I Clear curent instrument setup of all labware
ﬁ Ineir 2oy after the method completes
NSTUMENT Setup

. Clear curent device setup of all labware
‘g Combine Sourcel and Source!] ¥ ater the method compltes

4

Instrurnent
Setup

I Unload disposable tips from all pods
after the method completes

L i

Combing ¥ Clear all global variables after the method completes

for

Mowe
Labware

Pause

Carnment
T Mo Reparting
« B Dl
”l\‘ou cannat stack labware of class CostarFlat3845quare on labware of class BCFlat36 at deck position P& j i

Figure 2-8. Main editor with error displayed

|Method1® BiomekFsP  FomekFsP [ETC: Faled
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2.5 Responding to an Error Message

For this activity, you’ll learn how to locate and respond to the error message you just
received.

2.5.1 Locating the Error

Biomek Software alerts you to errors in several ways, including:

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

* A tool tip describes the error when you hover the cursor over the step
causing the error.

*  An associated red error message is displayed in the status bar at the bottom
of the editor.

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

There are other errors that are displayed in error message boxes. These errors state the
problem and display appropriate recovery options. Refer to the Biomek Software
Users Manual, Chapter 26, Handling and Preventing Errors.

2.5.2 Correcting the Error

In this tutorial, the error message is You cannot stack labware of class
CostarFlat384Square on labware of class BCFlat96 at deck position P6. This
means you’ve configured the software to stack labware on top of labware that is not
allowed by the software. You’ll learn more about stacking labware on top of other
labware in Chapter 3. So for now, we’ll correct the error.

To correct the stacking error:
1. Click on the Move Labware step in the Method View.
2. In the to field, change the position to P14.
3. Click the Finish step again in the Method View.
There, the error has been corrected.

Biomek Software continually validates the steps as you progress through building
your methods. 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.
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2.6 Adding Labware During a Method Run

i

Mawe Pod

Beckman Coulter, Inc.

Suppose that you want to add another reagent to the destination plate, but you don’t
want to place the second reagent on the deck until after the first Transfer is complete
(perhaps it can only be exposed to light or open air for a very short time). You can do
this by adding a second Instrument Setup step to your method to indicate to the
software that there is more labware now on the deck.

But before you add a second Instrument Setup step, you will:

*  Move the pod to a new location by configuring a Move Pod step to make
sure the pod is moved to a part of the deck where it won’t prevent you from
physically adding more labware.

*  Pause the instrument by configuring a Pause step to give you enough time
to physically add more labware.

2.6.1 Moving the Pod to a New Location

The Move Pod step on the Intermediate step palette repositions the pod away from
the positions on the deck you want to reach manually. Since you are going to be
adding more labware to the deck to prepare for another liquid transfer, you will need
to move the pod away from the deck locations affected before pausing the system and
adding more labware.

However, since the Move Pod step is on the Intermediate step palette, you will need
to display that step palette before you can add this step to your method.
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2611 Displaying the Intermediate Step Palette
BIOMEK CONCEPT IS add the Intermediate step palette to the main editor:

Step Palettes 1. Right-click anywhere in the space below the Basic step palette.
Steps are grouped on step 2. Choose Intermediate. Your main editor now looks like Figure 2-9.
palettes based upon the
complexity of the 1 Biomeki® Software - Method1* [New] =loix]
Operatlons they COIltrOl and File Edt Project Instrument Execution  Options  Help
the depth of knowledge [BeamRsine-neruaXg

. Start s cutrent nstrument setup of al labyare:
required to configure them, Dl L= ® e vandomae

T rafrument Setup
athough some steps are e ‘ Clea curent device seup o il abnre
‘g Combine Sourcel and 50urce!| ¥ aier the melhod completes
grouped on step palettes &
. . s || T c!;, Mave Lebware from P9 10 PL<| - jioug disposable fips fiom al pods
according to the specific “ N . er e meibod conpleles
. inish
pOd or IHStmment they % cuﬁne [V Clear all global variables after the method completes
control.
iy
S

Mave
Labuware

Hevs Tips
o

Pause

po

Unload Tips | Somment

Intermediate
D |« Step Palette

| m Move Pod
Mave Pod Step

Group 0l | ¥

% No Repoiting

A

[Method1® [BiomekFkP  [BiomekFxF  [ETC: miDzi17 | I

Figure 2-9. Intermediate step palette displayed
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2.6.1.2 Configuring the Move Pod Step

To configure the Move Pod step:

1. Insert the Move Pod step in the Method View after the Move Labware step
(Figure 2-9).

2. From the Location drop-down menu, choose WS1. This instructs the pod to
move and stop over the 96-Channel Wash ALP (WS1) (Figure 2-10).

{1 Biomeki® Software - Method1* [New] =10 5[

File Edit Project Instrument Execution Options Help

DEdBRE 4@ o rn B3

@ ﬁ u Start Pod [Pod! -
iy % Instrument Setup Location |83
ferr | senp % Difset: [0 om
€g Combine Sourcel and Source: '
@ @ f Offset: |0 cm

Dipese | Trandfer c!} Move Labware from P9 to P1<

@% (ELMove Pod
% ot B rricn
iR

—
Mowe

el Labware
Mew Tips Paue

m 8

Unload Tips | Gomment

Group 1 | | |

I =
Method1* [BiomekFyP  [BiomekFiP  [ETC: Dumioe |

Figure 2-10. Configured Move Pod step

3. Click Finish to validate the method.
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2.6.2 Pausing the Instrument

The instrument may be paused during a method run for either a specified amount of
time or for an indefinite period of time by adding and configuring a Pause step.
Depending on the purpose of the pause, you configure the step in one of the following
ways:
* Ifyou 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.

* If you want to move labware manually 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.

When the Pause step occurs during a run, the pod remains in the position of the last
operation.
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Tip
If you physically
move the pod
during a Pause
step, then when
you choose OK on
the prompt to
unpause the
system, the pod
returns to the
correct place to
continue the
method.

Beckman Coulter, Inc.

2.6.21 Configuring the Pause Step

You will configure the Pause step for indefinite amount of time to add more labware
to the deck manually. 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 the Pause step for an indefinite amount of time:
1. Insert a Pause step into the Method View below the Move Pod step.
2. Choose Pause the whole system and display this message:

3. Type in the message: Remove the two used tip boxes at TL1 and P1 and
place a new AP96 20puL on TLA1. Place a reservoir containing a
Known volume of 100000 uL water at P7. The main editor should now
look like Figure 2-11.

' Biomek® Software - Method1* [New] N =[5}

File Edt Project Instrument Execution Options Help
DEsB R tnmocernox@
ﬁ E Start " Pause 7| for |0 3

T % Instrument Setup (% Pause the whale system and display this message:
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c!:> Move Labware from P9 o P1<

L TL1. Place a reservoir comtaining & Known wolome of 100000 pl water at P7.

Dispense | Transfer

o TT ove Podt To ws1(0,0)
% cﬂn;m h User Pause
iy &g

b Mave
Labweare

@ @

Hew Tips Pause

m S

Unload Tips | Comment

<| -l
I =]
[Method1* [BiomekFap  [BiomekFxp  ETC: 0:02:07 | I

Figure 2-11. Pause configuration with message inserted

4. Click Finish to validate the method.

When the method is run, you will see a prompt similar to Figure 2-12 that will remain
displayed until you choose OK.

Biomek® Software

Femaove the two wsed tip boses at TL1 and P1 and place a new AP2E 20pL on TL1. Place a reservoir
cantaining a Fnown volume of 100000 pL water at P7.

Ahbort |

Figure 2-12. Pause prompt displaying the configured message

| 4/28r2006 311:07 PM
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2.7 Adding a Second Instrument Setup Step

Now that you have prepared to add more labware to the deck during a method, you
are ready to configure a second Instrument Setup step. You will insert a second
Instrument Setup step after the Pause step. The second Instrument Setup step not
only indicates the current state of the deck, but it also allows you to add more
labware.

To configure the second Instrument Setup step:

1. Insert an Instrument Setup step into the Method View below the User Pause
step. This opens a second Instrument Setup step configuration.

2. Choose Toggle under the As Is square. This lets the software know that all deck
positions are to remain as they are. The main editor should now look like Figure
2-13.
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Figure 2-13. Adding an Instrument Setup step and toggling all deck positions As Is
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3. Select Clear and then click on TL1 and P1. This removes the used tip boxes.
Now the main editor should look like Figure 2-14.
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Figure 2-14. Using Clear to remove used tip boxes

2.71 Adding Labware to the Deck

Now you will add the labware to prepare for next liquid-handing process which is a
Tip Transfer step using the 96-Channel Multichannel Head with 384-well labware. For
this next liquid-handling process, you will need to add another tip box and an

Even though the additional source reservoir. This new labware was what you configured to display
software finds tips when the instrument paused for manual placement.

automiatically, . Place a AP96 20pL tip box on TL1.

you have to

ensure there are 2. Place a Reservoir on P7 and configure it to have a Known volume of 100000
enough tips on of Water.

deck to do the job.

Now you are ready to configure your next liquid-handling procedure using the 96-

If you don’t, you Channel Multichannel Pod with 384-well plates.

will get an error
message.
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2.8

Transferring to 384-Well Plates Using a

96-Channel Pod

BIOMEK CONCEPT
Quadrants

Quadrants allow a 96-
channel pod to access 96
wells in a 384-well plate, or
a 384-channel head to
access 384 wells of al1536-
well microplate,
simultaneously. The 384-
well and 1536-well
microplates are divided
into four sets of equally

Biomek Software gives you the ability to transfer liquid between 96-well and 384-
well plates using a 96-channel pod or 384-well and 1536-well plates using a 384-
channel pod. You can select quadrants in microplates as sources or destinations.

An illustration of the quadrants is displayed in Figure 2-15.

2-19

_dédféﬁﬂ - [ Quadrant 2 |
:E3:§'.§2§32§3:§3:E3
.:.3.533325323.:.3.:

|efededodedodotedosodeded

Setesesesetatetatotetos

spaced wells or quadrants. .
Using quadrants, it would | |
take four passes of the
Multichannel Pod to access
all wells of a microplate.

bt
'§3:§3:§:§:§§:§§:§:

et ettt

.l“.l“.'l.'“.l“.'“
Lt I * L :

Figure 2-15. Illustration of the quadrants in a 384-well microplate

2.8.1

To learn how to use and configure quadrants, you will need to add and configure a
new Transfer step to the method after the second Instrument Setup step.

Configuring Quadrants in a Transfer Step

1. Insert a new Transfer step after the second Instrument Setup step in the
Method View. The Transfer step configuration appears.

2. In Tip Handling, make sure that Change tips between sources and
Change tips between destinations are deselected. This will mean that only
one box of tips is used to complete this transfer.

3. Select the Reservoir on P7 as the source labware.
4. Select Dest on P14 as the destination labware and specify a volume of 50 pL.

5. Double-click on the graphic of Dest to zoom in. This is where you will select
Quadrant 1 and Quadrant 4.

6. Click the first well of the first column and first row. Quadrant 1 is selected.
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7. Hold down Ctrl or Shift and click on any well that is in Quadrant 4. The main
editor should look like Figure 2-16.

{1 Biomeki® Software - Method1* [New] =10l

File Edit Project Instrument Execution Options Help
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Dispense | Transfer

@ T vove Podt To ws10,0)
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Mew Tips Pause
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Unload Tips | Comment

Group q | ﬂ
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Figure 2-16. Quadrants 1 and 4 chosen in destination labware

8. Choose Zoom Out. The graphic returns to the zoom out display.

9. Highlight the Finish step to validate the method.

10. Run the method to see how the Multichannel Pod transfers liquid using
quadrants.

As you can see, all the steps in the Method View make your method look complex.
Go to the next section to learn what you can do about that.
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2.9

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, the
Group step appears
collapsed with the
connected steps hidden.
This makes the method
appear shorter, and it
allows you to see more of
the method without
scrolling the Method View
up or down. You simply
double-click on the Group
step in the Method View to
expand it and expose the
nested steps.

Tip
If you want to use
a configured
Group step in
other methods,
drag and drop the
labeled Group
step from the
Method View to
any step palette on
the main editor. It
will then always
be available on
that step palette
for use in other
methods. This
works for any
configured step
that will be used
in other methods.

Using a Group Step

BIOMEK CONCEPT
Group Step

To prevent your method from appearing too complex, you can group steps together
logically under one heading by inserting the Group step into the Method View. This
group of steps is hidden in the Method View under the name that you’ve given it
during configuration of the Group step.

291

For this activity, you will group under one heading the Move Pod, Pause, and
Instrument Setup steps you already have in your method. These steps are all
associated with the preparation for the liquid transfer using quadrants.

Configuring the Group Step

To group these steps:

1. Insert the Group step from the Intermediate Step Palette in the Method View
after the Move Labware step.

2. Double-click on the Group step to reveal the next End Group step. Scroll the
Method View to the left if necessary.

3. In Group Label of the step configuration, enter Pause to add labware
(Figure 2-17). After the Group step is configured and another step later in the
method is highlighted, it will be named in the Method View whatever it has been
labeled in Group Label. In this example, the Group step will be named Pause
to add labware in the Method View (Figure 2-18).

{ Biomek® Software - Method1* [New] -(ol x|
File Edit Project Instrument Execution Options Help
DEdBRE 4B =oru o[ g
ﬁ 5 Start Group Label:
@ IPausE 1o add labware]
| T % Irstrument Setup Camment
({@ @ ‘g Combine Sourcel and Source;
s | e q!b Move Labware from P9 to P1<
@ & O Pause to add labware
*
iz Corbine @ EndGroup
in u T mave podt To wsL(,0)
wsh | NeE h IJser Pause
h ‘% Instrument Setup
NewTips | Pause @ Transfer 50 WL from P7 to De
——
iim i Finish
Unload Tips | Gomment
2]
Loop
Claarup 3
Maove Pad ;:
Group i
Ste
Group p | j g
I =
Method1* [siomekFsF  [BiomekPXP  [ETC: mozios | I

Figure 2-17. Configured Group step

4. Highlight the Move Pod step, then drag and drop it into the Group step above
End Group.
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5. Repeat step 4 above for the User Pause, and then the second Instrument Setup

Tip step. Make sure the nested steps are in the order shown on Figure 2-18 since it’s
Like the Group easy to get the steps out of order when you are dragging and dropping them.
step, the
Copmment Now the Move Pod, User Pause, and second Instrument Setup steps are nested

logically within a Group step (Figure 2-18). You can expand and collapse this step as

(e 2 &) ctigg desired by double-clicking on the Group step.

does not initiate
any actions on the

. : FETE
instrument. It 1s Fle Edit Project Instrument Execution Options Help
used to provide DS BR& tBB & |»u 0| xE
descriptive @ % u Start Deck: |Deckl - i?ausatnmnﬁrmsatuw [~ Pause for bar code input?
. . Laby Cate HES v v Werify Pod Setup Configure...
information and e | T % Instrument Setup abinare Categary:| <Any _
notes in the @ ‘g Combine Sourcel and Source: j
Method View for Dispanse | Transfer q!:,Move Labware from PG to D1 PR upgey oy API30IA apag 2n). AP ELE APSE_ZWNLLL APgG_20M
Pause to add labware

amethod. Refer to & % @
e w | o | N MovePodi ToWS10,0)

E
Software User’s N} B eerpase -
[ S wash Irstrument Sefup P15 x\\
16.6, Comment { ® EndGrop o
S tep. New Tips Transfer 50 pL from P7 to Dex ﬁm'pt? [ Pa ‘ P12 [ P16 I Cleat

- N
i (5 A i R R R e

Step |
Clesnup
Move Pod
Group 4 | | ‘

IMethod1* BiomekFxP  BiomekFxP  ETC: 0:02:08 |

I :'jl

Figure 2-18. Configured Group step with nested steps expanded

Go to the next section to learn how to use Single Step to view each operation of this
method.
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2.10 Performing Single Operations with the
Biomek FX

BIOMEK CONCEPT In this activity, you will use Single Step to view each operation of the method you
Single Step just created.
Single Step pauses the 1. Choose Execution>Single Step. Single Step appears (Figure 2-19).
Biomek instrument

between each operation in

a Step, allowing visual Stark the method From the execution menu; pending actions will appear belaw,
verification that the
operation is correct.
Performing single
operations can help when
fine tuning a method.

W single Step

Launch Al |

Exit

Figure 2-19. Single Step

2. Choose Execution>Run. Single Step with specific operations displayed

Ti
P appears (Figure 2-20). If you have other ALPs configured on your deck, the
Go SIOV‘_’IY when initialization process for them appears in Single Step.
using Single

Step. It is -

possible to move

too qulck]y Prepare to load tips
through the

Laurich
method and by- LI
pass the steps that

need verification.

[V Single Step

Launch Al |
Exit I

Figure 2-20. Single Step with specific operations displayed
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3. Under Prepare to load tips, choose Launch. The next operation is launched
(Figure 2-21).

Single Step

Podl Retrack Gripper
Launch |

¥ Single Step

Launch All |

Exit: |

Figure 2-21. Single Step with next operation launched

4. Choose Launch again. The Biomek prompt appears. If the physical deck
matches the software prompt, choose OK. Single Step continues displaying
each operation, along with the option to Launch and execute that operation.

5. Continue to view each operation by choosing Launch or to stop Single Step,
choose Exit to allow the method to run without the option to view each
operation.

6. If you wish, save this method.

Now move on to the next chapter of this tutorial to learn how to use individual steps
to exercise precise control over transferring liquid.
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Multichannel Pod—Using
Individual Steps to Transfer
Liquid

3.1 Introduction to Using Individual Steps

In the previous chapters of this tutorial (refer to Chapter 2, Multichannel Pod—Using
More Steps in a Method), you learned how to:

*  Transfer liquid from two sources to a single destination.

*  Mix contents in labware.

*  Move labware on the deck using the gripper tool on the Multichannel Pod.
*  Respond to errors.

*  Add more labware to the deck once a method has started to run.

*  Use the Multichannel Pod with a 96-channel head with 384-well plates.

*  Group steps logically in the Method View.

*  Perform single operations with the Biomek FX.

If you already know how to complete these tasks in Chapter 2, Multichannel Pod—
Using More Steps in a Method, you can start with this chapter or subsequent chapters.

3.1.1  What You’ll Learn in Using Individual Steps

This chapter will help you enhance your method-building skills to create more
advanced methods using variables to “loop” or repeat tasks. You will also learn how
to optimize deck space using stacks and lidded plates and how to conserve tip usage
by washing tips.

More specifically, the step-by-step instructions in this chapter will teach you how to:
*  Aspirate and dispense liquid independently using individual steps.
»  Use aLoop step to repeat actions.
*  Load and unload tips independently using individual steps.
*  Wash tips at the 96-Channel Tip Wash ALP during a method.
* Handle lids in a method.

*  Stack plates in a method.
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3.1.2 Setting Up Your Deck for Using Individual
Steps

Launch Biomek Software and using an Instrument Setup step, configure the
following:

*  Place an AP96_20uL tip box on TL1.

*  Place a BCFlat96 microplate on P5. Name it Source1 and configure it to
contain a Known volume of 300 pL of Water.

* Place a CostarFlat384Square microplate on P9. Configure it to contain a
Known volume of 0 pL.

Your deck should look like Figure 3-1. Now go to the next activity to learn how to
create a new method using individual transfer steps.
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Figure 3-1. Initial Instrument Setup for using individual steps
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3.2 Using Individual Steps to Transfer Liquid

Tip
Make sure you
use an Aspirate
step from the
Intermediate
step palette and
not a Span-8
Aspirate step
which is used only
with the Span-8
pod.

In previous chapters, when you wanted to transfer liquid from one plate to another,
you used the Transfer and Combine steps to perform all the necessary actions—
loading tips, aspirating and dispensing liquid, and unloading tips. Sometimes,
however, you want more direct control over these actions; for example, precise
control over the order in which samples are transferred or when tips are loaded,
unloaded, and washed.

When you need more control over the liquid transfer operation than the Transfer and
Combine steps provide, you can configure liquid transfers using individual steps.
Unlike the Transfer and Combine steps, these individual steps each perform only
one task (e.g., aspirate, dispense, load tips, wash tips, or unload tips).

In this section, you will use the Aspirate and Dispense steps to transfer liquid from
the 96-well source plate to the 384-well destination plate.

3.2.1  Aspirating Liquid Using the Aspirate Step

You can use the Aspirate step to aspirate liquid from a microplate or reservoir.
To aspirate liquid from the 96-well plate using the Aspirate step:

1. Ensure you configured the deck according to the instructions in Section 3.1.2,
Setting Up Your Deck for Using Individual Steps.

2. Drag an Aspirate step from the Intermediate step palette to the Method View
and drop it after the Instrument Setup step.

3. In the Current Deck Display, click on Source1 to select it as the labware from
which to aspirate.

Biomek® FX and FX-P Laboratory Automation Workstations Tutorial




3-4 Multichannel Pod—Using Individual Steps

4. In Volume, enter 60 pL.

5. Select Refresh Tips (Figure 3-2). This means that at the beginning of the step,
before aspirating from the source plate, the pod will load new tips.

Ti p ' Biomek® Software - Method1* [New]

File Edit Project Instrument Execution Options Help

If tips are already PEe@RE :u®m oce|ruc]g

loaded, it unloads o B @ s
those tips (along ean | ‘% Imstlrument Setup
with any liquid in $| & @ alEe
those tips if they e | e | (] PV
are not empty) & | €
and loads new tips " CT“ B e
prior to aspirating. iy & Labware Type: [aCratss | =t |G
Tk Opti & wath | e Pasitors Saurcel =] @ RefreshTios [oP36 20 <]
id Type: fwraer <]
should be used s Dh ;:TW ,:;[— n
only when there —
are either no tlpS um!!dvnps C%[ W Auto-Select Custorize... I Saveds..
loaded or the tips ) Techrique: [5tandeid |
are empty. Loep
Cleanup
Move Pod
L ‘
[Method1* [piomekFyP  [BiomekFxP  [ETC: 0:00:07 |
Figure 3-2. Aspirate step configured

3.2.2 Dispensing Liquid Using the Dispense Step

Now that you have aspirated some liquid, you need to dispense it into another piece of

labware. In this tutorial, you will dispense the aspirated liquid into one quadrant of a

384-well plate.

To dispense previously aspirated liquid:

: 1. Drag a Dispense step from the Intermediate step palette to the Method View
Tip g P PP

and drop it after the Aspirate step.
Make sure you
use a Dispense
step from the
Intermediate
step palette and
not a Span-8
Dispense step
which isused only
with the Span-8
pod.

2. In the Current Deck Display, click on the 384-well plate on position P9 to select
it as the destination.

Beckman Coulter, Inc.




Using Individual Steps to Transfer Liquid 3-5

3. In Volume, enter 60 puL. You will dispense the full amount of liquid you
aspirated earlier in the Aspirate step.

4. In the graphic of the 384-well plate, select the second quadrant. Your Dispense
step configuration should look like Figure 3-3.
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Figure 3-3. Dispense step configured

You have now configured a simple method that aspirates from a 96-well source plate
and dispenses into one quadrant of a 384-well destination plate using individual steps.
If you like, you can run this method on your Biomek FX instrument or in the
simulator (refer to Chapter 1, Multichannel Pod—Getting Started With

Biomek® Software, for more information on how to do this).

