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1 General Information

1 General Information

This Programmer’s Manual is designed to help in getting the most out of the ML STAR.

Please read through the ML STAR Line Operator's Manual before beginning to operate the
instrument. This manual should be read with particular attention for it contains important
information about the ML STAR.

1.1 About this Manual

This manual refers to the Microlab STAR VENUS M Software release base package, in the
following summarized as VENUS Software. Hamilton’'s Microlab STAR, Microlab STARIlet, and
Microlab STARPIus are in the following summarized as ML STAR.

This manual is a programmer’s guide and therefore is intended for advanced users only. The
manual describes mainly VENUS Software in depth, enabling a programmer to program the
instrument. This manual is divided into three parts.

Part I: "General and Installation Information”, provides an introduction to VENUS Software.
Part Il: "The VENUS Software", provides an introduction to VENUS Software through the editors.

Part 1ll: "Working with VENUS Software", offers a guide to programming of the ML STAR
pipetting tasks, accessories and 3" party equipment.

Warnings and notes are included in this manual to emphasize important and critical instructions.

ATTENTION

Any warning or important information will be accompanied by this symbol.
Read these items carefully.

NOTE
Information which can be useful but not essential to the task at hand is given.

[...] Push buttons with corresponding descriptions
‘L Description for all kinds of entry fields, control fields, checkboxes, lists, etc.

References to Manuals, Figures, Sections, etc.
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1.2 VENUS Help Function and Other ML STAR Manuals

A detailed software reference for the ML STAR can be found in the VENUS Help Function. This
tool will answer any question regarding details of the VENUS Software.

Total Aspiration and Dispensing Monitoring (TADM) is an additional safety tool helping to improve
the reliability of pipetting processes. Its functions and programming methods are described in the
TADM Manual.

The VENUS Dynamic Scheduler is a software tool for organizing and controlling the workflows of a
laboratory equipped with Hamilton and other manufacturers’ instruments. This tool is described in
the VENUS Dynamic Scheduler User Manual.

VENUS Database Plus is a software tool that allows tracking over multiple runs which is also used
when data is put in operation from a remote server.

Guidelines on how to operate the ML STAR instrument correctly and safely is described in the
ML STAR Line Operator’s Manual.

Further manuals for specific applications, standard solutions, workstations, features, etc. come
together with the dedicated ML STAR instrument. Please refer to these specific manuals for the
respective application.

The manner in which the ML STAR and its components must be serviced is described in the
ML STAR Service Manual. This manual will be made available to Hamilton Trained Field Service
Engineers.

1.3 Use of the ML STAR

The ML STAR is a robotic pipetting workstation used for pipetting liquid samples in an automated
process suitable for medium to high throughput with a high degree of flexibility in pharmaceutical,
veterinary, genomics, proteomics, cellomics, and other related fields.

The ML STAR is classified as a general laboratory instrument and is not an in vitro diagnostic
device.

NOTE

Please refer to the ML STAR Line Operator’s Manual to know the main safety
regulations, main hazards involved, electrical and biological properties as well
as how to operate the product.

Perform test runs: i) with deionized water and ii) with the final liquids, prior to
routine use. Test for all the liquid classes to be used.

An interruption to the power supply during a run may cause loss of data. If data
loss is unacceptable, use an uninteruptable power supply.

To avoid computer breakdowns, ensure that there is always enough storage
capacity on the hard drive.

ATTENTION

Opening the front cover during a run will lead to a system abort and may cause
data loss.
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1.4 VENUS Software

The software is a Windows™-based, menu-driven interface, allowing the user to define deck
layouts and methods as well as to run the ML STAR.

VENUS Software allows the user to program and run different methods for aspirating and
dispensing liquids, including control to the accessories such as a wash station or a vacuum system.

NOTE

Each programmed method has to be validated by the programmer.

Note that the methods developed for one particular instrument and
configuration do not automatically fit to another instrument or configuration. It
might be necessary to make adaptations due to differences in hardware.
Please validate imported methods on the target instrument as well.

627044_00 5
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2 VENUS Software Installation

2 VENUS Software Installation
2.1 Overview
NOTE

VENUS Software is validated for the following Windows™ operating systems:
Windows 7 (32-bit or 64-bit)
Windows 10 (32-bit or 64-bit)

ATTENTION

Administrator access to the computer must be allowed before any software
installation.

ATTENTION

Disable all antivirus programs before installation. Scripts used in the installation
process can interfere with the virus protection software.

2.2 VENUS Software Installation Procedure

ATTENTION

When installing the software on Windows™ 7, make sure to set the “User
Account Control Settings” to default.

"% User Account Control Settings \EI@

Choose when to be notified about changes to your computer

User Account Control helps prevent potentially harmful programs from making changes to your computer,
el me more about User Account Control settings

Always notify
- - Default - Notify me only when programs try to make
changes to my computer
® Don't notify me when I make changes to Windows
- settings
‘j Recommended if you use familiar pregrams and visit
- - familiar websites.
Mever notify

Hl 0K Cancel
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ATTENTION

As a safety precaution, before upgrading the system with the new software
version, make sure to create back-up copies of the methods, user-defined
labware, liquid classes, etc. The easiest way to do so is to export the
method/workflows into a package file (refer to Section 5.1.4 Method Export and
Import).

NOTE

The chosen settings (except the selected instrument) are configurable via the
Configuration Editor at a later time, if necessary.

1. To back-up methods, etc., rename the Hamilton sub-directory to HAM or any other name that
can easily be recalled. After doing so, proceed with the installation.

Insert the VENUS Software supplied on a USB Stick into a USB Port.

3. If the installation does not start automatically, select the SETUP.EXE program file found in the
USB Stick. Follow the instructions during installation carefully.

2.2.1 InstallShield Wizard — Preparation

1. The installation begins with certain preparation steps.

Microlab® STAR Software VEMUS M base package 4.5 - InstallShield ...

Microlab® STAR Software VENUS M base package 4.5 Setup is
@ preparing the Installshield Wizard, which will guide you through
the rest of the setup process. Please wait.

Cancel

ATTENTION

The installation may vary depending on the operating system used. Some
necessary software prerequisites (delivered with VENUS Software) may
require a reboot of the PC during installation.

If a software prerequisite is already part of the operating system, it will not be
installed twice.

2. After preparation, the installation continues with the installation of the Microsoft SQL Server.
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2.2.2 Microsoft SQL Server Installation

Using VENUS Software requires access to a Microsoft SQL Server. If the “Microsoft SQL Server
2014 SP2 Express Edition” is not installed at this point, a prompt will be displayed requiring a
location and to access information from the Microsoft SQL Server after completion of the software
installation.

ATTENTION

“Microsoft SQL Server 2014 SP2 Express Edition” has a limited storage
capacity of 10GB.

Make sure that the SQL Server is maintained on a regular basis within routine
use.

1. During installation, a prompt will be displayed asking if the SQL Server 2014 Service Pack 2
(SP2) shal be installed.

"

Question 3

i "-.I Would yeu like to install

~ Microsoft® SQL Server® 2014
Service Pack 2 (5P2) Express Yersion 12.0.5000.0

for HAMILTON?

2. Click [Yes] to continue. If [NO] is chosen, please prepare the following information to be able to
use another SQL Server:

e Microsoft SQL Server Location

e Database User Name and Password

3. Click [Next >] to continue.

-

Microlab® STAR Software VENUS M base package 4.5 - InstallShield Wizard (23w

Welcome to the InstallShield Wizard for

Microlab® STAR Software VENUS M base package
4.5

The InstallShield Wizard will install
Microlab® STAR Software VEMUS M base package 4.5

on your computer.,

< Back Next > ] [ Cancel

=]
0
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4. Click [Yes] to continue after the virus protection software and all other applications have been
closed.

Microlab® STAR Software VEMUS M base package 4.5 - InstallShield Wizard 5|

e HAMILTON®

Please read the following instruction carefully.

Important!
Before you install Microlab® S5TAR Software VENUS

1. Disable your virus protection software.
2. Close all running applications!

The installation program uses scripts that might trigger
warnings from virus protection software.

Remember to re-enable virus protection after
the installation of the Microlab® STAR Software VENUS

< Back ” Yes> ]l Abort

5. Click [Yes] to continue.

B

Microlab® STAR Software VENUS M base package 4.5 - InstallShield Wizard 5|

e HAMILTON®

Please read the following instruction carefully.

After installing a new release of
Microlab® STAR Software VENUS

Please revalidate your Methods.

| < Back |[ Yess ][ Abort
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6. If necessary, change the installation destination and click [Next >] to continue.

Microlab® STAR Software VEMUS M base package 4.5 - InstallShield Wizard [25m]

Choose Destination Location

Select folder where setup will install files. HAMILT@Nw

i Install Microlab® STAR Software VEMUS M base package 4.5 to:

C:\Program Files (x86)\HAMILTON

< Back ” Mext = l[ Cancel

2.2.3 Instrument Selection

1. Select the instrument from the dialog shown. This will install one of the following instrument
deck layouts as the default layout.

2. Click [Next >] to continue.

Microlab® STAR Software VEMUS M base package 4.5 - InstallShield Wizard [23m]
Setup Type

Select the setup type that best suits your needs. HAMILT@N®

Select the instrument:

~) Microlab STARIet

_) Microlab STARplus

< Back ][ Mext = l[ Cancel
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3. Click [Install] to continue with the installation process.

Microlab® STAR Software VEMUS M base package 4.5 - InstallShield Wizard [25m]
Ready to Install the Program

The wizard is ready to begin installation. HAMILT@Nw

Click Install to begin the installation.

If you want to review or change any of your installation settings, dick Badk. Click Cancel to
exit the wizard.

< Back ” Install l[ Cancel

4. Specify the laboratory name and click [Next >] to confirm the name.

Microlab® STAR Software VENUS M base package 4.5 - InstallShield Wizard (23w

Laboratory Mame HAMILT@N@

Flease enter Laboratary Mame.

Please H amilton Company

< Back Hent » ][ Cancel

12
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5. The installation of the VENUS Software will now start.

224

Microlab® STAR Software VENUS M base package 4.5 - InstallShield Wizard
Setup Status

The InstallShield Wizard is installing Microlab® STAR Software VEMUS M base package 4.5

Installing

X3

HAMILTON®

Cancel

21 CFR Part 11 Security Settings

1. The security requirements can be defined in the following screens:

Microlab® STAR Software VEMUS M base package 4.5 - InstallShield Wizard
select the security requirements you need.

Security (21 CFR Part 11) settings:

[~ |Restrict functionality by user logon:

[“|record (zll) file names in the runtime trace

Use file checksums to validate files

(w5

HAMILTON®

< Back Next > l [ Cancel

Restrict Functionality by User logon

By installation default, it is set to: OFF

For more information about the controlled access functionality, refer to Section 2.4
Authentication Systems. The access rights of the current user are monitored.

627044_00
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ATTENTION

If the option ‘Restrict functionality by user logon’ is used, access rights must be
defined after software installation. See Section 2.4 Authentication Systems.

Record (all) File Names in the Runtime Trace

All the linked file names such as deck layout, liquid classes, labware, etc. are logged (Log
File) at the end of each method run.

By installation default, it is set to: OFF

Use File Checksums to Validate Files

Verify the checksum of the method and of all the linked files such as the deck layout, liquid
classes, labware, etc. If a file is corrupted, the software will detect it. Enable/disable
checksum verification of files.

By installation default, it is set to: ON

If "Record (all) file names in the runtime trace" is selected, the screen shown below is
displayed.

2. Click [Finish] to complete the installation.

Microlab® STAR Software VENUS M base package 4.5 - InstallShield Wizard

Maintenance Complete

InstallShield Wizard has finished performing maintenance
operations on Microlab® STAR Software VEMUS M base
package 4.5.

14
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3. Select the security requirements that are needed and click [Next >] to continue.

Microlab® STAR Software VEMUS M base package 4.5 - InstallShield Wizard [25m]
Select the security requirements you need.
HAMILTON-®
Security (21 CFR Part 11) settings:
£nable versioning and validation of files:
Enable viewing of file history
< Back |[ MNext = l | Cancel

e Enable Versioning and Validation of Files
By installation default, it is set to: OFF

e Enable Viewing of File History
By installation default, it is set to: OFF

If "Enable viewing of file history" is selected, the screen shown below is displayed.

4. Select the security requirements that are needed and click [Next >] to continue.

Microlab@ STAR Software VENUS M base package 4.5 - InstallShield Wizard (23w
Select the security requirements you need.
HAMILTON®
Security (21 CFR Part 11) settings:
Force audit trail for all file changes:
| < Back |[ Mext = ] | Cancel

e Force Audit Trail for All File Changes
By installation default, it is set to: OFF

627044_00
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5. Click [Finish] to complete the installation of the VENUS Software.

Microlab® STAR Software VENMUS M base package 4.5 - InstallShield Wizard
Installshield Wizard Complete
The InstallShield Wizard has successfully installed

Microlab® STAR Software VENUS M base package 4.5

Click Finish to exit the wizard.

M

(=]
1
i

-~

Finish Cancel

2.2.5 Support Software

After the successful installation of VENUS Software, the installation program for the Hamilton
Support Software will start automatically.

1. Select the labware, libraries and methods which are needed for the daily work by ticking the
appropriate boxes. Click [Next >] to continue.

Hamilton Support Software 4.5.0.7970 23]
Select Features

Select the features setup will install. HAMILT@N®

Select the features you want to install, and deselect the features you do not want to install.

B m pl Description

|| Ansys F Labware

-[”| Corning-Costar

DDynex

- [T|Falcon

DGreiner

[ |Hamilton
[Clist

-[|Kayco-Dallas

- [|Labsystems

[]Limbro

[ |Machery-Magel

|| Matrix

- [T|MI_Research | 4

= [V]ML sTAR

[ AutoLys

.| Basic vacuum box (BVS)

-] CR wash station

- [C]DC wash station

[ | Deck adaptor templates

- |Needles new

-[C|PCR carriers

[ |Plate carriers

[ |Reagent carriers

+-[ | Ssample carriers

[ | Stack carriers

[ | Temperatur controlled carriers

o-[¥|Tip carriers

[ Wash stations (third generation)

- []CO-RE Grip

H-[_|CO-RE 96 Head 300ul

n Flrm ne ns Ua-d 1000

m

<fack
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2. Click [Install] to begin the installation of the selected features for the Hamilton Support

Software.

NOTE

The Hamilton Support Software can also be started through the Hamilton
Method Editor.

Hamilton Support Software 4.5.0.7970 @
Ready to Install the Program

The wizard is ready to beain installation. HAMILT@N®

Click Install to begin the installation.

If you want to review or change any of your instalation settings, didk Back. Click Cancel to
exit the wizard.

< Back ” Install ][ Cancel

3. The installation of the features will take a few minutes.

Hamilton Support Software 4,5.0.7970 @

T HAMILTON"

Hamilton Support Software is configuring your new software installation.

Installing Library for device operations

Cancel

627044_00
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4. Click [Finish] to complete the installation of the Hamilton Support Software.

Microlab® STAR Software VENUS M base package 4.5 - InstallShield Wizard

Maintenance Complete

InstallShield Wizard has finished performing maintenance
operations on Microlab® STAR Software VENUS M base
package 4.5.

5. After the successful installation of VENUS Software, find the Version Information under
“Windows > Start 2 All Programs 2 HAMILTON - Version Info”. This tool provides
information about the currently installed VENUS Software.

Eﬂ) Version Information EI = @
Instaliation Path:  C:\Program Files <86)"HAMILTON"Bin -
Installed Applications:

Phoenix version: 4507970
Hamitton for Biotech
ML_STAR vemsion: 4505157
Hamilton for Biotech
Addon’s | | Fie Detais | [ o | [ sawe
ATTENTION

Remember to re-enable the virus protection software after successfully
installing VENUS Software.
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2.3 Oracle Database Installation

NOTE

The Installation of an Oracle Database requires the installation of the VENUS
Database Plus 1.1 package. VENUS Database Plus 1.1 is a tool to track
samples over multiple runs or multiple instruments throughout the lab.
Database plus can be used on both local and remote servers. It allows easy
access to run data, reliable sample tracking and customized reporting.

To set up a database connection with an Oracle server, the Oracle server has to be installed and
connected first. Also, a local client has to be installed (up to version 11g).

NOTE

For Oracle installation and server set-up, please refer to the appropriate Oracle
information: www.oracle.com

Example for Oracle Services (TNS name orcl)

1. Open the Vector Database Connection Settings found in the System Settings of the Hamilton
System Configuration Editor and switch the database server type to Oracle.

|fz Oracle Net Manager Voracledproductil0. 2. 0kclient_TANETIWORKAADIMING
Datei Bearbeiten Befehl Hilfe
@-@Oracle Met-Kaonfiguration
@, Lokal
3 Profil

@ Lienstebenennung

L

Adressel

Protokoll: TCRIIP
Host-Mame: 17216110200
Fort-Mr.: 1421

Erweiterte anzeigen
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2. Enter the TNS name of the server into the Host String text field and specify a username and
password.

WVector Database Connection Settings

Databaze Server Type Information

Microsoft SOL @ Oracle Thesze gettings are used to define

haws the spstem connects ta the
Databasze Server Hamilton Yectar Databaze.

Haszt String:

Login Settings
|dzemarne:

Pazzword:

Tools

Test Connection Frepare Server

Installed Yergion: Wector Database Plus 0k, Cahicel

3. Type in the settings specified in the image below.

Vector Database Connection Settings
Databaze Server Type Information
Microzoft SQL @ Oracle These settings are used to define
how the system connects to the
Database Server Hamilton Yector Database.
Host String: ol
Login Settings
|dzemarne: Harnilton
Paggword: T
Tools
Test Connection | | Frepare Server |
Installed Wersior: Wector Database Plus [ k. ] | Cancel

Values taken out from the example screen above:

TNS Name: orcl
Username: Hamilton
Password: mkdpw:V43
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Alternatively, a host string can be used if there is no TNS name matching to the host string, for
example:

(DESCRIPTION=(ADDRESS_LIST=(ADDRESS=(PROTOCOL=TCP)(HOST=172.16.110.200)(PO
RT=1521)))(CONNECT_DATA=(SIC=orcl)))

4. Prepare the server for the connection. Enter the username and password of the server
administrator.

e

Vector Database Server Preparation

The databaze server preparation creates all needed objects
[tablezpace, login, etc] on the given database server.

Thiz operation needs a login with zpstem administrator privileges.
All existing data will be lost.

Settings

Oracle Database on server ‘orcl with uzer 'Hamilkon'

Syztem Adminiztrator

| zermarme: system

Pazzword: =

Ok ] | Cancel

5. Confirm to build up the database server.

Vector Database Server Preparation 29

'.6" Are you sure you want to prepare the database server?

All existing Hamilton Vector Databases on the server 'orcl' will be
removed.

6. The dialog message should be prompted right after.

Vector Database Connection Settings @

':0} The server has been successfully prepared.

7. The database connection can be checked using the [Test Connection] Button found in the
“Vector Database Connection Settings”.
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2.4 Authentication Systems

Hamilton provides two independent authentication systems for the Hamilton software:
e Operating System Authentication System

e Hamilton Authentication System

ATTENTION

Access rights must first be defined for the “Lab Service” before any changes
can be made in the System Configuration Editor. Refer to the Section 2.4.2
Operating System Authentication System.

24.1 Choosing the Authentication System

1. Open the system configuration editor.

1! Hamilton Method Editor
File View [Tocks | Help
bR y Labware Editor... L @ I_I[—
Toobox B Fun.. B b Ak
System Configuration Editor

Hamilton Suppart Software...

2. Proceed to “Security Settings” and specify the settings shown below.
3. Click the “Function Protection” entry to enable it.
4. Select the desired authentication system.

5. Click the “File &> Save Changes” Menu, to save the changes made.

] HAMILTON System Cenfiguration Editer el a =

File Help

ilol@

Bl Access restricions
I8 System Settings Checksum Verification Enabled
File Validation Discbled
€ Erorsetings Disable

a

i
| [*} Security Settin
£

% Step Selection

HEl Microlsb® STARIet (ML_STAR)

Function Protection
Enable/disable function protection
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2.4.2 Operating System Authentication System

VENUS Software has five different levels of access authorization.

Group User Authorization
“Lab Operator” Routine User Operators may run any method
“Lab Operator 2” Routine User Operators 2 may run any method and
move elements on the deck
Method Programmer Method programmers may modify

Lab method programmer Laboratory Manager method and labware definitions

) LAN Manager )
“Lab Remote Service” o Remote Service
PC Administrator

Service Engineer Hamilton Trained Field Service

“Lab Service” _
Laboratory Manager Engineer

1. Start by navigating through the explorer. Right click on “Computer” and select “Manage” from
the list.

@Qvt'ﬁ » Computer » v|&,|
Organize » System properties Uninstall or change a program Map netwerk drive Open Control Panel
450 Favorites 4 Hard Disk Drives (2)
Bl Desktop 05 (C)

D load Dy — = _ Microsoft Office Click-to-Run 2010
4. Downloads - SR =e a0 u_:h'/ (Protected) (Q:)

4 Devices with Removable Storage (1)

= Recent Places

4| = Libraries -
> 5| Documents DVD RW Drive (D:)
> @' Music
> = Pictures

’E Videos
>ea& Homegroup

4 M| Cor
> i O
sy M Manage

Open in new window

Collapse

-
i Net Map network drive...
Disconnect network drive...
Add a network location
. L Memeory: 3.00 GB
- Delete M) 5 CP..

Rename
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2. The “Computer Management” Window will be displayed.

A Computer Management

File Action View Help

Actions
Computer Management (L.

;&- Computer Management (Local|| pame

a {[} System Tools {7} System Tools
> @ Task Scheduler g
=5 storage More Acti »
> @] Event Viewer ore Actions

> @ Shared Folders
- %’ Local Users and Groups
> (%) Performance
=4 Device Manager
\:g Storage
=f Disk Management
s Services and Applications

i}Ser\.rices and Applications

1Y

3. Open “Local Users and Groups”.

;&-' Computer Management
File Action View Help

Lol ANCA
;E- Computer Management (Local|| pame Actions
4 i} System Tools ] Users Local Users and Groups -
> () Task Scheduler <6
1 Groups Mare Actions 4

» [2] Event Viewer
> | Shared Folders
a | Local Users and Groups
[ Users
] Groups
» (1) Performance
=y Device Manager
5 Storage
= Disk Management
i} Services and Applications

[

4 T | »
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Click on “Groups*, to display the list of defined groups. Groups such as “Lab Operator*, “Lab
Operator2“, “Lab Method programmer” and “Lab Service" can be found on the list.

A Computer Management
File View Help

alle ] o =NER 7|

Action

[E=N B =

A Computer Management (Local
4 [[’é System Tools
> @ Task Scheduler
» [2] Event Viewer
> [z Shared Folders
4 & Local Users and Groups
| Users
| Groups
> 'é" Performance
= Device Manager
4 = Storage
=% Disk Management
:::,_-,- Services and Applications

MName

& Administrators

#% Backup Operators

¥ Cryptographic Operat...
& Distributed COM Users
# Event Log Readers

& Guests

$ei1s USRS

$ Network Configuratio...

# Performance Log Users

# Performance Monitor ...

& Power Users

% Remote Desktop Users
& Replicator

P Users

M HomeUsers

¥ Lab Method program...
#Lab Operator

& Lab Operator 2

¥ Lab Remote Service
P Lab Service

% SQLServer20055CLBrao...

% SQLServerfMSSQLServ. ..
P SQLServerMSSQLUser...
% SQLServerSQLAgentl...

Description
Administrators have complete and unrestricted access to the computer/domain
Backup Operators can override security restrictions for the sole purpose of backing u...

Members are authorized to perform cryptographic operations,

Members are allowed to launch, activate and use Distributed COM objects on this ma...

Members of this group can read event logs frem local machine

Guests have the same access as members of the Users group by default, except for th..,

Built-in group used by Internet Information Services.

Members in this group can have some administrative privileges to manage configura...

Members of this group may schedule logging of performance counters, enable trace ...

Members of this group can access performance counter data locally and remotely

Power Users are included for backwards compatibility and possess limited administra...

Members in this group are granted the right te logon remotely
Supports file replication in a domain

Users are prevented frem making accidental or intentional system-wide changes and ...

Homelsers Security Group

Method programmers may modify method and labware definitions
Operators may run any method. They must not modify any method definition
Operators 2 may run any method and move elements on deck

Service which may check content of Hamilton's laboratory software directories

Service technician for Hamilton' s laboratory software

Members in the group have the required access and privileges to be assigned as the ...
Members in the group have the required access and privileges to be assigned as the l...
Members in the group have the required access and privileges to be assigned as thel...
Members in the group have the required access and privileges to be assigned as the l...

Actions
Groups -
More Actions .4
Lab Operator -
Mere Actions 3

Here, all users engaged in routine laboratory work (members of the “Lab Operator” group)
must be keyed in to obtain the appropriate access rights.

Double-click on “Lab Operator”. The “Lab Operator Properties” window will appear. Click the

[Add] Button.

General

Lab Operator Properties

[ el

Members:

% Lab Operator
iy

Description:

Operators may run any method. They must not modify
any method definition

Changes to a user's group membership
are not effective until the next time the
userlogs on.

627044_00
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ATTENTION

Decide if the user is to be defined only locally or also for the domain (when the
PC is in a network environment).

6. On the “Select Users” Screen, click the [Locations...] Button.

Select Users @
Select this object type:
Users or Built-in security principals Object Types...
From this location:

Enterthe object names to select (2amples):
| & &

Select the correct “Location” source for the laboratory and click [OK].

7. The entry “From this location” in the “Select Users” Window is then filled in.

Locations @
Select the location you want to search.
Location
0] TRAINEE-PC

NOTE

The content on the “Locations” Screen will be different for each customer
location.
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8. Click the [Advanced] Button.

Select Users
Select thiz object type:
Users or Built-in security principals

From this location:
TRAINEE-PC

Enter the object names to select (2amples):

[

=5

Check Names

[

oK || Cancel

l

9. Either click [Find Now], or type the complete name or the beginning of a name in the

“Common Queries” Text Field, this will search for a matching name. Click [OK].

Select Users

Select this object type:

Users or Builtin security principals

From this location:
TRAINEE-PC

Common Queries

(2 sl

Locations...

M arne: Starts with
Dezcription: | Starts with

Disabled accounts

Mon expiring password

Drays zsince last logon:

Search results:

Columns...

w
e i I
h =

Mame (ROMN) In Folder

5 Administrator  TRAINEE-PC

H2 ANONYMOU...
EEALrlherrticated...

2 paTCH

M2 CONSOLEL...

M2 CREATORG...

H2 CREATORO...

H2 pDlaLup

%E\temne

PGuest TRAINEE-PC
2, HomeGroupl... TRAINEE-PC
B INTERACTIVE

42 usR

82 |OCAL SERV..

&2 NETWORK

S NETWORKS...

B2 OWNER RIG...

%,REMOTE INT...

m
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10. Once the name is found, select [OK], and the person will be added to the “Select Users”

screen.
Select Users @
Select this object type:
Users or Builtin security principals
From this location:
Enter the object names to select (=xamples):
TRAINEE-PC\raines Check Mames
%) ()

11. Repeat the previous steps to add additional nhames. Once all required names are included,
click [OK].

12. The selected user will then be added to the members list. Click [OK] to finish.

Lab Operator Properties @
General
Description: Operators may run any method. They must not modify
any method definition
Members:
Atraines

Changes to a user's group membership

Remove effecti il th ime th
E;zplootgs Dencltwe urtil the next time the
[ ok || camcel || Mpy |[ Hebp
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13. After defining the access rights, log off and then log on again. Check that the installation was

successful by logging on

ATTENTION

with every specified user.