In the next section, you will reconfigure this simple method to use a variable for the
volume to aspirate and dispense.
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3.3 Using Variables in a Method

BIOMEK CONCEPT
Variables

Using a variable provides
several advantages:

+ If you want to change
a value that is used in
several places within a
method, you can
change it in one place
and it is automatically
changed everywhere
that variable is used.

e The value ofa
variable can be set at
run time and the
method is
automatically updated
appropriately.

e Decisions can be
made at run time
based on the value of a
variable (you will do
this in the next

chapter).

Tip
Do not use the
variable
C_Volume. This
variable is built
into Biomek
Software and is
associated with
tracking volume.

Beckman Coulter, Inc.

Variables make it easier to modify a method. When configuring steps, you enter the
name of the variable in the desired field; when the method is run, the actual value of
the variable is substituted and the action executed.

You will now create a variable for the volume to transfer and use it in the Aspirate
and Dispense steps. This includes:

*  Creating a Variable in the Start Step (Section 3.3.1).

»  Using a Variable in Step Configurations (Section 3.3.2).

e Changing the Value of a Variable at Run Time (Section 3.3.3).

3.3.1  Creating a Variable in the Start Step

The Start step, in addition to being the first step in the method, also can be used to
create and name variables that can be used throughout the method. Variables named
in a Start step may be used in configuring other steps in the method. Other steps in
Biomek Software also allow you to create variables, but those variables are particular
to the steps in which they are created. You will work with those variables later in the
chapter with the Loop step.

You will now create a variable for the volume to transfer using the Start step.
To create a variable in the Start step:

1. Select the Start step in the method view to display its configuration.

2. In Variable Name, enter Vol. Don’t place a period after Vol.

3. In Value, enter 60. Your Start configuration should look like Figure 3-4. You
have created a variable named Vo/ that has a value of 60.
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Figure 3-4. Vol variable created in the Start step




Tip
Variable names
are not case
sensitive, so
entering the name
VOL, vol, Vol, or
Vol are all
evaluated the
same.

Using Individual Steps to Transfer Liquid

3.3.2 Using a Variable in Step Configurations

You will now use the Vol variable you created in the Start step to configure the
volume to transfer in the Aspirate and Dispense steps.

To use a variable in a step configuration:
1. Select the Aspirate from Source1 step.

2. In Volume, enter =Vol (including the equal sign), as shown in Figure 3-5.
Variables are always preceded by an equal sign when entering them into a step
configuration field. When the method is run, Vol is replaced by the value of the

variable; in this case, 60.
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Figure 3-5. Using the variable Vol to configure the Volume

3. Select the Dispense to P9 step and enter =Vol in Volume. The method is now
configured to transfer a volume equal to the variable Vol.

To change the volume you want to transfer, you would change the value of the
variable Vol in the Start step. The Volume specified in both the Aspirate and
Dispense steps would then automatically be updated when the value of Vol is
substituted at run time.
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3.3.3 Changing the Value of a Variable at Run
Time

Since the value of a variable can be changed throughout the method by changing the
value of the variable in the Start step, it makes it easy to quickly reconfigure methods
that are similar except for one or two items.

For variables that are created in the Start step, you can configure Biomek Software to
prompt you to specify a value for the variable at run time. When configured to do this,
a prompt appears for each variable when the method is run. The value that you
entered for the variable in the Start step is now the default value for the variable. You
can use that value by choosing OK, or enter a new value and choose OK to change
the value of the variable. The method run then uses the specified value for the
variable and updates the method accordingly.

To specify the value of a variable at run time:

1. Select the Start step.

2. Select the Prompt check box for the variable Vol. Your Start configuration
should now look like Figure 3-6.

" Biomek® Software - Method1* [New] 3l x|
File Edt Project Instrument Exscution Options Help

B Y LY T e =

E St Oyerridable| Prompt | Variable Name [ value
@ % [m] wal 60
m] O
P hss"e”‘:':m ﬁ Instrument Setup
@ @ @ Aspirate from Sourcel
e e |0 Do o7

<& B Fren
<

=i

£

=
oo

&
H
=
=

o
3
E

—_
=
=

c

£

SILAS Initialization

i

=3

10 A

=

v
I =
[Method1® [BiomekFsF  [BiomekFxP  ETC: 0:00:00 | ||

Figure 3-6. Prompting for value of a variable
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3. Run the method. A prompt appears allowing you enter a value for the variable
(Figure 3-7).

Biomek® Software

Enter a value to uge for Yol

a0

1001152005 30522 PM

Figure 3-7. Prompt to specify the value of a variable

4. Enter 50 and choose OK. If you run the method on your Biomek FX instrument,
you should notice that 50 pL was transferred into each well, not 60.

In the next section, you will learn to use variables and a Loop step to perform
repeated actions in order to aspirate from four different source plates and dispense
into all four quadrants of a 384-well plate.

Biomek® FX and FX-P Laboratory Automation Workstations Tutorial
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3.4

The Loop step repeats the
nested step or steps until its
End value is exceeded. For
the first cycle of a Loop, its
value is the Start value.
After completing all steps
inside the loop, the value
changes by the Increment
and the steps are repeated
again. This process repeats
until the Increment
changes the value to be

greater than the End value.

Beckman Coulter, Inc.

Repeating Liquid Transfer Steps Using a Loop

BIOMEK CONCEPT
Loop Step

The Loop step enables you to repeat one or more steps for multiple cycles. Each cycle
or iteration repeats the steps contained inside the Loop. An optional variable may also
be created in the Loop step. This variable is assigned a start and end value and
increments in regular intervals with each cycle of the Loop.

In this section, you will modify the method to use a Loop step to aspirate from four
different 96-well source plates to each of the four quadrants of the 384-well
destination plate. In completing this task, you will create a variable in the Loop step
and use this variable to reconfigure the Aspirate and Dispense steps as the liquid
transfer actions are repeated during method execution.

To do this you will need to:

* add more plates to the deck in the Instrument Setup step (refer to Section
3.4.1, Modifving the Instrument Setup).

» use a Loop step to repeat the aspirate and dispense actions (refer to Section
3.4.2, Repeating Actions Using the Loop Step).

3.4.1

In order to transfer liquid from four source plates to the 384-well destination, you
need to have four 96-well source plates on the deck. You will now modify your initial
Instrument Setup step to include four source plates.

Modifying the Instrument Setup

To modify the Instrument Setup step:

1. Select the Instrument Setup step in the Method View to display its
configuration.

2. Right-click the Source source plate at position P5 and select Copy. When you
copy labware like this, all of the labware properties for that piece of labware,
including the name and volume information, are also copied.
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3. Click on the empty positions P4, P6, and P7 to paste copies of Source1 at those
positions.

4. Rename the Source1 labware at positions P5, P6, and P7 to Source2,
Source3, and Source4, respectively. You should now have four 96-well source
plates in positions P4-P7 named Source1 to Source4 (see Figure 3-8).
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Tip
The Loop step
can also be used
without using
variables, such the
variable quad in
this example.

Figure 3-8. Modifying the Instrument Setup step to add more sources

3.4.2 Repeating Actions Using the Loop Step

When you want to repeat actions several times during a method run, you use a Loop
step. The Loop step allows you to repeat the actions of one or more steps without
inserting and configuring those steps for each time they are to be repeated. Steps to
repeat are placed inside the Loop step, or nested.

Biomek Software internally tracks the value of the Loop for each cycle, and Start,
End, and Increment values are specified. If desired, a name can be assigned to the
Loop value to create a variable. This variable can then be used like any other variable
to configure steps, but can only be used with steps contained within the Loop step.

To repeat the Aspirate and Dispense steps:

1. Insert a Loop step after the Instrument Setup step. The Loop and End Loop
icons appear in the Method View, and the Loop step configuration is displayed.

2. In Variable, enter quad. This will create a variable named quad that can be used
to configure steps within the Loop. See the sidebar Tip.

3. In Start, enter 1. This will be the initial value assigned to the variable quad on
the first iteration of the loop.

4. In End, enter 4. This will be the final value for the variable guad. When the value
of quad exceeds the End value, the Loop step ends and the remainder of the
method continues.

Biomek® FX and FX-P Laboratory Automation Workstations Tutorial
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5. In Increment, enter 1. The Increment value is how much the value for the
variable quad changes with each iteration of the Loop. Your Loop step
configuration should look like Figure 3-9.
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Figure 3-9. Loop step for repeating aspirate and dispense

6. Drag the Aspirate and Dispense steps between the Loop and End Loop
icons.
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3.4.3 Using Variables in Expressions

Now that you have configured the Loop step to create the variable quad and placed
the Aspirate and Dispense steps inside the Loop, you can use the variable guad to
reconfigure the Aspirate and Dispense steps. You will now use the variable quad to
configure:

* the source plate from which to aspirate.
* the quadrant on the destination plate to which to dispense.

BIOMEK CONCEPT Sometimes, however, the variable by itself is not enough, and you need to use an
expression to modify the variable. This is the case to specify the source plate in the
Aspirate step. As you recall, the four 96-well source plates are named Source1
Expressions combine text, | Source2, Source3, and Source4. The variable guad has values of 1, 2, 3, and 4 for

Expressions

numerical constants, and each cycle of the loop.

Varigbles USiI}g operatorsto | Tq specify which plate to aspirate from, you need to append the word “Source” in
modify a variable. These front of the value for the variable quad. This can be accomplished using the
operators may perform a operator &. This operator combines two strings. In this case, it will combine a
number of mathematical constant string “Source” with the value of the variable quad. To do this:

operations or combine text
strings. Just like with

variables, the expression is
evaluated and the resulting
value is substituted for the T ook SoTe T e

expression at run tlme File Edit Project Instrument Execubion Options  Help
DEsE RS s BE|o e ooz

Sk B st
| % [nstrument Setup

@ @ Forquad =1to4step 1
i T @ Aspirate from Sourcel

qg (ﬁB Dispense to P9

L
Combine @® Endloop
. 150 mm from figuid

1. In the Aspirate step configuration, change the Position to =“Source” &quad
(including the equal sign and with no spaces), as shown below in Figure 3-10.
Values in quotes are text strings and are always evaluated as the same value.

!
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Figure 3-10. Aspirate step using Loop variable quad in an expression
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2. Inthe Dispense step configuration, rather than specifying the wells to transfer to
using the graphical representation of the 384-well plate, you will specify the
destination wells using the variable quad. To do this, right-click on the graphical
representation of the 384-well plate and choose Specify Selection as Text in
the menu that appears (Figure 3-11). Text Selection is displayed (Figure 3-12).

Zoom In
Specify Selection as Texk

Figure 3-11. Menu to select Specify Selection as Text

F A

Text Selection

[w Specify the targetz with the exprezsion below:

|=quad
Example: 1,3.4

] Cancel

Figure 3-12. Text Selection

3. In Text Selection, enter =quad. This will specify the quadrant into which to
dispense. Make sure that Specify the targets with the expression below is
selected. This means that for the first iteration of the loop, it will dispense into
quadrant 1; for the next iteration, it will dispense into quadrant 2; and so on.

4. Choose OK.

Beckman Coulter, Inc.
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The Dispense step configuration looks like Figure 3-13. The graphical
representation of the labware is grayed out to indicate that the target wells to dispense
into are specified by text.
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Figure 3-13. Dispense step inside the Loop
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3.5 Conserving Tips Using Individual Steps

As the method is currently configured, an error would result because there are not
enough tip boxes on the deck. This is because the Aspirate step tries to load tips for
each iteration of the Loop, but there is only one tip box on the deck. You will fix this,
and conserve tips while doing so, by loading the tips before the Loop and reusing
them for each iteration of the Loop. If you have a wash ALP, you will then configure
the method to wash the tips after each dispense.

Conserving tips includes:
*  Loading and Unloading Tips Qutside the Loop (Section 3.5.1).

*  Washing Tips Inside the Loop (Section 3.5.2).

3.5.1 Loading and Unloading Tips Outside the
Loop
To load and unload tips outside of the Loop:
1. Insert a New Tips step between the Instrument Setup and Loop steps.
2. Select the Aspirate step inside the Loop.

3. Deselect the Refresh Tips checkbox. This tells Biomek to use whatever tips are
already loaded to perform the aspirate instead of loading new tips at the start of
the Aspirate step.

4. Insert an Unload Tips step after the End Loop icon in the Method View. Your
method should now look like Figure 3-14.
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Figure 3-14. Loading and unloading tips outside the Loop
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Washing Tips

The Wash step washes
tips at the Wash Station
by aspirating and
dispensing a specified
volume of wash fluid a

specified number of times.
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This method loads new tips, uses those same tips to perform four aspirate and
dispense operations from the Loop, and unloads the tips after the last iteration of the
Loop.

3.5.2 Washing Tips Inside the Loop

If you have a wash ALP (called a Wash Station in the software), you will add a
Wash step to wash the tips after each dispense.

To wash tips between aspirate actions:
1. Insert a Wash step between Dispense and End Loop in the Method View.

2. In Volume, enter 100%. This means that for each wash cycle, a volume equal to
the total volume that was aspirated and dispensed is used to clean the tips.

W

. In Wash Cycles, enter 3. This is the number of times that the Volume of wash
fluid is aspirated and dispensed to clean the tips (Figure 3-15).
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Figure 3-15. Wash tips
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3.6 Using Lids in a Method

Beckman Coulter, Inc.

In chapter 2 you learned about using the Move Labware step to move labware on the
deck. Another use of the Move Labware step is to remove lids from lidded
microplates or tip boxes. In this section, you will modify the method to use a lidded

384-well plate for the destination.
To use lids in a method:
1. Select the Instrument Setup step.
2. In Labware Category, select Lid to display only the lids.

3. Drag a CostarFlat384SquareLid on top of the CostarFlat384Square plate
located on position P9. Your Instrument Setup should now look like Figure 3-
16.
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Figure 3-16. Modifying Instrument Setup step to add a lid

4. To remove the lid as part of the method, insert a Move Labware step
immediately after the Instrument Setup step. It must go before the New Tips
step, because the gripper cannot move labware when tips are loaded.




Using Individual Steps to Transfer Liquid 3-19

5. Configure the Move Labware step to Move labware from P9 to P8.

6. Select the second option to Move stack, leaving the bottom piece of
labware at the source position. This tells Biomek to pick up only the lid and
leave the plate at its current position. Your Move Labware step configuration
should look like Figure 3-17.
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Figure 3-17. Using Move Labware to remove a lid
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3.7

BIOMEK CONCEPT
Using Stacks

When stacking or
unstacking labware,
Biomek Software works
from the bottom up. If
stacking four microplates
on the deck, the top plate is
placed on the second plate
by the gripper, then the top
two plates are placed on
the third plate, and finally
the top three plates are
placed on the bottom plate.

They must be stacked in
this way to follow the
stacking rules for the
Biomek FX gripper. Refer
to the Biomek Software
User’s Manual, Section
8.3.6.4.1, Biomek Stacking
Rules, for more
information on using
stacks in a method.

The maximum height of
stacks of microplates
allowed on the Biomek FX
instrument is 5.5cm
(2.171n.). A stack of four
standard 96-well plates is
approximately 5.2 cm
(2.05 in.) tall.

Beckman Coulter, Inc.

Stacking Plates in a Method

The Biomek FX instrument can also handle stacks of labware, both stacking and
unstacking labware stacks in a method using the gripper. In this section, you will use
what you have learned previously about the Loop step and the Move Labware step
to stack the four source plates.

To do this, you will use another Loop step with a variable that will be used to specify
the deck positions from which to pick up labware and an expression to specify to
which position to move labware. Once configured, the three cycles of the Loop will
move labware as shown in the table below

Table 3-1. Values of variables and expressions
used in Move Labware step for cycles

Cycle Stack value From (“P”&stack) To (“P”&(stack-1))

1 7 P7 P6

2 6 P6 P5

3 5 P5 P4

4 4 Value of stack is below End value;
breaks out of loop and continues with method.

To stack the four source plates:
1. Insert a Loop step after the Unload Tips step.

2. Configure the Loop step to create a Variable named stack with a Start value of
7, an End value of 5, and an Increment value of -1. Your Loop step should look
like Figure 3-18.

1 Biomek® Software - Method1* [New]
Fle Edt Project Instrument Execution Options Help

DEsE RS s BE|o e ooz
B st

@ % Variable  [+tack m
Aopie | Instrument % Instrument Setup Start 7
spirate
End 5 —
\ Maove Labware from PO to P8 |
P = O

" @ MNew Tips

@ Forquad =1to4step 1
Q‘p Aspirate from ="Source't
(ﬁb Dispense to P9

s | T wash with water in wst

h ® EndLloop

— :

il Unload Tips

@ Loop from 1 to 1 step 1

® EndLloop

B Frisn

7

. £
e e =E1

=

c

o

oy
El
S

£
|

4

=}
5

i
7 g
g

z
ol

o
i

< I

i

[Method1* [EiomekF¥P  [BiomelFsP  [ETC: 0:02:17 |

Figure 3-18. Loop to stack plates
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3. Insert a Move Labware step between the Loop and End Loop icons.

4. In Move Labware from, type =“P” &stack.

Tip
Using the 5. Into, type =“P” &(stack-1). Select the first option, Move the entire stack of
cOneREE G labware. Your Move Labware configuration should look like Figure 3-19.
operator & is a
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Figure 3-19. Use variables to stack plates

Now move on to the last chapter of this tutorial to learn how to use some advanced
features in Biomek Software.
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Multichannel Pod—Using
Worklists and Conditions

4.1 Introduction to Using Worklists and Conditions

To successfully complete the activities in this chapter, you will need to know how to:

»  Configure an Instrument Setup step to reflect the physical deck you will set
up for the method in this chapter (refer to Section 1.3.2, Configuring the
Instrument Setup Step).

»  Configure Labware Properties for labware you will use in this chapter.

»  Configure a Transfer step (refer to Section 1.4, Transferring Liquid).

*  Configure a Move Labware step.

*  Use variables and expressions in Biomek Software (refer to Section 3.3.1,
Creating a Variable in the Start Step).

« Display step palettes.

411 What You’ll Learn in Using Worklists and
Conditions

In this chapter, you will develop the advanced skills to use external data sources, such
as a worklist, with a Biomek method. Using a worklist will allow you to create a
method using source and destination volumes defined in a text file. You will also
learn how to use procedures to run the same set of configured steps several times in a
method to eliminate having to configure each step several times and learn how to
configure a conditional statement that will allow a step or steps to be executed based
on real-time conditions that occur during the method.

Biomek® FX and FX-P Laboratory Automation Workstations Tutorial
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More specifically, the step-by-step instructions in this chapter will teach you how to:

Create a worklist file that defines variables and values.

Use the worklist file in a Worklist step for executing a sequence of liquid
transfers without configuring individual Transfer steps.

Use an If step to transfer liquid from specific reservoirs using specific tips
based on conditional decisions.

Define a procedure using the Define Procedure step that will run based on
the conditional decisions within an If step.

Run the defined procedure based on the conditional decisions using the Run
Procedure step.




Tip
Since you will
configure six
BCFlat96 plates
with the same
properties, you
can place the first
one on P9,
configure it, and
then right-click on
it and choose
Copy, and then
click on P10,
P11, P13, P14,
and P15. The
labware type and
the properties are
copied to those
positions.

41.2
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Setting Up Your Deck for Using Worklists
and Conditions

Using what you learned in Chapter 1, launch Biomek Software and configure an
Instrument Setup as follows:

1.

6.

Place a AP96 200pL tip box on P1 and name it TipsA. Configure Load no
more than as 6. This means that the tips in this tip box will not be used more
than 6 times.

Place the same tip box type on P2, name it TipsB, and configure it the same as
P1.

. Place a Reservoir on P5 and name it A. Give it a known volume of 100000pL

of Water.

Place another Reservoir on P6 and name it B. Give it a Known volume of
100000uL of Ethanol.

Place BCFlat96 plates on P9, P10, P11, P13, P14, and P15. Give these plates
each a Known volume of 100 of Water (see sidebar Tip).

Place a TiterPlateLid on each of the BCFlat96 plates.

Make sure you have the following step palettes on the main editor:

* Basic

* Intermediate
*  Advanced

*  Specialty
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Your deck should look like Figure 4-1. Now go to the next activity to learn how to use
worklists and conditions in your methods.
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Figure 4-1. Instrument Setup step configured
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4.2 Creating a Worklist Text File

Tip
If a value such as
a plate name or
bar code contains
a comma, enclose
the entire value in
double quotes, for

example,
“Dest1,4”.

Tip
When creating a
Worklist text file,
white space
between values is
not important;
however, the
comma (,) and
carriage returns
(CRLF) are
important to
create and use the
file properly. Do
not enter a
carriage return
after the last line.

A worklist is a text file that contains multiple values for one or more variables. The
Worklist step in Biomek Software uses the variables and values defined in the
worklist to configure a series of repetitive actions during the method run. This is
different from the Loop step that you learned earlier in this tutorial in that a worklist
can contain non-incremental values and multiple variables for use during repetitive
actions.

Before you can use the Worklist step, you must create the worklist text file and define
the variables and associated values. For the method in this chapter, you will create a
worklist for a series of transfers using different amounts of liquid for each transfer.

4.2.1 Configuring a Worklist Text File

The first line of a worklist text file defines the variable names. The subsequent lines
list the values to be assigned to those variables. The variable and names are separated
by commas.

To configure the worklist text file for this tutorial:

1. Using Notepad or Microsoft® Excel, create a text file that looks like Figure 4-2.

B myworklist.txt - Notepad - 10| x|

File Edit Format Wiew Help

AMOUNTA, AMOUNTE, Destination =]
50,0,P9

0,50,PL0

50, 50,P11

25,75, P13

75,25,P1l4

100, 0, PLY|

[~ |

Figure 4-2. Created worklist

2. Save your text file as myworklist in the default My Documents folder.

Now that you have configured the worklist, you will insert and configure a Worklist
step to enable the software to use the worklist in the method. Go on to the next section
to learn how to do this.

Biomek® FX and FX-P Laboratory Automation Workstations Tutorial
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4.3 Configuring a Worklist Step to Use a Worklist

BIOMEK CONCEPT
Worklist Step
The Worklist step offers
several advantages:

e Data in a text file
is accessible by
any Biomek
Software method.

*  Selecting the text
file in the
Worklist step
configuration
copies all of the
variable data from
the text file to the
step without
individually
entering all the
variables.

* A dynamic link
exists between the
method and the
text file. Any
updates made to
the text file are
included in the
next method run,
although the text
file must maintain
the original file
path to allow the
method to find the
file.

Beckman Coulter, Inc.

The Worklist step is located on the Advanced step palette and uses a text file to
supply to the method multiple values for one or more variables. Worklist is useful
when repetition of the same action is required, but one or more variables needs to
change each time the step cycles through the worklist. When a step or group of steps
using the variables defined in a text file are placed inside a Worklist step, Worklist
automatically performs each step once for each line in the text file.

For this part of the tutorial, we will use a Worklist step to transfer specific amounts of
liquid from two different sources to six destination plates. The text file you
configured in Section 4.2, Creating a Worklist Text File, contains all the needed
details.

To configure the Worklist step:

1. Ensure your deck is configured according to the instructions in Section 4.1.2,
Setting Up Your Deck for Using Worklists and Conditions.

2. Drag and drop a Worklist step (Figure 4-3) into the Method View below the
Instrument Setup step.

3. From Worklist file in the configuration window, use the Browse button to find
and choose myworklist.txt, the text file you configured in Section 4.2, Creating
a Worklist Text File.

4. Make sure Loop entire worklist is selected. This ensures that all the values
contained in the worklist are used. The Worklist step configuration should look
like Figure 4-3.
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Ti R
P Fle Edt Proj Options Help
You canuse Loop [pes | Worklist |« = a[» uw o x 8
. ste b Start worklist file: [C:\Program Fies\Biomek Sof tware Leftovers|Methods|myworklist b | Browse, .
from line to & L[ °%P é L _m" oo ]
execute the loo DS amee e | e | G PPNt Seup o
P é @ @’ Worklist & Loopentire worklst  © Loop from line: to
for Ol'lly some of 3 ) amountd _[AmountB _[Destination
the lines in the et | pispense | ikt | Teansfer @ End worklist 1 e [ Pa
. B o 50 P10
worklist G @ @g ‘ Finh 2 <0 50 pit
: Run Mix ]?“:-\Ien Combine 4 25 75 P13
5 75 25 P14
% @ c!> 6 100 0 P15
MNert Item Wash H“:‘LV:M

Pause

S

=Y
=1
8l -S B

Procedure | Unload s Comment
Define Lo 5 d L
Procedure op cipted Let
Bresk | Clesnup
Move Pod
Group Y
b
I =
[Method1* [BiomekFxP  [BiomekFxp  [ETC: 0:00:07 | I

Figure 4-3. Worklist step with text file displayed

Now, you will define a procedure using a Define Procedure step and insert it before
the Worklist step. This procedure will be run as the method cycles through the
worklist. This procedure will be configured to load tips, transfer liquid, and unload
tips.
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Multichannel Pod—Using Worklists an

4.4

Procedures offer
advantages, such as
running the same steps
multiple times within a
method but configuring
them only once.
Procedures control the size
of the current method in
the Method View by listing
only the Run Procedure
step in the Method View
and not all the steps
accessed by the procedure.

Beckman Coulter, Inc.

Defining and Running Procedures

BIOMEK CONCEPT
Procedures

The Define Procedure step is used to configure and save a series of steps that may
be used multiple times in a method without having to reconfigure each individual step
within that procedure. The Run Procedure step is inserted into the method and is
used to identify the defined procedure to be used in a method. The procedure defined
in the Define Procedure step can be run only by inserting a Run Procedure step
and choosing the desired procedure in the step configuration.

441 Defining a Procedure Using the Define

Procedure Step

For this part of the tutorial, you will insert and configure a Define Procedure to load
specific tips, transfer volumes based on the worklist you configured earlier, and
unload tips. The defined procedure will then be run as part of the If step that you will
learn about and configure later. You will also create variables in this procedure whose
values will be specified in the Run Procedure step. This lets you run the steps in the
procedure with different values associated with the defined variables.

1. From the Specialty step palette (Figure 4-4), insert a Define Procedure step
below the Instrument Setup step.

2. In Procedure, enter TransferReagent (Figure 4-4). This becomes the name of
your procedure and will appear as Define TransferReagent in the method view.

| Biomela Software - Method1* [New] =(olx|
File Edit Project Instrment Execution Options Help
EEr Y e R =]
‘ @ 57 = E Start Prosedurs: [Transiersagent -
Greate e ﬁ Instrument Setup Wariable Name | Default Value
Group Aspirate Run Methad Setup Fioanent a
@ @ @ Define TransferReagent \olume mountd
b @ ‘
et | Dispense | Worde Transher Eﬂ Worklist
&) @ % <& @ End Worklist
° L
Run Wiz I ombine i Finish
Define o
Labwiare
Step P
&
brodure Unload Tips. Script Comnment it
T
Joefre | e | Sopedin
Break Cleanup 4 ;
Move Pod
Group. i
1
Il =
[Method1* [BiomekFsp  [BiomekF<p  [ETC: Di00:07 |

Figure 4-4. Procedure named

3. Under Variable Name, enter Reagent and tab over to Default Value and enter
A.

4. Press Enter on the keyboard, then under Variable Name, enter Volume and tab
over to Default Value and enter =AmountA.

5. Double-click the Define TransferReagent step in the Method View to expose
End Procedure.
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44.2 Configuring Steps Inside the Define
Procedure Step

To configure the Define Procedure step to remove the lids on the BCFlat 96
microplates, load specific tips, transfer volumes based on the worklist you configured
earlier, unload tips and then replace the lids on the BCFlat 96 microplates, the
following steps will be configured individually inside the Define Procedure step:

* Move Labware step (refer to Section 4.4.2.1, Removing Lids Using the
Move Labware Step)

* New Tips step (refer to Section 4.4.2.2, Configuring Different Tips for
Accessing Sources)

»  Transfer step (refer to Section 4.4.2.3, Transferring Liquid During a
Procedure)

* Unload Tips step (refer to Section 4.4.2.4, Unloading Tips During a
Procedure)

*  Move Labware step (refer to Section 4.4.2.5, Replacing Lids Using the
Move Labware Step)

The Define Procedure will be run as part of the If step that you will configure later.

Biomek® FX and FX-P Laboratory Automation Workstations Tutorial
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4421 Removing Lids Using the Move Labware Step

Inserting and configuring a Move Labware step in the Define Procedure step will
remove the lids from the destination plates and place the lids in the empty deck
position P8 before each liquid transfer.

1. From the Basic step palette, insert a Move Labware step into the Define
Procedure above End Procedure step. The Define Procedure step now
appears as Define TransferReagent step.

2. In Move labware from, enter =Destination.
3. Into, choose P8.

4. Choose Move the topmost 1 piece of labware from the stack. This
option allows only the lid (the topmost piece in the stack) to be moved. The main
editor should look like Figure 4-5.

" Biomek® Software - Method1* [New] =]k
Fie Edit Project Instrument Execution Options Help
DesBR& sl o=e|rnc|xg
‘ ﬁ % u Start Using pod [Pod1 -
%,;?: P MEMM q m;':.?:"‘ ﬁ Instrument Setup Mave labware from [<Destination | [ =
@ @ Define TransferReagent € Move the entire stack of [sbware.
) @ " Move stack, leaving the batiom pisce of labware at the saurce position
es] Dispense Worklist Transfer ‘ Move Labware ’ * i
Labware hand & Move the topmost [1 ﬁp\ece of labware from the stack.
@ @ % €% @® End Procedure
*
o e | R | o worklist
Q @ End Worklist
Mext Item

e |[§ Firih

Pause

Q

Comment

-5 8

i

i

Losp Seriptad Lt

I =
[Method1* [iomekFyP  [BiomekFiF  [ETC: 0:00:18 |

Figure 4-5. Configured Move Labware step
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4422 Configuring Different Tips for Accessing
Sources

Since your reservoirs in this tutorial method contain different liquid types, you will
want different tips designated for each reservoir. You will configure the New Tips
step as part of your procedure to ensure that the correct tips are loaded to access the
correct source reservoir.

1. From the Intermediate step palette, insert a New Tips step into the Method View
inside the Define Procedure below the Move Labware from =Destination
step.

2. In Tips in the configuration view, highlight the field and enter
=“tips”&reagent (Figure 4-6).

1 Biomek® Software - Method1* [New] =18 x|
File Edt Froject Instrument Execution Options Help

DEd B RS B o2 no|x 5

IR g
‘37 s R, Instrument Setp v ek
db L) @ @ Define TransferReagent
o N | Transter <:!> Move Labware from =De
NeW TIpS ; @g @ New Tips
Step Cwlne @ EndPracedure
@ =11 €!> Worklist
h et s @ End Worklist
mlF B &
MNew Tips I Pauze
-
LI %
Unload Tips Seript Comment t
@ Sc%\_ﬂ
£ X
Maowe Pod
Group 4 LI

[Method1® [EiomekFxP  [BiomekFxp  [ETC: 0:00:18 |

Figure 4-6. New Tips configured

4423 Transferring Liquid During a Procedure

To configure the actual liquid transfer that will be executed when the procedure is run,
configure the transfer as follows:

1. Insert a Transfer step into the Method View below the New Tips step.
2. Uncheck Load AP96_200uL tips.

3. Using what you learned in Chapter 1, configure the Source in the Transfer step
as Reservoir at =Reagent. Configuring =Reagent means that the reservoir on
the deck that has the same name as the value of the variable Reagent will be
used. You’ll configure this variable later in the Define and Run Procedure steps

4. In the Transfer step, configure the Destination as a BCFlat96 at
=destination. Configuring =destination means that the destination will be
those you configured in the worklist.

5. In the Destination configuration pL field, enter =Volume.

Biomek® FX and FX-P Laboratory Automation Workstations Tutorial




Multichannel Pod—Using Worklists and

4424 Unloading Tips During a Procedure

Here you will configure the procedure to unload the tips and put them back in the box
after the liquid transfer action. To unload the tips:

1. Insert an Unload Tips step below the Transfer step.

2. Click on the Define TransferReagent step.Your main editor should look like
Figure 4-7, and the variables in the named procedure you just created will be
used to specify when new tips are used and which reservoir will be accessed
when transferring liquid.

Ti p {1 Biomek® Software - Method1* [New] =10l x|
Fie Edit Project Instrument Execution Options Help
It DB R& s 2o~ e uolxg
YU T @ o) 2 B sert Pocedue [Tzt 2]
reuse a procedure T Ruﬁ'zn o | s ﬁ Instrument Setup Vaiable Name [ Defaul Valus
in other methods, e i @ Cefine TransferRea \H,:Eim ;mmm
drag the § oSE; & c!b Mave Labware from =De
configured k| B | 8| e
procedure and Mk I combine @ Transfer =Volume L fro
drop onto any of £ | ) | A | Uioed Tis
the displayed step e W. ;”td Procedre
palettes. A prompt N@ Ef' ph o e
A L o= ® Erd Worklist
appears to a§k if | B § =
you would like to i | U T | S| o
include the step T 5 &
on that specific e Iy L=es
palette. You could g d\>
also create a m
custom step Mo Pod
palette (refer to i
the Biomek i o | ol =
Soffware User’s [Method1* [BiomekFxP [BiomekF=p  [ETC: Di00i07 | _‘l
Manual, Section Figure 4-7. Define Procedure step configured
30.4, Customizing
Step Paleites). 4425  Replacing Lids Using the Move Labware Step
Either way, the
procedure may Now you’ll need to configure a Move Labware step to replace the lid you removed
then be used in before the liquid transfer.
other methods by 1. Insert a Move Labware step into the Method View above the last End substep.
dragging and
dropping it into In Move labware from, choose P8.
the Method View. In to, enter =Destination.

Choose Move the entire stack of labware.

Click on the Finish step to validate the method.

AN

Double-click the Define TransferReagent step to collapse it.
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4.5

BIOMEK CONCEPT
If Step

The substeps of an If step
are:

Configuring the If Step to Use Conditions in a

Method

Then — if the
condition is true,
substeps
following Then
are processed.

Else — if the
condition is false,
substeps
following Else
are processed.

End — The End
substep
terminates each If,
Then, and Else
block of steps.

The If step controls the steps that are executed in a method based on conditional
decisions. When If is run, Biomek Software tests the If condition as true or false, then
processes the appropriate block of substeps based on the results of the test. (See
Biomek Concept sidebar.).

To configure the If steps to use conditions in this tutorial, you will:
* Insert an If step and enter the condition for a transfer from source A.

» Insert a Run Procedure step for the transfer from source A for the Then
substep.

» Insert another If step and enter the condition for a transfer from source B.

» Insert a Run Procedure step for the transfer from source B for the Then
substep.

After you configure the If steps, you will insert another Move Labware step in the
Worklist step to place the lids back on the plates from position P8.

451

For this section of the tutorial, you will configure two If steps that will specify the
reagent reservoirs to access and the specific tip boxes for each transfer based on the
sources you configured for the Worklist step. You will configure the If steps and
insert them into the Worklist step. The transfers will then run the TransfersReagent
procedure you configured earlier. The procedure locates the correct tips and transfers
the appropriate volume from the correct reservoir.

Setting Conditions Using If Steps

Biomek® FX and FX-P Laboratory Automation Workstations Tutorial




4-14  Multichannel Pod—Using Worklists and C

To configure the If steps:

1. From the Advanced step palette, insert an If step into the Method View into the
Worklist step.

2. In Condition, enter AmountA > 0. The main editor should look like Figure 4-8.

{1 Biomek® Software - Method1* [New] =18 x|

File Edt Frojsct Instrument Execution Options Help

PEeBRS BB o e|rualxd

‘ @ # ‘% h Start Concition:
[Amenias0

e | & o | Irsument ‘ﬁ Instrument Setup
= cprte | R bthod | 17
g @ § Define TransferReagent Entter a WBScipt Expression
L | Dhpense | Wodklst | Transher WOFKI\st
e k& B w Fr

@

Run Wiz I Gombine @ Then
] 0 = X ® =
Mext Ttemn Wash Let el @ Cle

F h @ Bd
SexGlobal | Mew Tips I Pase @ Erd Worklist

D

B Firich

Procedu Unload Tips Serpt Gomment
Y B &
pﬁffﬁ.fm Loap Seripted Let
£
Break Cleanup

n

Mava Pod

Q

Group

I : ' 5|

[Method1* [BiomekFyP  [BiomekFP  [ETC: 0:00:07 |

Figure 4-8. Condition entered in If step

3. From the Specialty step palette, insert a Run Procedure step into the Method
View below the Then substep of the If step.

4. In Procedure, choose transferreagent.

Beckman Coulter, Inc.
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For this tutorial, you won’t place steps in the Else substep. This means that if the
evaluation of the If step is false, no further action occurs. The main editor should now
look like Figure 4-9.

{" Biomek® Software - Method1* [New] =3}
File Edt Project Instrument Execution Options Help
e Y =Sl =]

. @ ﬁ % E Start Procedure: |ransferreagent -

Creste e ﬁ Instrument Sefup Vaiishls Mame [Vale

e Aspirate | Run Method atup

" Feagent A
@ @ Define TransferReagent oo Amountd
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el Dispenze | Worklizt Tl Worklist
& S | e [P 1f Amountas0
&

? Mic i Corbine @ Then
% m X1 q!:> @ Run transferree
Met Itern Wiash Let el ® Erd
JF*) h @ Ele
Set Global Mew Tips I Pause . End
@ lﬁrﬁ % J_g‘l @ End Worklist

Unload Tips Seript Comment L
Finish

@)
&0

Procedure
Defir
Pt Loop Scripted Let

Hove Pod
Group 41 | ol
| =|
[Method1* [giomekFxP  [BiomekFxP  ETC: 0:00:07 | I

Figure 4-9. transfersreagent procedure inserted as a Then substep

5. Insert another If step into the Method View below the last End substep and above
End Worklist.

o

In Condition, enter AmountB > 0.

=

Insert a Run Procedure step into the Method View below the Then substep of
the second If step.

o]

. From Procedure, choose transferreagent.

9. Change the Value for Reagent to B.
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10. Change the Value for Volume to =AmountB. You won’t use an Else substep

here either, so the main editor should look like Figure 4-10.
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Figure 4-10. Variable name and value changed

Congratulations! You have just created a method using a worklist and If steps with
configured conditions. If you would like to see this method run in simulation mode,
click the green run button on the toolbar.

As the method runs, you will see how the worklist you created is executed. If liquid

from reagent A is transferred, TipsA are used and if liquid from reagent B is

transferred, TipsB are used. The amounts transferred and the destination plates used
are those you configured in the worklist.

This chapter completes the tutorial for the Biomek FX Multichannel Pod. There are
also chapters for the Span-8 Pod, so complete these to learn how to begin using the

Span-8 Pod.
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Span-8 Pod—Getting Started
with Biomek® Software

5.1 Introducing Biomek Software

Welcome to Biomek Software and the Biomek FX Laboratory Automation
Workstation.

Biomek Software controls the Span-8 Pod on your Biomek FX Laboratory
Automation Workstation and is designed to:

* do a substantial amount of method building work for you.

+ 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 Laboratory
Automation Workstation its power.

511 Using this Tutorial

Tip This tutorial is designed to help you become comfortable using Biomek Software
(version 3.3) with your Span-8 Pod on the Biomek FX. The chapters in this tutorial
For effective can be completed consecutively or, depending on the learning required, may be
learning, print this completed in any order. This format will allow advanced users to complete only the
tutorial before chapters that include the topics they need to learn. Generally, the topics in subsequent
use, leaving your chapters increasp in complexity. Chapters for the Multichannel Pod on the Biomek
computer screen FX are also available.
free for viewing The chapters in this tutorial for the Span-8 Pod can be used with the following
Biomek Software. configurations:

*  Single Span-8 Pod.
*  Hybrid system with a Multichannel Pod and a Span-8 Pod.
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In addition to the step-by-step instructions in this tutorial, you will also see boxes
containing useful information in the following forms:

BIOMEK CONCEPT

These boxes contain
information to help you
understand important
features and capabilities of
Biomek Software or the
Biomek FX Laboratory
Automation Workstation.
While the step-by-step
instructions may be
completed without reading
the information in these
boxes, the information will
enhance your knowledge
and give you a fuller
picture of what Biomek
Software and your
instrument can do.

Tip
The information
in these boxes
offer suggestions
on how to use
your instrument
and software to
enhance the
activities you
want to do in your
laboratory.

If using fixed tips. . .

If you have fixed tips on your instrument, the
instructions in these boxes show you how you can
use them rather than the disposable tips which are
called out in the tutorial instructions.

5.1.2 What You’ll Learn in Getting Started with
Biomek® Software

In this chapter, you will learn how to:

*  Launch Biomek Software and see what the method-building process looks
like.

*  Setup the deck for a liquid transfer.
*  Build a liquid-transfer method.
*  Run a method.

¢ Save and check in a method.

Beckman Coulter, Inc.




BIOMEK CONCEPT
Accounts &

Permissions

Beckman Coulter
Accounts & Permissions is
an integrated set of features
built into Biomek Software
that assists users in
complying with 21 CFR
Part 11 requirements for
closed systems.
Permissions provide the
ability to control user
access to specific program
operations. Refer to the
Biomek Software User’s
Manual, Chapter 2, Using
Accounts & Permissions.
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5.1.3

From the Start menu, select All Programs>Beckman Coulter>Biomek
Software.

Launching Biomek Software

If Beckman Coulter Accounts & Permissions is enabled on your system, you must
have an account established and log in using that account name and password in order
to fully complete this tutorial. For more information, contact your system
administrator.

5.1.31

The main editor (Figure 5-1) is your starting point for building liquid-handling
methods for the Biomek FX Laboratory Automation Workstation. You will choose
method steps from a step palette and place them into the Method View in a linear
fashion. The configuration for each of these steps appears in the Configuration View.

Viewing the Main Editor

CAUTION: Do not change the pod settings in Hardware Setup after the
system has been installed; changing the pod settings will necessitate
another service call.

If using an instrument with a Multichannel Pod and a Span-8 Pod, the Span-8 Pod
should be set as the default pod when completing this tutorial. To do this:

Select the default pod by choosing it from the pod icon on the toolbar (Figure 5-
1).

nstrument Execution Options  Help

ey eeme e z|e ook B B

If the instrument has both pod

types, select the Span-8 Pod here.
ool || i Method VIeW
bl & Place in this Configuration View
el | RS area the steps The configuration for each step appears in this
Sze :§ you want your area. The view changes to correspond to the step
m n method to highlighted in the Method View.
v || s complete.
| g Current Deck Display
e e Display changes dynamically to reflect the status
j,‘j‘ Ct Step Palette's of the deck upgon completionyof the previous step.
W& = Icons representing
Tt predefined steps
S for building |
&= methods are
4 displayed in these
areas.

[ [BiomekFxF  [BiomekF=p [ETC: [

Figure 5-1. Biomek main editor
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5.2 Beginning a Method

To begin a method, you have the option of creating a new method or opening an
existing method you’ve completed, named, and saved. In this tutorial, you’ll create a
new method.

But before you create a new method, get into the habit of ensuring you are using the
correct project file.

5.21 Introducing Project Files

BIOMEK CONCEPT While project files may be created, revised, deleted, imported, exported, checked in,
or checked out, in this tutorial you will use the project file on your system that was

Project File created or imported when your instrument and Biomek Software were installed.
A project file stores . . . . .o .
. fp Ject bout liquid View Figure 5-2 to learn where project file information is accessed or viewed from
information about iqui the main editor.
types; labware and tip
: : =lalx|
types’ Well pattems’ and File Edit | Froject Instrument Execution Options Help
ipetting templates and O &  MewProject.. ShRtsCti+h | v @@ . . K
PIpetiing temprates | oot Cobkro | The actions and editors associated
techniques as revisions that Qe . . . .
<«—| with project files are displayed in
are used by a method file to g | Do .
. o roet.. the drop-down menu under Project
configure the actions of the T e
: : Spans @ Labware Type Editor on the toolbar.
instrument. Project files e o
) ip Type Editor

Store a hlstory Of all g &3 wiell Pattern Editor

el e echnique Browser
changes, additions, and P 3} e
deletions of items from the el e e

. Mew Tips ause

project file. Methods are =

w

8 P OF

Project File
Currently opened project file
is displayed here. The project
file displayed here is the
default used when a Biomek | #smaion
FX?is chosen when Biomek :
Software is installed on the
system.

associated with projects
and contain all of the items
required to perform the
method.

|°c o 33 2 E

I 7 ‘:l :.‘JI

[Method? [BiomekexP  [BiomekFP [ETC: 0:00:00  [Project related commands

Figure 5-2. Project file
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Method

A method is a series of
steps that control the
operation of the Biomek
FX instrument. The step
palettes in the main editor
present a group of icons
representing the steps
available for a method. To
build a method, you simply
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.

Getting Started with Biomek® Software 5-5

5.2.2

To create a new method:

Creating a New Method

Go up to the toolbar and select New Method (Figure 5-3).

This creates the beginning for your new method. It’s a good idea to expand the
Biomek editor to fill the entire screen.

" Biomek® Software - Method1 [New] 1ol x|

o nstru el
e BRE smm| o orunoldl

Owerridable| Brompt | Wariable Name: | walue
r
New Method

I =
Method1 [BiomekFxP  [BiomekFxp [ETC: 00000 |

Figure 5-3. Main editor when a new method is created.

5.2.3 Understanding the Start and Finish Steps

As you can see (Figure 5-3), the method view of the main editor now contains the
Start and Finish steps that appear automatically when you create a method. 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 instrument to complete
between Start and Finish.

When the Start 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 chapter in this tutorial.

If you want to know more in-depth information on the Start configuration right now,
refer to the Biomek Sofiware User s Manual, Section 13.2.1, Configuring the Start
Step.

You’ll learn more about using the Finish step in Section 5.4.4, Determining the
Estimated Time for Completion (ETC) of the Method.

Biomek® FX and FX-P Laboratory Automation Workstations Tutorial
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5.3

BIOMEK CONCEPT
Deck Editor

The Deck Editor is used to
define and change the deck
configurations stored in the
current instrument file. A
deck is a software visual
representation of the
Biomek instrument deck
and can be stored and used
for multiple methods;
however, the software deck
must always match the
physical deck of the
instrument used in the
method. Refer to the
Biomek Software User’s
Manual, Chapter 6,
Preparing and Managing
the Deck.

Beckman Coulter, Inc.

Setting Up the Deck

Setting up the deck includes:

»  ensuring the current deck used in Biomek Software via the Deck Editor
matches the physical deck of the instrument.

»  configuring the Instrument Setup step to tell the software what labware and
what deck position each labware piece occupies on the deck.

5.3.1  Ensuring the Deck in Biomek Software is

Correct

To avoid hardware crashes, it’s important that the deck in Biomek Software matches
the physical deck of your instrument. If you wish to run these tutorial methods on
hardware rather than in simulation and your deck varies from what is shown, you may
have to modify the methods to work with your hardware (Figure 5-4).