Unregistered users cannot operate the VENUS Software — not even LAN
administrators. The following error message is displayed in the case of
unauthorized access attempts:

Access denied

{8} Access is denied. Check your user group and privileges,

[l

2.4.3 Hamilton Authentication System

The Hamilton authentication system is a log-on system implemented by the Hamilton Software to

apply user rights independently from the operating system.

ATTENTION

The Hamilton authentication system does not comply with 21 CFR Part 11.

Hamilton Software has four different levels of access authorization.

Group

User

Authorization

“Lab Operator”

Routine User

Operators may run any method

“Lab Operator 2”

Routine User

Operators 2 may run any method and
move elements on the deck

“Lab Method Programmer”

Method Programmer

Laboratory Manager

Method programmers may modify
method and labware definitions

“Lab Remote Service”

LAN Manager
PC Administrator

Remote Service

“Lab Service”

Service Engineer

Laboratory Manager

Hamilton Trained Field Service
Engineer
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1. Open the system configuration editor.

2. Proceed to the security settings. Click the text field beside the “Authentication System” label
and select “Hamilton Authentication System” from the list.

File Help

Hizlrle
- ) B Access restrictions
3 System Settings Checksum Verification Enabled
File Validation Disabled
9 Error Settings Function Protection Enabled
E Miscellaneous
Fi § . Audit Trail Disabled
@ Security Settin Authentication System Hamitton Authentication System [=]
List Used Files Disabled
‘ﬂ Step Selection
EJ Microlab® STARIt (ML_STAR)
Authentication System

Select the user authentication system to use. This value can only be edited, if Function Protection is enabled.

3. Click the “File > Save Changes” Menu, to save changes. A confirmation dialog will be
displayed.

Security Settings @

Some of the configurations have changed. Do you want to save the
changes?

v || Mo |[ cancel
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4. If the system was installed without “Function Protection” (disabled by default) the “Security
Settings” message dialog shown below will appear.

Security Settings 3

If the systern has been installed with Function Protection disabled,
! . changing
this flag may result in an unusable system.

Save settings anyway?

5. To save the settings, click [Yes].

Security Settings £3

Please make sure that no other Hamilton application is running.
! % Continue?

Coe J( %

6. Confirm that no other Hamilton applications are running by clicking [Yes].

7. Tolog in as administrator, type the user name and password of the default login:

Log On (=5
I User name: administrator -
Password: sessnens
Log On ] IChange Password... I I Cancel

User: administrator

Password: Hamilton

NOTE

Remember that user names and passwords are case-sensitive.
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8. Proceed to the “Manage Users” Tab in the system configuration editor to define the user rights.

“E] HAMILTON Systemn Configuration Editor ==EcH
File Action Help
@ r > P e

“;l System Settngs User name Full name Description

h administrator - System Administrator

6 Eror Settings

Security Settings
i, Step Selection

Bl Microlab® STARlet (ML_STAR)
Pemissions of user ‘administrator’:

Groups Description

¢ Lab Operstor Operators may run any method. They must not modify any metho
¢ Lab Operator 2 Operators 2 may run any method and move elements on deck.
& Lab Method Programmer  Method programmers may modfy method and labware definitions
& Lab Service Service technician for Hamitton' s laboratory software

9. Go to “Action = Create new User”

] HAMILTON System Configuration Editor
File [Action | Help

B Create new User... Ctri+N
! Edit User Data... User name Full name Descrption
Set new Password... administrator - System Administrator
e Delete User Del

5 Secury Seftings

"% Step Selection

*% Manage Users

HEl Mcrolab® STARet (ML_STAR)
Pemmissions of user ‘administrator’

Groups Description

Q) Lab Operator Operators may run any methed. They must not modify any metho .
QO Lzb Operator 2 Opsrators 2 may run any method and move slements on deck

O Lab Method Programmer  Method programmers may modify method and labware definitions
@ Lab Service Service technician for Hamitton' s laboratory software.

10. Fill the text fields with the required information and click [OK].

Create new User

ﬁ User name:

Full name:

Description:
Password:

Confirm Password:

[ ok ] [ cacd | [ Hep
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11. The “Permissions” for the user can be changed at the bottom of the window after creating the
user as highlighted on the image shown below.

£ HAMILTON System Configuration Editor oo ]
File | Action | Help
= Create new User... Ctrl+N
'; Edit User Data... User name Full name Description
Set new Password... administrator - System Administrator
e Delete User Del

": Security Settings
"% Step Selection
. Manage Users

HEl Microlab® STARlet (ML_STAR)

Pemmissions of user ‘administrator"

Groups Description

O Lab Operator (Operators may run any method. They must not modify any metho
Q@ Lab Operator 2 Operators 2 may run any method and move elements on deck.
O Lab Method Programmer Method programmers may modify method and labware definitions:
@ Lab Service Service technician for Hamiton® s laboratory software.

2.5 Adding Labware and Libraries

If not all labware and libraries needed for the daily work are installed, or if there is a requirement for
additional labware or libraries, add elements using either the Method Editor, the Deck Layout
Editor or the HSL Method Editor. To add labware or libraries, follow the steps below:

1. Select "Tools = Hamilton Support Software..." from the menu bar.
2. Select "Modify" on the welcome screen, then [Next >].

Installation of Hamnilton Support Software 4.3

Select Features

t the featy

Select the featun u want to install, and ¢ the featurez you do not want to install

ethods Labware
HSL Libraries
Service Enhancements
(-] Old Labware

InstallShield I < Back “ Heut > J I Cancel J

A dialog box which lists all installable components in a tree view appears.

3. Click on a “™*" sign to open a branch and mark / unmark the required components by ticking
the boxes.

4. Click [Next >] to install the selected items.
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Group Content
Labware Labware (e.g. plate carrier, tip carrier, sample carrier)
Methods Methods
HSL Libraries HSL Libraries

Service Enhancements | System Debugger for HSL

Old Labware Labware delivered by older versions of Hamilton Vector /
VENUS Software — possibly needed for upgrades

NOTE

A checkbox next to a plus sign does not mean that all possible selections in the
tree structure below are also checked.

2.6 File Structure

The installation creates the following default directory structure.

o

pstem (C:) » Program fles (6] + HAMRTON ¢+
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The file consists of the following directories listed in the table shown below.

Directory Contents
Bin Executables, DLLs
Config Configuration files
Graphic Icons and bitmaps for the software
Labware Labware definitions
Library HSL libraries of commonly used additional functions
Logfiles Communication traces
Method traces (*.trc)
Sample tracking result and report files
Methods Methods (*.med, *.hsl)
Deck layouts (*.l1ay)
System HxElementCounter.mdb

C:\Barcodes

In addition, this directory is used by the sample tracking to store Microlab AT-like
barcode and register files
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PART II: The Microlab STAR VENUS Software

627044_00 37



VENUS Software Programmer’s Manual

38

627044_00
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3 Hamilton System Configuration Editor

The ML STAR is available in several configurations. Use the Hamilton System Configuration Editor
to configure the VENUS Software to a specific instrument configuration. The primary configuration
will be done by the Hamilton Trained Field Service Engineer during the instrument installation.

The simulator runs with the same configuration as the instrument. If the VENUS Software is
installed on a PC without a connected instrument, it is possible to configure the simulator manually
to the instrument configuration, for which the method is intended to be written. Some configuration
options are not instrument-dependent and have to be edited in any case.

To open the “Hamilton System Configuration Editor”, start the “Method Editor” and click from
the “Tools & System Configuration Editor” Menu.

Or double-click the “Hamilton.HxConfigEditor.exe” in the directory “HAMILTON\bin”.
The “Hamilton System Configuration Editor” opens as shown in the image below.

When the “Hamilton System Configuration Editor” has been activated, the first decision to be
made — prior to the run — is whether to run the method with a real instrument or to simulate the run
without using the instrument. Run simulation is a tool for testing whether a method has been
programmed correctly. The run simulator creates a method trace file with pipetting pattern and
other useful information.

s | HAMILTON Systern Configuration Editor =1 [
¥ 9
File Help

2| 2| @

B E-Mail setfings

v 1 system Settin

s

6 Ermor Settings
) Security Settings
"% Step Selection

Hl Microlab® STARIt (ML_STAR)

Sender address
SMTP server
SMTP server authentification
B Miscellaneous
Access Engine Type
Ask for sequence names after drop
Check barcodes always
View mode
B Sample tracking seifings
ags sels

Unigue atio
Vector Database
Vector Database connection
B Simulation selfings
Simulation
&l Sound setings
Error sound
Loading sound
Question sound
‘Warning sound
B System
Laboratory name
System name

Access Engine Type

system@hamitton .ch
e-mail hamiton .ch
Inactive

Microsoft Jet 4x
No

Enabled

30

Off

24 hours
On
Database "HamitonVectorDB' on Microscft SGL Server LOCALHOSTVHAMILTON' with s

Cff

C:\WindowsmediatWindows Critical Stop.wav
C:A\Windowsmedia'Windows Ding.wav
C:A\Windowsmedia'Windows Ding.wav
C:\Windowsmedia ' Windows Exclamation wav

Hamitton Company
Hamitton's Laboratory System

Specifies which Jet database engine driver to use to sccess the Access file format.

To switch the run mode, select “System Settings” - “Simulation Settings”:

B Simulation sethngs
Simulation On
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3.1

System Settings

In the system settings, specify the following:

Sender address and server for the outgoing emails

Data access engine

Settings for the flagging of secondary vessels and for sample tracking

Settings for the unique barcode check
Database connection

Setting for instrument simulation
Some sound settings

Names of the laboratory system

E E-Mail settings
Sender address
SMTF server
SMTF server authentification
E Miscellaneous
Access Engine Type
Ask for seguence names after drop
Check barcodes always
View mode
E Sample tracking seitings
Flag secondary Vessels

Sample Tracking

|Unigue Barcode check

Unigue Barcode duration

ector Database
Wector Database connection
E Simulation seitings
Simulation
E Sound sethngs

system@hamilton .ch
e-mail hamilton ch
Inactive

Microsoft Jet 4x
Mo

Enabled

D

Disabled
CAf
CAf
24 hours
On

Database "HamiltonVectorDB' on Microsoft SQL Server 'L

Cn

Error sound
Loading sound
Question sound
‘warning sound
E System
Labaratary name
System name

3.1.1 Vector Database Connection

Windows'media\Windows Crtical Stop wav
Windows media " Windows Ding wav
Windows media \Windows Ding wav

Windows media \Windows Exclamation wav

C:
C:H
c
C:

Hamilton Compary
Hamilton's Laboratory System

Opening the “Vector Database Connection” allows the user to specify the connection to a
database or to test the existing settings. These settings are used to define how the system
connects to the “Hamilton Vector Database”.

View mode

B Sample tracking seltings

Flag SECONDary WESSEls

Sample Trackin

Unigue Barcode check

Unigue Barcode durafion

ector Database

ector Database connection

D

Lisaed

Off

OF

74 hours

On

Database "HamitonVectorDB' on Microsoft SGL Server "L

40
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3 Hamilton System Configuration Editor

The [Test Connection] Tab allows checking of the existing connection. The message dialog
shown above will appear when the connection is successful. End with [OK].

Vector Database Connection Settings @

|0I The connection has been successfully tested.

A non-working connection will prompt a message dialog shown in the image below.

Vector Database Connection Settings @

f P& The connection test failed, Please verify all settings and make sure, that

‘"' the given database server is available.

Retry ] I Cancel

When this occurs, check the settings. The default values are as follows:

Vector Database Connection Settings
Database Server Type Information
@ Microsoft SQL These settings are used to define
how the system connects to the
Database Server Hamilton Vector Database.
Server: LOCALHOSTNHAMILTON -
Database: HamiltonVectorDB
Login Settings
Trusted Connection: "I Yes @ No
Usemame: Hamitton
Password:
Tools
Test Connection I I Prepare Server I
Installed Version: Vector Database Standard [ QK ] I Cancel
Server: LOCALHOST\HAMILTON
Database: HamiltonVectorDB

Trusted Connection: No
Username: Hamilton
Password: mkdpw:V43
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The “Vector Database Server Preparation” Screen allows the user to connect to a different
server or database. Please make sure that the server to be used is local; otherwise use the
“Hamilton Vector Database Plus” which allows the connection to a remote server.

Vector Database Server Preparation

The database server preparation creates all needed objects (database,
login, etc) on the given database server.

This operation needs a login with system administrator privileges.

All existing data will be lost.
Settings

Database "HamitonVectorDB' on Microsoft SQL Server
"LOCALHOSTVHAMILTON® with user "Hamitton®

Switches
| Create Database | Create Login

System Administrator

Trusted Connection: Yes @ No

Usemame:

Paszsword:

OK Cancel

Default Settings: Username: sa
Password: HAMILTON:db43

3.2 Error Settings

El E-Mail
Receiver Address anybody@hamitton.ch
Send E-Mail Disabled
= Program Execuion
Execute Program Uizabled
Program Arguments
Program File test exe

The “Error Settings” allows a specification of:
¢ An e-mail address to where a message will be sent in case of an error

e A program which will be executed in case of an error
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3.3 Security Settings

In the “Security settings”:

o Enable/disable verification of file integrity by checksum.

o Enable/disable file validation (if function protection is enabled)

e Enable/disable function protection

¢ Enable/disable the audit trail, i.e. a protocol of methods that are run
¢ Enable/disable the protocol of the files used by methods

E Access restnchons

Checksum Verification Enabled

File Validation Dizabled
Function Protection Enabled

E Miscellaneous
Audit Trail Always
Authentication System Operating System
List Used Files Enabled
3.4 Step Selection

The “Step Selection” Menu has several sub-sections in accordance with the enabled functions.
They allow the including or excluding of method steps such as the “Move” Commands selectable in
the method editor.

Please switch to the “Instrument” Tab (e.g. Microlab STARIet) to set the visibility of the instrument
related steps (e.g. Single Steps).

34.1 General Steps Settings

Here, it is specified which steps will be available in the toolbox for the programmer. These steps
are always displayed as soon as a method has been loaded or newly created.

El General steps

H e ——
Abort

Step visible
Adjust Sequences Step visible
Array: Copy Step visible
Array: Declare [ Set Size Step visible
Array: Get At Step visible
Array: Get Size Step visible
Array: Set At Step visible
Assignment Step visible
Assignment with Calculation Step visible
Begin Parzllel Hidden
Comment Step visible
Communication Pert: Close Hidden
Communication Port: Open Hidden
Communication Port: Read Hidden
Communication Port: \wirite Hidden
End Parallel Hidden
Error Handling by the User Hidden
File: Close Step visible
File: Open Step visible
File: Read Step visible
File: Set Position Step visible
File: wirite Step visible
If. Else Step visible
Loop Step visible
Loop: Break Step visible
Return Step visible
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3.4.2 ML STAR Smart Steps Settings

The “Smart Step Selection” Section allows the including or excluding of Smart Steps in the
toolbox of the method editor.

4 Microlab® STAR Smart Steps

1000y Channel Needle Eject Step visible
1000y Channel Needle Pick Up Step visible
1000 Channel Needle Wash Settings Step visible
1000p! Channel Pipette - Aliquot Step visible
1000u Channel Pipette - Pooling (n-1) Step visible
1000y Channel Pipette - Replica (1-n) Step visible
1000y Channel Pipette - Simple (1-1) Step visible
1000 Channel Tip Eject Step visible
1000p! Channel Tip Pick Up Step visible
Advanced Load Settings Hidden

Load Step visible
Load and Match Step visible
Unload Step visible

3.4.3 Data Handling Steps Settings

El Data Handling Steps

Generate Mapping File Step visible
Import ‘worklist Step visible
Remove Labware Step visible
Set Labware Barcode Step visible
|pdate Job Status Step visible

The “Data Handling” Section allows the enabling or disabling of the following functions:
e Generate a Mapping File
o Import Worklist
e Remove labware
e Set Labware Barcode
e Update Job Status

3.4.4 Custom Dialog Steps Settings

The “Custom Dialog Steps” allows the enabling or disabling of the function:

e Custom Dialog

& Custom Dialog Steps
Custom Dialog Step visible
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3.5 ML STAR Settings

3.5.1 Barcode Settings

The “Barcode settings” allows:

e Selection of a plate to assign the barcode to if multiple plates are on the same carrier
position

e Enabling or disabling of the generation of a barcode trace file (C:\Program
Files\HAMILTON\LogFiles\barcodes_N.txt)

e Selection of the barcode types which are allowed on the instrument

The storage location of the barcode is dependent on the operating system and the language
settings.

EH Barcode seltings

Ask for labware dialog On

Barcode trace Enabled
B Used barcode types
Codabar Enabled
ode 128 (Subset B and C) Enabled
Code 2 of & Interleaved Enabled
Code 39 Enabled
|ISBT Standard Enabled
JAN/EAN 8 Enabled
UPC &E Enabled
3.5.2 Communication Settings

The “Communication settings” Header is only active if “instrument” Mode has been selected. In
“Simulator” Mode, there is no communication port to select.

E Communication selings

Communication interface LUSE
RS5232 Com port COM1
U=zed Instrument

3.5.3 Instrument Configuration

= Instrument conhiguration

Automatic locking of front cover Dizabled
Check for free deck On
Default waste (for old methods) Waste
Speed up cLLD detection Off
Teaching with 1000w Channel no. ]
Teaching with 5ml Channel no. 4

The following can be selected in the “Instrument configuration” Menu:

“Automatic locking of front cover” Option

o Check for free deck position before a carrier is loaded

o “Default waste” location (accept the default for new methods)

o Speed up cLLD detection (remember liquid height) if sample tracking is enabled
o 1000ul-pipetting channel to teach labware positions

o 5ml-pipetting channel to teach labware positions
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3.54 Maintenance Settings

The maintenance procedures can be enabled here. The user of the system is periodically
requested to execute the preventative maintenance. Hamilton recommends switching on the
maintenance control in order to ensure that the system works reliably. The maintenance
procedures are described in the ML STAR Line Operator's Manual.

E Maintenance setiings

Maintenance control Ciptional
= Maintenance processes

Warming
01 Weekly maintenance Mandatory
05 Verification [not yet installed) Disabled
07 Daily Morning Maintenance Nanopipettor Disabled
08 Start Up Maintenance Manopipettor Disabled
09 Decontamination Maintenance Nanopipettor Disabled

3.55 Simulator Settings

B Simulator configuration

1000l Channel: number of channels 8

1000p Channel: raster Smm

5ml Channel: number of channels 0

5ml Channel: raster 18mm
Autoload Available
Camera Channel Not available
CO-RE 384 Head Mot available
COD-RE 96 Head Not available
iISWAP Mot available
Nano pipettor Mot available
Pump Station 1 (node HW) Mot available
Pump Station 2 (nede HU) Mot available
Pump Station 3 (node HVY) Mot available
Simulation Off
Simulator Delay D%

5-Tube Capper: number of channels 0

S-Tube Capper: raster 18mm
Temperature-controlled Carrier 1 Mot available
Temperature-controlled Carrier 2 Mot available
Tube Gripper Mot available
‘wash station 1 Not available
‘wiash station 2 Not available

“Simulator configuration” allows the selection of the built-in option with which the simulated
instrument should run. Make sure that the devices to be used by the system are activated
(“Available”) in the simulation configuration to simulate a method without any error messages.
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3.5.6 Step Selection Settings

The “Step selection” Section allows the including or excluding of Single Steps in the method editor
toolbar.

[ Stepselection
2| Commands
1000p! Channel Aspirate Step visible
1000p! Channel Aspirate (Single Step) Hidden
1000p! Channel CO-RE Grip Get Plate (Single Step) Hidden
1000y Channel CO-RE Grip Move Flate (Single Step) Hidden
1000p Channel CO-RE Grip Place Plate (Single Step) Hidden
1000p Channel CO-RE Grip Read Barcode (Single Step) Hidden
1000p! Channel CO-RE Grip Transport Step visible
1000p! Channel Dispense Step visible
1000ul Channel Dispense (Single Step) Hidden
1000y Channel Dispense on the Fly (Single Step) Step visible
1000yl Channel Get Last Liquid Level (Single Step) Hidden
1000p! Channel Move To Position (Single Step) Hidden
1000p! Channel Start Needle \Wash (Single Step) Hidden
1000p! Channel Tip Eject (Single Step) Hidden
1000y Channel Tip Pick Up (Single Step) Hidden
1000p Channel \Wait For Needle \wash (Single Step) Hidden
5ml Channel Aspirate Step visible
5ml Channel Aspirate (Single Step) Hidden
5ml Channel CO-RE Grip Get Plate (Single Step) Hidden
5ml Channel CO-RE Grip Move Plate (Single Step) Hidden
5ml Channel CO-RE Grip Place Plate (Single Step) Hidden
5ml Channel CO-RE Grip Read Barcode (Single Step) Hidden
NOTE

TADM settings are only available if the ML STAR VENUS TADM feature 5.1 is
installed. For more information, contact a local Hamilton Representative.

VENUS TADM Feature 5.1 records and monitors pressure curves for every
individual pipetting channel. It defines customized tolerance bands for
acceptable pipetting limits and detects a wide variety of pipetting errors and
sample conditions. TADM features help in customizing liquid classes and
monitor processes at the same time gives the opportunity to have a look inside
the pipetting channel. With VENUS M Software, the TADM test aspiration
pressure curves are analysed to indicate pipetting performance.
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4 ML VENUS Software Tour

VENUS Software allows programming the ML STAR instrument according to the needs of the
workflow and assay. Like any other software by Hamilton, Hamilton-specific terms are used. Some
terms are explained in short summaries to make the programming easier.

The second part of this section shows an example on how to create programs.

4.1 Overview

The master editor called the “Method Editor” combines several sub-editors, which helps optimize
the workflow and pipetting results. There are two ways of displaying a method.

First option is to use the step oriented method editor. Here, the method is created by adding steps
from the toolbox to the step oriented “Method Editor”.

1, Hemitton Method Editor - [Method1 ] [E=8 EeR
E) File Edit View Method Tools | Window | Help NED
PoHdd | S # | QL T @

Toolbox T x *|—|Malhnd Ordbort

&= Custom Dialog Steps
B2 il G @i T4

il
s sl o

Toolbox Method

gl ML_STAR

Y General Steps

) Local Sub-methods
¢ Favorites

Lz Templates

Ready NUM
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The second option is through the “Action Editor”. The Action Editor offers a more visual
representation of the method.

The selected actions in the toolbox can be dragged and dropped to the editor window. Arrows
show the chronological order of the process.

Both editors are using the same set of data. The editors, however, use different ways to display
data.

To switch between both views, use the following icons:

8 8| & 1l % [«—— 2. Action Editor

/

1. Method Editor

1,| Hamilton Method Editor - [Methodl (Medified):2] felfe ==
) File Edit View Method Workflow Tools Win Help _ =[x
Dedd |3 wAa[ViTE U)o | @a |

[Toolbox - x|

w E

1000

Pipette 1000ul Channels
[5 wuu
"Pipette
1000ul "Transport
Transport ISWAP Start Channels” ISWAP"
[mn«
Transport 1000ul Channels

Load

40 @
Unload "Pipette
1000ul
72 End Channels” “Incubate”

$Z
Shake

Incubate

i »

m

b et
’ 2

Ready

4.2 Methods

Programming ML STAR instruments always means creating new or adapting existing methods. A
method is a list of instructions for the instrument, appearing as actions, steps, transport steps,

loops, user dialogs, etc.

Method | OnAbort
1 Tu Begin Action

Method

2 ; 1000ul Channel Tip Eject from Microlab® STAR Smart Steps
3 i End Action
4 ‘ 1000pI Channel Tip Eject from Microlab® STAR Smart Steps.
3 lml Begin Action
Tin
& | End Action
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The user software offers various standard step libraries such as the general steps, the pipetting
steps, etc. while the ML STAR instrument software offers different levels of programming.

Toolbox

EZ Custom Dialog Steps

) Data Handling Steps

) Microlab® STAR Smart Steps

bV

L UES T
ot sl oy b

Toolbox

EZ Custom Dialog Steps

) Data Handling Steps

&) Microlab® STAR Smart Steps

bW | B

Wil

dil @

®& Advanced Load Settings
wil Load

¥ Load and Match

il 1000yl Channel Pipette -
ii 1000pI Channel Pipette -
il 1000pl Channel Pipette -
iii 1000ul Channel Pipette -
il Unload

ihi 1000pl Channel Tip Eject

mm
n

Simple (1-1)
Replica (1-n)
Pooling (n-1)
Aliguot

& 1000pl Channel Needle Wash Settings
% 1000ul Channel Needle Pick Up

## 1000ul Channel Needle Eject

4k, 1000ul Channel Tip Pick Up

. 1000l Channel Dispense on the Fly (Single &

Smart Steps combine tasks. For example, combining a
complete pipetting task with a plate copy, aliquoting,
pooling, etc. These commands are best for beginners to
get familiar with the system. They incorporate a guided
programming wizard, predefined error recoveries and
customized recovery strategies.

Easy Steps are for pipetting and plate handling. They
offer a wider range of settings and possibilities to handle
errors than the smart steps. “Easy Steps” Icons have
yellow backgrounds.

Single Steps are used when highest flexibility of the
system is required. These commands allow even the

most complex pipetting and plate handling tasks. Single
steps have the suffix “Single Step”.

Aside from the standard step libraries, additional libraries for advanced programming are also

available.

Each method is linked to a System Deck which is an empty environment upon opening. Now, the
programmer has to plot the real environment in the software by adding first a ML STAR instrument

to the system deck.

i MyFirstMethod (Modified; Mot validated)

Add device

Add existing layout

Brovwes

@ Add new instrument |ML_ST.AR

Location (relative to parent deck)

i |

Origin (e, v, 2): 0 0 0 mm

Add to Parent Deck |Syshem

Rotation: 0 deg. (counter-dodowise)

i |

[

Add

l
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After successfully adding a ML STAR instrument, choose between two different views in the deck
editor. The first view is the System Tab which shows an external perspective of the instrument,
including 3" party components.

BRRHE%[E

| 4} L R RN R R R R ER AR RN AR |

(spen 5T

The ML_STAR Tab shows an internal perspective of the instrument which is the deck layout. This
is a graphical illustration of the work surface of the ML STAR instrument. It contains all information
about the used labware and x/y/z coordinates of the positions.

NBREBRRBE

7N ¥

Svstem' ML_STAR ’

The ML STAR can be used with various kinds of labware such as: Tubes, Microplates, Reagent
Troughs, etc. The software comes with a set of standard labware definitions. Labware is available
by clicking the Labware Tab found in the Deck Layout Editor.

Search Labware: - i
[#-Plates & | |Mun_100ml_12C_Rat_P.rck ) Carrier for 12
[-ML STAR Carriers | [Mun_300ml_12C Rgt P.rck = Reagent Trol|

: woml |2

G-ML STAR Tips ‘E RGT_CAR_R_AD1

(- ML STAR. Wash Stations -

ML STAR Tools -

\-ML STAR 95 CO-RE head

\.-ML STAR 384 CO-RE head - @ 8
[y I | o

Device‘ Labware hequencesl Layers  Preview IStamp Tooll
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To allow easier access to any kind of labware, use the view selection found on the right side of the
labware view window. The deck layout is displayed in 3D and can be rotated to any angle.

N BRRRRRE

]
[
|easee
SoEas
=1 1
] [

Choose among the different views:
o 3D View

. Front View

o Back View

) Top View

o Bottom View
. Left View

o Right View

BRERE R

The clipping function will allow cutting off overlaying labware from the labware placed underneath.
This makes the creation of, for example, sequences very simple.

Ed

|

Please make sure that the deck view has an appropriate size at different z-heights (CVS / BVS),
otherwise the clipping slider will not be shown.

If a labware of a different or new kind must be defined, the “Labware Editor” helps in defining the
new labware.
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4.2.1 Introducing the Method Editor

This section is a fast and easy introduction to the “Method Editor”. This section discusses the
primary simple steps up to the programming proper. Setting up of the application can be started
without explaining the details of VENUS Software. More detailed and illustrated examples can be
found in other sections of this manual.

Access the “Method Editor” by double clicking the “STAR Method Editor” Icon
displayed on the desktop of the PC or select the “Start > Programs - HAMILTON >
MICROLAB STAR > MICROLAB STAR Method Editor” Menu.

1. When started, the application appears as the image shown below:

]
File View Tools Help

Lodd|sswaxas|lijsytie aa

Toolbox |

2. To create a method, click on the “.D* " lcon found on the tool bar or select
“File > New - Method” as shown in the image below.

i
View Tools Help

@pen... Ctrl+O ) Sub-method Libra
Import... 3
Template Library...
Print Setup...

1 CA\Temp\ActionEditor

2 C\Program Files\...\Method3
3 C\Program Files\...\Method2
4 C:\Program Files\...\Method2
5 C\Program Files\...\Methodl
6 C:\Program Files\...\Methodl
1 C\Program Files\...\Method3
8 Demo_DispenseOnTheFly

9 Deme_DispenseOnTheFly

10 C:\Program Files\..\Test

Exit
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3. A selection dialog appears as shown in the image below.

-
LJ Save As @
Defautt folders:
Savein: | Methods - @ ’ g '
.fal T MName : Type
fios e || DemaMethods 2707201014:36  File folder
Folder Recent Places ] v 260720101421 Filefolder
-1 ElMethodl 27.07.2010 15:58 Hamilton
Desktop
=
Libraries
LY
-
Computer
@ 4 T 3
Metwork
File name: Method2
Save as type: Method Files {*med) [ Cancel ]

4. Select “Methods" and type a file name for the first method, then click the [Save] Button. The

new method is saved and the step editor window will be displayed:

LJ Hamilton Method Editor - [Method2 |

Toolbox

E] File Edit View Method Tools Window Help

Dodd 3snax|as|lijsvi(e@aar |

=l =l
[-I=]x]

= Custom Dialog Steps

=/ ["ethod o

) Microlab® STAR Smart Steps

ol R 7 37 3 4l
& oy e oy b

g ML_STAR

() General Steps

#) Local Sub-methods

'z Favorites

i3 Templates
Ready

‘ Method
|5
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5. To switch to other views like the “Deck Layout” or the “Action Editor”, use the quick link icons
found on the toolbar.

_.J Hamilton Method Editor - [Method2 ]
'l File Edit View Method Tools Window Help

P H@ |3 & B4 k!

LN ®
Run - o | —— o Action

Control .
Editor*

Method
Labware Deck Layout Editor
Editor Editor

*This icon leads to the action editor if the Microlab STAR scheduling software is not installed.
When the scheduling software is installed, this icon will lead to the activity editor.

NOTE

There are three predefined arrangements of views available.

Select “view =2 views 2...” or use
[“Alt” + 8] for Easy view
[*Alt” + 9] for Standard view

[“Alt” + 0] for Full screen

At this point, only an empty method and deck layout have been created. This is the base for the
first method. Now, the newly created environment has to be extended by the labware, sequences,
pipetting steps, etc.

The empty deck must be filled with labware and carriers according to the real instrument deck.
Adding labware and carriers onto the deck layout is easy (refer to Section 6.2 Adding Labware on
the Deck). The deck layout contains all geometrical information the instrument requires for the
pipetting and plate handling steps.

Once the real instrument deck has been mapped in the software deck layout, the method is then
prepared for programming (refer to Section 7 How to Create a Method) for further details.

In the programming phase, the programmer will add steps to the step editor or add actions to the
action editor view. Adding a step or adding an action will both prompt a user dialog to request the
necessary values for the instrument.

56 627044_00



5 Editor Details

5 Editor Details

5.1 Method Editor

Methods are programs that string together a number of specified commands (such as aspirate or
dispense) to instruct the instrument to perform a function. They can be as complex as or as simple
as the programmer desires. Access to a method editor is necessary to define or edit methods.
Action Editor

The action editor view is a very simplified way to program methods. In the toolbox of the action
editor, all possible actions on an instrument can be found. “Drag and Drop” of an action will invoke
a wizard to get all necessary information from the user. At the end, a graphic view of a method is
shown.

Graphical Method Editor

The graphical method editor (called method editor) is a syntax-free editor that presents a group-like
graphical editing environment. Common constructions such as loops, conditionals and built-in
functions are supported by this editor. It also provides a variable management system. This system
simplifies variable usage by allowing implicit declarations and by supplying complete variable
context to edit dialogs.

The output of the method editor is a linked set of files that may be executed by the Run Control.

In most cases (but not necessarily), a method refers to one single deck layout.

5.1.1 Views and Windows

The method editor is divided into multiple attachable windows (these are empty during start-up):
Changing the View

Method Workflow _Jools i These windows can be activated by selecting the “View” Menu:
Toolbars »
‘f§ Toolbox Alt+1
= Output Alt+2
£ Properties Alt+5
&® Dependencies Alt+6
v Status Bar
Views »
i System Deck Ctrl+Shift+Y
1| Steps Editor Ctrl+Shift+E
Toolbox Views 4

Page Bounds
Grid
v Snap to Grid
&% Hand Tool

tL Zoom In Tool
:L Zoom Out Tool

# ZoomIn Crl++
(=) Zoom Out Ctrl+-
=] Fit in Window Ctrl+0

Customize...
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5.1.2

Toolbars

The toolbars contains some of the most frequently used commands to be executed directly by a
mouse click. The toolbar can be docked or detached by a drag and drop.

The “Tool Bar” Icons are shown on the left of the corresponding menu functions.

The toolbars shown in the images below can be activated by clicking the “View 2 Toolbars” Menu:

[ew | pdethod  woediow ook gndow  Help

BT © s

1l Toolbox

¥ Dropemies
3% Dependencies

v Duatus Bar
Views

& Spmtem Deck
L| Steps Editor

Toulbes Vi

Page Bounds
Grid
v Snap to Gid

1'% Hand Teal
%, Zoomln Tosl
=, Zoom Out Toel

3 Toomin
3 Zooem Out
4] Fit in Window

Cusomize...

5.1.3

5.1.3.1

Edit View Method Tools Windol

New

=) Print...
Print Preview
Print Setup...
Page Setup...

Alt+1 Werkflow
Al | o Yeows
AmeS | v Sgheduler
AheE | v Zoom

¥

CtrlShifte ¥
Curle Shifto £

Cerle
Cirde)

Menu Options

File Menu

3

Ctrl+P

Header and Footer...

e’

Do Hd@ | S & 2@ X | &4 B 5| 2@
M aQ|le e |y

B O @)=

The "File" Menu contains the sub-menu options for Windows™-
controlled applications.

The "File" Sub-menu options "Import" and "Export" allow
interchange of complete methods with all relevant files attached. For
more information, refer to Section 5.1.4 Method Export and Import.

The “File” Menu options differ slightly, depending on whether the
Method Window or the Deck Layout Window is activated.

Information about the “Bind Return values...” Sub-menu can be found in Section 11.1.1 Variables
and Section 11.1.2 Return Values.

The “Edit” Menu is only available if the Method-Editing Window is activated. For the System Deck
Layout Window, no “Edit” Menu exists.
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5.1.3.2 Edit Menu

[Edit] View Method Tools Window

g Cut
=3 Copy
x Delete

Disable Steps

Group Selection...
Insert H5L Code...

Select Step
Select Column

Clear Selection

&4 Find...

Bookmarks

o Edit Step...

Activity..
Executor only
Scheduler only

* Executor and Scheduler

Dutlining

Crl+X
Ctrl+C

Del

Ctrl+D

Fa
Ctrl+A

Ctrl+F

Ctrl+E

The “Edit" Menu also contains familiar features like "Copy" and
"Paste".

The "Select Step" and "Select Column" and the corresponding
shortcuts allow keyboard-driven selection of single steps or all steps.

To select more than one step, move to a step using the cursor up-
down and/or page up-down keys and then press [F2]. This may be
repeated as often as needed. After doing so, copy the selected steps
to the clipboard.

A familiar way to copy and paste is pressing [CtrI-C], moving to the
desired insert position and pressing [Ctrl-V]. The same mouse-driven
operations can be performed holding the [Ctrl] key pressed and left-
clicking on the desired steps to select them.

The “Edit” Menu differs depending on having Scheduler installed or
not: If not, the “Action...” Command can be selected. If yes, an
“Activity...” Command will be added, with “Executor only /
Scheduler only / Executor and Scheduler” Commands.

The “Edit Step...” Sub-Menu opens the parameter dialog box of the
selected step. The dialog will depend on which step is selected.

The “Edit” Menu is only available if the method-editing window is
activated, for the System Deck Layout Window, no “Edit” Menu
exists.

Information about the "Bind Return values..." Sub-menu can be found at the end of the Section
11.1 Variables and Return Values.

5.1.3.3 Context Menus

% Cut
=3 Copy
X Delete

Clear Selection

5 Edit Step...

Disable Steps

Group Selection...
Insert HSL Code...

Action...

Butlining

Activity...
Executor only
Scheduler only

* Executor and Scheduler

Del

Ctrl+E

Ctrl+D

Method Editor Context Menu

Right-clicking on any selected step opens a pop-up menu where
choices such as Cut, Copy or Delete can be made. Select the desired
command.

Note that with the Context Menu, steps can be deleted, edited,
disabled, enabled and combined into groups.

It is also possible to insert HSL Code (Refer to Section 27.1 Glossary)
into a method, for instance, to simplify a complex calculation. Be
aware that new variables in an HSL Block are local and cannot be
accessed from the method.

If the Scheduler is not installed, the “Action...” Command is visible.
Refer to Section 12.2 Method for Sample Preparation Using the
Action Editor to learn more.

If the Scheduler is installed, the “Activity...” Menu, with “Executor
only / Scheduler only / Executor and Scheduler” Commands is
presented. For more information about the “Activity...” Command,
please consult the Scheduler Manual.
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Page Bounds
Grid
v Snap to Grid

Zoom 4

L Select
4" Hand Toal
1‘{ foom In Tool

Auto Arrange

i Snapshot Tool

[ ML_STAR]
® Add Deck Position...
[d  Save As Template File...

gy Select Labware

v No Grouping
Group Labware by Placement
Group Labware by Category
Group Labware by Type

[ st [ 0005]

Properties...
Adjust Location...

Copy
Delete

X i =

Add default Sequence
List Sequences
Add to Stack

Layer Linking

e 0 =+ = il

Add Deck Position...

Action Editor Context Menu

Right-clicking in the Action Editor opens the popup menu. The menu
options “Page Bounds”, “Grid” and “Snap to Grid” will simplify the
positioning of the Action graphics within the window.

e The “Zoom” offers 5 different zoom stages (25% - 200%) and a
“Fit in Window” option to zoom out for a full Action Editor view.

e The “Select”, “Hand Tool” and “Zoom In Tool” controls the
usage of the mouse pointer.

e “Auto Arrange” helps to align the action boxes.

e The “Snapshot Tool” is used to copy parts of the display to the
clipboard.

System Deck Editor Context Menu

Right-clicking on the Deck Layout opens the popup menu. It makes
the most frequently used Deck Layout Commands available.

Select Labware

Labware display can be grouped by placement, category or type in
order to make the selection simpler.

System Deck Editor Context Menu with Selected Labware

Right-clicking on the selected labware triggers the System Deck
Editor Context Menu.

e “Properties” allows change in the labware ID.

e “Adjust Location” is used to make free form placements of
labware.

o “Copy” will create another instance of the labware.
e Use “Delete” to get rid of the selected labware.

e Select “Add default Sequence” if the labware does not have a
default sequence yet.

e ‘“List Sequences” will display a list of all sequences related to the
selected labware.

e Use “Add to Stack” to add multiple plates of the same type on top
of the selected base plate.

e ‘“Layer Linking” allows tagging a label on the labware. This label
then controls the visibility by layer.

e “Add Deck Position” is used to create a position on the deck.
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5.1.3.4 View Menus

The “View” Menu options look different in the Graphic Method, Deck Layout and Action Editors.

Method Workflow Tools Wi

Toolbars 4
'f§ Toolbox Alt+1
—|output Alt+2
i Properties Alt+5
4% Dependencies Alt+&
240 Variables Alt+7
v Status Bar
Views 4
fl System Deck Ctrl+Shift+Y
1| Steps Editor Ctrl+Shift+E
Toolbox Views 4
Page Bounds
Grid
v Snap to Grid
" Hand Toal
'!_'{ Zoom In Tool
'f.l Zoom Out Tool
‘i Snapshot Tool
(® ZoomIn Ctrl++
(=) Zoom Cut Ctrl+-
] Fit in Window Ctrl+0
Customize...

System Deck

Toolbars

i Toolbox

Qutput

= Properties
{#* Dependencies
48 Variables
v 5

tatus Bar

1| Steps Editor
% Activity Editor

'E“:,J Hand Tool
'LQ Zoom In Tool

il Snapshot Tool

(# ZoomIn
(=) Zoom Out
] Fit in Window

Customize...

Tools  Window

Alt+1
Alt+2
Alt+5
Alt+6
Alt+7

Ctrl+Shift+E
Ctrl+Shift+A

Ctrl++
Ctrl+-
Ctrl+0

»

|.

View Menu of the Graphic Method Editor

The "View" Menu can change the look of the Graphic Method Editor.
The windows can be switched on or off. It can also determine the
view of the steps in the method window as well as their appearance.

It is also possible to switch to the System Deck or to the Action Editor.

“Customize...” offers several setting options regarding step visibility,
step colors, toolbox group orders, toolbars and the appearance of
commands.

View Menu of the Deck Layout Editor

The “View” Menu of the Deck Layout Editor differs slightly from the
one in the method editor. It contains zooming options for the deck
view.
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Method Workflow Tools Wi \/jew Menu of the Action Editor

Toolbars 4 i ) i i ) )
4 Toolbox Alte1 The “View” Menu of the Action Editor differs slightly from the View
ETITE | Menu in the Method Editor. It contains zooming options for the action
I8 Properties Alt+5 view and also allows setting grids, paging bounds, etc.
% Dependencies Alt+6
2o Variables Alt+7
v Status Bar
Views 4
fl System Deck Ctrl+Shift+Y
1| Steps Editor Ctrl+5hift+E
Toolbox Views 4
Page Bounds
Grid

v Snap to Grid

& Hand Tool
(#, Zoom In Toal
(=), Zoom Out Tool

i Snapshot Tool

(® ZoomIn Ctrl++

(=) Zoom Qut Ctrl+-

] Fit in Window Ctrl+0
Customize...

5.1.35 Method Menu

Method | Tools Window Help Method Menu
Instruments and Smart Steps...
The "Method” Menu contains functions relevant to method editing,
Local Sub-methods... SUCh as:
otalVanables e Linking Instruments and Deck Layouts to a Method
Dependencies...
Sl daees e Including Libraries

e Handling Local Sub-Methods

e Exporting Local Variables

¢ Adding Files to a Method’s Package for Exporting
e Setting Method Parameters

Several run options become available when the Scheduler is
installed.

To upgrade methods written in the Action Editor to the scheduling
environment, replace the actions with activities.
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5.1.3.6 Tools Menu

X Labware Editor... Tools Menu

B Run.. F5
System Configuration Editor... The "Tools” Menu contains functions to call the different editors from
Hamilton Support Software... within the Graphic Method Editor.

1 Microlab® STAR Series Liquid Editor... “« . ” s .
- : ) Labware Editor” is used to modify or create new labware
Analyze after each Modification

Analyze Quick e “Run” starts up the run control editor

Delete Unused Variables e “System Configuration Editor” is used to modify settings. For
example, specifying simulation settings

“Hamilton Support Software” installs additional labware and
libraries

“Liquid Editor” is used to create and modify liquid classes

The lowest division of the menu controls the behavior of the method

analyzer.
5.1.3.7 Window Menu
Help Window Menu

Cascade

The "Window" Menu allows the possibility to arrange the windows in
different ways.

Tile Horizontal
Tile Vertical

Arrange Icons

1 MyFirstMethod (Mot validated):1
2 MyFirstMethod (Mot validated):2
3 MyFirstMethod (Modified; Mot va

5.1.3.8  Help Menu

[Help | Help Menu
@) Help Topics

The "Help" Menu offers additional information about the Hamilton
Context Help 3

VENUS Software through the help topics and the context help.

About Hamilton Method Editor.. . . N ,
oo Temien enet M “About Hamilton Method Editor” will display the current installed

version of the software.
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514 Method Export and Import

Exporting and importing methods allow interchanging of methods between different PC’s. Once a
method has been created and tested, it can then be packed in a single file with all the relevant
information which includes the following:

e Method

e System Deck

e Required Labware

e Required Liquid Classes

¢ Included Libraries (standard and self-created)

It is also possible to add files to the package that are needed to execute the method but are not
part of the Hamilton Software.

Example: an Excel sheet that is read to define the sample volumes.

‘s Hamitton Method Editor - Method To do so, select Method = Dependencies and add all files
File Edit View [Method) Tools Window _Help that shall be part of the export package.
D g Instruments and Smart Steps...
Toolbox Libraries...
= Custom Dialo Local Sub-methods..
@ Microlab® ST#
JJ ML_STAR Global Variables...
03 General steps I A
%) Local Sub-me Method Parameters...
' Favorites
g Templates

The advantage of such an export-import transfer is that not all labware, libraries, etc. have to be
installed by default on another PC. Such transfer of files ensures that all information will be stored
on the target PC when the package is imported.

Exporting methods is also a useful procedure for backing up the methods.

NOTE

All data will be compressed, so a complete method can be transferred easily
even through e-mail.
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5.1.4.1 Exporting a Method

To collect all information used by a method, and to create one package file, follow the steps shown

below.

Edit View Method Tools Windo Choose “Flle 9

New

= Open.. Cko box will open, re
Close
Close All
|l Save Ctrl+§
@ Save All Ctrl+Shifl+5
Save As..,
Validate
Change user (administrator) ...
Import...
= Print... Ctrl+P

Export...” within the method to be transferred. A dialog
questing for a filename.

Export of "Method2.med" - Step1 of 1

Dutput File
Choose a package file (*.pka):
C:\Program Files\HAMILTOMMethods'\DemoMethodsDemo_DispenseOnTheFly.p B

Additional Options

Comment:

This demomethod shows the use of Dispense on the Fly|

[ Export original Hamilton files

E=l  Click the [...] Button to select the package name

including the path desired to export.
Click [Finish] to complete the operation.

Next » Frish | [ cencel | [ e

NOTE
If a method has never been

simulation before creating a

run on an instrument — neither on the simulator nor

on a real instrument — not all data may be collected. It is recommended to run a

package for exporting.

627044_00
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5.1.4.2 Importing a Method

The method in a package must be imported once received. To do this, perform the following steps:
1. Start the “Graphical Method Editor”.

Edit View Method Tools Windo
DNew 4
[ Open... Ctrl+0
Close
Closg All
|l Save Ctrl+S
i Save All Ctrl+Shifl+§
Save As...
Validate

Change user (administrator) ...

Export...

= Print... Ctrl+P
Print Preview

2. Select among the “File 2 Import...” Menu

Export / Import - Step1 of 3 =]

“)  Export Method / Library / Workflow

"'\I Choose a method, library or workfiow file:
%3,-‘" =

@ Import Method /Library { Warkflow

- Choose a package file (*.pka):

vy E
— E—] C:\Program Files\HAMILTON Methods\DemoMethods\Demo _Dis [ .. |
Created: 27.07.2010 16:36:17

Comment:

Mext > Finish Cancel Help

Choose the desired package by clicking on [...]

Once a package is selected, the comment written during the export process will be seen along
with the name or path of the package.

If the selected package is not the desired one, click [...] again to select another one.

Click [Next >] to determine the location in which the package shall be unpacked.
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There are four different possibilities:

Import of "myMethod.pkg” - Step 2 of 3 @

Import Modes
@ Recovery

All files will be imported to the same location as they were on the
ey El export system.
4j This mode is useful if the method, library or workflow was exported for
backup purpose.
Import into Default Directories

ﬁ ., Allfiles will be imported relative to the default directories.
| The default directories are the directories defined by the Hamilton
Software.

Import into Subdirectories of Default Directories
=7 Under each default directory a subdirectory will be created into which

‘1{] . the files are imported.

User Defined

‘fou can specify for each file type (e.g. Libraries, Labwares, etc.)
E a directory to import to.
2

Import original Hamilton files

< Back Finish Cancel | | Help

Recovery: A useful way to restore a destroyed method. If the method was exported for backup
purposes, re-importing it while selecting the recovery option should be used. The same directory
structure will be used to extract and store all the necessary files that were collected during the
export procedure.

Import into Default Directories: Useful when data should be stored in the default directories as
defined in VENUS Software. An example is by using the labware directory to save labware files.

Import into Sub-Directories of Default Directories: Similar to the second possibility, however
using this option will create sub-directories to the default directories with the names specified. This
option guarantees that the existing files having the same names with the new files will not be
overwritten.

User-defined: Gives the most flexibility in selecting the target directories. The next step will ask for
a definition of the target directory for all groups of files, method files, library files, labware files and
other files.

Import Original Hamilton Files: If this option is enabled, original Hamilton files are imported to a
target environment, otherwise these files are skipped. This could however lead to non-working
methods.

7.  Click [Next >] again, to get to a summary of the current directories and, if necessary, further
input fields and selection possibilities to change the desired directories. The summary will be
updated on an ongoing basis with any changes that have been made.

8. Once the selections correspond to the requirements click [Finish]. This will unpack and store
all of the files.
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9.  The system imports all necessary files and prompts the dialog below upon completion. Click

[Close] to exit.

Importing "Demo_DispenseOnTheFly.pkg”...

1. Analyze Package

« 2. Prepare Import
« 3. Update Files

== 4, Import Data

Importing instrument data { 10f 1)

5.15 Toolbox Window

5.1.5.1 Different Views of the Toolbox Groups

The Toolbox Window can be displayed in several views.

The different view styles are shown in this section, using the "General Steps" group which is
always available even in an empty method, as an example. In the further discussion of groups, the
large icons will be listed. The group view may be in any of the three possible styles below.

Toolbox - x
= Custom Dialog Steps

&) Microlab® STAR Smart Steps

gl ML_STAR

() General Steps

‘lﬁ X=0 | X=i+1 @ d

’Jg ';ud

489 l.‘ e
aae

@«

she
e

3L L1
ral

3 -

) g
Po e

il

Q’

A DO Wi
mgct_

Toolbox - x
EZ Custom Dialog Steps

) Microlab® STAR Smart Steps

gl ML_STAR

() General Steps

® Comment -
%= Assignment
e Assignment with Calculation
8 Loop

'@ Loop: Break

& If, Else

7 Array: Declare / Set Size

9 Array: Set At

& Array: Get At

4 Array: Get Size

%3, Array: Copy

Icon View

This is the default style. A group (library) added will first be displayed in
this style. If the mouse is hovered over an icon, a “Tool Tip” will appear
with the function’s name.

List View

This style displays all functions, each with short descriptions. The sub-
group names are also listed; however, this needs more space to display
the entire list.
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Toolbox - x

7-Ed Custom Dialog Steps

o) Microlab® STAR Smart Steps
H-Zg ML_STAR

-0

4% Comment

...x=0 Assignment

ae Bssignment with Calculatio
..3) Loop

=) Loop: Break

< 30 I, Else

-y Array Commands

-+ Sequence Handling

- File Handling

(£ )

-

Toolbox - x
E: Custom Dialog Steps

) Microlab® STAR Smart Steps

“g ML_STAR

Y General Steps

® Comment -

x=0 Assignment
s Assignment with Calculation

B Loop
<. Loop: Break

& If, Else

‘) Insert Step...

. Array , k

A What's This?

2 Array .
4 Amay Add to Faverites
B, Array
5 Seque

Add/Remove 4

= Sequi _AeSTVIER =
R Tree View
%% Sequence-SetEnd Position —]

i+ Adjust Sequences

5.15.2 Favorites

Tree View

This style may be more comfortable to work with. The sub-groups are
displayed, and can be opened, as shown, in the case of the "Array
Commands" sub-group, and closed, as shown, in the case of the "File
Handling" sub-group. Open or close sub-groups by clicking the “+” or the
“-* sign found on the left side of the sub-group name.

Select View

To change the style of the toolbox, right-click on the toolbox window and
a menu will appear. Select the preferred view style from the menu.

The Favorites Bar is available to have quick access to the most used commands.

Toolbox . x
EZ Custom Dialog Steps

&) Microlab® STAR Smart Steps

g ML_STAR

& 1000p1 Channel Aspirate

) 1000ul Channel Dispense

HJJ 1000ul Channel CO-RE Grip Transp
" 1000ul Channel Dispense on the Fh

F] 10 3
Y General Steps
b-methods

<z Favorites

Y General Steps |

X Assic Insert Step...

e Assig WhateThicl
3 Loog Add to Favorites
8! Loog Add/Remove L4

& I, Ele
J Array  con View

1 Array Tree View
<

Every desired step can be added to the Favorites group.

To do so, select the step to be added. Enter the Context Menu by right
click and select “Add to Favorites”.
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Yo This step is now part of the Favorites group.

?Fa""”‘es If a step is a member of the Favorites group, the related library will
P automatically be installed as soon as the step is used in the method.

The favorites group is stored locally on the computer.

() General Steps | In this menu, steps can be deleted, moved up, moved down and can be
, ' sorted alphabetically.

Insert Step...
What's This?
Add to Favorites

Add/Remove 3

Icon View

Tree View

5.2 Command Overview by Step Groups

The VENUS Software offers various standard Command Libraries. For the ML STAR instrument,
the software offers three levels of commands which are:

Smart Steps, which combine a complete pipetting task such as plate copy, serial dilution, pooling
etc. Smart Steps are incorporated with customizable error handling which includes a guided
programming wizard, predefined error recoveries and customized recovery strategies.

Easy Steps, which are combinations of e.g. tip pickup and aspiration. Easy steps allow very
flexible programming and also include full error handling. However, the sequence support is limited
(e.g. for pipetting into all wells of the entire plate, a loop must be added).

Single Step commands are used when highest flexibility of the system is required. These
commands allow even the most complex pipetting and plate handling tasks. However, tip handling
and sequence support are not included.

NOTE

After a new installation a reduced selection of steps are available. To make
hidden steps available, enable them via the Configuration Editor. Refer to
Section 3.4 Step Selection and / or Section 3.5 ML STAR Settings.
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5.2.1 General Steps

A detailed description of all commands belonging to the “General Steps” Group in the method
editor toolbox window is directly accessible in the software. For more information, refer to the Help
Menu.