Note: Automated Labware Positioners (ALPs) are removable and interchangeable
platform structures installed on the deck to allow automated assays to be performed.

The steps in this tutorial assume the current deck in the software includes a Span-8
Wash ALP between the first and second column from the right since you will use this
ALP later. You will also need a Span-8 Disposal ALP in the back row, back column
position.
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If using fixed tips. ..

A Span-8 Disposal ALP is not necessary.

To do this:

1. View the current software deck (Figure 5-4).

Ti 2. Ensure a Span-8 Wash ALP is placed between the first and second column from
P the right and a Span-8 Disposal ALP is placed in the back row, back column
To add a Span-8 position. See the sidebar tip to add these ALPs.
Wash ALP to ¥ Biomek® Software - Method1 [New] JRT=TES|

File Edit Project Instrument Execubion Options Help

your deck, choose DB RE s B@Alo=s|»uo|x 3
Instrument> Start

Deck Editor. g Fren
The current deck
appears. Then
from All, highlight
Span8Wash
Left and drag it to
the proper
position. To add a
Span-8 Disposal
ALP, highlight
Span8Trash

Qerridable| Prompt | Yariable Mame: | walue
o H

¢

T
H
Fl

2
B

Fu
it
=

Span8TrashRight

’ Span8WashLeft }7

While a Tip Loader L.
Right and drag it ALP is part of the ;
to the proper e default deck, it is used |
position. Youmay only with a

have to delete Multichannel Pod.
other ALPs from [
the deck before 1 =
you add these.
Then choose
Renumber to
ensure your deck
matches the deck
on Figure 5-4.

=4
IR

W

3

15 =%

§m
S

19

g

o
HES
3

i O

To

[Method1  [BiomekFzP  [BiomekFzP [ETC: 0:00:00 |

Figure 5-4. Current deck for this tutorial

Tip 5.3.2 Configuring the Instrument Setup Step

If the Instrument The next activity of this tutorial is to configure the Instrument Setup step for your
Setup step, or liquid-transfer procedure. You will place on the deck:

any step, is
inserted into the
wrong location in . Source reservoir
the Method View, .
you can drag and
drop it to the
proper location.

e Tips

Destination microplate

Biomek® FX and FX-P Laboratory Automation Workstations Tutorial
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To insert the Instrument Setup step:
1. Choose (highlight) Start in the Method View.

2. Hover the cursor over the Instrument Setup icon in the step palette. As you
hover, look at the Method View and you’ll see a black bar appear just below
Start. This black bar indicates the insertion point where your next step will
appear. In this case, it’s where the Instrument Setup step will be inserted.

3. Click the Instrument Setup icon to insert the step. The Instrument Setup
configuration appears (Figure 5-5).

1 Biomek® Software - Method1* [New]

9 [=[

File Edt Project Instrument Execition Options Help

I I T e Move this scrollbar down to

display all the labware choices.

% ‘% Deck: |Deckz -
v| | W verify Pod Setup  Configure...
Serial Instrument J —I

Labwiare Category [ <Any>

Dilution E T
Y Labware Available | e e e s rnis S o fe oo

Represents the
g | o labware choices for
your method. Move

Spang
Aspirate

AP3E_20uL Ba AP36_20uL LIS APGE SOUL AP S0uL Ba BCDeep3ERou BCDeepdBSou

Spans

e | P your selections onto
) & the Deck Layout
e | ol -
;.. j: display.
@ Deck Layout
e Represents the layout
& of your Biomek FX
e deck. Place your
labware selections
onto the desired deck
layout positions.
I -

[Method1* [BiomekFsP  [BiomekFxp [ETC: i00:06 |

Figure 5-5. Instrument Setup step configuration
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Using the Instrument Setup step you just inserted, you’ll learn how to select and
place:

* Span_8 200uL tips onto P14 deck position
* Reservoir onto P4 deck position

+  BCFlat 96 microplate onto P5 deck position

To select and place your labware:

1. Click the Span_8_200pL tips icon, then click on P14 deck position. Notice

that when you hover the cursor over the tip box on the Deck Layout, a tool tip
identifies the deck position and labware. This technique applies to all the labware
you place on the deck.

. Using the above procedure, place a Reservoir onto the P4 deck position.

. After you have positioned the reservoir on the deck, double-click it or right-click

and select Properties. This opens Labware Properties (Figure 5-6). Each
piece of labware added to the Deck Layout is configured using Labware
Properties. The information provided in Labware Properties is used when a
pipetting technique is selected or when tips are loaded and unloaded.

Note: A technique instructs the Biomek instrument in performing pipetting
operations, such as an aspirate, dispense, and mix.

Labware Properties
Mame: || Labware Type: IReservoir Maximum Yolume: 110000 pL

Bar Code: I

Labware contains an IUnknown j wolume: IEI jl L of liquid type:l j

{* Sense the liquid level the First time a well with Unknown or Mominal volume is accessed "from the Liquid”,
= Sense the liquid level every time a wellis accessed "From the Liquid®,

T Show Labware Volumes

OK | Cancel |

Tip
It’s helpful to
name your
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.

Figure 5-6. Labware Properties for Reservoir

. In Labware 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. Type Rsvr in
the Name field. After configuration is complete, the name will appear over the
reservoir in the Current Deck display (Figure 5-7).

. In Labware contains an, select Known.

. In the Volume field, type 100000. This means you know you have 100,000

microliters of liquid in the source reservoir.

. Choose Water from the Liquid Type drop-down menu, or type Water into this

field.

. Leave Bar Code blank for this tutorial, but it can be used to identify a specific

plate in certain methods.

Biomek® FX and FX-P Laboratory Automation Workstations Tutorial
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Tip
You can set the
properties (name,
volume, and
liquid type) as
you’ve just done
in these steps,
then drag the
labware back up,
and drop it into
the Labware
Available display
once you’ve
selected the
Custom labware
category. This
labware will
retain the
properties you set
and be available
to use in other
methods when
you access
Instrument
Setup.

Beckman Coulter, Inc.
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9. Ignore the two options to Sense the liquid level. Since we have known volumes
in the labware, we won’t use liquid level sensing in this chapter, but you’ll use

liquid level sensing in later chapters.

10. Choose OK.

11. Place a BCFlat96 microplate onto the deck in position P5.

12. Double-click on the P5 microplate, or right-click and select Properties.

13. Type Dest in the Name field.
14. In Labware contains an, select Known.

15. In the Volume field, leave this value at 0.

16. Do not specify a Liquid Type for this destination plate since it is presently empty.

17. Choose OK.

That’s it. Your deck is now set up for transferring liquid, and the main editor should

look like Figure 5-7.

{1 Biomek® Software - Methad1* [New]
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- Y I Y A =]

E Start Deck: |Deckz =
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Figure 5-7. Instrument Setup step completed
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5.4 Transferring Liquid

Now you are ready to insert and configure your procedure to transfer liquid. Biomek
Software provides a Transfer step on the Basic step palette that makes it easy to
The Transfer step for the accomplish this task.
Span-8 Pod transfers liquid | Configuring the Transfer step includes configuring:
from one source to one or
more destinations. The
Transfer step will by *  Source labware
default complete the
following: load tips,
aspirate liquid, dispense . . . .
liquid, and unload tips. 541 Configuring Tip Handling
This concept eliminates the
need to insert four separate
steps, although
Occasionally amethod may 1. nghllght the Instrument Setup step.
require these steps be
performed individually.
These individual steps will
be covered in Chapter 6 of
this tutorial.

*  Tip handling

¢ Destination labware

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

2. Choose the Transfer icon from the step palette, and insert it into the method by
dragging and dropping it after the Instrument Setup step. The Transfer step
configuration appears (Figure 5-8). Notice the Current Deck display at the
bottom of the editor is now populated to illustrate your deck setup since it
changes dynamically to match the state of the deck at the start of the current step.

=10l x|

File Ed ct Instrument Execution Gptions Help

D B RS @R[~ nox3

% ﬁ E Start Use pod [Podt | for transfer. Use= probes [ E1 E1EDIE B EHEB

ot | s |20 INSTUMENt Setp # Tip Handing

a ¥ Load [Span_& 200uL v [ tips and [unioad them ¥ | when the uansfer is dane
fomer = = [Tio= |

I~ Wash tips in [\w/ater ;Icyl:\es of (110 | %%

™ wiash tips with 2| L of system liquid sfter dispensina[T | mL to waste

¥ Change tips between transfers,

Click here to add a source.

Stop when finished with |Destinations Advanced

Beplicate sach well [T~ time
@ Dispenseupto [1 =] time per draw
© Aspirate st most [0 WL per ranster for repeated dispensing

T Transfer Details

Il — — 7 :"JI

[Method1* [BiomekFzP  [BiomekFzp [ETC: 0:00:07 |

Figure 5-8. Transfer step inserted

3. In Use pod, verify the Span-8 Pod is selected. If you have a hybrid Biomek FX,
make sure you choose the correct pod in Use pod; the configuration for the
Transfer step should look like Figure 5-8. If you only have a Span-8 Pod on your
instrument, the Span-8 Pod Transfer step configuration will be displayed by
default.

Biomek® FX and FX-P Laboratory Automation Workstations Tutorial




5-12 Span-8 Pod—Getting Started with Bio

If using fixed tips. . .

From Use Probes, right-click any probe and
selected Use Fixed Tips. You won’t have to
deselect any probes since you’ll use all the fixed tips
configured on the pod.

4. Make sure the type of tips displayed is Span_8_200pL, the type of tips you
configured in Instrument Setup.

5. Make sure unload them is selected in the next field.
6. Allow the default Change tips between transfers to be checked.

7. Your tips are configured for your liquid transfer, so click the up arrow next to
Tip Handling (Figure 5-8). This collapses the Tip Handling configuration to
allow more room for labware configuration. A simple text description of the way
tips will be handled is displayed in place of the expanded Tip Handling
configuration. The editor now looks like (Figure 5-9).

1" Biomek® Software - Method1* [New] =1

Fle Edit Project Instrument Execution Options

Help
- Y e = =]

% <= E Start Use pod | TN ~ | for vansfer. Use probes [N IE D D D A 1D
P R % Instrument. SetlJD " Load Span_8_200uL tips. between transters. and unioad them when finished.
Gilution Setup
Y @ @ Transfer Click here to add a source.
on | s | W@ P
T =
san-
Dispense Combine
N et
ST | o
? ? Stop when finished with |Destinations = Advanced.
hdt Repicats sach well [T = time.
=
Wiaeh Tip: @ Dispense vpta [1 = time per cran.
@ € Aspirate a mast [0 (L (= i s i
Transfer
From Fie © Transter Detais
Define
Patn

Ii ' :.'JI

|Method1* [Eiomekrxp [omekFxp [ETC: 0iomi07 |

Figure 5-9. Tip Handling configured and collapsed
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5.4.2 Configuring Source Labware

Now you will configure the source labware. Here you will specify from which
labware liquid will be aspirated and the height to which the tip descends into the
labware before aspirating.

To configure the reservoir named Rsvr as the source labware:
1. Click on Click here to add a source.

2. Click on Rsvr labware on the P4 position in the Current Deck display. As you
can see, the information you supplied during Instrument Setup is displayed in
the source labware configuration.

Tip . Right-click on the large tip illustration next to the reservoir graphic in the
3. Right-click on the 1 tip illustrat t to th h th
) configuration and choose Measure from Bottom.
After you click on ] ] ) ) i ) .
the tip, you can 4. To adjust and set the aspirate height to which the tip descends into the reservoir,
> - n - .
adjust the height place the mouse cursor over the tip illustration. When the cursor turns into
more precisely by a hand, hold the left mouse button down to move the hand up and down until the
using the up or depth is as close to 1.00 mm from bottom as you can get. Then adjust the
down arrow keys height precisely to 1.00 mm using the Tip described in the margin. There is a
on your keyboard slight break in the bottom of the source reservoir graphic with the large tip that
to change the indicates that the reservoir is wider than the graphic can display.
height by 0.10 The source labware is complete, and the editor now looks like Figure 5-10.
mm or you can
use the Page Up 1 Biomek® Software - Mathod1* [New] =TT
P D File Edit Project Instrument Execution Options Help

and Page Down L Y I Y e R P =]
keys to change the D = @ st Usegod [Podt =] for arsfer. Use e [ ] N B E
height by 1 _O mm e Pt ﬁ Instrument Setup “ Load Span_8_200uL tips, between transfers, and unload them when finished.
with each press of T & % :,rémifer Source: Revr = [ = fer =]

e Transfer Inis! i
the key. You can ? < ii e
also right-click on oo || o i et [ | [t

) Oipense i Techiqe: [prnionm 5]
the graphic, then oe i laa e D, oo
Select CUstom NE%S P Click here to add a destination.
Height from the :.
e Stop when finished with |Destinations = Advance d.

meny that ;;:Y: Beplicate eachwel [1 =] time:
appears. W Tos & Dt IS e

@  Aspirate at most [0 WL per transfer for repeated dispensing

;rii;l;  Transfer Details

BB

Ii =
[Method1* [giomekFxP  [BiomekFxP [ETC: 0:00:07 |

Figure 5-10. Configured source labware
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5.4.3 Configuring Destination Labware

Here you will configure where you want the water from the source reservoir to be
dispensed. In this case, you want to dispense water into the BCFlat 96 microplate on

deck position P5.
Tip To do this:
If you 1. Click the Dest microplate in the Current Deck display. This one operation
accidentally open accomplishes the same tasks as steps 1 and 2 of Section 5.4.2, Configuring
too many Source Labware. Notice that the source labware configuration fields are now
destination replaced with a brief sentence summary of the setup. If you want to reopen this
configurations, source configuration for any reason, click anywhere in the collapsed
just right-click on configuration area.
the title in the 2. Double-click the Destination Labware in the step configuration to zoom in on
configuration. the labware. All of the wells are selected by default.
Click Delete .
from the popup 3. Since all of the Wells are selected by default, select the ﬁrst well of the first
menu and the column by clicking on the well. Now the only well that is selected is that first
entire well that you just clicked; all the other wells are deselected. Then, select every
configuration other well of the first six columns by holding down Ctrl key and clicking the
goes away. wells. Your pattern should look like Figure 5-11. You have just configured which
wells will be filled with water from the source reservoir Rsvr.

1" Biomek® Software - Meathod1* [New] =101x|

Fie Edit Project Instrument Execution Options Help
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Y @ @ Transfer Destination: Dest Zoom Out
e U e =
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Aspirate € UseDatasat| =] where its values | =l
? 6‘% % Use the wells selected below.  Copy pattern +
Spans
Crtpage | Combine
Spant
Span-h Ty
Ll L e
LY
Span-
W Tfs Direction: [ Down first, then left ta right =] & Mark last well that is used
@ Start At first selected wel =
Transfer
From File # Stop when firished with destinations. Dispense up ta 1 time per diaw. Replicate sach wel 1 time.
Define
Batam

I =
[Method1* [BiomekrxP  [FiomekFxp [ETC: 0:00:07 |

Figure 5-11. Destination labware zoomed in

4. Allow the default selections in Direction, Start, and Mark last well that is used
to remain.

5. Choose Zoom Out.

6. Select the volume field, which allows you to designate the amount of liquid to be
dispensed. For this tutorial, you’re transferring 100 pL; so type 100 into the
Volume field. This means you will be dispensing 100 pL into each of the wells
you selected.

Beckman Coulter, Inc.
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7. Right-click on the large tip illustration and choose Measure from Bottom.

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

The destination labware is now configured and the editor looks like Figure 5-12.

{" Biomek® Software - Method1* [New] o =] |
File Edit Project Instrument Execubion Options Help
DeeERE & ad o ~ o“p i D\;‘;|§\
% u Start Usped [Faa =] fornanster. Uss rctes [ | N1 EBEL Y
% . ’
o It -ﬁ Irstrument Setup Load Span_8_200ul tips, between transfers, and unload them when finished
Dilution Setup o ;I
@ @ Transfer 100 pL from Revr to | o7 (~x'm (g7 = } e
4 .
Spans ‘ Finish Volume field
i Transfer
L=t [BCFIatG6 xlatfoest =
@
Dfs;gl;je Combine 100 WL of [water =
h W futoSeleot  Custamize,. | Sovede
Span-g o Techrigue: [perd
Mew Tips e 1,00 m from battom -
i‘- @ e e e [Diverndes Technique] (gt e
‘ ;l_l
TP | ormmant | |
? 7 Stop when finished with |Destinations -+ Advanced
(W] Repicats ssch el [T = fime.
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G 5 @ Dispense upto [1 = time per draw
" Aspirate atmast [0 pL per ianser for repeated dispensing.
Transfer
From File * Transter Details
Define
Pattam
41 LD
I =
[Method1* [BiomekFxP  BiomekFXP [ETC: 0:00:07 | I

Figure 5-12. Configured destination labware
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5.4.4 Determining the Estimated Time for
Completion (ETC) of the Method

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

To do this:
1. Click on the Finish step in the Method View.

2. Check the status bar at the bottom of the editor for a display of the ETC. For this
method, the ETC is approximately 1:32 (Figure 5-13). It’s all right if your ETC
varies slightly.

" Biomek® Software - Method1* [New] =100 x|
File Edit Project Instrument Execution Options Help
DEeBR& & B@loce|=no|xa
Start 5 Cleat current instrumen setup of ol labware
after the method compleles:
st | e |20 IMSTUMIENt Setp
B S Clear current device setup of al labware
Y @ @ Trarsfer 100 L from Revr t0 | ™ gfter the method compleles
A Temey I Firish Unlnad dispasable tips from all pads
G I7]| after the method completes
s?s - IV Clear all global variables after the method completes
an
D\:Dense Gombine
Span-§
NewTips | Pause
.
i
R
LY,
S
wach Tip ETC
mn=1 The Estimated Time of
rom No Fieparting
& | Completion for the method in |
Define .
renl the Method View.
| | Bl
] =
[Method1* |giomekFxP  |BiomekFxp [ETC: D:01:32 |

Figure 5-13. Finish step displaying the ETC
Congratulations! You’ve just built a liquid transfer method using Biomek Software
that:
*  Prepared the main editor for a new method.

*  Setup the deck and the configured the labware you want to use using an
Instrument Setup step.

* Added and configured a liquid transfer using a Transfer step.

Beckman Coulter, Inc.
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5.5 Running the Method

Tip
If the method will
be run on
hardware, rather
than in simulation
(refer to Section
5.5.2, Viewing the
Method in the
Biomek
Simulator), make
sure air is purged
from the lines
(refer to the
Biomek Software
User’s Manual,
Section 13.17.6,
Purging Air From
Span-8 Pod
Before a Method
Run (FX and NX-
S8 Only)).

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

5.5.1 Validating the Method and Confirming the
Deck Setup

When you select Run, the method will be validated internally to check for errors.
After this validation is complete, a deck confirmation prompt will appear over the
main editor (Figure 5-14). This prompt displays the deck setup as interpreted by the
software.

If you wish, you can also view the method in the Biomek Simulator. Refer to Section
5.5.2, Viewing the Method in the Biomek Simulator.

To confirm the deck setup:

1. Click on the green arrow button on the toolbar or from the Execution menu,
choose Run. A deck confirmation appears (Figure 5-14).

2. Visually confirm the physical deck setup matches the deck confirmation.

ESVI’ - j
== gl g P12

Biomek® Software

The left pod should have no tips loaded.
Does the Biomek® Software deck match the above layout, including the labware and their locations?

I yes, choose OK to continue the method.
If no, choose Abart to stop the method.

Abort |

1128020035 1:43:55 P

Figure 5-14. Deck confirmation prompt

3. Choose OK if the deck confirmation matches the physical deck setup or choose
Abort and then change the Instrument Setup step to match the physical deck
setup. The method runs as soon as you choose OK. You can visually follow the
run in the Method View; steps are highlighted as the step is executed.

Biomek® FX and FX-P Laboratory Automation Workstations Tutorial
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BIOMEK CONCEPT
Hardware Setup

Hardware Setup is used
to configure Biomek
Software with the
appropriate Biomek
instrument information,
including the Biomek
Simulator. While the
Beckman Coulter Service
Engineer normally installs
and configures new
devices, it may be
necessary to install,
configure, and remove
other devices using
Hardware Setup. Refer to
the Biomek Software
User’s Manual, Section
5.2, Accessing Hardware
Setup.

Beckman Coulter, Inc.
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5.5.2 Viewing the Method in the Biomek

Simulator

CAUTION: Make sure the proper port is selected in Hardware Setup.
Simulate is used only when running methods on the Biomek Simulator.
To run methods on the instrument, choose the com port to which the
instrument is connected.

When a method is run in simulation, the Biomek Simulator appears, showing an
animated 3-D model of the instrument performing the method. Setting the simulation
mode is configured in Hardware Setup (Figure 5-15).

If you wish to view the method in simulation:

1. From the toolbar, choose Instrument>Hardware Setup. Hardware Setup
appears (Figure 5-15).

Biomeklil Hardware Satup

I Reconnect ‘ Home All Axes | 0 Add Device s Remove Devics ‘ o Accept X Cancel

o Seral Number Choose Simulate here
Pors Smuats ~]4—| to allow methods to be
[~ This is a dual-armed system run in the Biomek

Left Pad Type: ILeFt Span-G Pad Slmulator.

[SM; Mong)
AccuFrame

DeviceControllerd
Tiploaderd
E % Digital Devices
=5 Simulator
() Camera
(5 Materials
[ Stacker Carousels

BiomekFx

Figure 5-15. Hardware Setup

2. From Port, choose Simulate.

3. Choose Accept. Now, when a method is run, an animated 3-D model of the
Biomek instrument is displayed (Figure 5-16). You can now watch a simulation
of the Biomek instrument perform the steps in the method.




Tip
The simulator can
be a useful tool to
test methods to
ensure that they
are performing as
expected without
using up valuable
reagents or tips,
and can also save
time not only in
set up, but also by
running at an
accelerated speed.
Refer to the
Biomek Software
User’s Manual,
Section 5.4,
Configuring the
Biomek
Simulator, for
more information
on the simulator.
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If you wish to run the method on hardware, you must go back to Hardware Setup
and change the Port from Simulate to the Com port your Biomek instrument is
connected to on your PC.

1 Biomek® Software - Method1* [New]

Edit Instrument  Execution  Options  Help
nmom |y

o w B

serd |t | R IMSITUMeNt Sehup

P I

TV <

S8 Combine

Mew Tips. Foro

Discard Gk

LY

Wissh Tips

Transfer

From File

Define

B2

< >

Method1* BiomekFX  BiomekFs

Figure 5-16. Running a method in simulation
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5.6 Saving the Method

BIOMEK CONCEPT You will save the method you’ve just created.
Saving Methods To save your method:
Methods may be saved at 1. Choose the Save Method icon on the toolbar.

any time during their 2. In Method Name, type the file name under which your method will be saved.

development. Sa.ving a For this chapter, type Getting Started Tutorial (Figure 5-17).
method automatically

checks in the method,
creating a record of the
revision that preserves the Lookiin: [BiomekFxP | search: |

method configuration at the
time it was saved.
Revisions may be accessed
from the revision history at
a later time. If any project
items, such as labware
definitions or techniques,
change after the method is
saved, when the method is
opened next, the latest
definitions are used. Refer
to the Biomek Software
User’s Manual, Section
13.9, Saving a Method and

Section 13.12, Viewing Method Mame:  |Getting Started Tutorial e I

T_j Mew Folder Select a method:

i) Methods Mame | check In Time |
] Mew Folder
@) Recycled Methods

Method History for more

. . Cancel
information.