General Steps

Command Icon Action Performed
Comment Ab For any programmer-defined comments in a method
*-J
Assignment Initialize a variable with a value
X=0
Assignment oot Perform basic arithmetical operation
=i+

with Calculation

Loop Loop commands for start and end of loop will be

inserted

Loop Break Unconditional loop termination

If, Else Conditional command

Array:
Declare / Set Size

Define the type and the size of the array (1-based)

Array: An element within an array is set at a given index (1-

Array:
Get at

Get the value of an array-element at a given index (1-
based)

Array:
Get Size

Get the number of elements (1-based)

Array:
Copy

Copy all elements of an array to another (1-based)

)

=

o>

g

Set at :r) based)

>,

-4
=

Sequence: Get current position (the next available position in a
Get current position @3 Isequence)
Sequence: Set current position
Set current position ves
Sequence: — Get end position
Get end position 288
Sequence: Set end position
d ition DN
Set end posi 84
Sequence: asla Adjust sequences (Adjust all given sequences to the
Adjust sequences ssla length of the shortest one)

L2 L
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General Steps

Command Icon Action Performed
File: = Open a file before file access
Open —=
File: = Read data out of a file
Read =
File: ) Write data into a file
Write Aj
File: = Set the file-pointer to a specific position
Set position —
File: i Close a file after file operation
Close =
Timer: Start a timer
Start timer
Timer: Wait for timer (timeout)
Wait for
Timer: Read elapsed time from a started timer

Read elapsed time

Timer: Restart a timer

Restart

Dialog: Display an input box with one or several lines
User input

Dialog: Display an output box

User output

Po ®) & |80 b0 e

Communication:
Open

Open a COM port

Communication:
Read

Read data from a com port

Communication:
Write

& | g< | S

Write data to a com port

Communication:

Close an open com port

Close a

Shell Call external program out of the Hamilton software
c:»

Set Event Create an event to take place in a parallel process

Wait for Event

Wait until an event in a parallel process has taken place

Return

Assign a return value to a sub-method and return

72
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General Steps

Command Icon Action Performed
Abort E Abort method
Error Handling by the User “ Identify a section with programmer-defined error
| handling
Begin parallel process i; Start a bifurcation for programming parallel processes
End parallel process i; End a bifurcation for programming parallel processes
v
-l

! In contrast with HSL arrays, which are 0-based. For the HSL Method Editor, see Chapter 19.

5.2.2 ML STAR Smart Steps

NOTE

Once a deck layout has been linked to a method, the instrument specific steps
will be visible in the toolbox.

Smart Steps are powerful commands for programming the ML STAR.

Smart Steps combine many single steps for specific tasks like filling a microplate starting with
tubes, aliquoting a reagent to a complete plate, loading the deck, etc. The available Smart Steps
are listed in the following table.

To use instrument-specific steps (load, pipette, etc.) the method has to be linked to an existing
deck layout first (see Section 7.1 New Method) while keeping the “Smart Steps” Checkbox
selected.

ML STAR Smart Steps

Icon Name / Function Section
: Advanced Load setting 14
'HE{ Define other settings than the default of the load steps
il |.onc 5
Load carrier on deck
Load and Match 14

Load samples and match loading information with worklist information, to
generate data for use in the following process steps. Data must be
present in Hamilton database, e.g. by using Import Worklist from data
handling steps

B W 1000pul Channel Pipette - Simple (1-1) 13
i i Simple pipetting for simple aspiration/dispense cycle
1000pl Channel Pipette - Replica (1-n) 13

— W
=
=

Pipetting for cycles of aspirations/dispenses where the liquid from one
source is dispensed into multiple target containers (no aliquoting)
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ML STAR Smart Steps

Icon Name / Function Section

1000l Channel Pipette - Pooling (n-1) 13

Pipetting for cycles of multiple aspirations/dispenses where liquid from
multiple source containers is dispensed into one target container

=
=
= 4

[ 1000ul Channel Pipette - Aliquot 13

1! Pipetting for cycles with one aspiration followed by multiple dispenses.

- Unload 13

b =
*]m] Remove carrier from deck

1000pl Channel Needle Wash Settings 19
Specify parameters for needle wash

£ 1000ul Channel Needle Pick up

Pick up needles from wash station (or Racks)

T Release needles in racks or wash station (and start wash)

13
19
=2 = 1000ul Channel Needle Eject 13
19
13

% 1000ul Channel Tip Pick up
tH | Pick up disposable tips from tip rack

i 1000ul Channel Tip Eject 13
Eject disposable tips into tip waste

The method editor allows free combination of Smart Steps, Easy Steps and Single Steps.

For all Smart Steps, the instrument name is to be selected. This is set by default to the ML STAR
short name and cannot be changed within the Smart Steps.

A selection is necessary only in the case of two or more instruments linked together.
5.2.3 ML STAR Easy Steps

The EASY Steps belong to the “ML STAR” Group found in the method editor toolbox window.
These commands are indicated by orange-colored backgrounds of the icons.

ML STAR Easy Steps

Icon Name / Function Section
‘ 1000ul Channel Aspirate 124
_1o00_| Aspirate liquid with the pipetting channels 135.1
L 1000l Channel Dispense 12.4
1000 Dispense with the pipetting channels 135.1
‘ 5ml Channel Aspirate 13.5.1

= Aspirate liquid with the pipetting channels
i 5ml Channel Dispense 13.5.1
-0l Dispense with the pipetting channels
E CO-RE 96 Head Aspirate 13.5.1
&

Aspirate liquid with the CO-RE 96 Probe Head
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ML STAR Easy Steps
Icon Name / Function Section
I | |CO-RE 96 Head Dispense 13.5.1
"r.t Dispense liquid with the CO-RE 96 Probe Head
I CO-RE 384 Head Aspirate 135.1
Aspirate liquid with the CO-RE 384 Probe Head
| CO-RE 384 Head Dispense 135.1
_@ Dispense liquid with the CO-RE 384 Probe Head
quul 1000ul Channel CO-RE Grip Transport 16.1.1
R} Transport a plate with CO-RE Grip
{J 5ml Channel CO-RE Grip Transport 16.1.1
: R Transport a plate with CO-RE Grip
fJ'} iISWAP Transport 15.1.10
Transport a plate with iISWAP

5.24

Single steps are restricted to single actions like picking up tips, aspirate, dispense, etc.

ML STAR Single Steps

To make them available, enable them through the System Configuration Editor. Refer to Section
3.1 System Settings.

The Single Steps belong to the “ML STAR” Group found in the method editor toolbox window with
the suffix “Single Step”.

The tables found on the next pages supply brief overviews of the available STAR-specific
commands. These commands are used in both the graphical and the HSL method editors. In the
tree view of the “ML STAR” Group, the commands are structured in sub-groups (Liquid handling,
Preparation, Transport, Miscellaneous), some in further sub-groups (Channels, CO-RE 96 Probe
Head, CO-RE 384 Probe Head, Nano Pipettor, iSWAP, CO-RE Grip).

Liquid Handling: 1000pul-Pipetting Channels

Icon Name / Function Section
”- ¥ 1000l Channel Tip Pick up (Single Step) 13.2.1
1000 Pick up tips/needles from a tip carrier/wash station 13.5.3
Hih' 1000l Channel Tip Eject (Single Step) 13.2.4
1000 Eject tips into the waste or place the needles into the wash station 13.5.3
N 1000l Channel Aspirate (Single Step) 13.2.2
1000 Used to aspirate liquid with the 1000pl-pipeting channels 13.5.3
LI_J 1000ul Channel Aspirate 2" Phase (Single Step)
1000 This _step is applicable for liquids separated in two .phasgs (e.0.
centrifuged samples), where the lower part of the liquid is well separated
from the upper part of the liquid and has a recognizable higher viscosity.
L:] 1000l Channel Dispense (Single Step) 13.2.3
Used to dispense liquid with the 1000ul-pipetting channel 13.5.3
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T 1000ul Channel Dispense on the Fly (Single Step) 13.5.3
= Used to dispense liquid in jet mode without stopping x-direction, using the
1000ul-pipetting channel
o 1000l Channel Start Needle Wash (Single Step) 19.2.1
Starts a needle wash in a wash module
) _ 1000l Channel Wait for Needle Wash (Single Step) 19.2.1
a Waits for the needle wash module to be ready
u 1000l Channel Get Last Liquid Level (Single Step) 135.3
o0 Returns the liquid level height detected during previous aspirate or VENUS
dispense step with enabled Liquid Level Detection Help
Function
Liquid Handling, 5ml-Pipetting Channels
Icon Name / Function Section
”- . Sml Charmel Tip Pick up (S.ingIeIStep) . 13.2.1
5 Pick up tips/needles from a tip carrier/wash station 13.5.3
Hih' 5ml Channel Tip Eject (Single Step) 13.2.4
5 Throw off tips into waste or into a specific sequence (e.g. empty tip rack) 13.5.3

or ejects the needle into the wash station

5ml Channel Aspirate (Single Step)
Used to aspirate liquid with the 5ml-pipetting channel

5ml Channel Dispense (Single Step)
Used to dispense liquid with the 5ml-pipetting channel

5ml Channel Dispense on the Fly (Single Step)

Used to dispense liquid in jet mode without stopping x-direction, using the
5ml-pipetting channel

13.2.2
1353
1323
1353
1353

5ml Channel Get Last Liquid Level (Single Step)

Returns the liquid level height detected during previous aspirate or
dispense step with enabled Liquid Level Detection

1353

VENUS
Help
Function

76
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Liquid Handling, CO-RE 96 Probe Head

Icon Name / Function Section
"% CO-RE 96 Head Tip Pick Up (Single Step) 13.2.1
el | Pick up CO-RE tips 13.5.3
I@J CO-RE 96 Head Tip Eject (Single Step) 13.2.4
. Etlr Discards the tips to the waste or into a defined sequence (e.g. an empty 13.5.3
tip rack)
& CO-RE 96 Head Aspirate (Single Step) 13.2.2
; Aspirates liquid from a container using the CO-RE 96 Head 1353
& CO-RE 96 Head Dispense (Single Step) 13.2.3
b Dispenses liquid into a container using the CO-RE 96 Head 1353
A CO-RE 96 Head Wash (Single Step) 21.1
"E’é Washes tips in a according wash position, moving the plunger up and 22.1
down
" 1 CO-RE 96 Head Empty Washer (Single Step) 21.1
i This step drains all chambers of the CO-RE 96 Head washer 22.1
Liquid Handling, CO-RE 384 Probe Head
Icon Name / Function Section
CO-RE 384 Head Tip Pick Up (Single Step) 13.2.1
r;&” Pick up CO RE tips in full / row-wise / column-wise or single mode 13.5.3
A CO-RE 384 Head Tip Eject (Single Step) 13.2.4
' Discards the tips 13.5.3
& CO-RE 384 Head Aspirate (Single Step) 13.2.2
Draws liquid from containers 13.5.3
& CO-RE 384 Head Dispense (Single Step) 13.2.3
Drops liquid into containers 13.5.3
. CO-RE 384 Head Wash (Single Step) 22.1
X | Washes the tips
- CO-RE 384 Head Empty Washer (Single Step) 22.1
"X | This step drains all chambers of the CO-RE 384 Head washer
Liquid Handling, Nano Pipettor
Icon Name / Function Section
T Nano Pipettor Aspirate (Single Step) 1353
W | Aspirates liquid
TI T Nano Pipettor Dispense (Single Step) 1353

@

Dispenses liquid
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Liguid Handling, Nano Pipettor

Icon Name / Function Section
ﬂm Nano Pipettor Dispense On The Fly (Single Step) 13.5.3
— Dispenses liquid over an entire sequence while x-Arm is moving
T Nano Pipettor Wash (Single Step) 13.5.3

Cleans tips by flushing system liquid through it and by ultrasonic treatment
Preparation
Icon Name / Function Section
@ Initialize (Single Step) 14.3.1
Initializes the instrument
E“ Load Carrier (Single Step) 14.3.1
Loads a carrier on the deck. If autoload is available, the carrier will be
moved inside automatically. Otherwise, a user dialog is shown.
o Unload Carrier (Single Step) 14.3.1

‘LLU Removes a carrier from the deck. If autoload is available, the carrier will

be moved outside automatically. Otherwise, a user dialog is shown.

O Reload carrier (Single Step) 14.3.1

y Load, unload or reload a carrier
a) Calibrate (Single Step) 143.1
- Measures precise position of a high-density Microplate (1536 wells)

before aspiration/dispense.
,/ Set Carrier Temperature (Single Step) 23.1
J Sets the temperature of a TCC (temperature controlled carrier)

n/ Get Carrier Temperature (Single Step) 23.1

/@l Retrieves the temperature of a TCC

a Lock/Unlock Front Cover (Single Step) 14.3.1

Locks the front cover
T Nano Pipettor Prepare (Single Step) 13.5.3

- Primes liquid system and / or pipettor and flushes pipettor

o> Camera Channel Move (Single Step) VENUS

e Moves the camera channel to a desired position Help

Function
.y S-Tube Cap (Single Step)
S This step allows capping of S-tubes.
-:J S-Tube Decap (Single Step)

This step allows decapping of S-tubes.
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Is

Transport: iISWAP

Icon Name / Function Section
iISWAP Get Plate (Single Step) 15.1.11
r . .
= Grip and lift a plate
" iISWAP Place Plate (Single Step) 15.1.11
— Set a plate down on a carrier
iISWAP Move Plate (Single Step) 15.1.11
—t Move a plate from one carrier across the deck to another carrier
‘,_1.,' iISWAP Open Gripper (Single Step) 15.1.11
4 » Spread the iISWAP gripper fingers
h iISWAP Close Gripper (Single Step) 15.1.11
B4 Tighten the iISWAP gripper fingers to grip a labware object
I"H iISWAP Read Plate Barcode (Single Step) 15.1.11
e Read the barcode affixed to a plate when Autoload is present
= iISWAP Get First Plate Position (Single Step) 15.1.11
l==1 Stacker is checked for the first plate position
h iISWAP Park (Single Step) 15.1.11
P Move the iISWAP device to a parking position
Transport: CO-RE Gripper with 1000pl-Pipetting Channels
Icon Name / Function Section
lwou 1000pIChannel CO-RE Grip Get Plate (Single Step) 16.1.2
I Grip and lift a plate
IWM 1000pIChannel CO-RE Grip Place Plate (Single Step) 16.1.2
R Set a plate down on a carrier
Lm:j 1000piChannel CO-RE Grip Move Plate (Single Step) 16.1.2
— Move a plate from one carrier across the deck to another carrier
iww 1000piChannel CO-RE Grip Read Plate Barcode (Single Step) 16.1.2
- Read the barcode affixed to a plate when Autoload is present
Transport: CO-RE Gripper with 5ml-Pipetting Channels
Icon Name / Function Section
l 5 5ml Channel CO-RE Grip Get Plate (Single Step) 16.1.2
I Grip and lift a plate
{s 5ml Channel CO-RE Grip Place Plate (Single Step) 16.1.2
¥ Set a plate down on a carrier
= 5ml Channel CO-RE Grip Move Plate (Single Step) 16.1.2
: Move a plate from one carrier across the deck to another carrier
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Transport: CO-RE Gripper with 5ml-Pipetting Channels

Icon Name / Function Section
ti] 5ml Channel CO-RE Grip Read Plate Barcode (Single Step) 16.1.2
i Read the barcode affixed to a plate when Autoload is present
Transport: Tube-Gripper
Icon Name / Function Section
l,—- Tube Grip Get (Single Step) 16.1.2
! Grip and lift a tube
{,— Tube Grip Place (Single Step) 16.1.2
! Place a lifted tube
{hj Tube Grip Move (Single Step) 16.1.2
l Move a tube to a position without opening grippers
l.‘nFuﬁ' Tube Grip Read Barcode (Single Step) 16.1.2
l Move a tube in front of the Autoload barcode scanner and read
Transport: Gel Card Gripper
Icon Name / Function Section
% Gel Card Grip Get (Single Step)
Grip and lift a gel card
% Gel Card Grip Place (Single Step)
Place a lifted gel card to a sequence position and opens gripper
é Gel Card Grip Move (Single Step)
Move a gel card to a position without opening gripper
ﬁ Gel Card Grip Read Barcode (Single Step)
—Hitt— Move a gel card in front of the Autoload barcode scanner and read
] Gel Card Grip Punch (Single Step)
8 This step punches the foil of a labware item (gel card) from the selected
sequence.
Transport: Punch Card Gripper
Icon Name / Function Section

Punch Card Grip Get (Single Step)
Allows to grip and lift a card or a plate

Punch Card Grip Place (Single Step)
Place a lifted card or plate to a sequence position

Punch Card Grip Move (Single Step)
Move a card or plate to a position without opening grippers
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Transport: Punch Card Gripper

Icon Name / Function Section
H Punch Card Grip Set Barcode (Single Step)
—iiitl— | Allows to set a given barcode to the sample tracking data base for the
gripped labware item
“I Puncher Move (Single Step)
— Move the puncher head in Z to a sequence position
1 Puncher Position Plate (Single Step)
“— | Move the plate frame on the puncher to a position
“ Puncher Punch (Single Step)
e Punch a disc from a card into the well of the target plate
Labware Handling Channels: AutoLys Tube
Icon Name / Function Section
u AutoLys Tube Cap (Single Step)
L This step allows capping of AutoLys tubes.
u AutoLys Tube Decap (Single Step)
bt This step allows decapping of AutoLys tubes.
i+ | AutoLys Tube Get (Single Step)
I Grip and lift an AutoLys tube
| | AutoLys Tube Lift and Lock (Single Step)
i Allows to "lift and lock” the inner part of the AutoLys tube
i+ | AutoLys Tube Move (Single Step)
I Moves an AutoLys tube to a position without opening grippers
U AutoLys Tube Place (Single Step)
I Places an AutoLys tube to the specified sequence position
Labware Handling Channels: Tube Twister
Icon Name / Function Section

Tube Twister Close Cap (Single Step)
Used to tighten a cap on the tube within the selected capper station.

(7]

Tube Twister Get (Single Step)
Grip and lift a tube

Tube Twister Move(Single Step)
Move a tube to a position without opening grippers

Tube Twister Open Cap (Single Step)

Loosen a cap on a labware item (tube) on the selected capper station.

Tube Twister Place (Single Step)
Place a lifted tube
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Labware Handling Channels: Tube Twister

Icon Name / Function Section
'tﬂﬂilj' Tube Twister Read Barcode (Single Step)
' Reads the barcode of a gripped tube with the integrated barcode reader
l@] Tube Twister Mix
‘ This step spins the gripped labware item.
Labware Handling Channels: Micronic Tube Handler
Icon Name / Function Section
u Micronic Tube Cap (Single Step)
9 Allows capping of Micronic tubes.
u Micronic Tube Decap (Single Step)
= Allows decapping of Micronic tubes.
,%- Micronic Tube Get (Single Step)
Grip and lift a Micronic tube
: Micronic Tube Move (Single Step)
Moves a Micronic tube to a position without opening grippers
l—ﬂ Micronic Tube Place (Single Step)
Places a lifted Micronic tube
Miscellaneous
Icon Name / Function Section
iy Move Auto Load (Single Step)
e Moves the autoload to a selected track number
o o Firmware Command (Single Step) VENUS
ainsi | Send the specified firmware command Help
Function
afs1000 1000ul Channel Move to Position (Single Step) VENUS
F_H.E Moves the pipetting channel to an absolute position, or to one relative to Help
the current position, or to a sequence Function
dles 5ml Channel Move to Position (Single Step) VENUS
Lﬂl Moves the pipetting channel to an absolute position, or to one relative to Help
the current position, or to a sequence Function
non Read Port (Single Step) VENUS
Defines from which ML STAR port the status is requested (port 1 or 2) Help
Function
noa | Write Port (Single Step) VENUS
Defines the status of a port from the ML STAR (port 1 or port 2) Help
Function
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.__
fre—

Tip Tracking Speed (Single Step) (obsolete in Venus three)

This step sets a correction value to optimize the speed of liquid following
during an aspiration or dispensation step

P Wait for TADM Upload (Single Step) VENUS
M This step is waiting until all TADM data is uploaded. Help

Function

' Get Channel Exclude State (Single Step) VENUS
7| This step returns the state of the pipetting channels Help

Function

CO-RE 96 Head Move (Single Step)

Used to move the CO-RE 96 Head to an absolute position, or relative to
the current position, or to a sequence

=

CO-RE 384 Head Move (Single Step)
Used to move the CO-RE 384 Head to an absolute position, or relative to

the current position, or to a sequence

5.3

System Deck

The System Deck Editor window can display two different views of the instrument.

The system view (available by pressing the System Tab in the lower left of the window) shows the
instrument from the outside including all surrounding instruments such as 3rd party components
etc. The programmer is able to design the real environment in the software by adding instruments
(e.g. ML STAR pipetting workstation, rack runner plate handling robot, etc.) and other devices (e.g.
readers, washers, incubators, plate hotels, etc.) onto the system deck.

NOTE

Instruments added on the system deck are graphical representations of the
instruments only. In order to control these instruments, driver libraries must be

added to the method.
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The System Tab shows the ML STAR instrument in 3D view.

() Add existing layout

Browse...

Location (relative to parent dedk)

(NN RN AR RN R R AR} |

© Add new |
) Add device Origin (x, y,2): 0 L] 0 mm
arent De

Devices [Labwars | Sequences | 555 Preview [Stamp Tool | -
&
&
&
&
&
&

< Zre ! BLSTAR

The “ML_STAR” Tab shows the deck layout of the ML STAR in 3D view.

[#-ML STAR Carriers
ML STAR Tips =
[#-ML STAR Wash Stations
ML STAR Tools
ML STAR 96 CO-RE head
~ML STAR 384 CO-RE head i

Search Labware: rgt01 -
[-Plates PRI RGT _CAR 3R _AO0L Carrier for 3
— Reagent Contz

120ml [revisior,

Generate default deck sequence

Indude cover

<

T ] b

m

Devices |abware | Sequences |

Layers  Preview | Stamp Tool

NBRRREBE

Syst

ML_STAR

Each added instrument will be represented by its specific instrument tab.

The STAR instrument is represented by a deck. A deck layout is a graphical illustration of the work
surface of a pipetting robot. It contains all the information about the carriers and labware being
used as well as the x/y/z coordinates of the positions.
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5.4 Sequences

Definition

VENUS Software uses sequences for pipetting, transport, tip handling etc.

A sequence is a list that specifies the order of execution. A sequence contains three columns:
Index - column that identifies each sequence position.

Labware ID - specifies the labware on which the position is defined (e.g. Plate)

Position ID - container on which the sequence position is defined (e.g. Well Al)

Refer to the example shown below.

Example:

Labware Position HAM_DW_12_ml_0001
HANM_DW_12_ [ A1
HaM_DW 12 | B1
HAM_DW_12_ | C1
HAaM_DW_12_ [ D1
HAM_DW_12_|[ E1
HAM_DW_12_|[ F1
HANM_DW_12_ [ &1
HAaM_DW_12_| H1

ca =i fcnfon | b fcafpal—

Almost every action of an instrument needs two sequences: a source and a target sequence. This
is true for pipetting from an aspirate to a dispense sequence, when transporting labware from the
getPlate sequence to the placePlate sequence, when coupling tips from the pickup sequence and
ejecting it to the waste sequence etc.

Pointers:

Every sequence (such as the ones shown below) has three pointers which may change during a
run:

e Current position (which is the next available position in the sequence)
e End position (the last position to be used)
e Total number of elements (the overall length of the sequence)

Consider this Example:

b pPlate
1 2 3 4 5 6 7 8 9 10 11 12
Current Position End Position Total Elements

Within the method, all three pointers may be modified or requested through the appropriate
functions.
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Probe Head: A default sequence is created automatically when
i@ [Heados <[] plates or tube racks are placed on the deck. The

(©) Single position sorting of these sequences is depending on the
Z-Height Sorting: selected stamp tool.

(@) Top down

S ol

Bottom up ()

Cos_384_Sq_0001

Having for instance, the stamp tool for the CO-RE
96 Probe Head activated, the default sequence will
be optimized to be processed with this head.

Custom sequences can be defined graphically in two ways:

1. By clicking on each appropriate well on the plate or tube rack

2. By using the rubber band zoom

In both ways, the current selected “Stamp Tool” is used to sort the added position.

Example:

On the STAR, an action to aspirate samples from tubes and dispense into microplates in a manner
that will be free of contamination — in which case disposable tips will be preferred.

The example describes such a method:

Method: 1. Pick up Tips
2. Aspirate from Samples
3. Dispense to Plates
4. Eject to Waste

Samp{zs Tifs Plaltes W/aﬁe

g ._f"“ _jik

&

!

Sample Carrier Tip Carrier Plate Carrier Tracks
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Definitions

e A Method describes operations on sequences.

e A Deck Layout describes the physical positions of labware on the instrument deck.

e A Labware item describes the geometry of parts which can be dealt with as a whole, such
as the wells of a Microplate, or which can be combined on the deck, such as a carrier
holding several plates.

e A Sequence describes the order in which labware positions are to be processed on the
instrument’s deck.

Advantage of Using Sequences

The advantage of working with sequences is the unrivalled flexibility.

As described in the Section 5.3 System Deck, VENUS Software obtains the coordinates of the
pipetting spots out of sequences.

In an example of a 96-well Microplate and the 8-Pipetting Channel STAR, the default pipetting

order is:

1st pipetting:
2nd pipetting:
3rd pipetting:
4th pipetting:

Al; B1; C1; D1; E1; F1; G1; H1 (=column 1)
A2; B2; C2; D2; E2; F2; G2; H2 (= column 2)
A3; B3; C3; D3; E3; F3; G3; H3 (= column 3)
A4; B4; C4; D4; E4; F4; G4; H4 (= column 4)

©0000000-
00000000
00000000-
00000000"
00000000~
00000000"
00000000
00000000
00000000
00000000

00000000

000000005

Because labware is represented by a sequence (refer to Section 5.4 Sequences) there is the ability
to change the order of the pipetting steps, for example:

e Excluding of complete columns or single wells

e Sorting the pipetting spots by the characteristics of the: x-/y- coordinates, Position ID, etc.

Another advantage of the sequence philosophy is the possibility of merging several sequences like
in the case of reformatting four 96-well Microplates to one 384-well Microplate.

Now all of the pipetting spots of the 96-well plates are merged into one sequence.

Only one pipetting step is now needed because of merging the 96-well Microplates to one source

sequence.

00090006
00000000
o0DooDooo-
00Don0DD
00000000~
00000000
00000000
oDooRDoo.
RIS DEe

00090006
00000000
o0DooDooo-
00Don0DD
RSSO
oS0 do-
0Se00da-
00000000~
00000000
00000000
oDooRDoo.
RIS DEe

00600000
00000000
000000 ao-
SooonDDD
SRS DE -
oS00 da-
A0S0 0da-
S000-0060-
00000080
00000030
ooooRDae
LRSS DEe

00090006
00000000
o0DooDooo-
00Don0DD
oDooRDoo.
RIS DEe

IToTRoner
SgeeREe BE -
SR E0 B8
A0S0 S0EDE -
AEEABEEBE =
AEEIREEEE -
LN 21 -1 L]
G0 aDBE 08 <
AR ABEEBE -
AR ORE0 e =
LD X X 3 L -1 ]
LT R-T-T-1-0-1-1
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TOTErEL -
"eeeRe
ToReno
LR E 1]
LR T-T ]
LR
LR
L LT
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The programming of the reformatting steps then becomes much easier. Within only one pipetting
step, all wells of the four 96-well Microplates can be transferred to the 384-well Microplate.