Figure 5-17. Save Method

3. Choose OK. Now notice how the method name in the Biomek main editor has
changed to Getting Started Tutorial [Revision 1] (Figure 5-18).
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§" Biomek® Software - Getting Started Tutorial [Revision 1]
File Edit Froject Instrument Execution Options Help

DeeHRE s eB|o-e»ua|sg

°

Serial
Dilution

Span-d
Aspirate

Spans
Dispense

Span8
e Tips

'+

Span-d Tip
Discard

L

Span-g
Wiash Tips

Transfer
From File

@

Define
Patiem

5

Tnstrument
Satup

&

Transfer

<

Gombine

Pause

a

Comment

[ st

% Instrument Setup

o Clear curtent instrument setup o al skware
after the method completes

i Clear curent device setup of all labware

@ Transfer 100 pL from Rsvr to after the method completes

‘ Finish

4|

 Urload disposable tps ram al pocke
after the method completes

[ Clear all global variables after the method completes

% Mo Reporting

=10 x|

I B

I

|Getting Started Tutorial [BiomekFxP  [BiomekFxP [ETC: 0:01:30 |

Figure 5-18. Method name has changed

Now go to the next chapter to learn how to use more steps in a method.

Biomek® FX and FX-P Laboratory Automation Workstations Tutorial







n-8 Pod—Using More Steps in a Method 6-1

Span-8 Pod—Using More
Steps in a Method

6.1 Introduction to Using More Steps in a Method

In the previous chapter of this tutorial (refer to Chapter 5, Span-8 Pod—Getting
Started with Biomek® Sofiware), you learned how to:

*  Launch Biomek Software.

e Setup the deck for a liquid transfer.
*  Build a liquid-transfer method.

e Save, run, and check in a method.

If you already know how to complete these tasks in Chapter 5, Span-8 Pod—Getting
Started with Biomek® Software, you can just start with this chapter or subsequent
chapters.

6.1.1  What You’ll Learn in Using More Steps in a
Method

This chapter will help you develop the skills to create methods for tasks such as
transferring liquid from tubes to plates, liquid level sensing, and serial dilution. You
will also learn how to pause the system to add more labware to the deck and handle
errors. Using Single Step to perform single operations to improve method
development will also be described.

In this chapter, you will learn how to:
*  Transfer liquid from two sources to a single destination.
*  Mix contents in labware.
*  Remove and add labware to the deck once a method has started to run.
*  Group steps logically in the Method View.
»  Use the automatic serial dilution feature.
*  Respond to errors.

*  Perform single operations with the Biomek FX.

Biomek® FX and FX-P Laboratory Automation Workstations Tutorial
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BIOMEK CONCEPT
Liquid Level Sensing

Liquid level sensing is used
to determine the liquid
level within a piece of
labware using specially
designed LLS tips. Refer to
the Biomek® FX and FX-P
Laboratory Automation
Workstations User’s
Manual, Chapter 3.3.1,
Liquid Level Sensing, for
more information.

6.1.2
in a Method

Setting Up Your Deck for Using More Steps

Using what you learned in Chapter 5, Span-8 Pod—Getting Started with Biomek®
Software, launch Biomek Software and configure an Instrument Setup with the

following:
*  Place an AP96_200uL_LLS tip box on P5.

Place SmallTuberack_Microfuge tube racks on P9 and P10 and name
them Tubes1 and Tubes2. Give these a Nominal volume of 1000 pL of
Serum and choose Sense the liquid every time a well is accessed
“from the Liquid.” Sensing the liquid level from the Liquid helps
pipetting performance since air will not be likely to be aspirated along with

the liquid. See the sidebar.

*  Place a BCFlat 96 on P13 and name it Dest. Give this microplate a

Known volume of 0 pL.

Your deck should look like Figure 6-1. Now go to the next activity to learn how to use

other steps in your methods.
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Figure 6-1. Completed Instrument Setup step
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6.2 Transferring Liquid from Multiple Sources to a
Single Destination

To transfer liquid from one or more sources to a single destination, a Combine step is
used. It is similar to a Transfer step which uses a single source and one or more
destinations.

If using fixed tips. . .

You won’t configure the Combine step to load or
unload tips.

Like the Transfer step, the Combine step will by default complete the following:
e load tips
*  aspirate liquid
» dispense liquid
e unload tips

For this activity, you will use the default tip handling, configure the two sources,
configure the destination, and configure transfer details to perform a tube-to-plate
transfer and pool samples into the first column of 96-well plate.

6.2.1 Configuring Tip Handling

To set up the Combine step, you will insert the Combine step in the Method View
and configure the step.

To do this:

1. Ensure you deck is configured according to the instructions in Section 6.1.2,
Setting Up Your Deck for Using More Steps in a Method.

2. Add a Combine step after the Instrument Setup step.

3. Make sure the Span-8 Pod and all eight probes are chosen for use. See
Figure 6-2.

Biomek® FX and FX-P Laboratory Automation Workstations Tutorial




6-4 Span-8 Pod—Using More Steps in a Me

If using fixed tips. . .

From Use Probes, right-click any probe and select
Use Fixed Tips.

4. Collapse the Tip Handling since you will use the default settings for your liquid
transfer. Make sure Load AP96_200uL_LLS tips, between transfers, and
unload them when finished is displayed. Your main editor should look like

Figure 6-2.
§ Biomek® Software - Method1* [New] =0 x|
File Edit Project Instrument Execution Options Help
e B R& 4 wEa- o]z
% % u Start Use pod (TR ~ | for trensier. Use probes (I I 1ED IE 16D I L I
A et % [mstrumert Setup © Load AP9E_200ul_LLS tips, betwesn transters, and unload them when finished
Crilution Setup
Y @ ‘% Combire Click here to add a source.
Span-g Firish
]
T =
an-
Difpense Gombine
Span-g
e Tips Pz
St TR Cammant
Stop when finished with |5 ources - ALdvanced
bl Replicats sach well [T = fime
Span-&
Wash Tips
Transfer
From File % Transfer Details
Define
P attamm
—
I} =
|Method1*® [BiomekFxF  [BiomekFXF  [ETC: 0:00:07 |

Figure 6-2. Combine step inserted and Tip Handling collapsed

6.2.2 Configuring Source Labware

To configure the two small tube racks from which you’re going to aspirate:
1. Click on Click here to add a source (Figure 6-2)
2. Click on Tubes1 sitting on P9.

3. In the Volume field, designate the amount of liquid to be aspirated. For this
method, you’re aspirating 25 pL, so type 25 into the Volume field.

4. Click on the Dest plate in the Current Deck Display to add a destination. You
will configure the destination in the next section, but must choose it here to

activate another source option.
5. Click on the next Click here to add a source.

6. Click on Tubes2 sitting on P10 and type 25 into the Volume field.
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The sources are now configured, and the editor should look now look like Figure 6-3.
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Figure 6-3. Source labware for Combine step configured.
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6.2.3 Configuring Destination Labware

The next task is to designate where you want to dispense the aspirated liquid. For this
method, you want to dispense into the first column of the 96-well plate on deck
position P13. To accomplish this:

1. Ifnecessary, scroll down until you see Destination: Dest. Click anywhere in the
Destination: Dest configuration.

Click on the 96-well plate on P13.
Double-click the Destination labware graphic in the step configuration.
Select only the wells in the first column.

Choose Zoom Out.

A

In Stop when finished with, make sure Sources is chosen (Figure 6-4).
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Figure 6-4. Stop when finished with Sources chosen

That’s it. You’ve just configured a Combine step to aspirate liquid from two sources
in order to dispense it to a single destination. Go to the next activity to learn how to
mix the liquid in the destination plate after dispensing.
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6.3 Mixing Contents in Labware

BIOMEK CONCEPT

Techniques

Techniques are sets of
predefined and stored
values, including aspirate
and dispense height, tip
touch and other properties
that affect pipetting. Based
upon these stored sets of
values and properties, the
appropriate pipetting
technique is selected
automatically. If you want
control over this otherwise
automatic function, you
can choose Customize for
each source and destination
in a liquid transfer. This
customizing option is also
available via the
Technique Editor. Refer
to the Biomek Software
User’s Manual, Chapter
10, Understanding and
Creating Techniques.

In the Transfer and Combine steps, 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. These
modifications are accomplished through customizing the technique and are used to
control the pipetting process.

Let’s suppose you wish to mix the contents of the destination plate once liquid from
the two sources has been dispensed.

To complete this task:

1. Click the Dest labware in the Deck Display. This expands the destination
labware configuration.

2. In the Destination configuration fields, select Customize. The Technique
Editor opens to the Dispense tab (Figure 6-5).

Technigue Editor - [Custom]

Pipetting Template: -2
Liquid Level Sensing | Clot Detection | Piercing I Liquid Tvpe I
General Dispense Calibration

Mowve within the well at IID % speed,

Dispense at |2 o From thelBottom "I

v Eollow liquid level when aspirating or dispensing liquid

[~ Touch tips on the sides of the wells
¥ Blowout all leading air gaps
[~ Mix after dispensing liquid

i |1c| pll |1 Eime.

Aspirate atID i FEom thEILiquid vl at 100 | plfs,
Dispense: at: ID o franm theILiquid vl at |10 | pLfs,

K I Cancel

Figure 6-5. Dispense tab of the Technique Editor
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6.3.1  Configuring “Mix after dispensing liquid”

Now, you will configure the options to mix the contents in the destination after
dispensing.
To mix after dispensing:

1. From the Dispense tab (Figure 6-5), check Mix after dispensing liquid. The

fields for this option are enabled. We’ll allow some of the defaults to remain
except for the amount and number of times to mix.

2. In Mix, enter 25. This specifies the amount of microliters that will be aspirated
and dispensed during mixing.

3. Intime, enter 2. This specifies the number of times you want to mix the liquid
after dispensing.

Tip You’re finished configuring the mix after dispensing process. The Technique Editor
should now look like Figure 6-6.
Pipetting from

the Bottom can
sometimes cause

Technique Editor - [Custom]

wells to overflow, Pipetting Template! |Span-5 R
or it can

contaminate the Liquid Level Sensing | Clak D.etection | Piercing I Liquid Type I
tips. Aspirating General Dispense Calibration

from the liquid MMove within the well at |1IZI % speed,

would be a good

choice in these Dispense at [2 i Frarm thglm

cases. Thisisnota

concern for this |+ Follow liquid level when aspirating ar dispensing liquid

tutorial, so you
are leaving the
default.

[~ Touch tips on the sides of the wells

v Blowaout all leading air gaps

¥ Mix after dispensing liquid

Mix |25 L |2 times.

Aspirate at IEI i From theILiquid vl at (100 pL/s.
Dispense at IEI i From theILiquid vl at (100 pL/s.

QK I Cancel

Figure 6-6. Configured mix in a Custom technique

4. Choose OK.

@ After you configure the mix operation and return to the Combine 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 option is turned off when the technique has been
customized.
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6.4 Adding Labware During a Method Run

i

Mowe Pod

Now you are ready to add labware to the deck for another liquid transfer process.
Suppose that you want to add another reagent to the destination plate, but you don’t
want to place the second reagent on the deck until after the first Transfer is complete
(perhaps it can only be exposed to light or open air for a very short time). This means
that you will add a second Instrument Setup step to your method to indicate to the
software that there is more labware now on the deck.

But before you add a second Instrument Setup step, you will:

*  Move the pod to a new location by configuring a Move Pod step to make
sure the pod is moved to a part of the deck where it won’t prevent you from
physically adding more labware.

*  Pause the instrument by configuring a Pause step to give you enough time
to physically add more labware.

6.4.1 Moving the Pod to a New Location

The Move Pod step on the Intermediate step palette repositions the pod away from
the positions on the deck you want to reach manually. Since you are going to be
adding more labware to the deck to prepare for another liquid transfer, you will need
to move the pod away from the deck locations affected before pausing the system and
adding more labware.

However, since the Move Pod step is on the Intermediate step palette, you will need
to display that step palette before you can add this step to your method.
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Step Palettes

Steps are grouped on step
palettes based upon the
complexity of the
operations they control and
the depth of knowledge
required to configure them,
athough some steps are
grouped on step palettes
according to the specific
pod or instrument they
control.
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6.4.1.1

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.

2. Choose Intermediate. The Intermediate step palette appears on the main

editor (Figure 6-7).
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Figure 6-7. Intermediate step palette displayed
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6.4.1.2 Configuring the Move Pod Step

To configure the Move Pod step:

1. Insert the Move Pod step in the Method View after the Combine step (Figure 6-
7).

2. From the Location drop-down menu, choose P16. This instructs the pod to
move and stop over the P16 position (Figure 6-8).
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Figure 6-8. Configured Move Pod step
3. Click Finish to validate the method.
6.4.2 Pausing the Instrument
The instrument may be paused during a method run for either a specified amount of
E time or for an indefinite period of time by adding and configuring a Pause step.
Pause Depending on the purpose of the pause, you configure the step in one of the following
ways:

» Ifyou 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.

+ If you want to move labware manually 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.

When the Pause step occurs during a run, the pod remains in the position of the last
operation.
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Beckman Coulter, Inc.

6.4.2.1 Configuring the Pause Step

You will configure the Pause step for indefinite amount of time to add more labware
to the deck manually. 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 the Pause step for an indefinite amount of time:
1. Insert a Pause step into the Method View below the Move Pod step.
2. Choose Pause the whole system and display this message:

3. Replace Paused in the message box by typing in the message: Remove and
store the tube racks at P9 and P10, remove the tip box at P5, and
place a diluent reservoir at P14 and two new tip boxes at P5 and P6.

The main editor should now look like Figure 6-9.
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Figure 6-9. Pause configuration with message inserted

When the method is run, you will see a prompt similar to Figure 6-10 that will remain
displayed until you choose OK.

Biomek® Software
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Figure 6-10. Pause prompt displaying the configured message
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6.5 Adding a Second Instrument Setup Step

Now that you have prepared to add more labware to the deck during a method, you
are ready to configure a second Instrument Setup step. You will insert a second
Instrument Setup step after the Pause step. The second Instrument Setup step not
only indicates the current state of the deck, but it also allows you to add more
labware. But before you will add more labware to the deck, you will remove some

labware.
To configure the second Instrument Setup step:
1. Insert an Instrument Setup step into the Method View below the User Pause
step. This opens a second Instrument Setup step configuration.

2. Choose Toggle under the As Is square. This lets the software know that all deck
positions are to remain as they are. The main editor should now look like Figure

6-11.
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Figure 6-11. Adding an Instrument Setup step and toggling all deck positions As Is
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3. Select Clear and then click on P5, P9, and P10. This removes the tube racks
and used tip boxes. Now the main editor should look like Figure 6-12.
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Figure 6-12. Using Clear to remove used tip boxes
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Tip
Even though the
software finds tips
automatically,
you have to
ensure there are
enough tips on
deck to do the job.
If you don’t, you
will get an error
message.
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6.5.1 Adding Labware to the Deck

Now you will add the labware to prepare for next liquid-handing process which is a
Serial Dilution. For this next liquid-handling process, you will need to add two more
tip boxes and an additional source reservoir. This new labware was what you
configured to display when the instrument paused for manual placement.

1. Place a Reservoir on P14 and name it Diluent. Configure the reservoir to have
an Unknown volume of Water. Make sure Sense the liquid level the first
time a well with Unknown or Nominal volume is accessed “from the
Liquid” is selected.

You won’t add tip boxes.

If using fixed tips. . .

2. Place Span_8_200puL tip boxes on positions P5 and P6.

You may think that all the steps in the Method View make your method look complex.
Go to the next section to learn what you can do about that.

Biomek® FX and FX-P Laboratory Automation Workstations Tutorial
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6.6

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, the
Group step appears
collapsed with the
connected steps hidden.
This makes the method
appear shorter, and it
allows you to see more of
the method without
scrolling the Method View
up or down. You simply
double-click on the Group
step in the Method View to
expand it and expose the
nested steps.

Beckman Coulter, Inc.

Using a Group Step

BIOMEK CONCEPT
Group Step

To prevent 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 steps is hidden in the Method View under the name that you’ve
given it during configuration of the Group step.

6.6.1 Configuring the Group Step

For this activity, you will group under one heading the Move Pod, Pause, and
Instrument Setup steps you already have in your method. These steps are all
associated with the preparation for the serial dilution.

To group these steps:

1. Insert the Group step from the Intermediate Step Palette in the Method View
before the Move Pod step.

2. Double-click on the Group step to reveal the next End Group step. Scroll the
Method View to the left if necessary.

3. In Group Label of the step configuration, enter Pause to remove and add
labware (Figure 6-13).
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Figure 6-13. Configured Group step
4. Highlight the Move Pod step, then drag and drop it into the Group step above
End Group.

5. Repeat step 4 above for the User Pause, and then the second Instrument Setup
step.
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Now the Move Pod, User Pause, and second Instrument Setup steps are nested
logically within a Group step (Figure 6-14). You can expand and collapse this step as
desired by double-clicking on the Group step title.
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Figure 6-14. Configured Group step with nested steps expanded

Tip Go to th; next section to learn how to perform multiple dilutions of a sample on a

single microplate.
Like the Group
step, the
Comment step
does not initiate
any actions on the
instrument. It is
used to provide
descriptive
information and
notes in the
Method View for
amethod. Refer to
the Biomek
Software User’s
Manual, Section
16.6, Comment
Step.
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6.7

BIOMEK CONCEPT

Serial Dilution Step

The Serial Dilution step
completes multiple
dilutions by performing the
following actions in
sequence:

e Transferavolume
of diluent to all
selected wells.

e Transfer a volume
of sample from
the first selected
well to the next
selected well.

e Mix the solution
via the
Technique
Editor.

e Transfer a volume
of solutions to the
next selected
well.

e  Mix the solution
via the
Technique
Editor.

*  Repeat transfer
and mix
operations until
all selected wells
are used.

Performing Multiple Dilutions of a Sample

The Serial Dilution step is used to perform multiple dilutions of a sample on a single
microplate. This step transfers liquid from wells on a microplate to other wells on the
same microplate and may also add diluent to those wells.

For this next activity, we will use the sample in the first column in the microplate on
P13.

1. Insert a Serial Dilution step after the collapsed Group step (Figure 6-15).

=
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Figure 6-15. Serial Dilution step inserted

2. Make sure the Span-8 Pod and all Probes are used.

If using fixed tips. . .

From Use Probes, right-click any probe and select
Use Fixed Tips.

Beckman Coulter, Inc.

3. In Use Tips, choose Span_8_200pL.
4. Click on the Dest plate on P13.

5. In Volume, enter 50. This is how much liquid is aspirated from one well to the
next.
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Tip 6. In Direction, make sure Left to Right is selected since you will be diluting
across the rows of the plate.
With the Serial

Dilution step, 7. Check Discard extra volume from last wells and Change tips between

contiguous wells transfers.

must be used. In 8. Seclect Diluent Properties to expand.
Direction, Left to

Right is faster. 9. Check Add diluent before transfer.

10. Select the Diluent reservoir at P14. This means the diluent is added to all wells
before the sample transfers.

11. Configure the Dilution Ratio to 1:2 by entering 2 in the field. The dilution ratio
is a ratio of volume of sample to total solution, so a dilution ration of 1:2 means
that for every pL of sample there is 1puL of diluent added, or a 50% dilution.

12. Make sure Change tips between diluent transfers is not checked.

13. Highlight the Finish step to validate the method. OOPS!!! All the red indicates
an error (Figure 6-16). Go to the next section to learn how to correct this error.
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Figure 6-16. Error displayed

If using fixed tips. . .

You won’t have an error. But read through the next
section to learn about responding to error messages.
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6.8 Responding to an Error Message

For this activity, you’ll learn how to locate and respond to the error message you just
received.

6.8.1 Locating the Error

Biomek Software alerts you to errors in several ways, including:

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

* A tool tip describes the error when you hover the cursor over the step
causing the error.

*  An associated red error message is displayed in the status bar at the bottom
of the editor.

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

There are other errors that are displayed in error message boxes. These errors state the
problem and display appropriate recovery options. Refer to the Biomek Software
Users Manual, Chapter 26, Handling and Preventing Errors.

6.8.2 Correcting the Error

In this tutorial, the error message is Cannot liquid level sense with tip type
Span8_P200. If you recall, you used Span_8_200pL tips in the second
Instrument Setup step rather than the AP96_200uL_LLS tips you used in the first
Instrument Setup step. Since you have configured Labware Properties for the
Diluent reservoir to sense the liquid level and you have not used LLS capable tips, an
error is produced.

To correct the error:
1. Expand the Group step and highlight the second Instrument Setup step.
2. Drag and drop the tip boxes on P5 and P6 to Clear.
3. Place AP96_200puL_LLS tip boxes on positions P5 and P6.
4. Highlight the Serial Dilution step in the Method View.
5. In the Use Tips, change the tip type to AP96_200uL_LLS.
6. Click the Finish step again in the Method View.
There, the error has been corrected.

Biomek Software continually validates the steps as you progress through building
your methods. 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.

Now go to the next section to learn how to use Single Step to view each operation of
this method.

Beckman Coulter, Inc.
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6.9 Performing Single Operations with the
Biomek FX

BIOMEK CONCEPT In this activity, you will use Single Step to view each operation of the method you
Single Step just created.
Single Step pauses the 1. Choose Execution>Single Step. Single Step appears (Figure 6-17).
Biomek instrument

between each operation in

a Step, allowing visual Stark the method From the execution menu; pending actions will appear belaw,
verification that the
operation is correct.
Performing single
operations can help when
fine tuning a method.

W single Step

Launch Al |

Exit

Figure 6-17. Single Step

2. While Single Step is still open, choose Execution>Run from the greyed-out

Ti

P toolbar. Single Step with specific operations displayed appears (Figure 6-18). If
G(_’ SIOV‘_’IY when you have other ALPs configured on your deck, the initialization process for them
léstmg Slngle appears in Single Step.

ep. Itis

possible to move :
———
through the Frepare to load tips
method and by- Launch |
pass the steps that
need verification.

[V Single Step

Launch Al |

Exit

Figure 6-18. Single Step with specific operations displayed
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3. Under Prepare to load tips, choose Launch. The next operation is launched
(Figure 6-19).

Single Step

heck Lip state
Launch |

¥ Single Step

Launch Al |

Exit: |

Figure 6-19. Single Step with next operation launched

4. Choose Launch again. The Biomek prompt appears. If the physical deck
matches the software prompt, choose OK. Single Step continues displaying
each operation, along with the option to Launch and execute that operation.

5. Continue to view each operation by choosing Launch or to stop Single Step,
choose Exit to allow the method to run without the option to view each
operation.

Go to the next chapter to learn how to use individual steps to more precisely control a
liquid transfer.

Beckman Coulter, Inc.
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Span-8 Pod—Using Individual
Steps to Transfer Liquid

7.1 Introduction to Using Individual Steps

In the previous chapters of this tutorial (Chapter 5, Span-8 Pod—Getting Started with
Biomek® Software and Chapter 6, Span-8 Pod—Using More Steps in a Method) you
learned how to:

*  Launch Biomek Software and build, run, and save a simple transfer method.
*  Transfer liquid from two sources to a single destination.

*  Mix contents in labware.

*  Remove and add more labware to the deck once a method has started to run.
*  Group steps logically in the Method View.

*  Use the automatic serial dilution feature.

*  Perform single operations with the Biomek FX.

If you already know how to complete these tasks, you can start with this chapter or
subsequent chapters.

7.1.1  What You’ll Learn in Using Individual Steps
to Transfer Liquid

This chapter will help you enhance your method-building skills to create more
advanced methods using variables, expressions, and “loops” to repeat tasks. You will
also learn how to conserve and wash tips and view a log file.

More specifically, the step-by-step instructions in this chapter will teach you how to:
*  Aspirate and dispense liquid independently using individual steps.
*  Use variables and expressions.
+ Use a Loop step to repeat actions.
* Load and unload tips independently using individual steps.
*  Wash tips at the Span-8 Tip Wash ALP during a method.

*  View a log file associated with a method.

Biomek® FX and FX-P Laboratory Automation Workstations Tutorial




7-2 Span-8 Pod—Using Individual Steps to Tr:

7.1.2  Setting Up Your Deck for Using Individual
Steps

Launch Biomek Software, start a new method, and using an Instrument Setup step,
configure the following:
1. Place an AP96_200uL_LLS tip box on P9.

2. Place a Reservoir on P10. Name it Source and configure it to contain an
Unknown volume.

3. Place a BCFlat96 microplate on P14. Name it Dest and configure it to contain
an Unknown volume.

Your deck should look like Figure 7-1. Now go to the next activity to learn how to use
individual steps to transfer liquid in a method.
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Figure 7-1. Initial Instrument Setup for using individual steps

Beckman Coulter, Inc.




sing Individual Steps to Transfer Liquid 7-3

7.2 Using Individual Steps to Transfer Liquid

In previous chapters, when you wanted to transfer liquid from one plate to another,
you used the Transfer and Combine steps to perform all the necessary actions—
loading tips, aspirating and dispensing liquid, and unloading tips. Sometimes,
however, you want more direct control over these actions; for example, precise
control over the order in which samples are transferred or when tips are loaded,
unloaded, and washed.

When you need more control over the liquid transfer operation than the Transfer and
Combine steps provide, you can configure liquid transfers using individual steps.
Unlike the Transfer and Combine steps, these individual steps each perform only
one task (e.g., aspirate, dispense, load tips, wash tips, or unload tips).

In this section, you will use the Span-8 Aspirate and Span-8 Dispense steps to
transfer liquid from the Reservoir source to the BCFlat96 destination plate.

7.2.1 Aspirating Liquid Using the Span-8
Aspirate Step

You can use the Span-8 Aspirate step to aspirate liquid from a microplate or
reservoir.

To aspirate liquid from the reservoir using the Span-8 Aspirate step:

1. Ensure you configured the deck according to the instructions in Section 7.1.2,
Setting Up Your Deck for Using Individual Steps.

2. Drag a Span-8 Aspirate step from the Span-8 step palette to the Method View
and drop it after the Instrument Setup step.

Biomek® FX and FX-P Laboratory Automation Workstations Tutorial
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3. In the Current Deck Display, click on Source to select it as the labware from
which to aspirate. Figure 7-2 appears.
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Figure 7-2. Source chosen for Span-8 Aspirate step
4. Check Individual Volumes and select Edit (Figure 7-2). Individual Volumes
appears.

5. In Individual Volumes, alternate the volume aspirated by each probe between
40 and 50 to configure the volumes like Figure 7-3.

Individual ¥Yolumes
Probe 1: (40 pL
Probe 2. |50 pL
Probe 3. (40 pL
Probe 4: |50 pL
Probe 5. (40 pL
Probe 6 |50 pL
Probe 7 (40 pL

i

Probe 8 |50 pL

]

K. Cancel |

Figure 7-3. Individual Volumes configured for Span-8 Aspirate step

6. After entering the volumes in Individual Volumes, choose OK. Note that the
Volume on the step configuration is now greyed out.
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If using fixed tips. . .

You don’t load and unload tips so you won’t need to
refresh tips. Skip step 7. Go to the next section.

7. From the Span-8 Aspirate step configuration, check Refresh Tips (Figure 7-2).

Ti .. . .
P This will load new tips before the pod aspirates. Make sure AP96_200uL_LLS
If tips are already are chosen. Your Span-8 Aspirate step is configured and the main editor should
loaded, Refresh look like Figure 7-4.
Tips unloads
those tips (along T Blomek® Software - Methad1* [New] =18
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those tips if they =
e H = i
are not empty) = | | &L Instrument Setup
g Dilution o Sety
and loads new tips ‘Y k @p Y Agpirate at Source 9
priortoaspirating. 2t | e | e |l i !
is option
p T R <
should be used Tt | i | conbie
1 hen there ii 2,00 mim from liguid
onty W . Q@ h Labware Type: [Reservoi = [ |
are either no tips [ B Paston oe = e (IAEHBAEEEB
loaded or the tips L&l =] Ui Type [Vl = cemena [
Spang Tip commnt Yolume: 0 L ¥ Individual Volumes Ed..
are empty. ”H"f ¥ Blih Tipd [pPS6_ 200 U5 7]
kel b
WSp;niE ¥ Auto-Select Customize... Savefs..
i [ | [l
@ Technigue: [5par s Low 0 =l
Tranzher
From File
Deefine
Pattem
I
[Method1® [BiomekFsP [BlomekF¥F [ETC: 0:00:07 |

Figure 7-4. Span-8 Aspirate step configured

7.2.2 Dispensing Liquid Using the Span-8
Dispense Step

Now that you have aspirated some liquid, you need to dispense it into another piece of
labware. In this tutorial, you will dispense the aspirated liquid into some wells of the
Dest plate.

To dispense previously aspirated liquid:

1. Drag a Span-8 Dispense step from the Span-8 step palette to the Method
View and drop it after the Span-8 Aspirate step.

2. In the Current Deck Display, click on the Dest plate on position P14 to select it
as the destination.

3. Make sure the first column of the microplate is selected.

Biomek® FX and FX-P Laboratory Automation Workstations Tutorial




7-6 Span-8 Pod—Using Individual Steps to T

4. Check Individual Volumes and select Edit. Individual Volumes appears.
Note that the volumes you configured earlier for the Span-8 Aspirate step are
displayed (Figure 7-5).

Frobe 1; |40 pL
Probe 2: |50 pL
Probe 3: |40 ul
Probe 4: |50 pl
Probe 5: (40 pl
Frobe B: |50 pL
Frobe 7: |40 pL
Frobe 8: |50 ul

1] I Cancel |

Figure 7-5. Individual Volumes

I

5. From Individual Volumes, choose OK. Note that the Volume on the step
configuration is now greyed out.

You have now configured a simple method that aspirates individual volumes for each
probe from a reservoir source plate and dispenses into one column of a destination
plate using individual steps. If you like, you can run this method on your Biomek FX
instrument or in the simulator (refer to Chapter 5, Span-8 Pod—Getting Started with
Biomek® Sofitware, for more information on how to do this).

In the next section, you will reconfigure this simple method to use a variable for the
volumes to aspirate and dispense.

Beckman Coulter, Inc.
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7.3 Using Variables in a Method

BIOMEK CONCEPT
Variables

Using a variable provides
several advantages:

+ If you want to change
a value that is used in
several places within a
method, you can
change it in one place
and it is automatically
changed everywhere
that variable is used.

e The value ofa
variable can be set at
run time and the
method is
automatically updated
appropriately.

e Decisions can be
made at run time
based on the value of a
variable (you will do
this in the next

chapter).

Tip
Do not use the
variable
C__ Volume. This
variable is built
into Biomek
Software and is
associated with
tracking volume.

Variables make it easier to modify a method. When configuring steps, you enter the
name of the variable in the desired field; when the method is run, the actual value of
the variable is substituted and the action executed.

You will now create a variable for the individual volumes to transfer and use it in the
Span-8 Aspirate and Span-8 Dispense steps. This includes:

*  Creating a Variable in the Start Step (Section 7.3.1).

»  Using a Variable with Expressions in Step Configurations (Section 7.3.2).

*  Changing the Value of a Variable at Run Time (Section 7.3.3).

7.3.1  Creating a Variable in the Start Step

The Start step, in addition to being the first step in the method, also can be used to
create and name variables that can be used throughout the method. Variables named
in a Start step may be used in configuring other steps in the method. Other steps in
Biomek Software also allow you to create variables, but those variables are local and
are particular to the steps in which they are created. You will work with local
variables later in the chapter with the Loop step.

You will now create a variable for the volume to transfer using the Start step.
To create a variable in the Start step:

1. Select the Start step in the method view to display its configuration.
2. In Variable Name, enter Vol.

3. In Value, enter 50. Your Start configuration should look like Figure 7-6. You
have created a variable named Vol that has a value of 50.
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Figure 7-6. Vol variable created in the Start step
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Tip
Variable names
are not case
sensitive, so
entering the name
VOL, vol, Vol, or
Vol are all
evaluated the
same.

BIOMEK CONCEPT
Expressions

Expressions combine text,
numerical constants, and
variables using operators to
modify a variable. These
operators may perform a
number of mathematical
operations or combine text
strings. Just like with
variables, the expression is
evaluated and the resulting
value is substituted for the
expression at run time.

Beckman Coulter, Inc.

7.3.2 Using a Variable with Expressions in Step

Configurations

You will now use the Vol variable you created in the Start step with expressions to
configure some individual volumes to transfer in the Span-8 Aspirate and Span-8
Dispense steps.

To use a variable in a step configuration:
1. Select the Aspirate at Source step in the Method View.
2. Select Edit next to Individual Volumes.

3. In Individual Volumes, for Probe 1, enter =Vol (including the equal sign), in
Probe 2, enter =Vol+5, in Probe 3, enter =Vol+10 as shown in Figure 7-7.
Variables and expressions are always preceded by an equal sign when entering
them into a step configuration field. When the method is run, Vol is replaced by
the value of the variable and the expression is evaluated; in this case, 50 puL for
Probe 1, 50 plus 5 or 55 pL for Probe 2, and 50 plus 10 or 60 pL for Probe 3.

Individual ¥olumes

Probe 1: |=‘v"0|— pL
Probe 2 |=‘-a"ol+5 ul
Frobe 2 |=‘-a"DI+'ID L
Probe 4: IEU— pL
Probe 5: |4|:|— pL
Probe B: IEU— pL
Probe 7: |4|:|— pL
Probe &: IEU— pL

]

K. Cancel |

Figure 7-7. Individual Volumes with variables entered

4. Choose OK.

5. Select the Dispense at Dest step in the Method View and configure Individual
Volumes using the same variable and volumes as you did for the Aspirate at
Source step. You will need to configure this as it won’t automatically display the
volumes you configured in the Aspirate at Source step like it did in Section
7.2.2, Dispensing Liquid Using the Span-8 Dispense Step since it will only
update the first time the volumes are configured for a step.

6. Choose OK when Individual Volumes has been correctly configured as shown
in Figure 7-7.

To change the volume you want to transfer, you would change the value of the
variable Vol in the Start step. The volumes for probes specified in Individual
Volumes for both the Span-8 Aspirate and Span-8 Dispense steps would then
automatically be updated when the value of Vol is substituted at run time.
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7.3.3 Changing the Value of a Variable at Run
Time

Since the value of a variable can be changed throughout the method by changing the
value of the variable in the Start step, it makes it easy to quickly reconfigure methods
that are similar except for one or two items.

For variables that are created in the Start step, you can configure Biomek Software to
prompt you to specify a value for the variable at run time. When configured to do this,
a prompt appears for each variable when the method is run. The value that you
entered for the variable in the Start step is now the default value for the variable. You
can use that value by choosing OK, or enter a new value and choose OK to change
the value of the variable. The method run then uses the specified value for the
variable and updates the method accordingly.

To specify the value of a variable at run time:
1. Select the Start step.

2. Select the Prompt check box for the variable Vol. Your Start configuration
should now look like Figure 7-8.

1 Biomeki Software - Methad1* [New] g [ 3]

File Edt Project Instrument Execution Options Help

DEdB|R& BB o) uno|: g
Overridable| Brompt | Yariable Hams value

S 5 % b S — :

s | | e | INSTUMeNt Setup
ilution 2 Setup

4 Y Aspirate at 5
x @ spirate at Source

Sleonun | Transfer ? Dispense at Dest

m e B s

Mowe Pod | Combine

o @

Group Pause

Span-g
Aspirate

From File SILAS Initialization

Define
Pattem

el Bl
O
o | = ]
e =
=

Il ' — =

[Method1* [BiomekF=P [BiomekFxP  [ETC: 0:00:00 |

Figure 7-8. Prompting for value of a variable
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3. Run the method. A prompt appears allowing you to enter a value for the variable
(Figure 7-9).

Biomek® Software

Enter a walue to use for Yol

40

[12/21/200510:53:28 AM

Figure 7-9. Prompt to specify the value of a variable

4. Enter 40 and choose OK. If you run the method on your Biomek FX instrument,
you should notice that 40uL was transferred for Probe 1, 40 plus 5 or 45 pL for
Probe 2, and 40 plus 10 or 50 uL for Probe 3.

5. As in all methods, the deck setup confirmation prompt appears. Respond
appropriately.

In the next section, you will learn to use variables and a Loop step to perform
repeated actions in order to dispense to the destination plate.

Beckman Coulter, Inc.
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7.4

The Loop step repeats the
nested step or steps until its
End value is exceeded. For
the first cycle of a Loop, its
value is the Start value.
After completing all steps
inside the loop, the value
changes by the Increment
and the steps are repeated
again. This process repeats
until the Increment
changes the value to be

greater than the End value.

Repeating Liquid Transfer Steps Using a Loop

BIOMEK CONCEPT
Loop Step

The Loop step enables you to repeat one or more steps for multiple cycles. Each cycle
or iteration repeats the steps contained inside the Loop. An optional variable may also
be created in the Loop step. This variable is assigned a start value that is
incrementally processed with each cycle of the Loop until it reaches the end value.

In this section, you will modify the method to use a Loop step to aspirate and
dispense to all 12 columns of a plate rather than just the first column. In completing
this task, you will create a variable in the Loop step and use this variable to
reconfigure the Span-8 Aspirate and Span-8 Dispense steps as the liquid transfer
actions are repeated during method execution.

7.41

When you want to repeat actions several times during a method run, you use a Loop
step. The Loop step allows you to repeat the actions of one or more steps without
inserting and configuring those steps for each time they are to be repeated. Steps to
repeat are placed, or nested, inside the Loop step.

Repeating Actions Using the Loop Step

Biomek Software internally tracks the value of the Loop for each cycle, and Start,
End, and Increment values are specified (see sidebar at left). If desired, a name can
be assigned to the Loop value to create a variable. This variable can then be used like
any other variable to configure steps, but can only be used with steps contained within
the Loop step.

To repeat the Span-8 Aspirate and Span-8 Dispense steps:

1. Insert a Loop step after the Instrument Setup step. The Loop and End Loop
icons appear in the Method View, and the Loop step configuration is displayed.

2. In Variable, enter column. This will create a variable named column that can be
used to configure steps within the Loop.

3. In Start, enter 1. This will be the initial value assigned to the variable column on
the first iteration of the loop.

4. In End, enter 12. This will be the final value for the variable column. When the
value of column exceeds the End value, the Loop step ends and the remainder of
the method continues.

Biomek® FX and FX-P Laboratory Automation Workstations Tutorial
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5. In Increment, enter 1. The Increment value is how much the value for the
variable column changes with each iteration of the Loop. Your Loop step
configuration should look like Figure 7-10.

=T
File Edt Project Instrument Execution Options Help
D BRE +BEo=e|rnolg

% @ ﬁ u Start Variable  cokin

e ranmen | 2 IMITUMENE SetD st

Dilution Emp Setup Ere] lm—

@ Forcolumn =1to12step1 | ©
N @ e —

Spant
Aapirate

Gy | T @ Endloop

Aspirate at Source
% <1

S8 | pveRod | Combine ? Dispense at Dest

Dispense
Q h Firish

DO Group Pause

Hew Tips
!’ %
Spancd Tip
Discard
L

Span-d
Wiash Tips

Comment

Transfer
From File

@

Define
Pattem

I ' =

[Method1* EiomekFxP  [BiomekFsp  [ETC: 0i00:07 | I

Figure 7-10. Loop step for repeating aspirate and dispense

6. Drag the Aspirate at Source and Dispense at Dest steps between the Loop
and End Loop icons.
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7.4.2 Specifying the Column to Dispense to in
the Dispense Step

Now that you have configured the Loop step to create the variable column and placed
the Aspirate and Dispense steps inside the Loop, you can use the variable column to
reconfigure the Dispense step so all 12 columns on the Dest microplate are
dispensed to rather than just the first column you originally configured.

1. Highlight the Dispense at Dest step configuration.

2. Right click anywhere in the labware graphic and choose Specify Selection as
Text. Text Selection appears (Figure 7-11).

Text Selection

v Specify the first well to kit with the expression below:

Example: 3

ak. I Cancel

Figure 7-11. Text Selection

3. Enter =column. This means that it will dispense using all 8 probes starting with
the well number equal to the value of the Loop variable. Since the wells in the
first row are numbered 1 through 12, it will aspirate from the column that starts
with value of column.

4. Choose OK.

The Dispense step configuration looks like Figure 7-12. The graphical
representation of the labware is grayed out to indicate that the target wells to dispense
into are specified by text.

{4 Biomek® Software - Method1* [New] -[a| x|
File Edt Project Instrument Execution Options Help

D B|R& $Bal-cg|ruo kg

S o b 000000000000
Seral s % Instrument Setup . ...
=
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jﬁl O E i Firish Labware Type: |EGEEH ~| pot  [Fodi ~
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] @ cuid Typer ~ [wraten =] Spacing [T 5| T EmptTie
Sp[;alr;;&:;ip Camment Walume: 40 pL [~ Discard Excess [ Individual Volumes Edit..
5y
WSygn‘;'S ¥ Auto-Selsct Customize. Save As.
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@ Technique: ISpan-EanED =l
Transfer
From File
e

Do
El

I

[Method1* [BomekFxp  BiomekFxP  [ETC mi00:17 |

Figure 7-12. Dispense step inside the Loop
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7.5 Conserving Tips Using Individual Steps

If using fixed tips. . .

You won'’t load and unload tips. Go to the next
section.

As the method is currently configured, an entire box of tips will be used. This is
because the Aspirate step loads tips for each iteration of the Loop. Since the source is
a reservoir and cross contamination is not a concern, you could reuse tips for all 12
iterations of the Loop. To accomplish this, you will use a Span-8 New Tips step
before the Loop and a Span-8 Tip Discard step after the Loop.

7.5.1 Loading and Unloading Tips Outside the
Loop

To load and unload tips outside of the Loop:
1. Insert a Span-8 New Tips step between the Instrument Setup and Loop steps.

2. Select the Aspirate step inside the Loop.

3. Deselect the Refresh Tips checkbox. This tells Biomek to use whatever tips are
already loaded to perform the aspirate instead of loading new tips at the start of
the Aspirate step.

4. Insert a Span-8 Tip Discard step after the End Loop icon in the Method View.
Your method should now look like Figure 7-13.
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Figure 7-13. Loading and unloading tips outside the Loop

This method loads new tips, uses those same tips to perform all 12 iterations of the
Loop, and unloads the tips after the last iteration of the Loop.
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7.6 Washing Tip Mandrels

After unloading the tips in the previous section, you can wash the tip mandrels at the
Span-8 Wash ALP. If you haven’t unloaded the tips, an error will be displayed
because disposable tips cannot be washed at the Span-8 Wash ALP.

You probably really wouldn’t have a need to wash tip mandrels, but complete this
section to learn how to use a Span-8 Wash Tips step. If you are ever using fixed
tips, you will want to know how to wash them using this step.

BIOMEK CONCEPT RS will add a Span-8 Wash Tips step to wash the tip mandrels.
Washing Tips To wash tip mandrels:

The Span-8 Wash Tips 1. Insert a Span-8 Wash Tips step after the Span-8 Tip Discard step.
step washes tips at the
Span8WashALPLeft or
Span8WashALPRight by
aspirating and dispensing a
specified volume of wash
fluid a specified number of
times.

If using fixed tips. . .

Insert a Span-8 Wash Tips step after the Loop
step.

2. In Position, choose W1.
3. Make sure all eight probes are selected.

4. Select Passive Wash.
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5. Allow the other default settings to remain. The main editor should look like
Figure 7-14.
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Figure 7-14. Span-8 Wash Tips step configured

6. Highlight Finish to validate the method.

7. Choose Options>Log Configuration>Span8Pipetting. You will view this
log file in the next section (refer to Section 7.7, Viewing Log Data).

8. Save and run the method.

Go to the next section to learn how to view the log data associated with the method.
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7.7 Viewing Log Data

BIOMEK CONCEPT

Log Files

The following log files are
available for the Span-8
Pod:

+ Details—
captures every
operation that
occurs during a
method run.

»  Errors—captures
any errors that
occur during a
method run.

*  Span8Pipetting—
captures pipetting
operations,
including location
and labware name
or type.

*  Span8Transfer—
captures transfer
operations,
including location
and labware name
or type.

*  UnifiedPipetting—
captures pipetting
operations, along
with sample IDs
for wells.

*  UnifiedTransfer—
captures transfer
operations, along
with sample IDs
for wells.

Refer to the Biomek
Software User's Manual,
Chapter 27, Generating
and Using Log Data, for
more information.

Logs provide text records of a method run. The contents of the text record, or log file,
are based upon the type of log requested. The type of log available is based on the pod
type. For example, the logs Errors, Span8Pipetting, and Span8Transfer are by
default available for the method you just ran although other logs may be generated.
See the side bar.

To view the log data for the method you just ran:

1. Browse to C:\Documents and Settings\All Users\
Documents\Biomek\Logs (Figure 7-15).
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Figure 7-15. Browse to Logs
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2. Double-click the latest Span8Pipetting log. Figure 7-16 appears.

[P span8Pipetting12-22-2005 15.00.39.log - Netepad =100 x|
File Edit Format Wiew Help
Method = Method28 -
Logged in user = jmbTu

Started 12/22/200% 15: OO 39
unit serdal number =

Podl head serial number = None
Mo validation date.