5.5 Labware

The software comes with a set of definitions for the standard labware items that are most
commonly used in laboratories. The carrier name and definition selected must always be identical
to the name with which the physical carrier is labeled.

A carrier feature is a varying number of locations for the placement of labware, such as tip racks,
microplates, etc.

For the standard carriers and their names, refer directly to the software list which is shown through
an image in the next page. The list box displays the available labware names. The selected piece
of labware is defined briefly on the right-hand side of the window with its corresponding picture.

The benefits of a plate carrier to the left of Track 1 are:
e Higher deck density, lower reloads
e Work positions available for Multi-Probe Heads

e Labware storage positions available for iISWAP / CO-RE Grips

Definition
A labware item describes the geometry of objects which can be dealt with as a whole, such as the

wells of a microplate, or which can be combined on the deck, such as a carrier holding several
plates.

The ML STAR can be used with all kind of labware such as tubes, microplates, reagent troughs,
etc. VENUS Software comes with a set of standard labware definitions.

Browse... Search Labware: -

STAR Carriers « ||PCR_CAR_L5_334_A00 - Carrier for 5 deep
PLT CAR._LSAC AOD0 well 96 Well PCR
Plates

Plate carriers
Sample carriers E PLT—CAR—LEAC—P—ADD

! PLT_CAR_LSFLEX_AC_ADD
Reagent carriers PLT_CAR_LSFLEX_MD_ADO
Stack carriers PLT_CAR_LSMD_ADOD
Spedial carriers PLT_CAR_LSPCR._AO1

_ | [PLTcar P3ac_ao1
BIT CAR BAT AND

m

Tip carriers 24

Generate default deck sequence Indude cover
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Pre-loaded Tips and Tube Carriers

In addition to plate and tip carriers, sample carriers can also be placed on the deck. These carriers
are pre-loaded with tubes of a specified size (diameter and length). In fact, these carriers are racks
(*.rck) in contrast to the other carriers, which are carrier templates (*.tml). The tube carriers are
examples of racks which fit directly into the track grids of the ML STAR.

There are also pre-loaded racks and carriers available, for example, a tip carrier equipped with
standard tips (TIP_CAR_480_ST_A00) and more.

Naming Convention of the ML STAR Carriers

Example:

PLT CAR L5 AC_A00

!

.

L

Type of Carrier Construction Orientation | Number of Labware Info | Revision
PLT Plate Carrier CAR Standard L Landscape | Plate Positions: | AC Deep Well A00, AO1
Carrier 3 Plate
P Portrait 4 (archive)
APE Application 5 MD Medium
Engineering Density
(96/384-
Well)
DAT Deck H High
Adaptor D Density
Template (1536-Well)
LI Limbro
S Stack
T
SMP  Sample Carrier | CAR Standard Tubes: 15x75 Tube Size A00, AO1
12
16
24
32
TIP Tip Carrier CAR Standard L Landscape |1000pl-channel: | LT Low Volume A00, AO1
Carrier 288 10ul
P Portrait 384 50pI50p! Tip
480
5m| t|ps ST Standard VOl
72 300ul
96 HT High Volume
120 1000l Filter
384 Head:
1920 5ml 5ml Tip Size
T
BC Bar-Coded
Tip Rack
NT Nestable Tip
R Rack
RGT Reagent CAR Standard Reagent R Reagent A00, AO1
troughs: 3, 4, 5
CTR Control Carrier C Controls AO00, AO1
VER Verification A00, AO1
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5.5.1 Types of Labware

Containers

Containers are vessels which hold liquids. They are usually placed in racks. They can also be
placed directly onto the carriers, which is the case with reagent containers. An example for
containers would be the tubes or the wells of a Microplate.

The filename has the extension “.ctr”.

NOTE

Pipetting is only done into containers!

Sequences can be created on containers only!
CO-RE tips and needles are also defined as containers.

Rectangular Racks and Plates

Rectangular racks are specialized grids for holding containers (or tips) in row and column order. A
Microplate is a rack in this circumstance and the wells represent as containers. The rack is
therefore a template describing a discrete number of positions for holding containers (or tips).

Examples of racks include a tube rack, a Microplate, a microtiter strip, a deep-well plate, and a tip
rack.

The filename has the extension “.rck”.
Circular Racks
Circular racks are specialized grids for holding containers in a segment of a circle.

The filename has the extension “.crk”.
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55.2 Reference Position

The command dialogs always use the container bottom as a reference position (fixed height, liquid
level = 0).

The X, y, z values of the reference well (usually A1 or #1) stored in the instrument’s system of
coordinates are shown in the “Adjust Labware Position” Dialog.

To access this dialog:

1. Switch to the System Deck Editor.

Select the labware (Plate, TipRack etc.) to be used.

Right click on the labware item to enter the Context Menu.

Select “Adjust Location”.

a M w D

The dialog box shown below will appear.

Nun_96_FI_Lb_0001 - Adjust Labware Position |

@) Fixed deck {(use first position only) Use first and last position

Absolute Rotation:

@ 0 deg. 180 deg.
a0 deg. 270 deg. Other 0.000 000000000000
200000000000
i 200000000000
Location (x,y,z) mm: 000000000000
First position; 293,000 146,000 187.150 Maove Probe. .. ====== ::::::
Position probe at center and bottom of container at first position 200000000000
00000000000

397.000 33.000 187.130 Move Probe...

Position probe at center of container at last position

QK ]| Cancel || Help
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55.3 Height Parameters

Both the rack and the container have clearance heights. This is the minimal height at which the
pipetting channels must pass over the labware so that their movement is not blocked by the
labware. The software automatically takes the highest clearance height.

The maximum pipetting height is the deepest position the tip or needle can be placed inside a well.
It is counted from the bottom of the container upwards and determines the dead volume of the
container.

The LLD search height is the height at which the speed of the pipetting channel is reduced to look
for the liquid surface.

Cantainel

EF B C D A H G

Z positions of carriers, racks and containers

A: Clearance height
B: LLD search height
C: Maximum pipetting height

D: Container bottom thickness

Rectanqular Rack:

E: Total calculated clearance height

F: Distance from rack base to container base

Carrier (Template):

G: Clearance height
H: Origin Z (also called “Base Offset”)

I:  Snap to site of base of rack or to container

Regarding the z position, two different cases of rack placement on the deck can be distinguished in
the STAR which is controlled by the switch “I” in the sketch above:

e Snap to base of rack
e Snap to base of container

These two cases are described in detail on the next page.
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A “Container-Based” Rack is placed with the container bottom directly on the carrier (e.g. the
microplates on a plate carrier):

NN Containe §"‘"7

Zg

7>

N
N
N N\
N N
N N\
N
N ~ NN ~ ~
N N\
N\ N
N\ N
N
N\ N
N\ N
N\ \
N\
N\
N
N\
N\
N =
>>>>§>>;_\ AN »»&»» ANNANANNNNN ZDPCk 100mm

The reference position Z, is the lowest position in the well. Here, the reference height is calculated
from

Zo= ZgecktZcarriert Lihick »

Zgeck IS fixed at 2100mm,

Zinick (D) is defined in the container labware,

Zamier (H) is defined in the carrier template definition.

A “Rack-Based” Rack is placed with the frame on the instrument deck (e.g., a tube rack, where
Zamier (H) = 0, because the tube rack is used directly as a carrier)

7 7

Containe NN

\
\
\]
Y
2 J
% < ‘ ‘% N
N % {
\|
N ]
7 N 7 {
N \}
N ]
N\ y
/

é \ \ N Zpeey = 100mm
D H

The reference position Z; is the lowest position in the well. The reference height is calculated using:
Zo = Zgeckt ZLcarriert Lbaseditt Zthickness

Zgeck 1S a fixed quantity

Zcamier (H) is defined in the carrier definition

Znaseditt (F) is defined in the rectangular rack labware

Zinickness (D) is defined in the container labware
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PART Ill: Working with Microlab VENUS

PART III: Working with Microlab VENUS
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6 How to Create a Deck Layout

6 How to Create a Deck Layout

In the deck layout section of the method editor, the programmer
racks or containers) is used in the procedure and where these it
This action is called “Defining a Deck Layout”.

Creating a new method will also create a deck layout with the sam

6.1 New Deck Layout

declares what labware (carriers,
ems are positioned on the deck.

e name as the method.

The easiest way to have a new deck layout is to create a new method. This will automatically

create a new deck with the same name.

To access the newly created deck, simply click on the System Deck Icon:

Ao Hd@ | S | £ 2@ X | A . [N

System Deck

It is possible to create a deck layout without creating a new method. To do this, select “File 2> New

- System Deck” in the Method Editor.

View System Deck Teols Window Help

ibrary...

[ Open... Ctrl+0 2 Sub-method L
Close i System Deck...
Close All Template Library...

Fill out the dialog box being prompted as shown below.

Mew System Deck @

Use layout or template

(7 Open existing system or instrument layout () Use template to create a new system

Browse,

Use instrument

(@) Use instrument to create a new system [ML_STAR v]
Customized

Create empty bench [ Import PX5 configuration... ]
0K ] [ Cancel ] [ Help

627044_00
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e “Open existing system or instrument layout”, to base the deck layout on an existing layout
or on a template.

o “Use template to create a new system” with an instrument-specific definition of dimensions,
main grid and hidden grids, with pre-loaded standard labware such as a waste container. Deck
templates can be customized.

e “Use instrument to create a new system”, to base a layout on the layout of the connected
instrument. This is the most common way to start.

e “Create an empty bench” to start creating a layout with an empty deck.

Once a choice have been made and possibly browsed for an existing template or layout, the menu
bar now includes the “System Deck” Menu and the “System Deck” Window will be displayed. The
Deck Layout shows the tracks of the predefined grids from the appropriate deck template.

A W Editor - LT (Modifed)] —c
L Rie View  System Deck ook Wndow  Help Z m: x
Ao H@ |9 X AX RS 1A SLULS e OO MErEm & Q& ® 2|3
| Toskes - x
Add exasting layout R B
[ 4 o parent dedk)
@ s new smament |
add dewnce g (e v 2l O [ [ .
Adkd 1o Parent Deck _7. Rosation: 0 deg. [counterdodwiss)
(I R
: bobuwe | Sequecen Layes [ Proview | Siamp Tool
7
L;l-:
=
i
i
i
£
-
em Wi STAR

LA

Use the tabs in the left lower corner of the window, highlighted above, to switch between the
system view (full instrument and third party components) and the instrument tab (here: ML_STAR)
to see the instrument deck.

The functional panel found on the top right corner of the window can be used to see the layer
selection, the (labware) preview or the stamp tool selection:

= Probe Head:
— 1 © (mnicwms (1
too (2) Single position
Z-Height Sorting:
@) Top down

b

Bottom up ()

Layers | Preview | Stamp Tool | Layers Preview 1 Stamp Tool ] Layers | Preview Stamp Tool
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The functions in the Zoom toolbar help in finding the right view.

S
=
T

Drag and Move the View

([‘-'!-J.

Zoom in with Rubber Band

Zoom out with Rubber Band

Zoom in by 25 %

Zoom out by 25 %

Zoom to Make All Components Visible

Actual Size View (zoom to 100 %)

" Make a Screenshot with Rubber Band

6.1.1 System Deck Options

1. The “System Deck = Options” Menu includes settings for the appearance of the System

Deck.
It is possible to:
e Show (or hide) labware tooltips

e Show (or hide) labware names and specify the text size

System Deck Options

View

2D Settings
Show Labware Tool Tips

[] show Labware Names

3D Settings

[ Advanced 3D View Options...

0K

l [ Cancel

I

Help
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2. Clicking the [Advanced 3D view Options...] prompts the settings for the:
o Windows™ based or PX5-based control style
e render quality

e selection of graphic device for the computer

2D View Options =]

General | Advanced

Caontrol Style
@ windows based

PX5 based

Quality

U

Speed Quality

Anti Aliasing Detailed 20 Labware Models

Lighting Specular Lighting

OK ]| Cancel

6.1.2 Save System Deck

The complete loading of the deck may be stored under a programmer-defined file name with an
extension “.lay”, for example, “MyDemo.lay”. This is done using the “Save” or the “Save Copy
as...” command found in the “File” Menu.

6.1.3 Open Existing Deck Layouts

It is possible to load previously defined deck layouts (extension “.lay”) by selecting “File - Open”

in the “File” Menu or by activating the [ — ] Button in the toolbar.

6.2 Adding Labware on the Deck

6.2.1 Introduction

Practically, a deck can be configured freely. Here, the term “Labware” refers to the carriers
(available from Hamilton), reagent troughs, microplates, sample tubes (from various manufacturers)
and tip racks.

The general steps are as follows:
1. Add a carrier to the deck
2. Add the plate to the carrier

It is possible to mix plates on a carrier; like adding Microplates to a Deep Well Plate Carrier.
However, please keep in mind that the laser line of the Autoload reads at a specific height and will
not be able to read barcodes on the Microplates if they are located on a Deep Well Plate carrier.

100 627044_00



6 How to Create a Deck Layout

6.2.2 Adding a Carrier by the Search Labware Function

To add labware to the deck layout, make sure the “Labware” Tab is selected, highlighted on the
picture below.

Devicés Labware |JBequences

ATTENTION

If a tube carrier is placed directly adjacent to a plate or a tip carrier, using low
volume tips may lead to a collision when the pipetting channel moves down to
aspirate from the bottom of the tubes. Pipetting channels with low volume tips
fitted cannot reach the deck surface. (Az = 14.5 mm, zy, = 114,5 mm from
origin) In this case, use larger tip sizes.

The “Search Labware” Function is a powerful tool that simplifies the deck layout creation. Instead
of browsing through the tree structure, a simple query in the “Search Labware” Field helps in
finding the desired labware quickly.

To add a plate carrier to the deck layout, use the “Search Labware” Field found on top of the
labware window, highlighted on the image below.

]

Browse. .. Search Labware: -

+]- Plates =1
+-ML STAR Carriers

+-ML STAR Tips

+- ML STAR Wash Stations
‘ML STAR Tools

LML STAR 96 CO-RE head
- ML STAR 384 CO-RE head -

m

To find a labware, enter search criteria in the text field. The box right below the text field will display
all the matching results based on the specified search string. Please note that not only the labware
name, but also its description in plain text is scanned to generate the matching results.

Example:

Search Labware:  sample car . - .
iEE T [2)  Entering sample car will list all matching pre-

- [[SMP_CAR_12_29x115_AQ0 « | loaded sample carriers.
SMP_CAR_16_25x90_A01

SMP_CAR_24_15x100_AO0

SMP_CAR_24_15x75_A00

SMP_CAR_24 15x35_AOD

SMP_CAR_24_17x100_AO0

SMP_CAR_24 17x75_AO0

SMP_CAR_24_17x95_A00
SHMP TAR AT G100 ANN

m

Select the desired carrier and “Drag and Drop” the item onto the deck layout.
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NOTE

Although it is very simple to find any kind of labware with the “Search
Labware” Assistant, make sure that the deck layout does contain the same
carriers as loaded on the real deck.

6.2.3

Adding a Carrier through Tree Selection

Another way to find the labware for the deck is to use the tree structure of the labware.
Click the “Labware” Tab in the “Deck Layout” Window.

In the tree view located on the left side of the window, click [Plate carriers] (ML STAR Carriers).

The list view in the center shows the available plate carriers.

In the list view located on the center of the window, click the carrier that should be placed on the
deck. An image of the carrier with its corresponding description will be shown on the right most
side of the window. Click on the image of the carrier and “Drag and Drop” it to the appropriate

location on the deck. All these are shown in the picture below.

i Plate carriers
Sample carriers
Reagent carriers
Stack carriers
Spedal carriers

m

PLT_CAR_LSAC_P_ADD
PLT_CAR_LSFLEX_AC_AQD
PLT_CAR_LSFLEX_MD_AOD
PLT_CAR_LSMD_AOD
PLT_CAR_LSPCR_AD1
PLT_CAR_P3AC_AO1

PIT FaR PHUT &ANN

Search Labware: -
- Plates « ||Pcr_car L5 334 aco A
= ML STAR Carriers PLT_CARLSAC_AQD B

Generate default deck sequence

Include cover

Carrier for 5§ deep
well 96 Well PCR
Plates

The place where the carrier will be dropped is indicated by a frame during this operation.

The carrier, once dropped, is added onto the deck layout and is projected on the left side of the

deck as shown below.

102
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VENUS M allows for optimal use of deck space, allowing to place carriers in the minus (left of
Track 1 (-3 to +3)) area.

The benefits of a plate carrier to the
left of Track 1 are:

e Higher deck density, lower reloads

e Work positions available for Multi-
Probe Heads

e Labware storage positions
available for iISWAP / CO-RE
Grips

6.2.4 Adding a Plate to the Carrier

The next step is to add a plate to the carrier. The corresponding labware (plates, tip racks, etc.) is
sorted by manufacturer and stored within the labware directory. Standard plates from almost every
major manufacturer (Nunc, Falcon, Greiner, etc.) are available. These names (or brands) can also
be entered directly in the “Search Labware” Field.

Microplates, tip racks, etc. are labware items that are generally called “Racks” and have “.rck” file
name extensions.

To add a plate to the carrier, open the “Plates” Group from the tree list on the top left of the deck
layout window. The different groups of plates are displayed in the list.

In the “Plate” List, click to select the appropriate plate group. In the list view found on the center of
the window, the plates belonging to the group are shown.

Click the desired plate type from the list. An image of the plate with its corresponding description
will be presented on the right most side of the window. Click the plate and “Drag and Drop” it onto
the location of the appropriate plate carrier. These are shown in the image below.
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Search Labware: -
=) Plates »+ | |MNWashPlate.rok - Munc plate with low
o Mrx_96_DW.rck border with 36 flat

i

i 12 positions plates
P . P MucleoFast.rck bottom wells
24 positions plates MudeoFast_96.rck :

- 48 positions plates Munc 956 FL Hb {high border
-96 positions plates IMunc 96 FL Lb | :h border _|_|

- 334 positions plates EEL:GG_JSJIFE;(
. T
i 1536 positions plates || orae a a i
Generate default deck sequence []1ndude cover

Devices | sbware ISequencesI

The spot on the carrier where the plate will be dropped is indicated by a green frame during this
action. The plate, once dropped, is added to the deck layout and is projected on the carrier found
on the lower left side of the deck, as shown below.

W
4

Vi

When hovered, the tool tip info shows the name of the carrier and its position.
Plates (or labware) on a carrier may be moved between sites by simply “Dragging and Dropping”.

6.3 Adding a Plate directly onto the Deck

Labware, as seen in the example below, can also be placed directly onto the instrument deck
without using a carrier.

Drag and drop the item from the image view onto the deck (see the image below). The item is
placed wherever the left mouse button is released.

To define the position of the item according to its coordinates, select the item and right-click to
enter the Context Menu. Select [Adjust Location...] to trigger the settings dialog.

[ Nun_96_FI_Lb_0001 ]

-
T e—
A Propertie \\ i
G+ Adjust Location...
B Copy
X Delete
- Add default Sequence
«*  List Sequences Y i a e = ;

Add to Stack »

Layer Linking 3

T
2
L ]

Add Deck Position...

A dialog box which allows settings specification will appear, as presented below.
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Use the "Absolute Rotation" Settings to rotate the labware item freely “Other” or in increments of
90° clockwise.

Enter the desired position coordinates in the entry fields of “Location” for the reference point of the
selected labware. The reference point is marked red (usually Al for plates). Note that there is a
100 mm offset from the origin to the deck. Meaning, a plate placed directly on the deck’s surface
will have a Z-coordinate of 100 mm.

Click [OK] to close the dialog.

Nun 96 FI Lb 0001 - Adjust Labware Position (3a]
(@) Fixed deck {use first position only) () Use first and last position

Absolute Rotation:

@ 0 deg. () 180 deg.

(T190deg.  (0) 270 deg. () Other 0.000 deg, 000000000000

- - 000000000000

000000000000

Laeaniayzimns 000000000000

First position: ~ 455.500 146.000 187.150 ::::::::::::

| Position probe at center and bottom of container at first position 000000000000
000000000000

Last position: | 554.500 83.000 187.150 Move Probe...

[ Position probe at center of container at last position

[ oK J[ Cancel ][ Help ]

The item as seen below is moved to the specified position.

HJ'IH QL

6.4 Removing Labware

To remove labware items from the deck:
1. Right-click the labware item to be deleted.
2. Select “Delete” from the Context Menu.

The labware item is deleted from the deck.
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6.5 View Properties of Labware / Rename Labware

To rename a given labware item:
1. Right-click the labware item to be renamed.

2. Select “Properties” from the Context Menu. The labware properties dialog box will appear,
showing the properties of the selected labware.

Labware Properties =l
k
[ Mun_96_FI_Lb_0001 ] File name: C:\Program Files\HAMILTON\Labware\NuncNun_96_FI_Lb.rck
L .

2 Properties... Labware ID; Mun_96_Fl_Lb_0001
<+ Adjust Location...
B Copy
X Delete Barcode mask:

Add default Sequence [CBarcode must be unique - -
«*  List Sequences -
T Addto Stack , Visible by default

i : | Yes ,a Mo
2 LayerLinking »
® Add Deck Position...
QK ] [ Cancel ] ’ Help

3. In the labware properties dialog box, the “Labware ID”, the “Barcode mask”, the visibility, and
the labware’s properties or definition (if these data are not write-protected) can be changed.

ATTENTION

Be careful when using 50 pl und 300 pl CO-RE tips on the same deck layout.
Do not confuse one tip type with the other during the process of loading the
deck. Check the label of the tip rack to see where the tip volume, in plain text,
can be seen. Using an Autoload, activate the checkbox for the barcode mask
of the tip racks. This will read the barcode label of the tip racks during loading
time and prompts a message if the tips loaded are not the expected tips. The
same goes when using 300 pl Slim and 1000l CO-RE tips.

Using a wrong tip size may damage the pipetting channels!
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6.6 Teaching Labware with the 1000pl-Pipetting Channels

Teaching means:

e Manually guiding a pipetting channel to a particular location on the deck with tools in the
VENUS Software.

e Assigning the name to the location

e Instructing the ML STAR to “remember” it.

The precise position (the x-y-z coordinates) of labware items can be “taught” in this way, using the
needle from the teaching station.

Later, the only need is to specify the Lab ID and the STAR instrument instantly “remembers”
exactly where it is positioned on the deck.

The image below shows a teaching station on the waste block with all needles loaded.

To teach the labware, only the 2™ needle is
picked up by the pipetting channel. Make
sure that at least this needle is loaded
before activating the “Move Probe”
Function.

NOTE

The teaching needles are optionally available and not part of the standard
delivery package. They are also used in the maintenance methods.
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If the labware to teach is not on the deck, add it.
To teach a labware position:
1. By drag and drop, pre-position the plate on the deck.

2. The “Adjust Labware Position” Dialog will be displayed, as seen on the picture below.

Mun_96_FI_Lb_0001 - Adjust Labware Positien (=23
@) Fixed deck (use first position only) Ise first and last position
Absolute Rotation:
@ 0 deg. 130 deg.
90 deg. 370 deg. Other 0.000 2900008000000
000000000000
) 000000000000
Location (x,y,z) mm: 900000000000
First position:  455.500 146,000 187.150 Move Probe... :::::: ::::::
Position probe at center and bottom of container at first position 000000000000
000000000000
554.500 83.000 187.150 Mowe Probe
Position probe at center of container at last position

[ Ok ] | Cancel | | Help |

e Thered colored well (in the top row) indicates the “first position”.
e The gray colored well (in the bottom row) indicates the “last position”.

o Location: The default x/y/z- coordinate is determined by the mouse-cursor when dropping
the labware onto the deck. Keep in mind that the Z-Axis has an offset of 100mm

o Rotation: The labware can be rotated and aligned as required. The rotation functions, the
orientation of the labware can also be adjusted.

ATTENTION

Before the pipetting channel with the teaching needle is moving from the waste
block (picking up position) to the rough position of the labware, make sure

there is no danger of collision with objects higher than 140 mm (from the deck
surface).

Normally only the first position has to be taught. If the rows and columns of a chosen labware do
not correspond to the x/y-movements of the pipetting channels, there is a possibility to teach the
first and the last position. This will allow compensating the slightest inaccuracy between the
labware and the pipetting channel.
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The Move Probe Function

1. Click on the [Move Probe] and the following screen will be displayed.

s

Teaching tool

Select teaching toaol
@) 1000ul Channel
5ml Channel

ISWAP
CO-RE 96 Head
CO-RE 384 Head

Mano pipetbor

"

0K

| | Cancel

| | Help

2. Select “1000ul Channel”

3. The pipetting channel will be moved to the waste block to pick up the teaching needle. With the
teaching needle, the instrument moves to the x/y- coordinate of the position to be taught.

4. The “Move Probe — Key Control” Dialog will appear.

Mowve Probe - Key Control

Page Up
T, o (32080 |
- 87
+— ? — y: 242100 pa—
S :
W
Pace Down z: |242.00 T
+ = increaze step zize
- = decrease step size Step 1.00  mm

Idze arrow keys and page up/down keps to move probe.
ze +/- keys to increase/decreasze step size rezpectively.

Move to Pozition... | [

ok | |

Cancel

5. As an alternative to step 2, select [Move to Position...] from the “Tools” Menu.

6. When [Cancel] is clicked, the pipetting channel is lifted in Z-direction first (to the traverse-
height) before moving to the waste block. At the waste block, the pipetting channel ejects the
teaching needle. No new positions are stored.

The keyboard (arrow keys, page up, page down) can guide the pipetting channel to the
labware position. The step size is 1 mm per default. Use +/- keys to increase / decrease the

step size.

627044_00
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ATTENTION

Make sure that the chosen step size will not trigger a crash. The system can be
seriously damaged when colliding with the pipetting channels. All collision
control must be made by the user.

7. The correct position is reached when the pipetting channel is at the bottom of the first or last
well (corresponding with the red / gray position of the labware as seen in the picture of step 2)
of the labware. Prevent the pipetting channel from crashing the labware.

NOTE

The reference point for “teaching” is the lower end of the teaching needle and
the reference well of the rack which is usually marked in red (upper- and left-
most well = Al).

The actual position and increment step size is displayed.

Move Probe - Key Control

Page Lp
T, ¢ [38050 | o
- 87
—— w 262.00 i
4 :
-I»L/l
Page Dowwn z: [23500 mm
+ = increase step size
- = decrease step size Step: 1000 mm

Uze amow keys and page upsdown keys to move probe.
Uze +/- keys to increaze/decrease step size respectively.

Movetnposition...| [ Ok, ] | Cancel

ATTENTION

Make sure that the step size is appropriate. When moving the x-arm with a step
) size of 100 mm, make sure to decrease the step size first. Otherwise, the
pipetting channel will move 100 mm downwards and will possibly crash.
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8. Once the position is reached, click [OK]. The coordinates are then stored. The stored X, y, z
coordinates are displayed in the “Adjust Labware Position” Window as shown below.

Nun_96_FI_Lb_0002 - Adjust Labware Position
(@) Fixed deck (use first position only) () Use first and last position
Absolute Rotation:
@ 0 deq. (7 180 deq.
(D)o0deg. () 270 deg. (") Other 0.000 deg. 200000000000
- . 000000000000
) 2000090000000
Location (x,y,z) mm: 200000000000
First position: 320,500 242,000 187.150 ::::::::::::
| Position probe at center and bottom of container at first position 000000000000
000000000000
Last position: | 419,500 179.000 187.150 Mowe Probe...
Position probe at center of container at last position

0K ] [ Cancel ] ’ Help

9. Click [OK], to transfer the data to the deck layout.

ATTENTION

Do not use [Move Probe] in the simulation mode. The computer will try to
establish a connection to an instrument several times otherwise will prompt a
communication error after approximately 10 seconds.

6.7 Teaching Labware with 5ml-Pipetting Channels

Teaching Labware with the 5ml-pipetting channels is very similar to teaching with 1000pl-pipetting
channels. The teaching needle is located on the waste block, in front of the waste bag for tips.
Follow the same rules and instructions as given in the Section 6.6 Teaching Labware with the
1000ul- Channels.

627044_00 111



VENUS Software Programmer’s Manual

NOTE

The teaching needle is available optionally and not part of the standard delivery
package. It is also used in the maintenance methods.

ATTENTION

Before the pipetting channel with the teaching needle is moving from the waste
block (picking up position) to the approximate position of the labware, make
sure there is no danger of collision with objects higher than 140 mm (above the
deck surface):

6.8 Teaching Labware with iISWAP

If the ML STAR is configured with an iISWAP, positions of the plates can be “taught” to it. In order
to teach the position of the iISWAP, the labware which will handle is required.

In the following example, a microplate carrier with at least one labware position is used.

NOTE

For the teaching process, the software requires a defined labware position. For
this reason, at least one dummy position for the labware is required.

Place the carrier with the labware to the instrument. In the software add the
corresponding labware to the deck layout.

The following steps describe how to teach a position with the iISWAP is done:

1. If the labware to teach is not on the deck, add it now.

2. Using the “Drag and Drop” technique, pre-position the labware on the deck.

3. After dropping the labware onto the deck the window, as shown below will appear.

Mun_96_FI_Lb_0001 - Adjust Labware Position 3
@) Fixed deck {use first position only) Use first and last position
Absolute Rotation:
@ 0 deg. 130 deg.
90 deg. 270 deg. Other 0.000 200000000000
200000000000
, 2000000000080
Location (x,y,2) mm: 000000000000
First position:  ©58.000 146,000 187.150 Move Probe... :::::: ::::::
Position probe at center and bottom of container at first position 000000000000
000000000000
757.000 83.000 187.150 Mowve Probe
Position probe at center of container at last position

| 0K | | Cancel | | Help |

4. Clicking [Move Probe...] will prompt the dialog shown below.
5. Select “iISWAP” and click [OK]
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Teaching tool

Select teaching tool
1000pl Channel
Sml Channel
@ ISWAP
CO-RE 96 Head
CO-RE 384 Head

Mano pipettor

oK l | Cancel | | Help

ATTENTION

If the iISWAP is moving with the plate to the approximate position, make sure

that there is no danger of collision with other objects higher than 140 mm
(above the deck surface).

6. Click [OK] to proceed. The “Teaching with iSWAP” Screen appears.

7. In the “Use labware from sequence” Drop Down List, enter a sequence of a plate that is
already in a valid position. Select the labware that the iISWAP has to pick-up for the next steps
of teaching. The default x/y-coordinate “Approximate target position” is determined by the
mouse-cursor when dropping the labware to the deck.

8. The iSWAP picks up the selected labware and moves to the x/y - coordinate of the position to
be taught.

Teaching with iSWAP
Teaching parameter
iSWAP settings Approximate target position

Use labware from sequence:

X-position [mm]:

[Mun_s5_FI_Lb_ooo1

- 320.5

Orientation while teaching:

@) Grip on small side

i I Grip on large side

Grip inverse
Grip height [mm]:
3

Tolerance [mm]:
2

Grip width [mm]:
81.5

Opening width before access [mm]:
84.5

Grip force:

Y-pasition [mm]:
242

Motion type during run
Complex movement
Stretch arm

Retract distance [mm]:
0

Labware orientation:

Collision control
/| Enable colision control
MNote:

The setting of the collsion control flag
impacts only dual arm instruments,

[ OK ] | Cancel | | Help

9. The keyboard (arrow keys, page up, page down) can guide the iSWAP to the labware. The
correct position is reached if the labware is touching the bottom of the transfer position. Prevent
the iISWAP from crashing.

10. Click [OK] to proceed.

627044_00 113



VENUS Software Programmer’s Manual

Move Probe - Key Control

Page Up
T e w: [32050 |
— ? o po 560 | o
X :

o l

Page Dovn z: |275.70 iul
+ = increasze step size
- = decrease step size Step: 1.00 mm

Uze arrow keys and page up/down keys to move probe.
Usge +/- keys to increaze/decreaze step size respectively.

kowe to Pozition... ak l | Cancel

11. When [Cancel] is clicked, the iSWAP puts the labware back to the picking-up position and
moves to its park position.

Move iISWAP
Maove

If the iISVWAP is in a collision-free position press O, otherwise move the
ISWAF to a collision-free position using the keyboard.
Z-axis must be located in a collision-free space.

Page p
ZT/,1- p

A%

o *

Page Down

Gripper | delay tme 0 sec.

+ = increase step size e 1
- = dectessze step size Step L]

Use arrow keys and page up/down keys to move the gripper.
Use +/- keys to increasedecrease step size.

T Canc T

12. The taught coordinates are now stored. If the iISWAP cannot move up to the traverse height
(e.g. shelving position where the iISWAP would collide with the shelf above it).
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13. Click [OK] if the iSWAP is in a collision-free position.

Nun_36_Fl_Lb_0001 - Adjust Labware Position (=]

(@) Fixed deck {use first position only) () Use first and last position
Absolute Rotation:

@ 0 deg. () 180 deg.

D 90deg. () 270 deg. (©) Other 0.000 iz, 000000000000
L 1) *0

Location (x,y,z) mm:

Firstposition: 658.000  146.000  187.150 000000800800

| Position probe at center and bottom of container at first position 000000000000
000000000000

Lask position: | 757.000 83.000 187.150 Mawe Probe...

| Position probe at center of container at last position

0K ][ Cancel ] [ Help

14. The coordinates have been stored. The taught x/y/z coordinates are displayed in the “Adjust
Labware Position” Window.

15. Press [OK] to transfer the data to the deck layout.

16. The iISWAP places the labware back to the pick-up position and returns to its park position.
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7 How to Create a Method

7.1 New Method

Double click the shortcut icon of the “ML STAR Method Editor” displayed on the desktop of the
PC to start the method editor or select “Start = Programs - HAMILTON - ML STAR > ML
STAR Method Editor “.

. : 1 . . .
1. To create a new method, click on the tool bar icon “ =~". A selection dialog will appear.
or
2. Click on the “File” Menu, select “New = Method"”.

‘J Hamilton Method Editor - [Demo_DispenseOnTheFly (Modified)]
i View System Deck Tools Window Help

Too L7 Open.. Ctrl+0 2 Sub-method Library...
=  Llose il System Deck...
9 Close All Ternplate Library...

3. Select “Method” and click [OK].

4. Enter a file name for the first method and click [Save]. The new method is saved.

7.2 Linking a Deck to a Method

If an existing system deck will be used for a method that will be newly programmed, it has to be
linked to the new method. How to create a system deck is described in Section 5.3 System Deck.

To link the deck layout to the new method, simply follow these steps:

1. Click the "Method - Instruments and Smart Steps..." Menu. The “Instruments” Dialog will
appear.

iJ Hamilton Method Editor - [Demo_DispenseOnTheFly ]
E) File Edit View Tools Window Help
L EIE e rosrorsis. |

Toolbox Libraries...

&2 Custom DialogStf  Local sub-methods...
&) Microlab® STAR S
ﬂ ML STAR Global Variables...

x ! ‘ Dependencies...
o l m-n'! J B J | Method Parameters...

| @S

1000 1000 1000

& g

= s sml

M| = @)
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2. Click [Browse], to browse for the System Deck. A file selection dialog appears.

3. Click in the file dialog to select a deck layout and click [OK]. The “System Deck File:” and
“Instruments:” fields in the dialog show the selected file and instrument.

Click the checkboxes under “Smart Steps:”, to select “ML STAR Smart Steps”, “Data
Handling Steps”, or “Custom Dialog Steps” (they can also be enabled and disabled later by
activating the dialog again). Depending on the selection, more toolbars are added to the
toolbox which can be found on the left side of the Editor's Window.

4.

i,| Instruments and Smart Steps \E\
System Deck File:
:Progra Browse...
Instruments:
Instrument Short Instr. Name Low-level Steps -

Wicrolab® STARlet ML_STAR Vizible A
Smart Steps:

[¥]Custom Dialog Steps

[[|Data Handling Steps

[V|Microlab® STAR. Smart Steps

QK l l Cancel ] l Help

As soon as the method uses instrument-specific steps, the “ML STAR” Option in the
“Instrument” Section of the “Instruments” Dialog (see image shown above), is locked and can
no longer be disabled. The system deck can no longer be separated from the method until all
instrument-specific steps are deleted again. The same applies to the options in the Smart

Steps Section.

NOTE

deck layout.
Linking the deck of another instrument to a ML STAR will result in an error

message.

Instrument specific commands are only visible if an instrument is linked to a
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7.3 Programming

Dragging icons from the toolbox on the left and dropping them into the method window on the right
will easily write a method.

iJ Hamilton Method Editor - [Demo_DispenseOnTheFly |
| File Edit View Method Tools Window Help

Dz d |3 ) B4 |6 %@ ME & E %
Toolbox . v X Method | Orfbort
&2 Custom Dialog Steps
4@ Microlab® STAR Smart Steps 1 W Intialize (Single Step) on ML_STAR
_.u.] ML_STAR Always initialize: Off
& 1000l Channel Aspirate - > ' ireturn :EIU&(S}'
] . A ommen
| 1000p! Channel Dispense \L “3@ =Settings for the different volumes=
& | Jml Channel Aspirate : -
v : 3 ¥ Grouping
= | 5ml Channel Dispense ‘ Seftings for 10-50ul volume per well (volume, speed, start x-offset)
.I““‘I. ISWAP Transport . 3 Abg Tt
1] 1000u!l Channel CO-RE Grip Transport 3 <Calculation of the total volume to aspirate (per tip). Since we pipette over a full ple
[.SZA 5ml Channel CO-RE Grip Transport 46 Assignment with Calculation
il 1000u1 Channel Tip Pick Up (Single Step) X241 Totalaspvolume' = VolumePeriel =12
!J 1000ul Channel Aspirate (Single Step) 47 @ Comment
“-4 1000pl Channel Dispense (Single Step) 3 =Tip pickup and aspiration of the full velume=
" 1000pl Channel Dispense an the Fly (Single § - 48 1000p1 Channel Aspirate on ML_STAR
ik 1000pl Channel Tip Eject (Single Step) port’ Seguence: ML_STAR.rgt_cont_120ml_al0_0003, Volume [pl]: Totaldsp\Volume, Lig
‘ AN T lmmem el Ced | oacd | imennd | omaomd T Al - D rEturn VEIUE{S} N

Inserting a new command or performing a double click on an existing command opens the
corresponding dialog to edit the command-specific parameters. For example, using the
“Assignment” Command, which is used to define and assign variables. A dialog box which allows
values specification will prompt, as shown in the image below.

s )

=0 Assignment - New @
ariable: Walue:
Fipettingtolume ~ = 3k -

] I l Cancel I [ Help

Copy - Paste Step

The familiar copy-paste technique can also be used. To apply, simply highlight the step or the
block of adjacent steps.

On the “Edit” Menu, click “Copy” or click [Ctrl]-key and perform a left-click “Drag and Drop”.

To insert a step from the buffer, click on the line above where the step should be inserted, then
paste.

It is also possible to load different methods into the editor and copy steps between methods.
Enable/Disable Step

All steps can be disabled/enabled upon request. Perform a right click on a step or a selected block
of steps and selecting “disable / enable” from the Context Menu.
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Disabled Steps change their color:

Methad | Orabort Methad | Orahart
1 Aszignment 1 Azsignment
X=0 pipetteyolume =20 X=0 pipettevoume = 20
2 ‘ 1000pl Channel Azpirate on ML_STAR 2 * 1000p! Channel Aspirate on ML_STAR
for” Sequence: ML_STAR.SMP_CAR_24_1: o | Sequence: ML_STARSMP_CAR_24 1
0 return valuels) . 0 return waluels) .
3 ,' 1000pl Channel Dispense on ML_STAR 3 : 1000pl Channel Dispense on ML_STAF
= | sequence: ML_STAR nun_S6_fl_|_002 = | sequence: ML_STARnun_96_fl__00z
0 return valuels) . 0 return valuels) .

Enabled: white background shows that the step Disabled: dark background indicates that the
will be executed at runtime. step is not executed during run.

Group Steps

1. To have a structure in the method, it is possible to combine several steps into one group. To do
so, select the desired steps and right-click to enter the Context Menu.

2. Select “Group Selection”.

Method | OnAbort

Assignment
X=0 pipettingVolume = 35"

52 Copy

X Delete Del

Clear Selection

4 Edit Step... Ctrl+E

Disable Steps Ctrl+D

Group Selection...
Insert HSL Code...

Outlining L4
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3. Fill out the “Grouping Steps” Dialog. An icon can be selected by using [Browse...]. A
comment can also be added. Click [OK] to confirm.

e

" Grouping Steps @
Symbuol
29 -
Comment:
These steps are used for SAMPLE PREPARATION| -
4 3
OK || Cancel |[ Hep

4. The group of steps will then be displayed in a single line. To expand, click on the “+” sign found
on the upper left of the line.

L Grouping
. Theze steps are used for SAMPLE PREPARATION

Changing the Step Color
The step color can be changed in the “View - Customize = Step Color” Menu:

Customize @

Toolbars I Commands
Step Visibilty in Toolbax | Step Colors | Toolbox Groups Order

Disabled Step:

Comment Step:
Emoneous Step:
BExecutor Only Step:
Scheduler Only Step:
Run View
Cumrent Step:
Emoneous Step that aborts run:

Emoneous Step:

I

Defaults

0K || Cancel |

Help |

Saving Methods

Once at least one change in a method has been made and an exit from the method editor is
wanted, a prompt will ask whether to save the changes or not.
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At any time, the work can be saved by selecting "File — Save" or simply through the toolbar icon
ok » for Save and “ i "for Save All.

7.4 How to use Templates

“Templates” offer a framework for commonly used method parts. This shortens the programming
time immensely since the programmer does not have to start from scratch. Templates and sub-
method libraries within a method are treated similarly.

A “Templates” or “Toolbox Templates” Tab is available. This is where the existing templates can
be found.

Toolbox x
(Y General Steps

) Local Sub-methods

sl'z Fawarites

“ia Templates

g, BWS_Abort

~0g, BWS_Waccum

=g SerialDilubionde

NOTE

Templates are not part of the basic installation of VENUS Software. They have
to be added after the installation of VENUS Software.

7.4.1 Including Templates

Templates have to be stored in the folder C:\Program files\HAMILTON\Library\Templates (the
non-bold sections of the path may differ if a different language is in use).

NOTE

For the availability of templates, please consult a local Hamilton
Representative.
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7.4.2 Using Templates

After the templates have been copied to the .../HAMILTON/Library/Templates folder, they will now
be visible in the “Templates” or “Toolbox Templates” Tab found in the Toolbox on the left side of
the window when opening/creating a method.

To use a template, drag it from the toolbox onto the method.

*J Hamilton Method Editor - [Templates :1]
E'l File Edit Yiew Method Tools Window Help

DeHa | S A IS % @
Toolbox - % —|—‘Method e

£ Custom Dialog Steps

) Microlab® STAR Smart Steps ]
“gl ML_STAR

Y General Steps

%) Local Sub-methods
¢ Favorites

-Lz Templates

2 BVS_Abort

<z BVS_Vacuum

<z SerialDilutiond6

If a template is using parameters, the parameter window opens and can be filled (this is very
similar to the use of sub-methods / sub-method libraries). Refer to Section 9.1 Sub-Methods and
Sub-Method Libraries.

The example below shows the parameter window of the serial dilution template, where the
instrument, sequences, volumes and the concentration have to be defined.

Sub-method parameters;

Description | Value
A |Instrument [iniout] o
2 |Tip sequence [in] hd
3 |Eject the tips after each dilution step? (YES =1, NO =0) ﬂ
4 |Sample zource zequence [in] ﬂ
2 |Fluid zource sequence [in] ﬂ
& | Diltion target sequence [in] ﬂ
7_|olume of the sample [in] ]
8 |Lewel of dilution (possible 1:2 - 1:20] [in] ﬂ

After entering all necessary parameters and closing the window, the system will generate a “Sub-
method” Tab in the method editor (see below) and include the sub-method steps to the new sub-
method.

Method | SenialDilutiond6_1 | Ondbort

If the template is fulfilling all requirements, no further changes are necessary. Finish the method
programming.
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7.4.3 Changing Templates

There are two ways to change a template:
¢ Change an added template (in a method locally)

e Change the template’s source file

Change an added Template (in a method locally)

If the templates steps need modification, just click on the Template’s Tab in the method. This
switches to the e.g. SerialDilution96_1 steps. Here, all necessary changes can be made to
completely fulfill all the requirements. For example, an aspiration of a sample can be modified with
a mix step.

NOTE

Changes made in the method under the Template’'s Tab are only valid for the
particular template.

It is also possible to add the same template several times into the same method. This could be the
case when e.g. two serial dilutions with different steps are needed in the same method. The
templates include an index as a suffix (see below) as an indicator so that each template can be
adapted according to the customer’s needs.

Method | Seniallilution36_1 || SeralDilutionds_2 | Ondbart

Change a Template’s source file

If a template should be changed to reduce the adaption work in every method, open the original
Template file in the C:\Program FilesS\HAMILTON\Library\Templates folder. This folder is where the
original Template files are stored. The Templates can be opened and modified from here. After
applying the necessary changes, save the new version and open up a method to include the new
version.

NOTE

To change a template globally, please open the file located in the C:\Program
Files\HAMILTONI\Library\Templates folder and change the original template. All
following includes will then contain the changes made on the template.

Changing an original template file will have no effect on the previously included
templates. Only the newly added templates will contain the changes made in
the original file.
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7.5

Programming Templates

There are different ways to create a template.

1. The easiest one is through the “File > New > Template Library” Menu.

L] Hamilton Method Editor

View Tools  Help

] - etnod..

L #) Sub-method Library..
Import... | System Deck...
Print Setup...

1 Demo_DispenseOnTheFly

2 Demo_DispenseOnTheFly

3 C:\Program Files\..\Test

4 ChUsers\,.\Desktop\Methodlx
5 CAUsers\..\Desktop\Methodlx
6 CAUsers\..\Desktop\Methodl

Exit

2. Save the new template with a relevant name. Confirm with [Save].

7.6

i, Save As

Defautt folders:
Save in . Templates

5 - = MName
\ l |

ethods -

Folder Recent Places

Desktop

=
Libraries
A

Computer

@

No iterms match your search.

- 02 @m

Date modified Type

Network

File name:

- Save

Save as type:

[ Sub-Method Library Files (*.smt) -

[ Caneel I

To edit an existing method:

1.

Use the Toolbar Icon to open an existing method.

or
From the “File” Menu, click Open.

How to Edit an Existing Method

The “Open” Dialog appears where all method files of the current directory will be selectable.

Once a selected method is opened, the Toolbox Window contains the "General Steps" and
"Local Sub-Methods", all other instrument-dependent groups that may have been included
(e.g. ML_STAR, ML STAR Smart Steps) and application-specific library groups (e.g.

“HSLTipCountingLib” or “HSLStrLib").
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8 How to Create a Sequence

8.1 Sequence Editor

The sequence editor is part of the system deck editor. It is activated by clicking the “Sequences”
Tab. With the sequence editor, the programmer declares series of cavities (containers) in an order
in which they are processed by the instrument.

Automatic Creation of a Sequence

1. If alabware is added to the deck, a default sequence is generated automatically (as long as the
‘Generate default deck sequence’ checkbox is activated).

2. The system checks which stamp tool is activated. The active stamp tool will be used for the
sequence creation in the "Stamp Tool" Tab. To change the stamp tool, click the appropriate
Probe Head Type.

Probe Head:
omaos () |1000pl Channels "J i

| Jululmin]
[51 L Isls) . .
C#00% (@) Single position

7-Height Sorting:
@) Top down

Layers | Preview  Stamp T,:,,:,||

3. To enable the automatic sequence generation, click on the “Labware” Tab, used when adding
labware. Tick the “Generate default deck sequence” Box as highlighted on the image below.

Browse. .. Search Labware: -

[+ Plates -
- ML STAR Carriers

[ ML STAR Tips

[#- ML STAR Wash Stations
.. ML STAR Tools

... ML STAR 96 CO-RE head

ML STAR 384 CO-RE head -

|7] Generate default deck sequence Indude cover

m
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4. Dependent to the active stamp tool, the automatic generated deck sequence on the new

labware will be created.

Search Sequence:

Clear Selected | |Deck Sequences

System Managed Sequences

Waste

Wasteld
Save Waste12

Waste 16

Validate. ..

MIStar 1000ulHighVolumeTip

Creating a Sequence Manually

Play Sequence:

(2] ()]

Besides automatic created sequences, the Hamilton VENUS Software also allows the creation of
sequences manually. This gives maximum flexibility and allows total control of the pipetting
process. As a simple example, pipetting into every odd column of a plate shall be done. Instead of
jumping around in an automatic sequence by only setting a current and end position, create a
sequence that only contains all desired wells for the aspiration.

To create a new sequence, perform the following steps:

1. Open the system deck and select the “Sequences” Tab.

2. Click the [Clear Select] Button to make sure no sequence is selected.

3. In the system deck window, select by clicking on the wells to add these labware positions to a

sequence. The selected positions are highlighted in dark brown as shown below.

Nun_96_FI_Lb_000

4. Left click and do not release. Continue by moving over the desired positions, when the

positions are covered by the rectangular parameter, release the button.

It is possible to use the rubber band action to add positions to a sequence. Please notice that
the selected stamp tool will be used to sort the sequence when the rubber band action is being

used.
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8 How to Create a Sequence

NOTE

To select a labware position, click on it once. If a labware position is clicked the
second time, it will be added to the sequence again.

5. Once all the positions belonging to a sequence have been selected, click the [Save as] Button
found on the upper left side of the window. A save dialog where the name for the sequence is
specified will be prompted.

Mew Sequence @

Sequence name:

s

oK ] | Cancel |

6. Make sure to use relevant names such as “TargetPlateOddColumns” instead of
“MySequencel”. Enter a name for the sequence and click [OK]. The sequence is shown with
the name in the “Deck sequences” List at the top center of the deck layout section, and the
color changes from dark brown (draft sequence) to light brown (saved sequence).

7. In creating sequences on stacked labware (e.g. a stack of plates), select the Stack Z-Height
Order in the Stamp Tool box first. The sequence will then be sorted top-down (descending) or
bottom-up (ascending), depending on the chosen sorting method.

Probe Head:
se0a (g Ill.'.ll.'.IDuI Channels =

i)

A= rSiRgiE position

Z-Height Sorting:
@ Top down

1

Bottom up

Layers | Preview  Stamp Tool

Checks

To envision the created sequence, select the sequence name from the “Deck sequences” List.
The name of the sequence appears in blue, and the positions belonging to this sequence are
highlighted in light brown.

1. To have the sequences checked by the system, click [Validate] on the lower left side. A dialog
will appear listing the invalid positions; otherwise it will state the following message: “All
sequences for this instrument are valid”.
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or

Use the “Play Sequence” Function to see the sequence being processed. The “Play” Function
is controlled by three buttons above the tabs in the upper half of the method editor screen. The
[Play] Button first deselects all positions in the sequence and then plays the sequence. As
each position is selected, it is at the same time coated in the deck-layout view and highlighted
in the grid and tree views. Play can be paused at any time and can be resumed by clicking on

Search Seguence;

Clear Selected Deck Sequences

Wastel4
Wasteld

Sawve
Save As...

Waste12

— 1 |Waste
Advanced...

Waste 16

| valdate...
4

I

the [Play] Button again.

Select the sequence to be played in the Deck Sequence list by making use of the buttons

below.

Play Sequence:

DOOE.
]

Play continuously

Stop

Play the sequence step by step

Advanced Sequence editing

To see all positions of a sequence in a list, double click the sequence or select the sequence and
click [Advanced] found on the left side of the “Deck sequences” List window. The position of the

selected sequence will be displayed, as shown in the image below.

Mun_96_FI_Lb_0001 - Edit Positions
Sort by column
Labware Positi X Y -
Sort by: | (none) '] [Ascending v 1 Mun_95_FI_Lb | A1 613.00( 146.00{ 21
Then by: [ (rone) p— 2 Nun_95_FI_Lb[B1  [613.00] 137.00[ 21
. 3 Nun_96_FI Lb|C1 | 613.00] 128.00[ 21
Then by: | (none) Ascending 4 Nun_96_FI Lb|D1  [613.00] 119.00{ 21
5 Nun_96_FI_Lb | E1 £13.00] 110.00] 21
ot A 5 Nun_96_FI_Lb | F1 £13.00] 101.00] 21
— 7 Nun_96_FLLb|G1 | 613.00] 92.000( 21
3 Nun_96_FI Lb|[H1  [613.00] 83.000{ 21
Sort by direction 9 Nun_95_FI_Lb | A2 622.00] 146.00) 21
Click on a corner and select the direction 10 Mun_86_F| Lb | B2 622.00] 137.00| 21
- @ Upfoown 11 Nun_96_FI Lb|C2 |622.00]128.00[ 21
- 12 Nun_96_FI Lb|D2  [622.00] 119.00{ 21
() Left/Right 13 Nun_96_FI Lb|E2  |622.00] 110.00[ 21
14 Nun_96_FI Lb|[F2  [622.00]101.00{21
15 Nun_96_FI Lb|G2 |622.00]92.000[21
[ Apply Stamp Tool ] e 16 Nun_96_FI Lb|HZ  [622.00]83.000{21
s 17 Nun_96_FI Lb|A3 | 631.00] 146.00( 21
[ Delete Selected Positions ] 18 Nun_96_FI Lb|B3  [631.00]137.00{ 21
19 Nun_96_FI Lb|C3 | 631.00]128.00[ 21
20 Nun_96_FI Lb|D3  [631.00] 119.00{ 21
21 Nun 96 FI Lb[E3  |631.00/110.00(21 7
4 L} 3
[ QK ] [ Cancel ] [ Help

The grid contains one row for each labware position in the sequence.
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8 How to Create a Sequence

Editing positions
The “Advanced” Window offers several sorting options.
Sort by column

This allows sorting the sequence by LabwarelD, PositionID, x, y and z. It is possible to specify up
to three sorting options. Sorting will be executed as soon as the [Sort All] Button is clicked.

Sort by direction

This allows sorting the whole sequence from top-down or left-right. Sorting will be executed as
soon as the [Sort] Button is clicked.

Apply Stamp Tool

This sorting option refers to the selected stamp tool in the stamp tool panel. When for example the
“Head 96” stamp tool is activated, the sequence will be sorted to process the positions with the
Head 96.

Delete Selected Positions is used to delete one or more positions from the sequence. Click on the
index (the number on the left side) of the position(s) to delete and click the [Delete Selected
Positions] Button.

The [CTRL] Button can be used to select several specific
positions in the sequence. All selected sequence positions
are highlighted in the deck layout.