12,/22/2005 15:01:06, podl, Aspirate, P10, source,,1,,1, 50,5pan-8 Low 80
12,/22/2005 15:01:06, Podl, Aspirate, P10, Sour<e,,1,,2,55,5pan-8 Low 80
12,/22/2005 15:01:06, Podl, Aspirate, P10, Source,,1,,3,60,5pan-8 Low 80
12,/22/2005 15:01:06, Podl, aspirate, PLO, Source,,1,,4, 50,5pan-8 Low 80
12,/22/2005 15:01:06, podl, Aspirate, P10, source,,1,,5,40,5pan-8 Low 80
12,/22/2005 15:01:06, Podl, Aspirate, P10, Sour<e,,1,,6, 50,5pan-8 Low 80
12,/22,/2005 15:01:06,PUdl,Aspirate,PlO,SUurce,,l,,7,40,Span—8 Low 30
12,/22,/2005 15:01:06,Fodl, Aspwrata Pl0, Source,,1,,8,50,5pan-8 Low 30
12,/22/2005 15:01:10,Podl, Dispense, P14, Dest,,1,,1, 50, Span-8 Low 80

12,/22,/2005 15:01:10,Podl, D1spense Pl4,Dest,,13,,2, 55 Span-8 Low 30
12,/22,/2005 15:01:10,Podl, D1spense Pl4,Dest,,25,,3,50,5pan-8 Low 80
12,/22,/2005 15:01:10,Fodl, D1spensa Pl4, Dest,,}?,,4 50,5pan-8 Low 30
12,/22/2005 15:01:10,Podl, Dispense, P14, Dest, ,48,,5,40,5pan-8 Low 80
1272242005 15:01:10, Podl, Dispense, P14, Dest, , 61, ,6, 50, 5pan-8 Low 80
12,/22,/2005 15:01:10,PUdl,Dﬁspense,Pl&,Dest,,73,,7,40,Span—8 Low 30
12,/22/2005 15:01:10, Podl, Dispense, P14, Dest, , 85, , 8, 50, Span-8 Low 30
12,/22/2005 15:01:16, podl, Aspirate, P10, source,,1,,1, 50,5pan-8 Low 80
12/22/2005 15:01:16, Podl, Aspirate, P10, Sour<e,,1,,2,55,5pan-8 Low 80
12,/22,/2005 15:01:16,PUdl,Aspirate,PlO,SUurce,,l,,3,60,Span—8 Low 30
12,/22,/2005 15:01:16,Fodl, Aspwrata P10, Source,,l,,4,50,5pan-8 Low 30
12,/22/2005 15:01:16,Podl, Aspirate, P10, Source, ,1,,5,40,5pan-8 Low 80
12,/22,/2005 15:01:16,Podl, Aspwrate P10, Source,,l1,,6,50,5pan-8 Low 80
12,/22,/2005 15:01:16,Podl, Aspwrate Pl0,Source,,l1,,7,40,5pan-8 Low 30
12,/22,/2005 15:01:16,Fodl, Aspwrata P10, source,,l,,8,50,5pan-8 Low 30
12/22/2005 15:01:20,Podl, Dispense, P14, Dest,,2,,1, 50, Span-8 Low 80

12/22/2005 15:01:20,Podl, Dispense, P14, Dest, ,14,,2, 55 Span-8 Low 30
12,/22,/2005 15:01:20,PUdl,Dﬁspense,Pl&,Dest,,26,,3,60,Span—8 Low 30
12,/22/2005 15:01:20,Podl, Dispense, P14, Dest, , 38, ,4, 50, 5pan-8 Low 30
12/22/2005 15:01:20, podl, Dispense, P14, Dast,, 50,,5,40,5pan-8 Low 80
12/22/2005 15:01:20, Podl, Dispense, P14, Dest, ,62,,6, 50, 5pan-8 Low 80
12,/22,/2005 15:01:20,PUdl,Dﬁspense,Pl&,Dest,,74,,7,40,Span—8 Low 30
12,/22,/2005 15:01:20,FPodl, D1spensa Pl4,pest,, 36, , 8, 50,5pan-8 Low S0
12,/22/2005 15:01:25,Podl, Aspirate, P10, Source, ,1,,1, 50 Span-8 Low 80
12,/22,/2005 15:01:25,Podl, Aspwrate P10, Sour<e,,1,,2,55,5pan-8 Low 80
12,/22,/2005 15:01:25,Podl, Aspwrate Pl0,Source,,l1,,3,60,5pan-8 Low 30
12,/22,/2005 15:01:25,FPodl, Aspwrata P10, Source,,l,,4,50,5pan-8 Low 30
12,/22/2005 15:01:25,Podl, Aspirate, P10, Source, ,1,,5,40,5pan-8 Low 80
12/22/2005 15:01:25, Podl, Aspirate, P10, Sour<e,,1,,6, 50,5Span-8 Low 80
12,/22,/2005 15:01:25,PUdl,Aspirate,PlO,SUurce,,l,,7,40,Span—8 Low 30
12,/22/2005 15:01:25,Podl, aspirate, PlO, Source,,1,,8, 50,5pan-8 Low 80
12,/22/2005 15:01:30, podl, Dispense, P14, Dest,,3,,1, 50, Span-8 Low B0

12/22/2005 15:01:30, Podl, Dispense, P14, Dest,,15,,2,55,5pan-8 Low 80
12/22/42005 15:01:30, Podl, Dispense, P14, Dest, ,27,,3,60,5pan-8 Low 80
12,/22/2005 15:01:30, Podl, Dispense, P14, Dest,, 39, ,4, 50, 5pan-8 Low 30

Figure 7-16. Portion of the Span8Pipetting log

3. From Figure 7-16, note the following specifics about the log for the method you
just created and ran. The specifics (listed in the order following) are displayed
from left to right on each line of the log.

* Date and time of the method run.
*  Pod which performed the operation (Pod1 or Pod2).
e Operation (aspirate or dispense).
*  Location where the operation took place.
*  Name assigned to labware in Labware Properties.
e Well number pipetted to or from.
*  Probe number.
*  Amount of liquid.
e Technique name.
4. Close the file.

Go to the next chapter to learn how to use worklists and conditions.
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Span-8 Pod—Using Worklists
and Conditions

8.1 Introduction to Using Worklists and Conditions

To successfully complete the activities in this chapter, you will need to know how to:

»  Configure an Instrument Setup step to reflect the physical deck you will set
up for the method in this chapter (refer to Section 5.3.2, Configuring the
Instrument Setup Step).

»  Configure Labware Properties for labware you will use in this chapter.

»  Configure a Transfer step (refer to Section 5.4, Transferring Liquid).

*  Use variables and expressions in Biomek Software (refer to Section 7.3.1,
Creating a Variable in the Start Step).

« Display step palettes.

8.1.1  What You’ll Learn in Using Worklists and
Conditions

In this chapter, you will develop the advanced skills to use external data sources, such
as a worklist, with a Biomek method. Using a worklist will allow you to create a
method using transfer amounts and destinations defined in a text file. You will also
learn how to use procedures to run the same set of configured steps several times in a
method to eliminate having to configure each step several times and learn how to
configure a conditional statement that will allow a step or steps to be executed based
on real-time conditions that occur during the method.

More specifically, the step-by-step instructions in this chapter will teach you how to:
*  Create a worklist file that defines variables and values.

»  Use the worklist file in a Worklist step for executing a sequence of liquid
transfers without configuring individual Transfer steps.

*  Use an If step to transfer liquid from specific reservoirs using specific tips
based on conditional decisions.

*  Define a procedure using the Define Procedure step that will run based on
the conditional decisions within an If step.

*  Run the defined procedure based on the conditional decisions using the Run
Procedure step.

Biomek® FX and FX-P Laboratory Automation Workstations Tutorial
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8.1.2  Setting Up Your Deck for Using Worklists
and Conditions

Using what you learned earlier, launch Biomek Software, begin a new method, and
configure an Instrument Setup step as follows:

1. Place a AP96_200uL_LLS tip box on P5 and name it TipsA.
2. Place the same tip box type on P6 and name it TipsB.

3. Place a Reservoir on P9 and name it ReagentA. Configure the liquid type as
Ethanol with an Unknown volume.

4. Place another Reservoir on P13 and name it ReagentB. Configure the liquid
type as Water with an Unknown volume.

5. Place BCFlat96 plates on P10, P11, P14, and P15. Name them Plate1,
Plate2, Plate3, and Plate4.

Make sure you have the following step palettes displayed on the main editor:
* Basic
* Intermediate
*  Advanced
*  Specialty
* Span-8

Your deck should look like Figure 8-1. Now go to the next activity to learn how to use
worklists and conditions in your methods.

" Biomek® Software - Method2* [New] =
File Edit Project Instrument Execution Options Help

DEa B R& s |ruo|xa

a Start Deck: |Deckz w| | ¥ Pause ta confirm setup? [~ Pause for bar code
ﬁ Insirument: Setup <Ay = | | ¥ werify Pod Setup  Configure.

e

e
i Finish
fer

AP334_30uL AP384 30UL AP 200U AP3E_200UL AP,

ﬁaagenm Eeagantﬁ H - %
Clear|

i

[Method2* [BiomekFxP  [piomekFxP  ETC: 0:00:06 |

Figure 8-1. Instrument Setup step configured
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8.2 Creating a Worklist Text File

Tip
When creating a
Worklist text file,
white space
between values is
not important;
however, the
comma (,) and
carriage returns
(CRLF) are
important to
create and use the
file properly. Do
not enter a
carriage return
after the last line.

A worklist is a text file that contains multiple values for one or more variables. The
Worklist step in Biomek Software uses the variables and values defined in the
worklist to configure a series of repetitive actions during the method run. This is
different from the Loop step that you learned earlier in this tutorial in that a worklist
can contain non-incremental values and multiple variables for use during repetitive
actions.

Before you can use the Worklist step, you must create the worklist text file and define
the variables and associated values. For the method in this chapter, you will create a
worklist for a series of transfers using different amounts of liquid for each transfer.

8.21  Configuring a Worklist Text File

The first line of a worklist text file defines the variable names. The subsequent lines
list the values to be assigned to those variables. The variable and names are separated
by commas. If a value such as a plate name or bar code contains a comma, enclose the
entire value in double quotes; for example, “Dest1, 4”.

To configure the worklist text file for this tutorial:

1. Using Notepad, create a text file that looks like Figure 8-2.

[P myworklist.txt - Notepad -0 =]

File Edit Format ‘iew Help

lmountA, AmountE, Plates =]
0,50,PTlatel

40,60,PTate?

50,25,.Plate3

75,0,Plated

[

Figure 8-2. Created worklist

2. Save your text file as myworklist to the desktop. If you completed the chapters
for the Multichannel Pod and want to preserve the worklist you created for that
Multichannel chapter, save your text file as myworklistS-8.

Now that you have configured the worklist, you will insert and configure a Worklist
step to enable the software to use the worklist in the method. Go on to the next section
to learn how to do this.
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8.3

Configuring a Worklist Step to Use a Worklist

BIOMEK CONCEPT
Worklist Step

The Worklist step offers
several advantages:

Data in a text file
is accessible by
any Biomek
Software method.

Selecting the text
file in the
Worklist step
configuration
copies all of the
variable data from
the text file to the
step without
individually
entering all the
variables.

A dynamic link
exists between the
method and the
text file. Any
updates made to
the text file are
included in the
next method run,
although the text
file must maintain
the original file
path to allow the
method to find the
file.

Beckman Coulter, Inc.

The Worklist step is located on the Advanced step palette and uses a text file to
supply to the method multiple values for one or more variables. Worklist is useful
when repetition of the same action is required, but one or more variables needs to
change each time the step cycles through the worklist. When a step or group of steps
using the variables defined in a text file are placed inside a Worklist step, Worklist
automatically performs each step once for each line in the text file.

For this part of the tutorial, we will use a Worklist step to transfer specific amounts of
liquid from two different sources to four destination plates. The text file you
configured in Section 8.2, Creating a Worklist Text File, contains all the needed
details.

To configure the Worklist step:

1. Ensure your deck is configured according to the instructions in Section 8.1.2,
Setting Up Your Deck for Using Worklists and Conditions.

2. Drag and drop a Worklist step (Figure 8-3) into the Method View below the
Instrument Setup step.

3. From Worklist file in the configuration window, use the Browse button to find
and choose myworklist.txt, the text file you configured in Section 8.2, Creating
a Worklist Text File. Choose myworklistS-8 if you saved the worklist in
Section 8.2, Creating a Worklist Text File with this name.
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4. Make sure Loop entire worklist is selected. This ensures that all the values
contained in the worklist are used. The Worklist step configuration should look
like Figure 8-3.

# Biomek® Software - Method2* [New] ~=lolx|
File Edit Project Instrument Execution Options Help

D=dBR& sm@ o=e|rnolxg

. % @ % u Start orkist fle: [C1\Program Files\Biomek Software LeftoversMethods|mywerklist £ Brawse...
Gese | s | = | ‘EM; | e | S8 MsrUment Setup Loop variable:
Group Dilution P un Methe, Setup. ) )
Y Jict @ loopentie worklst O Loopfromlnes[ o]
@ x @ ) amounta_[Amounts_[plates
s »f:.::;i Clasnup | worklir | Tranher @ End Worklist 7 o 50 Platel
i late2
Finish 2 0 &0 i
(C: ? M, €g i B 50 25 Plate3
Jot Tn 4 75 0 Plated
Run Disperse Move Pod Thue ‘Combine Iaber
Span-g.
New Tips H
i Worklist
Span- Tip ste p
Discard

(1]
Span-d
Wash Tips
Transfer
From File
Define

cagenty Reagentt n
=t [
Fl T =

I

[Methodz* [BiomekFxp [BiomekFxP  ETC: 0:00:07 |

Figure 8-3. Worklist step with text file displayed

Now, you will define a procedure using a Define Procedure step and insert it before
the Worklist step. This procedure will be run as the method cycles through the
worklist. This procedure will be configured to load tips, transfer liquid, and unload
tips.
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8.4

Procedures offer
advantages, such as
running the same steps
multiple times within a
method but configuring
them only once.
Procedures control the size
of the current method in
the Method View by listing
only the Run Procedure
step in the Method View
and not all the steps
accessed by the step.

Beckman Coulter, Inc.

Defining and Running Procedures

BIOMEK CONCEPT
Procedures

The Define Procedure step is used to configure and save a series of steps that may
be used multiple times in a method without having to reconfigure each individual step
within that procedure. The Run Procedure step is inserted into the method and is
used to identify the defined procedure to be used in a method. The procedure defined
in the Define Procedure step can be run only by inserting a Run Procedure step
and choosing the desired procedure in the step configuration.

8.41 Defining a Procedure Using the Define

Procedure Step

For this part of the tutorial, you will insert and configure a Define Procedure to load
specific tips, transfer volumes based on the worklist you configured earlier, and
unload tips. The defined procedure will then be run as part of the If step that you will
configure later. You will also create variables in this procedure whose values will be
specified in the Run Procedure step. This lets you run the steps in the procedure
with different values associated with the defined variables.

1. From the Specialty step palette (Figure 8-4), insert a Define Procedure step
below the Instrument Setup step.

2. In Procedure, enter ReagentAddition (Figure 8-4). This becomes the name of
your procedure and will appear as Define ReagentAddition in the method view.

{1 Biomeki® Software - Method2* [New]

=10/}

Fie Edt Project Instrument Execution Options Help

DS ER&/4RE »ca|rio kg

B st
@ 57 ﬁ %Instrumentf:etup

Loop | RunMethod | 1

E @ Define Procedure
p q}w % Wiorklist
? (M % €$ @ End Worklist

o | o |[§ Fiisn

Dispense Time

oo m g

Span 8
S Tis Group Let Pause

M w8

I Comment

y E)
| e Define
; l—@— —| Procedure
ron File Ste

& P

Enter name of Procedure here.‘

Procedure: |Feagentaddiior] -

| Default alue

Wariable Name

T

E=1F:
z = ‘é;

i 1

Break

I

[Methadz* Biomekrxp [Bomekerp  [ETC: 0i00:07

LL|

Figure 8-4. Procedure named

3. Under Variable Name, enter Reagent and tab over to Default Value and enter
A. You are entering A since it is part of the default value as part of the
expression.

4. Press Enter on the keyboard, then under Variable Name, enter Amount and
tab over to Default Value and enter =AmountA.
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5. Double-click the Define Procedure step in the Method View to expose End
Procedure (Figure 8-5). The Define Procedure step now appears as Define
ReagentAddition step.

§" Biomek® Software - Methodz* [New] _1olx|
File Edit Project Instrument Execution Options Help
DweB|R& s =m|ooae|rnc|xg

u Start Procedure: |ReagentAddition -

e ﬁ Instrument Setup Variable Name. | Default Value
Setwp

Fieagent LS

Define Reagerit Amount —Amounth,

@ EndProcedure

Warklist

@ End Worklist

B Frish

[Method2* [BiomekFsF  [piomekFxP  [ETC: 0:00:07 |

Figure 8-5. Variables entered in Define Procedure step

8.4.2 Configuring Steps Inside the Define
Procedure Step

If using fixed tips. . .

You don’t load and unload tips so you won’t do

8.4.2.1, Configuring Different Tips for Accessing
Sources or 8.4.2.3, Unloading Tips During a
Procedure. Just go 8.4.2.2, Transferring Liquid
During a Procedure.

To configure the Define Procedure step to load tips, transfer volumes based on the
worklist you configured earlier, and unload tips, the following steps will be
configured individually inside the Define Procedure step:

» Span-8 New Tips step (refer to Section 8.4.2.1, Configuring Different Tips
for Accessing Sources)

»  Transfer step (refer to Section 8.4.2.2, Transferring Liquid During a
Procedure)

» Span-8 Tip Discard step (refer to Section 8.4.2.3, Unloading Tips During a
Procedure)

The Define Procedure will be run as part of the If step that you will configure later.

Biomek® FX and FX-P Laboratory Automation Workstations Tutorial
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8.4.21 Configuring Different Tips for Accessing
Sources

Since your reservoirs in this tutorial method contain different liquid types, you will
want different tips designated for each reservoir. You will configure the Span-8 New
Tips step as part of your procedure to ensure that the correct tips are loaded to access
the correct source reservoir.

1. From the Span-8 step palette, insert a Span-8 New Tips step into the Method
View inside the Define ReagentAddition step.

2. In Tips in the configuration view, highlight the field and enter
=“tips”&reagent (Figure 8-6). Remember that variable names are not case
sensitive.

{ ' Biomek@® Software - Method2* [New] 13X

File Edit Project Instrument Execution Options Help

DEd A R& s B@ o “’H’ u D‘)‘(|§‘

% @ ﬁ ﬁ ‘ Start Bod  [Por -
Tstumene ﬂlnstrumentSetup Tis: |=pe reagend -

Setup

Nert Spn3 ¥ @

New Tips
b | Aaphe | e | Words | T ll o

@& ‘f’ M % eg | @ End Procedure

Snd | o | s =0 Worklist

& 31 «SPan-8 New| @ it
Newltem | 2P Gro TipS step Firish

Create Seral
Group. Dilution Loop Run Methed

i AHE
@ Define ReagentAddition - HIEEDBEEE

Hew Tips

Wb r a

Spand Tip
Discard

) &

I Comment

Run Spand et
Procedure | Wlash Tips arp
Define Transfer

Procsdure | FromFile Sarpted Let

P o

Define
Bz Pattem

I = |
[Method2* Eiomekeip  BiomelFP  ETC: 0:00:18 | I

Figure 8-6. Span-8 New Tips configured
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8.4.2.2 Transferring Liquid During a Procedure

To configure the actual liquid transfer that will be executed when the procedure is run,
configure the transfer as follows:

If using fixed tips. . .

Insert a Transfer step below the Define Reagent
step and allow the default Tip Handling to remain.

Tip 1. Insert a Transfer step into the Method View below the Span-8 New Tips step.
The deck is 2. Deselect Load AP96_200uL_LLS tips and Change tips between
inactive when transfers.
configuring a 3. Using what you learned earlier, configure the Source in the Transfer step as
Trgnsfer step. Reservoir at ="Reagent”&Reagent. Configuring ="Reagent’&Reagent
inside the Define means that the reservoir on the deck that has the same name as the value of the
Procedure step. variable Reagent will be used. You’ll configure this variable later in the Define

and Run Procedure steps.
4. In the Transfer step, configure the Destination as a BCFlat96 at =plates.

5. In the Destination configuration pL field, enter =Amount.

Biomek® FX and FX-P Laboratory Automation Workstations Tutorial
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8.4.2.3 Unloading Tips During a Procedure

Here you will configure the procedure to unload the tips after the liquid transfer
action. To unload the tips:

1. Insert an Span-8 Tip Discard step below the Transfer step.

2. Click on the Define ReagentAddition step.Your main editor should look like
Figure 8-7, and the variables in the named procedure you just created will be
used to specify when new tips are used and which reservoir will be accessed
when transferring liquid.

T' 1" Biomeki® Software - Method2* [New] =10l x|
Ip File Edit Project Instrument Execution Options Help
- I Y A = =
If you want to . % @ 57 ﬁ B s Prasedune: [Feagentéddiion -
réuse a procedure Create | v | Temment iy Instrument Setup Vaiiable Name | Deefault Vakae
. th th d % a Amaunt =Amountd,
1 oth€r methods, = el ol Reagent &
drag the o e C,}ip T :.: New ="tips"8reagent Tips

M) % qg @ Transfer =Amount L from
°*

MovePod | B0 Gombine m Span-8 Tip Discard
Q 78 h @ End Procedure

configured
procedure and

drop onto any of e w | e b wokist

the displayed step L Span-8 Tip | Endworkiet
palettes. A prompt R Li Discard Step ["
appears to ask if | e =

you would like to TS &

include the step é“ QI e

on that specific Yo | o
palette. You could
also create a
custom step I
palette (refer to Methodz® e _gereie_Erc: oot |
the Biomelk Figure 8-7. Define Procedure step configured
Software User’s
Manual, Section
30.4, Customizing 4. Click on the Finish step to validate the method.
Step Palettes).
Either way, the
procedure may
then be used in
other methods by
dragging and
dropping it into
the Method View.

3. Double-click the Define ReagentAddition step to collapse it.

Go on to the next section where you will configure an If step to learn how to use
conditions in a method.
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8.5 Configuring the If Step to Use Conditions in a
Method

The If step controls the steps that are executed in a method based on conditional
BIOMEI:,(SCtONCEPT decisions. When If is run, Biomek Software tests the If condition as true or false, then
ep processes the appropriate block of substeps based on the results of the test. (See

The substeps of an If step Biomek Concept sidebar.).

are: To configure the If steps to use conditions in this tutorial, you will:

. Then — if the » Insert an If step and enter the condition for a transfer from source
condition is true, ReagentA.
substeps
following Then + Insert a Run Procedure step for the transfer from source ReagentA for the
are processed. Then substep.

+  Else — ifthe + Insert another If step and enter the condition for a transfer from source
condition is false, ReagentB.
substeps + Insert a Run Procedure step for the transfer from source ReagentB for the
following Else Then substep.

are processed.

* End—TheEnd | 851  Setting Conditions Using If Steps

substep

terminates each If, | For this section of the tutorial, you will configure two If steps that will specify the
Then, and Else reagent reservoirs to access and the specific tip boxes for each transfer based on the
block of steps. sources you configured for the Worklist step. You will configure the If steps and

insert them into the Worklist step. The transfers will then run the ReagentAddition
procedure you configured earlier. The procedure locates the correct tips and transfers
the appropriate volume from the correct reservoir.

Biomek® FX and FX-P Laboratory Automation Workstations Tutorial




8-12 Span-8 Pod—Using Worklists and Condit

To configure the If steps:

1. From the Advanced step palette, insert an If step into the Method View into the
Worklist step.

2. In Condition, enter AmountA > 0. The main editor should look like Figure 8-8.

{1 Biomek® Software - Method2* [New] 1ol
File Edt Project Instrument Execution Options Help
EEr Y e = el
‘ % @ % ‘ Start Conditor:
5; [amounta>0
e | st | | e |8 Inetrument Sefup
Group Dilution P 0o G Setp
@ @ @Deﬂ”e ReagentAddition Enler 3 VBScript Expression.
il S P R e WD"k“St
@& " % « Fr
@
R et | I Gonbine @ Then
& o = B ® &nd
Newtem | (FFEE | Group Lot Pause @® El=
if step ¥ 7 |2 @
Set Slobal—— ey L Gommen: @ End worklist
A & [§ Frisn
R Span-g
Procadure | Wath Tis Satipt
Pt | P Satipted Lat
o
=y Ejz; ﬁea\;enu Eea\;entl N
P17
I =
[Method2* [BiomekFiP  [BiomekFxP  [ETC: 0:00:07 |

Figure 8-8. Condition entered in If step

3. From the Specialty step palette, insert a Run Procedure step into the Method
View below the Then substep of the If step.

4. In Procedure, choose reagentaddition.
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For this tutorial, you won’t place steps in the Else substep. This means that if the
evaluation of the If step is false, no further action occurs. The main editor should now
look like Figure 8-9.