288.00| 478.00| 187.15
8 Nun_S6_Fl Lb | H1 288.00 487.00| 187.15

5 Nun_S6_F| Lb | A2 307.00( 530.00| 187.15
10 Nun_S6_F| Lb | B2 307.00( 521.00| 187.15
11 Nun_S6_F| Lb | C2 307.00( 512.00| 187.15
12 Nun_S6_F| Lb | D2 307.00( 503.00| 187.15
13 Nun_56_FI_Lb | EZ 307.00( 454.00| 187.15|
14 Nun_56_FI_Lb | F2 307.00( 485.00| 187.15|
15 Nun_56_FI_Lb | G2 307.00| 475.00| 187.15
16 Nun_96_F| Lb | H2 307 00| 457.00| 187 15|
17 Nun_S6_Fl Lb | A3 316.00( 530.00| 187.15
18 Nun @8 Fl Ik | R3 316 0ol 5241 ool 127 15

| Labware [rositi] x | v | z
530.00] 187, 9290000000009
512.00| 187 200000000000

oo ok 107 000000000000

494 00l 187 -

Saving the Sequence

Once the labware positions in the sequence are in the desired order, save the sequence by
clicking the [Save as] Button.

Saving affixes the order of each row in the grid as the order of the labware positions in the
sequence. Upon saving, a prompt will request a name for the sequence.
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Any existing sequence in the Deck Layout can be activated for viewing and/or editing by selecting
the sequence name in the Drop-Down Menu.

Additional labware positions can be inserted in the active sequence by selecting them in the Deck
Layout View. Existing positions can be removed. Positions can be reordered as described above.
The sequence can be resaved to fix its positions according to the new order.

8.2 Stamp Tool

The “Stamp Tool” Function allows applying the sequence positions to a labware depending on the
pipetting tool being used: 1 to 16-Pipetting Channels, CO-RE 96 Probe Head, CO-RE 384 Probe
Head, CO-RE 384 Probe Head STP (see Section 12.8 Method using the CO-RE 384 Probe Head)
and Nano Pipettor. The order is applied during the adding of labware onto the deck or when using
the rubber band function to create new sequences.

Probe Head:

2233 (@ [1000|.|| Channels v“ i I
¢ 1000pl Channels
= "1 - 1000yl channel ¥ serpentine
Z-Height 501 2 - 10004 channel X
~ 2 - 1000pl channels X serpentine
= 3 - 1000pl channel X
3 - 1000yl channel X serpentine
4 - 1000pl channels ¥
4 - 1000pl channels X serpentine

& - 1000yl channel X
Layers EG - 1000pl channel X serpentine

& - 1000pl channels X
8 - 1000yl channels X serpentine

The “Single position” Selection adds 1 position to
the new sequence wherever the cursor is positioned
and ticked (on a container).

Probe Head:
géggg ) | 1000l Channels vlm

{ul” 1 Isis} . i
C#00% (@) Single position

Z-Height Sorting:
@ Top down

e

Bottom up

W Stamp Tool
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9 How to Create Sub-Methods

9 How to Create Sub-Methods

9.1 Sub-Methods and Sub-Method Libraries

Parts of the existing methods can usually be re-used at a later time in the same method or in other
methods. The VENUS Software enables grouping of useful command routines that are called sub-
methods.

A local sub-method is part of a particular method and remains linked to it. It is displayed along with
the method it belongs to.

Method 1 Method 2

A sub-method library contains an independent sub-method that may be used in several
independent methods. To make use of the advantages of sub-methods, the functions of the “Sub-
method* Library has to be included in a method.

Method 1 . Method 2
_________________ Submeth-Lib 1 e,
| Submeth-Lib 1 i [ ﬁ ! Submeth-Lib 1 !

""""""""" k Submeth-Lib 2

Although sub methods and sub method libraries are different in terms of scope, the programming is
very similar.
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9.2 How to Create Sub-Methods

1. In a method, right-click in the top area beside the "Main Method" Tab / "OnAbort" Tab to open
the Context Menu then click the [Add...] Button to open a new dialog box where the interface
of a sub-method can be defined.

Method | OnAbort T 5
~

2. The “Define Sub-method” Dialog, as shown below, will appear.

I, Define Sub-method ==
Mame: Visibility: Return value
Mot exported No return value ']
Sub-method description:
Parameter
Name Type Direction Description -
Remove
Jove Up
] (T +
o | (Lo ) [

3. Specify a sub-method name.

The "Visibility" Option can only be used in sub-method libraries. Such collection of steps may
itself contain functions/procedures which will not be exported. In this case, they are of local
nature and hence are not visible by the user of the library. Local sub-methods will always be
visible in the method within which they are defined.
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9 How to Create Sub-Methods

4. Enter a "Sub-method description" to briefly describe its use. This entry is optional but helpful
to other programmers who may access the method. Note that quotation marks are not required

and should not be used in this field.

MName:
transportithISwap

Parameter
Name

i, Define Sub-method

Sub-method description:

Visibility:

Not exported

This submethod simplifies the transports with the iSwap.

Type

Direction

Return value

==

Mo return value

h |

Description

Pick_up_Position

Sequence

Input and Output |« |

Where to get the plate

Place_Position

Sequence

Input and Output |« |

Where to place the plate

LidPark_Positicn

Seguence

[l

Input and Output |« |

Where to park the lid

m

Fl

Copy

3

Add
Remave
Mave Up

[ ok

| | Cancel

| [ Help ]

One or more parameters can be assigned to a sub-method, to do this, perform the succeeding

steps:

5. Click [Add] for each parameter to be assigned.

For each parameter specify:

e A name (which will be referenced throughout the sub-method),

e Atype (variable, sequence, etc.) selected from the list in the drop-down list available,

e Addirection (input, output or both)

= “Direction” refers to whether the variable used to call the sub-method in the main
method may be altered by the sub-method or not.

= The “Input” Option means that the original variable is not to be altered.

= The “Output” Option means that the original variable will be overwritten by the sub-
method, and the value of the original variable cannot be used inside the sub-method.

= The “Both” Option (both input and output) means that the original variable will be

altered by the sub-method.

7. A short description of the parameter (without quotation marks).

Example:

If the main method contains a variable par =10 and the sub-method contains the operation

par = par + 5:

e The “Input” yields the result 10 (the value of the parameter is copied from the main
method and overwrites the value in the sub-method)

e The “Output” yields 5 (no value is read from the main method)

e Then “Both” yield 15 (the value of the parameter is copied from the main method and is
added to the operation in the sub-method).

To remove a parameter, click one of its description fields, and then click [Remove].

To reorder parameters, select one and click [Move Up] or [Move Down].

627044_00
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8. Click [OK] to store the sub-method interface. The system returns to the previous window, and
the new sub-method is included in the “Local Sub-methods” Tab found in the toolbox window.

Toolbox x
0 Microlabh® STAR Smart Steps

&% ML_STAR

Y General Steps

) Local Sub-methods

# Transporbwithizw ap

9. Additional sub-methods will be added to the “Local Sub-methods” Tab. The main method
itself is always on the first tab.

Modifying a Sub-Method

To modify an existing sub-method (e.g. by adding or deleting steps), click on its tab in the method
window and it will open for editing.

Method | TranspotWithlswap | OnAbort

2

Variables in Sub-Methods

Just like in a method, variables can be created in a sub-method. However, unlike those in a
method, sub-method variables remain local (see Section 11.1 Variables and Return Values).

Promoting Variables to Global Status

A local variable defined inside a sub-method can be promoted to global status if it has to be used
elsewhere.

From the Menu, select “Methods” and choose “Export Local Variables...”. A dialog will prompt
containing a list box that displays the local variables in the current sub-method.

1. Tick the box of all variables that will be promoted to global status.
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9 How to Create Sub-Methods

2. Click [Export] to promote the variables globally.

i, Export local Variables

't

Set the chedkbox to export the variable, Expor

Local variables of current sub-method: Cancel

Help

9.3 Sub-Method OnAbort

The “OnAbort” Sub-method appears in every method. This sub-method is used to execute steps in
case of an (instrument- or user caused) abort. It can contain indicated to do instructions when the
method is aborted. If a method finishes successfully, the steps in the OnAbort sub method are not
executed.

Method | OnAbort

10 J#” 1000u1 Channel Tip Eject (Single Step) on ML_STAR
Channel {1..8): 11111111, Optimized channel use: All seguence positions, Use default waste: On
3 return value(z) .
BYSTerminate of HSLVacuuBrandPump
HELStarBVELib: BV STerminate{PumplD)

_

OnAbort

11
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10 How to Create Labware Files

10 How to Create Labware Files

If the labware is not pre-defined, custom racks and containers can be defined using the Labware
Editor. The custom labware can be used like any other pre-defined labware object from the library.
A labware object is a representation of the real physical labware.

To define the new labware:

1. Select “Tools = Labware > Labware Editor ...” in the Method Editor, or the “Define
Labware” Icon found on the toolbar:

File Edit WYiew Method Tools Window Help

N Hd @ | 3 42 L | @
Iy Labware Editor

The Labware Editor with an empty main window will be activated.

3. To create a new labware, select “File = New" from the Labware Editor Menu. The sub-menu
offers five choices, which are the different types of labware. This will be explained in the
succeeding sub-sections.

/% - Hamilton Labware Editor

Edit View Help

Mew 2 Rectangular Rack
Open... Ctrl+Q Circular Rack
Labware Installation... Container

Save Chrles Wash Station

Template

Generate Labware Category Index

Labware Categories...

Recent File

Exit
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10.1 Defining a Labware

The following section illustrates the procedures for defining a labware using the example of a
rectangular rack. The first step of each labware definition is to describe the geometry of a single
container. The second step is by putting several containers together which creates an overall
labware (e.g. tube).

10.1.1  Defining a Container

A completed container can then be used in a rack definition.
1. Select “File > New > Container” from the Labware Editor Menu.

2. Define the container as a round-bottomed tube with an outer diameter of 10 mm, with a total
container length of 75 mm and a material thickness of 0.5 mm.

3. Indicate the number of container segments as “2” because the tube has a cylindrical segment
and a round-bottomed segment.

4. Remember that the Base Point for all further references is the inside bottom point.

_<l—o>_
— i
Segm. 1+
Base point——— 75
S —
Segm. 210'% &
| 4 ) J

A

5. Set the clearance height at 80 mm (75 mm for the container length plus additional 5 mm for the
traveling); measured from the container inner base (Base Point). The clearance height is the
height at which the pipetting arm can pass over the container without touching it.

m—>

Clearence height
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10 How to Create Labware Files

6. Set the maximum pipetting height (minimum height above tube bottom) counted from the
container bottom to 4 mm. This allows the tip to go down to a position of 4 mm above the tube
bottom (this gives the “Dead Volume”).

Click the checkbox for Liquid Level Detection, to mark it.

8. With the assumption that the last 7 mm will not contain any liquid and with some additional LLD
space (here 2.5 mm) the liquid seeking height is 70 mm.

An information will be prompted when an unexpected LLD is found.

liquid seeking heigh

4
max. pipetting height
L

9. Set the “touch-off at bottom height” to 0 mm.

10. “Touch-off at bottom height” is the position of the tip when dispensing with “touch off” into
an empty container.

11. If a side touch dispensing on the container is not wanted, leave the “wick side of container”
checkbox unmarked.

Container Definition [l
Number of segments: 2
Thickness of container base 1 mm
Heights measured relative to inner base of container
Clearance height 70 mm
Maximum pipetting height: 1 mm
Touch off at bottom height 0] mm
Wick side of container valid
V| Liquid level detect valid
Liquid seeking height 0 o
Capacitive LLD: 0 -
3D Model Browse
30 Model Offsets fcy.z) 0 0 0
[ Met> | [ Cancel | [ Hep

A Side Touch Dispense is a special dispense mode to prevent droplets on the tips end.
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12. The tip will move in the center of the container to the specific touch off height. From there, a

Right move is performed. Then, the liquid will be dispensed and the tip or needle moves up and
away.

Touch of height (el 1o rner bace of container}: 42| nm

Move to height Move to wall Dispense Move up & away

*

42 - - \
¥ 3

13. To perform a side touch dispense with the ML STAR, the values for the touch off height and the

right move must be specified. Mark the checkbox “wick side of container” to display the
dialog for setting the values as shown below.

Container Definition

Number of segments: 1
Thickness of container base 1 mm

Heights measured relative to inner base of container

q

PSR

Clearance height 0 mm
Maximum pipetting height: 0 mm
Touch off at bottom height 0] mm

[ Wick side of container valid

[ Liquid level detect valid
Liquid seeking height: 0 mm
Capacitive LLD: |0

30 Model:
30 Model Offsets feyz): 0 0 0
<Back | Met> | [ Cancel | [ Hep

14. Click [Next >] to continue.

15. The “Container Segment Definition” Screen shown below appears.

Container Segment Definition (from container rim to base) @

Segmert 1 | Segment 2

Segment approximation

@ Cylinder
® G Rounded base segment
) Rectangle —
V-Cone base segment
) Inverted Cone

) V-Cone

s
Upper intemal Diameter: 10 mm

H
l Intemal segment Height: 20 mm

<Back || Ned> | [ Cancsl | [ Hep
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16. Select “Cylinder” as a shape for the upper segment (Segment 1).

17. Supply values for the inner diameter (10 mm) and the segment height (20 mm).

18. Now, Click on the “Segment 2" Tab. The tab should appear as follows.

19. Select the [Rounded base segment] Radio Button.

20. Supply values for the upper internal diameter (10 mm) and the segment height (12 mm).

Container Segment Definition (from container im to base) @

Segment 1| Segment 2

Segment approximation

Cylind
ey @ Rounded base segment

Rectangle
V{Cone base segmert
Inverted Cone

V-Cone

Db
Upper intemal Diameter: 10 mm
3
3 Intemal segment Height 12 mm

<Back || Fnish | [ Camcel | [ Hep |

21. Click [Next >]. The screen presented below will appear.

22. Unmark the “Use front distance for all” Box. Supply a value for the right move and one for the
touch off height. Please make sure that the values are correct, otherwise it can result to a
mechanical crash.

Wick Container/Touch Off Parameters @
Touch off distances from center of container to container wall

Front: 3 mm V| Use front distance for all
Back 00| mm

Left: 00] mm

Right 0.0/ mm

Touch off height ffel. to inner base: of container) 43 mm
Finish Cancel Help
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23. Either calculate or measure these values before testing on a real instrument. An example on
how to measure the values is being illustrated below.

Right: 300 mm 2B 3
|

4.2

Touch off height [rel. to inner base of containerk 42 mm

24. Click [Finish] to complete the container definition.

25. Select the “ &= * Icon from the Toolbar to save the newly defined container or select “File -
Save as” from the File Menu. Enter a name for the container (e.g. “MyContainer”.[ctr]) and
click [Save].

10.1.2 Defining a Rectangular Rack

For ease of use, in defining a rack for the containers, ensure that all racks and containers defined
have clear and distinct names.

% - Hamilton Labware Editor

Edit View Help

New 3 Rectangular Rack
Open... Ctrl+O Circular Rack
Labware Installation... Container
< _— Wash Station
Save Ctrl+5

Template

Save As...

Generate Labware Category Index

Labware Categories...

1 C:\Program Files\...\epil.ctr
2 Gre 1536_Sq.ctr

Exit

1. Select “New > Rectangular Rack” from the File Menu in the Labware Editor. A series of
dialog boxes will appear allowing the programmer to design the rack.

e Always choose “Regular rectangular rack” to define or modify rectangular racks and
microplates. Choosing “Microplate” requests only a subset of the information relevant for
the ML STAR.

e If defining the cover is intended, check the “Include cover definition” Option.

e Activate one of the “Visible by default” Options.

e Click the “Background Color” Box to select a background color of preference.
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10 How to Create Labware Files

Type a name and a description for the new rack in the corresponding data fields.

Rectangular Rack Definition

Type

Microtiter plate

Imegular rack

Include Cover Definition

Backaground Color:

View (Optional)

Name:

Desoription

@ Regular rectangular rack

Visible by default

@ No Yes

[ §

==l

MNext > H Cancel ‘ [

Help

2. Click [Next >]. The image shown below will only be included in the wizard settings if the
“Include Cover Definition” Box has been ticked in the previous step.

3. To define the rack cover, specify the following:

“Covered Rack Stack Height”, i.e. the stack height if covers without racks are stacked

Distance from “Rack base to Cover Base”

“Stack Height”, if racks with covers are stacked

“Thickness of Cover” (in Z-dimension)

Cover “Dimensions” in x, y, and z

A cover name and description and select an icon for the graphical representation of the

cover, if one exists

627044_00
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If the cover shall appear in a labware category, use the “Assign Labware Categories” Tab.

Cover Definition @
Definition:
Covered Rack Stack Height: 12.5 mm Dimensions

Rack Base To Cover Base: 14 mm X 88 mm

Stack Height: 98 mm Yo 128 mm

Thickness of Cover: 1.5 mm z 4 mm
View (Optional):

Name: rack 1

Description: Rack with 96 wells

lcon/Picture:  Bitmaps\HAM_DWS6_L BMP - Browse...
30 Mode! Erowss...
3D Model Offsets fcyz): 0 0 0
Assigned Labware Categories
<Back || MNet> | [ Cancel | [ Hebp

4. To return to the previous step, simply click on the [< Back] Button. To proceed click [Next >]. A
dialog for the definition of the rack shape in the x- and y-dimension will prompt.

For the x- and y-axes, click [Insert Segment], to add the segments where the rack belongs.
Specify the dimensions of each segment in mm as shown below.

Rack Geometry @

w-ads rack geometry

Upper Width Lower Width Segment Height

{ Insert Segment ] I Delete Segment I

y-ands rack geometry

Upper Width | Lower Width | Segment Height |
Insert Segment ] I Delete Segment
cBack |[ Net> | [ Cancel | [ Heb
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7. Click [OK] on the “Geometry Segment” Screen and click [Next >] on the “Rack Definition”
Wizard.

Geometry Segment @
Segment Data
Upper Width: 120
Lower Width: 100

Segment Height: | 12|

[ OK ] | Cancel

8. After doing so, a new wizard will display, still requiring values.

9. In this dialog, key in the following:

Number of rows (number of containers in y-direction)
Number of containers or holes per row (in x-direction)
Hole inner diameter for display in the Deck Layout
Rack height (total height of the plate)

Rack clearance height (clearance from rack base where pipetting channels can travel
safely)

Stack height (when multiple racks are stacked - height of one rack)

Dimensions for clearance height (safe travel height for tips/heads/tools) and stacking
height. The difference between these two parameters is shown in the following sketch.

Tick “Load Rack with Containers”.
Give the overall clearance height of the assembly (here 100 mm).

If there is a rack that cannot be stacked, leave a value of 0 mm in the field “Stack height”.
Otherwise, measure or calculate the height. The image shown after the dialog box
illustrates how to measure the height.

Rectangular Rack Definition [
Number of rows 12 Use probe to measure rack
Holes per row g W] Include the rack boundary
V| Load rack with containers
Hole inner diameter 0| mm
Rack height: 12 mm
Rack clearance height 10.5 mm
Stack height 105 mm
View (Optional).
lcon/Picture:  bitmaps“96_L bmp - Browse
Image: ML_STAR\SCOREHEAD\Core96_TipSupport png
3D Model: Browse
3D Model Offsets jcyz). 0 0 o
< Back ” Next > ‘ | Cancel ‘ ‘ Help
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AT _;.m
_______________ s
SR 55,
A [ A
T T T T
Clearance height Stack height

e Tick “Include Rack Boundary”, to allow the boundaries to be set in one of the next steps.

10. Click [Next >], to get the “Rectangular Rack Measurements” Dialog box shown below.

11. Enter the distance between the holes in:
¢ x-direction (distance between the holes), in this example it is set at 9 mm

e y-direction (distance between the rows), in this example it is set at 9 mm

Rectangular Rack Measurements @

Distances are measured from hole center to hole center

Distance between holes {per row): 9 mm

Distance between rows S mm

Stagger
@ None

Inside

Outside

<Back | Net> | [ Cancel | [ Hep
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12. Click [Next >] to proceed to the indexing dialog.

Rectangular Rack Indexes

Indexes

Mumeric starting with index: 1

@ Alpha-numeric starting with index A1

Start indexing at:
1@ Back, left-most hole

Fort,cfmosthole ¥ | | Hl
]
And increment: | 1
| |
By row feaxis) ¢ vy vL
‘@ By column
‘ < Back |[ Nexd > ] | Cancel ‘ | Help ‘

The default indexing parameters are set as used in the Microplate but with alphanumeric
numbering instead of simple indexing. This can be selected or changed, depending on the

application.

13. After specifying the correct settings, click [Next >]. The dialog for the Boundary Measurements

appears.

14. The dialog below defines the following:

Adjacent boundaries of the center of the hole with the lowest (bottom-left-most) x- and y-
coordinates,

Width and length of the rack (e.g. the outline of a microplate)

Rectangular Boundary Measurments

Measure distance from center of first hole (see instructions) to:

Left outer edge of rack: 3 mm

Front outer edge of rack: 3 mm  seeinstructions below
Width of rack (measured along the x-zxis): 127 mm
Length of rack (measured along the y-ads): 8 mm

=

For regular racks, measure from the center of the left, front hole Y O
to the left, front edge of the boundary. A
. D O
For imegular racks and circular racks measure from center
of the first hole (back or front) to the left. frant edge of the £
boundary
< Back H Next > ‘ ‘ Cancel ‘ [ Help

15. The rack definition has been completed. Since the “Load the Rack with Containers” is
checked in step 8, the containers which will be placed in the holes of the rack can be defined

too.

627044_00
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16. Click [Next >], to continue with the “Container Type” Definition.

Container type (==l
Container type:
hamiton\ham_96_d ctr + [ Browse New
7] Rack is regular (same container type and base offset for all posions)
Containers are connected
Distance from base of rack to outer base of (al) 0 mm
ontainers:
Containers with Offset..

<Bsck | Fnish | [ Cancel | [ Hep

17. In this dialog, either browse the directories for already-defined containers (extension “.ctr”) to
fill the new rack with or click [New] to define a new container as described in Section 10.1.1
Defining a Container.

o Tick the "Rack is regular” Option to add a single container type to all positions in the rack
or to add different container types to positions in the rack, deactivate the "Rack is regular"
Option and click on the [Containers with Offset...] Button instead.

o Tick the “Containers are connected” Setting, if there are virtual containers which are
physically in one container. Virtual or Individual containers are required to position each
probe or pipetting channel correctly within a single large container and to have the correct
follow and volume calculations.

o Enter the distance from the bottom of the rack to the bottom of the selected container.
Remember to add in the thickness of the container bottom for calculations regarding the
container’s “reference point”.

18. To handle the offsets for each container, click [Containers with Offset]. All the containers with
their offsets are listed in a table as presented below.

NOTE

Update common values first, followed by updating each position through the
grid, and the “fine tune” offset values.
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Rack Positions

Position: Container type: Base offset:

Center x offset: | Center y offset:

hamitton\ham_56_d

hamittensham_96_d

hamitten\ham_%6_d

m

hamitten\ham_56_d

hamitton\ham_56_d

hamitten\ham_%6_d

hamitten\ham_56_d

hamitton\ham_56_d

0
0
0
0
0
hamittentham_95_d | 0
0
0
0
0

Z|@|o|~| @t lw )=

hamittensham_96_d
=

] oo~ |en|mfw]r]=

hamiton\ham d
hamitten\ham_%6_d

hamitten\ham_56_d

hamitton\ham_56_d

hamittensham_96_d

hamitten\ham_56_d

hamitton\ham_56_d

hamittensham_96_d

hamitten\ham_%6_d

I
0
0
0
0
hamittentham_96_d |0
0
0
0
0
0

hamitten\ham_56_d

ocololololololol ol cEBEIEE = o olclo|lo|lolola|le

Puozition Properties. .

QK. Cancel | | Help

19. Select one or more positions and click on [Position Properties...]. Note that all selected rows
will be updated with the set of values from the table.

Optional container offset (x, y): The default position for any container is the ‘center’ of the

container. This will be the calculated coordinate used at runtime (usually by a probe or tip).

Example: To change the calculated position of a container, provide the offset values of x and y
from the actual center of the container. Enter a distance of 3 mm ‘to the right of container center’.

Position Properties

Container type:

Distance from baze of rack to outer base of container:

Optional container offzet

Desired pozition iz
ta the left of container center

@) to the right of container center @

Distance: 0 mm

Meazure offzet from the desired position [within the container) to the container center

ta the front of container center

ta the back of container center

Distance: 0 mm

QK ] | Cancel | | Help
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20.
21.

NOTE
The offset values are per container position only.

Click [Finish] to see the newly defined rack in the Labware Editor, presented on the next page.

Choose “File 2 Save” from the File Menu in the Labware Editor or select the corresponding
Toolbar Icon to store the new rack under the name “MyRack” (.rck) in the labware directory.

& Untitled - Hamilton Labware Editor b=

File Edit View Help
=Ed 78

For Help, press F1 X: 77.000 ¥:17.000

Fine-Tune Positions

A fine-tune of the positions of any container can be done. To do so, follow these steps:

1.
2.
3.

Select “Edit = Definition...” in the File Menu of the Labware Editor.
Click through all dialogs boxes until the last by clicking [Next >].

In the “Container type” Dialog, a table displaying all containers with their corresponding
number (defined in the “Indexes” Dialog) and the common base offset will be shown.

Move each container in any direction: X, y or z (see Step 14 for creating a container, Section
10.1.2 Defining a Rectangular Rack).

If everything is correct, click [OK] to exit and [Finish] to return to the Labware Editor.
Select “Exit” in the File Menu of the Labware Editor.

Once back in the Deck Layout Editor window, place the newly-designed rack on the deck by
clicking the “Labware” Tab, clicking “Browse” and selecting the rack in the file selection box.
The rack will be displayed in a graphical representation and can be dragged and dropped onto
the deck.
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10.2

Defining a Carrier (Template)

Carriers are placed onto the ML STAR deck. They have sites for labware, such as plates, troughs
or tubes. A carrier files is defined as a template (*.tpl).

In the following a carrier that is pre-loaded with flat 96-well Nunc microplates is defined.

To define a Carrier:

A Tube Carrier in the sense of labware is not a carrier (template). It is a rack
which directly fits the track geometry of the Microlab STAR and therefore can
directly be loaded onto the instrument deck.

1. Open the Labware Editor and select “File - New - Template”.

. - Hamilton Labware Editor
Edit View Help
New
Open...

Labware Installation...

2. The “Template Definition” Dialog opens.

3 Rectangular Rack
Ctrl+ O Circular Rack
Container

Wash Station

Save Ctrl+5
Save Ac.. Template
=
Generate Labware Category Index
Labware Categories...
1 C:\Program Files\..\epil.ctr
2 Gre_1536_5q.ctr
Exit
Template Definition
Number of sites: 2
Template height: 130 mm
Template clearance height: 130 mm
135 mm

Width {measured along the x-axis):
Length {measured along the y-ads):

Visible by default

Yes @ No

View (Optional).

Name: MyCamier
Description:
Icon/Picture
Image

30 Model:

30 Model Offsets fyz): 0

o7

Background color:

[]

- Browse

Browse

Browse

[

Next > | ‘ Cancel ‘ l Help
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e The “Width” of the carrier is derived from:
mm
width [mm] = #[track]-225[——
[mm] = #[track]- 225 [ ]
e In the case of a plate carrier which is 6 tracks wide, the result is 136 mm. The length of a

ML STAR track is always 497 mm.

e Select the “Pre-loaded” Checkbox, to let the carrier be pre-loaded with the microplates.
Select a background color of choice.