R
Fie Edi Project Instrument Execution Options Help
e R R R Y =]
. % @ ﬁ ﬁ u Start Frocedure: [reagertaddtion ~
e | sun e | S, INSTLMent SefLp Vel e Vet
Group Dilution Loop | RunMethod | ) s [——
& E @] Define ReagentAddition Feagent Ty
8 & .
(il Span ] Worklst Transfer Worklist
Run % qg F If Amaounta =0
Proceduref | s @ Then
s te 78] h @ Run reagentad
p Lat Pause ® Ed
kil =) o c::
Lol ¥ Cornmen: ® od
li % @ End worklist
Span-& .
Wash Tips i i Finich
Tt Seripted Let
%
fi
Defie ﬁeagentl

Eeagentl M 16
I :'JI

[Methodz* EiomekF=P  BiomekFSP  ETC: 0:00:07 |

Figure 8-9. ReagentAddition procedure inserted as a Then substep

5. Insert another If step into the Method View below the last End substep and above
End Worklist.

6. In Condition, enter AmountB > 0.

7. Insert a Run Procedure step into the Method View below the Then substep of
the second If step.

8. From Procedure, choose reagentaddition.

9. Change the Value for Amount to =AmountB.
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10. Change the Value for Reagent to B.You won’t use an Else substep here either,
so the main editor should look like Figure 8-10.

" Biomek® Software - Method2* [New] - ol
Fie Edit Project Instrument Execution Options Help

S R S =]
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loop | Run Method

v

Instrument
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@ j’i Mew ="tips"Breagent Ti || {Reagent g

@ Transfer =Amount 1L fi

%
i

Next Span-8

P Cleanup Worklist Transfer
s " .
ﬂ % < + Span-8 Tip Discard

(G:) <

fn | G| wverd | ORI ot ® EndProcedure
% @ ) h % Worklist
NestTiem | (P08 Group Le Pause lI? If AmountA=0

il F a2 @® Then
Spena T

Secalabal | HEVSTP § | Comment @ Run reagenta
A & ® £

Run Span-8 =
Procedwe | Wash Tips i ® Else

Uil

@& End
Transfer

W
Defing
Procedire Fmg-le seted it ]I?IfAmoumtB>O
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et Panem
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@& End

o a F\qpl ;|;I
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P16
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]

[Methodz* EiomekFiP  [EiomekFxP  ETC: 0:00007 |

Figure 8-10. Variable name and value changed

Congratulations! You have just created a method using a worklist and If steps with
configured conditions. If you would like to see this method run in simulation mode,
click the green run button on the toolbar.
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Span-8 Pod—Using Files to
Direct Transfers

9.1 Introduction to Using Transfer from File

To successfully complete the activities in this chapter, you will need to know how to:

»  Configure an Instrument Setup step to reflect the physical deck you will set
up for the method in this chapter (refer to Section 5.3.2, Configuring the
Instrument Setup Step).

»  Configure Labware Properties for labware you will use in this chapter.

»  Configure a Transfer step (refer to Section 5.4, Transferring Liquid).

*  Use variables and expressions in Biomek Software (refer to Section 7.3.1,
Creating a Variable in the Start Step).

« Display step palettes.

9.1.1 What You’'ll Learn in Using Transfer from
File
In this chapter, you will use the advanced skills you’ve developed earlier to configure
a Transfer from File step
More specifically, the step-by-step instructions in this chapter will teach you how to:
»  Configure a Loop step for hit picking.
+ Insert a Define Pattern step inside the Loop step.

»  Configure a Transfer from File step using two, supplied .csv files.

Biomek® FX and FX-P Laboratory Automation Workstations Tutorial
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9.1.2 Setting Up Your Deck for Using Transfer
from File

Using what you learned earlier, launch Biomek Software, create a new method, and
configure an Instrument Setup step as follows:

1. Place AP96_200pL_LLS tip boxes on P5 and P13.
2. Place BCDeep96Round plates on P6, P7, P14, and P15.

3. Name the four plates at P6, P7, P14, and P15 Samples1, Samples2,
Samples3, and Samples4. Configure these to have an Unknown volume of

Serum.

4. Place a BCFlat96 on P10 and name it Dest. This plate starts out empty, so
configure a Known volume of 0 pL.

5. Place a SmallTuberack_Microfuge at P9 and name it Primers. Configure it
to have an Unknown volume of Water.

Make sure you have the following step palettes on the main editor:
* Basic
* Intermediate
*  Span-8

Your deck should look like Figure 9-1.

{ Biomek® Software - Method3* [New] =
File Edit Project Instrument Execution Options Help
DB R& sn@ oce|ruolxD
% % E Start Dpeck: |Decke ~| | ¥ Pause to confirm setup? [~ Pause for bar code input?
@ Labware Category:| <any > v| ¥ Verify Pod Setup  Configure.
ot | | e | g InsiTUMeNt Safup 4 i | |
Diluton @ Seup _———r——r—— —
T a B Frisn
3:;::2 Cleanup Transfer
Span-g -
an .
Dis"pense Move Pod | Cormbine ITipload
N | G Pause |
5l 2 \
=
Span-8 Ti T
pan Tip ]
ok Comment |
W V
Span-8 —
Wash Tips e
TransFer
Frarn Fil
Define
Pattemn
[Method3* [BiomekF<P  BiomekFzp [ETC: 0:00:06 |

Figure 9-1. Instrument Setup step configured

9.1.3 Copying .CSV Files to the Desktop

Copy the two, supplied .csv files (hits.csv and transferfromfile.csv) to your desktop.
These files are located on the CD that included this tutorial.
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9.2 Creating a Loop for Hit Picking

Since library compounds are used in drug discovery labs for high throughput
screening on large numbers of microplates that produce “hits,” the repeating process
of'a loop is useful. In this section, you will use the supplied hits.csv file and assume it
has identified a number of hits on several microplates that will be processed further in
your method. Before you create a loop to further process the hits, you will open the
.csv file. Then you will use a Define Pattern step to specify the hits into which liquid
will be transferred via a Transfer step.

9.21 Viewing the Hits.csv File

The hits.csv file is a simple, two-column file. Each row specifies one well that is a hit
which requires further study or processing. The first column specifics on which plate
the hit is located, and the second column specifies which well on that plate the hit is
located.

To view the .csv file:

1. Double-click hits.csv on your desktop. The hits.csv file opens (Figure 9-2).

A | =| Plate
A B | ¢ | ©ob | E | F
1 |Plate Wil
| 2 |samplesi 23
| 3 |samples] 32
| 4 |samplest 44
| & |samples! 46
| B |samplest 45
| 7 |samples! 52
| G |samples] 53
| 9 |samples! 57
| 10 |samplest 56
| 11 |samples! 64
| 12 |samples! ols]
| 13 |samples! 84
| 14 |samples! ela]
| 15 |samples2 2
| 16 |samples? 7
| 17 |samples2 16
| 18 |samples? 20
| 19 |samples2 a8
| 20 |samples? 63
| 21 |samples2 7
| 22 |samples? i)
| 23 |samples3 10
| 24 |samples3 19
| 25 |samples3 28
| 26 |samples3 30
| 27 |samples3 49
| 28 |samples3 i)
| 29 |samples3 73
| 30 |samples3 74
| 31 |samples3 g1
| 32 |samples3 91
| 33 |samplesd 9
| 34 |samplesd 13
| 35 |samplesd 28
| 36 |samplesd 32
| 37 |samplesd 33
| 38 |samplesd 34
| 39 |samplesd 58
| 40 |samplesd 7
| 41 |samplesd 80

Figure 9-2. Supplied hits.csv file

Biomek® FX and FX-P Laboratory Automation Workstations Tutorial




9-4 Span-8 Pod—Using Files to Direct Trans

2. Notice how each row specifies one well that is a hit. Also notice that the first
column specifies on which plate the hit is located, and the second column
specifies which well on the plate the hit is located.

3. Close the .csv file since it must be closed to use it in the Define Pattern step.

9.2.2 Inserting a Loop Step

To insert the Loop step:
1. Insert a Loop step in the Method View after the Instrument Setup step.

. In Variable, enter plate.

2

3. In Start, enter 1
4. In End, enter 4.
5

. In Increment, enter 1.

9.2.3 Inserting a Define Pattern Step

To insert the Define Pattern step:

BIOMEK CONCEPT 1. Ifitis collapsed, double-click the Loop step.
Define Pattern Step 2. Insert a Define Pattern step inside the Loop step (Figure 9-3).

The Define Pattern step is
used to create patterns and e e s =e
assign names to them for DEs@BRE ;| o ollruwo|x|@|
- . Start Creaizapatiemnamed [
:fll’feet;:; g tziz:ltzssaln the % l@ lngm ﬁ Instrument Setup Modelitaffer the labwarz type [BCFIat36. 7]
TranSfér or Combine Y k @ @ For D\at =1todstep 1 : :‘:::’::;E::!s mantaly
step. Well patterns defined Zi, S ? 'm”
using the Define Pattern M’ ‘g § Foen
step are method specific Dj;j, o B
and embedded as part of e T
the method, as compared kil 2
to well patterns created in ?‘? conmer .
the Well Pattern Editor o
which are project specific @
and may be used across oy Define
methods. Refer to the <« Pattern
Biomek Software User's BB
Manual, Chapter 12, Step
Creating Well Patterns, for B :
more information on using ‘,'L,mw e :IJI
the Well Pattern Editor. Figure 9-3. Define Pattern inserted inside Loop

3. In Create a pattern named, enter SamplesToTransfer.

4. From Model it after the labware type, choose BCDeep96Round.
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5. Check Read from file. The configuration changes (Figure 9-4).

§ Biomek® Software - Method2* [New] -1
File Edit Project Instrument Execution  Options Help

DEed BB smB[ece|rn|x 3

% @ ﬁ E Start Create a pattern named |SamplesT ol ransfer
- S | e % Irstrument Sehup Model it ater the labware type [ BCDeepIBFound 2
EXm B ® Srim el mamel
For plate = 1 to 4 step 1 N

x @ @ Fead from a fis
28| g | T Q Define Pattern SamplesTc | |
? Mb cg @ Endloop Epample: data (fle il be read againwhen the method s ). T Filehas 2 beaderrow

-

S8 | tanered | conten | [ FiFish

o &

Spansl

New Tips Group Pause
% © Uss alaws
5?&2272‘9 G & Use rows where column | #1 7| metches & the [Barcade 7 from [
? ? £ the value
Ldld
Spans wels are specified bp [aphanumerics 2.0, 41:H12) [ neslmn [12 =l
Vhash Tips

Transfer
From File

@

Define.
Pattem

4 | |

I

[Method2* [EomekFxp  [BiomekFxP  [ETC: m00:07 |

Figure 9-4. Read from File chosen

6. From the Browse button, choose Hits.csv. The first few rows display in
Example data.

7. Check File has a header row.
8. Choose Use rows where column .. . matches and select Plate.
9. After matches, keep the top option selected and choose Name.

10. In from, enter =”"Samples”&plate. This uses the variable created in the Loop
step to specify which sample plate the pattern is for. In this way, each time
through the Loop, the pattern will change to match the sample plate that is being
processed for that iteration.

11. In Wells are specified by, select Numerics (e.g., 1-96).
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12. From in column, select Well. The step configuration should look similar to
Figure 9-5.

1 Biomek® Software - Method2* [New] [

File Edit Project Instrument Exerution Options Help
RS Y I A =]

% @ ﬁ E Start Create a patiemn hamed [SamplesT o ransfer

ot i ﬁ Tnstrument Setup Maodel it after the labware type [ BCD eepSERound -
EXm setup W Sty i el el
For plate = 1 to 4 step 1
E @ & Rlead fiom s fls
A | e | T Q Define Pattern SamplesTt [FeA=Hanuals Stuctuedh Biomek 3.2 Turarai Biamek PG e cov =
ﬂ €€ @® EndLoop Example data (il wil b read again when the method s unj: ¥ File has a header raw
-

S5 | et | cmene | [§ Firish

@ h samplest 32

samples] 44

Span-g =
Hew Tips iy Pt camnles? AR

@  Use allious
Span-g Ti g - v - X o
ERIYD Comment & Use rows where colun [Plate | matches @ the [Name x| from [<"Samples” =]

Y Y " the value
Ll
Spand Wells are spesilied by | Numerics (e.q., 1-96] =] in column [JE] -

Wash Tips

T )

Transfer
From File

A2

Dafine
Pattam

4 | B

]

|Methodz* [GiomekFxP  [BiomekFF  [ETC: D:00:07 |

Figure 9-5. Read from file configured

9.2.4 Inserting a Transfer Step
To insert the Transfer step:

1. Insert a Transfer step below the Define Pattern step.

2. Allow the default Tip Handling to remain and collapse it.
3. Select Click here to add a source.
4

Select BCDeep96Round from the labware type drop-down in the Source
configuration.

b

In at, enter ="Samples” &plate.
6. In Using liquid type, choose Serum from the drop-down menu.

7. Double-click the source plate to zoom in on it.
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8. Select Use Pattern and choose the SamplesToTransfer pattern that was
created earlier in the Define Pattern step. The main editor should look like

Figure 9-6.

=10l

" Biomek® Software - Method2* [New]
File Edit Project Instrument Execution Options Help

PEEsBREG i@ oc|rno k3

% Start Use pod [Podt | for iansfer. Use probes [l E | I BB EHBE
D | % .
e = | e % Instrument Setup Load APSE_200ul_LLS tips, betwesn kansfers. and uninad them when firished.
Dilion Setp
@ @ Forplate = 1 to 4 step 1 Source: "Samples"&plate - SamplesToTransfer _ Zwonou |
:) s @« u (E lesT oT ransfe g
Span-s Chanp | Transfer Q Define Pattern SamplesTe EIPELED LElisiz]
Aspirate  Use Dalagetl—L[ﬂheue its walues | =
& @ Transfer
P " Use the wells selected below. Loy patien =
SE0E | WovePod | Gombine ® Erdloop e0e
L e
W o g B a%s
| o | e Fz .!
44
F}E % 0994 '0000!
Spaned T Commant
b
Y‘m? Direetion: | D own fist, then left to right 7| ¥ Marklast well that s used
Ldld Slat:  [atfist selected wel -

Spars
Wash Tips # Stop when finished with destinations. Dispense up ta 1 tie per draw. Repiicate each well 1 time.

Transfer
From File

@

Define
Pattem

J Lol ‘ -
I :.fJI

[Methodz* [giomekxP  [BiomekFyP  [ETC: 0:00:07 |

Figure 9-6. SamplesToTransfer pattern chosen

9. Choose Zoom Out to return to the main Transfer step configuration.

10. Select Click here to add a destination.
11. Click on the Dest labware on P10 in the Current Deck Display to select it.

12. Enter a volume of 50 pL. You will be transferring the same volume for each of
the hit wells. This is a key difference to using the Transfer From File step you
will configure later in this chapter, as Transfer From File allows you to also
configure a different volume for each well-to-well transfer.

13. Underneath the destination labware graphic, make sure that Start after last
marked well and Mark last well that is used are selected. These are the last
two from the right. If either of these is not selected, then with each iteration of the
Loop the Transfer will start with the first selected well (A1).
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14. In Transfer Details, select Stop when finished with Sources. The main
editor should look like Figure 9-7.

{ Biomek® Software - Method2* [New] =101 %]
File Edt Project Instrument Execution Options Help

EEE IR e =]

oY B S [& s

[ Usepod [Fodl =] fortanster. Ussprote [ A EEE B

ol = Dot ﬁ Instrument Setup Start at LS tips, between arsfers, and unload them when firished

e I art a e
For plate = 1 to 4 step 1 i CH e

Y x @ F . Iast mark = ActiveWash technique.

Bt | s Q Define Pattern Sampl - m

‘f’ M: o8 @ Transfer ¢

e Fila Al
SEm | MovePod | combne ® EdLloop slad @ L
@ E ‘ Finish Click here to add a destination. =
e e o il | [
@ Stop when finished vith [EENTEEE Advanced...

pena T oS Replicate each wel [T :ll time.

i =
? 7 ¢ Dispense up to |1 - fime per drau.
il £ Aspiate at most [0 uL per ansfer for repested dispensing.

Span 8
Wash Tips

T Transter Details

Transfer
From File

<

Define
Patern

| 4 | ] :.'JI

[Methodz* BiomekFsP  [BiomekFapP  [ETC: m:00:07 |

Figure 9-7. Configured Transfer step for inside Loop
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9.3
Setup

BIOMEK CONCEPT
Transfer From

File Step

The Transfer From File
step allows a specified
volume to be transferred
from a specified source
well to a specified
destination well by reading
data from a comma-
delimited text file (.txt or
.csv). A comma-delimited
text file is a text file that
specifies the values of a
table by separating each
column with a comma and
each row with a return.

Inserting a Transfer From File Step for Reaction

In this section, you will insert a Transfer From File step to perform a reaction setup.
Each of the hit wells that was transferred earlier will need to have two primers added
from the Primers tube rack. Which primer is added and the volume of each is
different for each sample. The TransferFromFile.csv file that you copied to your
desktop at the beginning of the chapter specifies which primer and the volume to
transfer for each of the destinations.

First you will view the TransferFromFile.csv file.

9.3.1

The TransferFromFile.csv file is a five-column file with each row specifying one
well-to-well transfer:

Viewing the TransferFromFile.csv File

e The first column specifies the source labware.

*  The second column specifies which well on the source labware from which
to aspirate.

*  The third column specifies the destination labware.

*  The fourth column specifies the well on the destination labware to which to
dispense.

*  The fifth column specifies the volume to transfer.
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To view the .csv file:

1. Double-click TransferFromFile.csv on your desktop. The TransferFromFile.csv
file opens (Figure 9-2).

A1 d =| Source
A BE | ¢ | ©o | E
1 |Source  BSourcee Dest Destwell “volume
| 2 |Primers 11 Dest 1 a0
| 3 |Primers 5 Dest 1 ]
| 4 |Primers 9 Dest 2 50
| 5 |Primers 15 Dest 2 45
| B |Primers 5 Dest 3 100
| 7 |Primers 22 Dest 3 100
| 8 |Primers 15 Dest 4 70
| 9 |Primers 14 Dast 4 60
| 10 |Primers 13 Dast 5 35
| 11 |Primers 12| Dast 5 35
| 12 |Primers 20 Dest 3 =in]
| 13 |Primers 19 Dest 3 B5
| 14 |Primers 20 Dest 7 95
| 15 |Primers 11 Dest 7 55
| 16 |Primers 20 Dest 8 a0
| 17 |Primers 7 Dest g 30
| 18 |Primers 11 Dest 3 55
| 19 |Primers 19 Dest 9 a0
| 20 |Primers 11 Dest 10 55
| 21 |Primers 23 Dest 10 100
| 22 |Primers 12 Dest 11 40
| 23 |Primers 4 Dest 11 95
| 24 |Primers 23 Dest 12 45
| 25 |Primers 18 Dest 12 55
| 26 |Primers 2 Dest 13 3a
| 27 |Primers 14 Dest 13 35
| 28 |Primers 14 Dest 14 70
| 25 |Primers 4 Dest 14 70
| 30 |Primers 9 Dest 14 95
| 31 |Primers 5 Dest 14 a0
| 32 |Primers 13 Dest 16 50
| 33 |Primers 14 Dest 16 30
| 34 |Primers 15 Dest 17 55
| 35 |Primers 5 Dest 17 50
| 36 |Primers 1 Dest 18 75
| 37 |Primers 9 Dest 18 60
| 38 |Primers 20 Dest 19 65
| 39 |Primers 14 Dast 19 85
| 40 |Primers 23 Dest 20 =in]
| 41 |Primers 1 Dest 20 85
| 42 |Primers 14 Dest 21 a0
| 43 |Primers 20 Dest 21 35
| 44 |Primers 21 Dest 22 25
| 45 |Primers 16 Dest 22 25
| 46 |Primers 7 Dest 23 70
| 47 |Primers 19 Dest 23 40
| 48 |Primers 19 Dest 24 g5
49 | Primers 11 Dest 24 a0

Figure 9-8. Supplied TransferFromFile.csv file

2. Notice the five columns.

3. Close the .csv file since it must be closed to use it in the TransferFromFile step.
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9.3.2 Inserting a Transfer From File Step

1. Insert a Transfer From File step after the end of the Loop step (Figure 9-9).

" Biomek® Software - Method2* [New] =11

File Edit Project Instrument Execution Options Help

IR e =]

% ﬁ u Start Use pod [Pod1 ~| tor tiansfer. Use probes || E| BB B EHB
D ,
S || e | R INSTUMeNE Sebp T
Bl B IV Load [EP96_200uL_L = tips and [unload them ¥ when the transfer s done.
For plate = 1 to 4 step 1
E @ I Wash tips in [\vater = [ Seecei[iioz =
Spans ine Pattern SamplesTc
Aprse | Cleanup | Transfer Q Def P ™ washtips with [Z mlL of spstem fouid sfter dispensing [T il 1o waste, ™ speed pump
‘f m | < @ Transfer SO L oM ="S.| [ Change tps betneen o
«
Ds‘f::nfe MovePod | Combine @ FErdloop \Fls Propettiss
li Q h File Mame | [
Spens D Pauss ‘ Finich Eample data (s will be tead again when the method is unk [~ File has & heads o
e Tips
F,:%E = Plese enter a flename.
EENE R Coramnent t
DT“'%‘* & Dispense upto [1 jnme per draw, Advanc
bdbd " Aspirate at most [0 WL per transfer for repeated dispensing.
Span-g
W”i“ T  Transher Distails
Transfer
From File
efne

oo
5

4 |

Il

[Methodz* [EiometFsP  [BiomekFRP [working... |

Figure 9-9. Transfer From File inserted

2. Allow the default Tip Handling to remain and collapse it.

3. Ifitis not displayed, expand the File Properties section. This option specifies
which file to use and instructs Biomek Software how to use the data contained in
the file.

4. From the Browse button, choose TransferFromFile.csv. The first few rows
display in Example data.

Check File has a header row.
Select all five check boxes beneath Example data.

In File specifies source position in column, select Source.

S A S

In File contains source well information in column, select SourceWell. This
is the only item that is required to be included in the file; everything else can be
configured as a regular Transfer step.

9. In File specifies destination position in column, select Dest.
10. In File contains destination well information in column, select DestWell.

11. In File contains volume information in column, select Volume. The final
check box instructs the TransferFromFile step to ignore any rows where the
Volume is 0. If this is not selected, it will go through the actions of loading tips
for the 0 volume transfer without actually transferring any liquid.

12. Collapse File Properties. Even though the Source and Destination are
specified by the file, the file does not contain any information about the labware
and liquid types. This information is needed by the Transfer From File step, so
it can select the correct techniques to use for the liquid transfers (refer to Section
9.3.2.1, Configuring Some Needed Source and Destination Information for the
Transfer From File Step).
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9.3.21 Configuring Some Needed Source and
Destination Information for the Transfer From
File Step

1. Click on the Source configuration to open it.

In the first drop-down menu, select SmallTuberack_Microfuge.
In Using liquid type, select Water.

Click on the Destination configuration to open it.

In the first drop-down menu, select BCFlat96.

AN

In Using liquid type, select Water. The main editor should look like Figure 9-
10.
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222 | vapd | conbie @ Endloop v e (el [ gy
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B | o | e R Finh T
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wesh Tigs B
il | o[
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Figure 9-10. Transfer From File configured

You can run the method, but as you can see, it will take about 15 minutes.

Congratulations! You have completed the Span-8 chapters for the Biomek FX.
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