¢ Type a name and a description for the carrier.

e Select a picture file (if available) for the graphical representation of the carrier in the
method editor. Click [Next >].

ATTENTION

The clearance height defines — the traverse height at which the pipetting
channels can move without collision.

Clearance height should not exceed 140mm.

Wrong clearance height definitions can lead to serious damages.

3. Inthe next window, the sites hosting the plates have to be defined:

Template Sites

Labe| Origi| Origi| Base| Widt| Leng| Snap| Labe| Visib Rack Type

4. Select the lines, one after another or several together and click on [Site Properties...].
5. A new dialog box as shown below opens.

Site Properties

Qrigir [frant, left cormer)

#: 15 mm
i 225 mm
= 105 mm
Drawing
| Draw label

| Draw gite boundary

Type:

Stack Labware

MunchMun_96_Fl_L.rck

Stack Size:

Dimensions
Width [measured along the s-axis): 127 mm
Lenath [measured along the y-axis): 86 mm

Shap o site
Locate baze of rack on template site

@) Locate bage of container on template site

Labware [Uge to pre-load labware in Deck Layout Editor)

hd | Browse. . | | MNew...
1 Corver Labware
ok | | Cancel | [ Help
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All selected sites will be updated with the values from this dialog.
o “Drawing” is only of visual relevance; accept the defaults.

o For “Snap to site”, select the lower option for a microplate, because a microplate fits with
its bottom onto the plate carrier, to enable a good electrical coupling for capacitance-based
LLD.

o All plate types should be defined with the same ‘footprint’ of 127 x 86mm. Only this size will
snap onto a default carrier.

o Click on [Browse] to search for the corresponding labware to add pre-defined or user-
defined labware to the site.

e To define a new labware site to be added on the deck, click [New...]. This starts the
“Rectangular Rack Definition” Wizard as described previously.

Atfter filling out all “Site Properties” Fields, click [OK].

Save the new carrier within the Labware Editor (e.g. as “MyCarrier” (.tml)). The sketch below
illustrates the different “Origin” coordinates and “Dimensions”.

Click “File = Exit”, to exit the Labware Editor and switch back to the Deck Layout Editor and
position the carrier on the deck:

The carrier is now pre-loaded with a plate and the custom rack (sites) on top. The carrier itself
without any pre-loaded items can be loaded onto the Deck Layout.

—

Length

Site origin y-offset

Template origin

Site origin x-offsetT Width

The decision whether a plate (or tip rack) fits in a site of a carrier is made depending on the
length and width of the site: all plates that have the same boundary measures (length 86 mm,
width 127 mm) can be placed on the site.

627044_00 155



VENUS Software Programmer’s Manual

10. Open the newly defined carrier in the Labware Editor.

/% Open E==|
Lookin: || LabWare - & 7
. Name ° Date modified Type *
b 5 e Labsystems 26.07.201014:25 File fol
Lobware | FEcentPlaces ) pg 29.07.2010 1119 File fol
. Macherey-Nagel 26.07.201014:25 File fol
- | Matrix 26.07.201014:25 File fol
Desktop MJ_Research 26.07.2010 14:25 File fol
- | ML_STAR 2007.201011:19 File fol
= | Nune 20.07.20101149 File fol
Libraries . Perkin-Elmer 26.07.2010 14:25 File fol
Palyfiltronic 26.07.201014:25 File fol =
1A Qisgen 26.07.201014:25 File fol
Sarmr | Rainin 26.07.2010 14:25 File fol
a __| TwoPlateCarrier.tml 16.08.2010 15:34 TMLFil
@ -
MNetwork
File name: TwoPlateCarmier -
Files of type Labware ("rok. crk;™.otr” wsh i) +] [ cancal |
11. Select “Edit = Properties...”. A dialog will prompt.
12. Click [Add] to type in the “Labware Specific Properties and Values”.
Labware Specific Properties
Froperty Initial ¥ alue Madify...
| add. |
ak. ] I Cancel I l Help
Labware Specific Properties
Property Imitial ¥ alue Modify...
MIStarCarBCOrigntation 1 Add.
MIStaiCarBCReadwidth 300 \ Property and Value
MIStarCaCountOBCPos 5 o
tIStarCarFirstE CPos E1E \ . .
WIS tarCarl stutol oad 1 Propery:  MIStarCaBClrientation
t15tarCarlsLoadable 1
MIStarCarlsRecognizable 1 Walue: 1
tIStarCarPostreRecog.. O
t15tarCarF agtersfidth 960
rIStarCarwidthdsT 5 k. J I Cancel I [ Help
Ok Cancel ] I Help I

Properties of a PLT_CAR_L5MD

13. A “Properties” Dialog for the racks is also available.
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NOTE

Always start with the given settings of a standard carrier and the apply changes
in a step by step manner. Do not change the properties names or their spelling.
These names are system properties.

10.3 Labware Categories

To be able to group the labware in the selection tree of the System Deck Editor, each labware has
to be assigned to a labware category first. For the labware that comes with the default installation,
this has been done already.

% TwoPlateCarriertml - Hamilton Labware Editor

File View Help
G Definition...
Properties...

Barcode...
Assigned Labware Categories..,

However, in creating an own new labware, connection should be done manually.
1. Open the Labware Editor where the rack or template has been created.

2. Choose the category where the rack or template will be linked to and click [Assigned
Category].

Assigned Labware Categories @

Available Labware Categories:

-~ Categories -
- Plates
- Shakers

- Agowa

i Customized

ML STAR. Carriers

ML STAR Tips

-ML STAR Needles

- ML STAR Wash Stations

ML STAR Tools

m

Assign Category | |Unassign Category

Assigned Labware Categories:

D MNarne

OK ] | Cancel

3. The category is displayed in the “Assigned Labware Category” Field shown in the image
above. Assigning a labware for more than one category can be done. For instance, a 96-well
Deep Well Plate can be in the category “Plates = 96 Position Plates” and in the “Deep Well
Plates” Category.
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4. In order to apply the changes into the software, update the labware category index. Select
“Generate Labware Category Index” in the Labware Editor, as shown below.

.Y TwoPlateCarrier.trnl - Hamilton Labware Editor

Edit View Help

New 3
Open... Ctrl+0

Labware Installation...

Save Ctrl+5

Save As...

Generate Labware Category Index

Labware Categories...

1 TwePlateCarrier.tml
2 PLT_CAR_LSMD.tml
3 epil.ctr

4 Gre_1536_5q.ctr

Exit

5. A message box will indicate the successful update of the index.

HxLabwrEd (=3

|0| Index Created Successfully

6. If an appropriate category for the labware cannot be found, create a new labware category.

7. To do so, select “Labware Categories” in the Labware Editor.

File | Edit View Help

Mew 3
Open... Ctrl+0
Labware Installation...

Change user (administrator)

Save Ctrl+5
Save As..
Validate...

1 rny carrier.tml
2 Car_Wash_1_300ulMeedle.tml
3 Cup_12%75.ctr
4 Cup_12x85.ctr

Exit
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8. The screen below will appear.

Labware Categories @

- Customized -
~ML STAR. Carriers

- ML STAR Tips

- ML STAR. Needles

- ML STAR. Wash Stations
ML STAR Tools

ML STAR 95 CO-RE head
ML STAR 384 CO-RE head
ML STAR Mano Pipettor

m

LML STAR BYS
- ML STAR Wastes
MyQwnLabwareCategory
| Mew Category | | Delete Category |
| 0K | | Cancel | | Help |

9. Click on [New Category]. After entering a new category name, click [OK].

10.4 Labware Properties

Within the labware, some flags and settings (labware properties) are defined to determine handling
of the labware elements. Labware properties should not be changed by the user although they are
accessible.

These properties can be divided up into the following groups:

¢ Information for the handling with the Autoload unit

¢ Information for the accessories like tip handling, waste, etc.

¢ Information to support the reduction of selection during edit time.
Structure

The properties always combine a key name and a value. The key names are case-sensitive. All
values are in integers (no decimal points).
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To find the following tables, right click an easy step and select “what’s this”. Click “miscellaneous”
to expand and finally choose “Definion of labware properties”.

Definition of labware properties

Labware definition may contain several labware properties to specify handling of the labware elements. Microlab STAR® specific properties are defined within the following tables.
Caution: Key names are case-sensitive.

General carrier properties:

Key name Type Default Range [unit] Description
M1StarCarWidthAsT long - [axx[T] Width of carrier in loading track positions (1T = 22.5mm).
MlStarCarrierBarcodePos long 43 |0..4700 [1/10 mm] Barcode position of carrier
(Distance between rear of carrier to middle of carrier barcode position).
MlStarCarrierBarcodeWidch long 85 |1..999 [1/10 mm] |Width of carrier barcode read window.
Ml5tarBarcodeReadSpeed long = 1281 [15...1600 [1/10 Barcode reading speed.
mm/s]
HMlStarCarCountOfECPos long - 032 Count of barcode positions of cups or racks
MlStarCarBCOrientation long 0 0.1 0 = Vertical, 1 = Horizontal barcode read direction.
M15tarCarFirstBCPos long - 1..4700 [1/10 mm] Distance between rear of carrier to middle of first barcode position.
MlStarCarRasterWidth long - [1..4700 [1/10 mm)] Distance middle of barcode position to next middle of barcode position.
M15tarCarBCReadWidch long - [1.999 [1/10 mm] |Width of barcode read window.
M15tarCarIsRecognizable long 0 0.1 1=TRUE, 0 = FALSE (true, if Carrier has a magnet)
MlStarCarIsLoadable long 0 0.1 1=TRUE. 0 = FALSE (true, if Carrier is loadable)
M15tarCarIsiutoload long 0 0.1 1=TRUE, 0 = FALSE (true, if carrier is loadable with autoload)
M1StarCarPosireRecognizable long 0 0.1 1=TRUE. 0 = FALSE (true, for sample carriers with recognizable tubes
only!)
MlStarCarNoReadBarcode long 0 01 1 =Don't read barcode, 0 = read barcode
If set to 1, only carrier barcode is read.
MlStarReadBarcodeOnPositions sting "™ |"=2:4=3." or Pasitions of read barcode positions assigned to labware item position.
empty or If string is empty or does not exist, all barcode positions are read
For more information UnigueBarcodeAssignment "1=2:4=31" Example / Notes:
* "1=14=7.6=2.A1" This positions must have a valid barcode. The
2.A11s the position from a rack on a template.
» The separator between the positions must be a semicolon *;*
« A separator at first position is not accepted
e Spaces are not accepted
« Pusition 1is always at rear of carrier
e IfM1StarCarNcReadBarcede setto 1, no barcodes are read.
Ml5tarCarlLabelName string CarrierName Contents the name of the carrier. If exist and not empty, this name will be

displayed within error dialogs. If this key does not exist or the string is
empty the carrier name of deck layout will be displayed within error

dialogs.
Special carrier properties:
Key name Type Default Range [unit] Description
Carrier with calibration hole
MlStarCarCalibraceX long - |0..30000 [1/10 mm] Distance between left margin of carrier to middle of measure hole.
Ml5tarCarCalibrateY long - 0..6500 [1/10 mm] Distance between carrier front to middle of measure hole.
MlStarCarCalibrateZ long - |0..3500 [1/10 mm] Distance between deck to the top of measure hole
Incubator Carrier
MlStarCarIsTemperated  long 0 0.1 1=TRUE, 0 = FALSE
MlStarCarIncubatorNumber long - 12 Temperate incubations station 1 or 2
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Rack S
Key name Type Default Range Description
MiStarisDesfsultWasterack long 0 0.1 |0=tharack is not a dafault wasta
1= the rack is a defauli waste rack
A default waste must be a rack with reusable positions
If mone than one default waste rack is defined the first one which will be found is a
default waste.
If property M1Starbefaulciaseeolume s defined, the defaull waste rck wih the highest
valume is used as defaull waste.
Requiremants:
Far channals:
= [fthis property is set. the cormespanding propenty for channels M15tarTaWasteRack
must be defined toc.
» The rack must define all ¥ positions in the same X positian
o The st and list y positions 2 d Tor calculate the Y poshion for ol channels
Faor CO-RE %6 Head
o I this property is set. the comespanding property for CO-AE 95 Head
MiStarTaCaredsWasteRnel musl be defined too
= The rack must be a rack with 36 positions in a raster of X = Smm and ¥ = Smm.
For CO-RE M Head:
« [ this property is set, the carmespanding prapery far GO-RE 304 Head
HMiStarisCoredgswasterack must be defined too,
o The rack must be a rack with 384 positions in a raster of X = 4 Smm and ¥ = 4 Smm
MlStarlsWastefask leng o 0 1 = Rack may be uzed to gject tipa/neadias with channals.
Ml3tarIsXLWasteRack long 0 01 1 = Rack may be used fo epect hps with Smil-channels
MiStarlsCoredéWasteRack long 0 0.1 1=Rack may bd used to eject tips with CO-RE 96 Haad
M13tarTaCore38dWanteRack lang 0 0.1 1° Hack may be used to epect bps with CO-RE 384 Head,
MiStarlsHancWasteRack long 0 0.1 1=Rack may be used to Sugh the Nano Pipstior.
MiStarDefanleWasceVolume long 0 positive Volume of waste in mm3
value  Mote: This value is anly used for search the default waste with the highest valume.
M1StarTipRaci lang - Do Walue specifies the tip type hold within rack.
Tha rack may ba sither 2 tip rack, neadla rack or a rack for  tool If this property is set, the
rack can be used to pickup the specified tip type with channels.
Nate: Sef anly a tip type which is infended to be used with channels. See Mcrlah STAR®
Operating Manval for mare information.
M13tarXLTipRack lang 0 xx Wihue specihies thi bip bype hold wdhn ek
The rack may be either a tip rack or a rack for & tool. If this property is set, the rack can be
Lo pueckeugs thie specibed bip bype with Sml-chimnls
Mate: Sat only & tip type which is intended io be used with Sml-channels. See Morolab
STARE Opuaireg Merwsal for e imfarmidion
MlStarCeredsTiphask leng - 0ot Value spacifies the tip type hold within rack. if this property is ast, the rack can be used to
kg thee specthid bp bype with CO-RE 9 Head
Mote: Set only a tip type which is intended fo be used with CO-RE 66 Head. See Microlab:
STARE Opuaireg Merwsal for e imfarmidion
MIStarCoredliTipRack lang - D Value specifies the tip type hold within rack. If this property is set, the rack can be used to
puekgs thie spechied bp bype with CO-RE 384 Heis
Note: St only & tip type which is intended to be used with CO-RE 304 Head. Ses Microlabr
STARE Uperalimg Manual for mene imlormabion,
MIStarCoredLsT. Tip long - 0.1 1=Tiprack contains "R O C K E T Tips to be used with CO-RE 304 Head.
M1STArCore3B4TipRACKHAARIE leng - 0.1 1= Tiprack may be used from COSE 84 Head with reduced pattem mede,
HMiitarNeedleNashRack long - D The value spacifies the nesdle type hold within a washer rack.
Nate: Set only 8 needle fype which iz infended to be uzed with channels. See Microlab
STAR® Operating Manual for mane infarmation
MlStarWashStationiumber long - [1.3, WashStationl: 1.3, WashSaation2- 4.8
486
MiStarlsSpecislEject leng 0 0.1 1=This rack needs a special mavement to eject tips. Only one rack with this propenty set
must be on deck. This property is reserved for special rack (2.g. wasteZ rck) and may not be
used elsewhare
MlStarCoredB43pecialEject long 0 01 1= Special epect of CO-RE 384 Head Needie-Adapter n rctrly CO-RE 384 Head Pin Toal
MiStarlsSpeciallipPickup leng 0 0.1 1=Keep aresidual air volume, when picking up tips from this rack.
Ml3tarIsCoreHeadSpecialTipPickup long 0 0 F 0= Pickugpbgs wihoud despale e befors (normial madi)
1= Aspirate air befiore tip pick up and blowout during move up (used on washer)
2 = Asparate i befane by ek up (A dispense with Thspense mode’ (0) Blowaud ty me
wse fior blowout the tip on a waste or washer).
MiStarlsCoredtWashiack leng - 0 1= Rack can be used for wash step with CO-RE 96 Head.
MlStarTatore3sdWaaniask long -0 1= Rack can be uysed for wash step with CO-RE 384 Head.
MiStarlsNancWashRack leng - 0.1 1=Rack can be used for wash step with Mano Pipettor.
Ml5StarCored&WashRack leng - Dot Walue species the tip type allowed to be washed on the CO-RE 96 Washer.
Mote: St only & tip fype which is infended to be used with CO-RE 96 Washer. Ses Microlab
STARS Opariineg Marusal for mornes lcemation
MIStarCoralliNashEack leng - Do Walue specifies the tip type allowed to be washed on the CO-RE 304 Washer.
Nofe Sel onfy a by type which s miended fo be used wih CO-RE 384 Washer See Momlinb
STARD Operating Manual for more information.
MlStarPuspStaticolusbes long 13 W s thie frmwane node of pump stabon
1= Mode HW, 2 = Mode HU, 3= HV
HMlStarPusplinitChanberiusbey leng - 1.2 Vale specifies the chamber number of a Dual Chamber Head Washer.
1= chamber one (rear chamber), 2 = chamber two (from chamber)
MiStarlsCozred@sTiplifter leng 0 0.1 1=Tiprack may be used from CO-RE 384 Head for pick up a single column or two
minghbonng columns ¥ s 10°1 thie value of Ky
MiStarCoreJ84 TipLifterLiftUpDistance must ba defined too.
MlStarCore384TiplifrerLiftlpDistance long pusilea scitiess thie destimee [1710 mm] thi b ler vl moe up s calamngs)
value
MlStarCored84TiplifresType long 0 01 0= TupWller cin W up calumis) 1= Tip bler can B up iowis)
Nofe: Thiz key is opbional, af the momend Iift up of row(s) cannof be used.
teybelt lang pasitive Defines the relative distance [1/10 mem] the GORE gip clamp will class befoee plate check
value
HiStarCoReGriptheckPlateilist long - |positve Defines the distance [1/10 mm] the CO-RE grip will
valsg - move up rom labware surface after check: plate i done before ‘get plate’ step is started
- mave up from labware surface after ‘place plate’ step before check plate is stamed.
Ml3tarRackSTubeIDistance long posidea: Debnes the distance [1/10 mm| fram the top nm of the S-Tube o the center of the bayonet
value  cap whera the capper may start capping/decapping process.
MlStarTeachingesdlePosition long 00X Oekmes the posibion on which (e channel (1000p0 o Sil) 15 search te leaching necde

Walue greater than 0, MoveProbe is search the teaching neadle in this abware on the defined
pasiian X

X = must be between 1. max position of used labware.

Dependent of 1000yl channel or Smi channel the addtionally corespanding key
M1StarTipRack of MiStarXLTipRack must be defined too.
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NOTE

At edit time, the user does not have to define the tip type in the “pick-up tip or
needle” Step. The information is taken from this property.

At edit time, the user does not have to define the tip type in the “eject tip or
needle” Step.

At edit time, the user can only select sequences out of the list of sequences
with underlying racks having these properties.

At edit time in the aspiration or dispense step, the user can only select
sequences having underlying racks without these properties out of the
seqguence list.

Needles can only be ejected into a rack with the property MIStarlsWasteRack
and corresponding MLStarTipRack settings.

NOTE
There are only two CR wash stations allowed on the same deck.
Each wash station must have a unique identifying number.

At edit time during the wash step, the user can only select sequences with
underlying racks having these properties out of the sequence list.

10.4.1  Properties for Temperature Controlled Carrier (TCC)
Key Default | Range Description
MiStarCarlsTemperated 0 Oor1l |The carrier can be temperature-
controlled
1 =TRUE,
0 = FALSE
MiStarCarlincubatorNumber - lor2 |Number of temperature incubation
stations 1 or 2

NOTE
There are only two TCCs allowed on a deck.

At edit time in the incubator step, the user can only select sequences with
underlying racks having these properties out of the sequence list.

Properties for “calibrate carrier” Single Command (Carrier 1536):
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10 How to Create Labware Files

NOTE
If a carrier can be calibrated, all values should be set.

The origin is the zero point of the zero position of the carrier (front, left, down).

Carrier calibration I
Channel number: Ernar settings...

/| Calibrate if supported g =

[ ak. ]| Cancel H Help |

The calibrate action is executed only if the calibrate property is set.
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11 Advanced Programming

11 Advanced Programming
11.1 Variables and Return Values

11.1.1  Variables

Within a method, the programmer will naturally define and process variables.

There are two ways to specify variables:

1. Use the “Assignment / Assignment with calculation steps” from the “General Steps”.
2. Type in the variable and the value needed and confirm with [OK].

e

X0 Assignment - New | 2 |
Y ariable: Walue:
zamplehalume - = 20 -

0k, ] [ Cancel ] [ Help

3. Activate the “Variables and Constants” Screen shown below in the “View = Variables” Menu
or with [ALT + F7].

4. To create a new variable, trigger the Context Menu with a right click in the Variables and
Constants scree, and select “New”.

Variables and Constants - x
MName Type Scope Modifier Start ..
b H5LVacuuBrandPump: CMD_COMPLET i 3

x=0 H5| VacuuBrandPump: CMD_ERROR Properties 3
x=8 15| VacuuBrandPump:CMD_PROGRESS 4
x=0 H5| VacuuBrandPump: CMD_START 1
:.:u ML_STAR Move to Glebal Scope

T2 ML_STARMIStarl000ulHighVolumeTip Move to Task-local Scope

35 ML_STAR.Mun_96_FI_Lb_0001 Move to Local Scope

3% ML_STAR. Waste Delete

3% ML_STAR.Wastel4

T ML_STAR Waste08 Copy Name(s)

35 ML_STARWastel2 Copy Row(s)

i ML_STAR Wastel6 Select All

Open File with H5L Editor
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5. Type in the name, type, scope, start value and the description (optional). Confirm the entries
with [OK].

r}l Mew Variable @

MName:

GY_TransferVolume
Type:
|1.-'ariable - |
Scope:
| siobal -
Start value:

27
Definition File:
Description:

0K l | Cancel || Help

6. The new variable is now available in the method.

The method editor supports three kinds of variables with differing scope:

Local variables: Valid only within a sub-method. All variables declared inside a sub-method
automatically have a local scope. Local variables can be promoted to
“Task local variables” through the “Method —>Export local variable”

Menu.
Task local Valid within a method. All sub-methods have access to variables of this
variables: type. Local variables and Task local variables with identical names can

coexist however, it is recommended to use naming conventions or prefixes.
Such variables are generated when they are declared within the main
program, or for example, within the method. When the method is
scheduled, each task will have its own task local variable.

Global variables: Can be accessed by all tasks using a method (see the Scheduler Manual).
They can be declared in the Method Editor through the “Method > Global
variables” Menu. This menu option can also promote a Task local variable
to a global variable.

If a workflow contains a task local variable and a global variable with the
same name, a name conflict occurs. In this case, a syntax error hint will be
signaled.

166 627044_00



11 Advanced Programming

NOTE

It is important to avoid mixing and confusing local and global variables. If
possible, use naming conventions allowing the identification of each variable
type:

GV_<variable name> for global variables used for all tasks of the same method

TV_<variable name> for task local variables used in one method
LV_<variable name> for local variables used in a sub-method

It is not possible to define variables which are valid in a method without being
also valid in the related sub-methods. For this requirement, define task local
variables with reserved names, e.g.:

MLV _<variable name> for local variables used in a method.

The Graphical Method Editor provides variables which can accommodate three sub-types of
variables without explicit declaration:

¢ Integers (numbers)
e Floats (floating point numbers)
e Strings (text variables and characters)
Variables can be newly defined within the dialogs, if they occur in the following:
e Left-hand side of an equation (e.g. x=0, or x=t+1), or
e Within entry fields that hold only one variable

If not requested (as it is the case for the “Open File” Dialog), the variable types are identified
automatically. For example, f=5 will generate a variable f of type integer.

NOTE

To define a string (text) variable through the assignment step, the text must be
enclosed in quotation marks, e.g. “s” = “Test”. The variable “s” is then of type
string. Otherwise, the contents of a variable named “Test” and its contents will
be assigned to s. If the “Test” variable does not exist, a warning will be
prompted.

Harmilten Method Editor 3

' 1 Some variables you entered in the step dialog are unknown. If you want
' to add these variables, you have to initialize them after clicking 'Yes' by
~ using the 'Assignment’ step.
If you want to use strings instead of variable names, you have to place

thern in " " marks (e.g. "this is a string").

Do you want to add the following variables?
Variable PipVolume
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Variables once defined show up in the drop-down list of all input fields of a method.
Syntax
For variable names, do not
— place numbers at the beginning
— use blanks or signs other than the underscore (“_")
Variable names are case-sensitive.

To define a path within a string variable in the course of programming, use the double backslash
("W - e.g. “c:\\programfiles\\hamilton\\methods\\“. To define a path at run time by typing it into an
input box, use single backslash (“\*). The reason for this is that variables defined in the course of
programming are analyzed for escape sequences (for example single backslash “\"), and single
backslash followed by n (“\n“) means “new line”.

11.1.2 Return Values

Often times, the steps used will return data when the step is executed. A typical example would be
a mathematical function, like a simple assignment x=0.

Dialog functions or instrument steps can also return data:

o Dialog functions will provide a code of the button pressed upon exit enabling the method to
continue depending on the button pressed in a particular dialog.

e Instrument steps can, for example, return a temperature for the TCC (Temperature-
Controlled Carrier) or a pressure value for the BVS / CVS.

Example 1 (Function Call)

Using the "Round" Function of the HLSMth library leads to the dialog below showing an entry field
"Bind return value to:" which by default is empty. Select a variable listed in the dropdown list or
enter a variable name, even one that does not yet exist. Leaving this field empty means that there
is no variable where the rounded value of NumberOfCycles_Float will be taken from.

& MthRound of HSLMthLib - Edit (=23
Library name:
@ C:\Program Files\HAMILT OMLibransHSLMthLib. hel
[Bind return value to:] Function name:
MNurnber0fR ounds_Float + = MthRound @I
Function parameters:
Name Value Tr -
1 | number NumberOfRounds_Float -
2 | numbDecimalPlaces 0 -
0K | | Cancel | [ Help

168 627044_00



11 Advanced Programming

Example 2 (Instrument Step Return Values)

In a similar way you can have access to the additional return value of, for example, the
"GetTemperature" Function of the TCC. Some functions return more than one item of information.

If you use this "GetTemperature" Function, you will only be asked for the TCC you want to use.
The value of interest, the returned temperature, needs to be bound in a separate task.

To do this perform these steps:
7. Right-click on the desired step.
8. Select "Bind Return values..." from the Context Menu that opens.

The “Bind Return values...” Function is also available

C : , o :
'f C:L as a function button in the toolbar. The function is active
=Ry for method steps which have additional return values.
X Delete Del

Clear Selection

5 Edit Step... Ctrl+E
E3 Bind Return values... Ctrl+B
Disable Steps Ctrl+D

Group Selection...
Insert H5L Code...

Activity...
Executor only
Scheduler only

* Executor and Scheduler

Dutlining L

NOTE

The “Easy Steps” and “Smart Steps” do not have the “Bind Return values...”
Function.

These pieces of information as presented in the image below can be stored in variables for further
processing or to be used as output. The dialog generally lists the return values, each with an
editable field “Variable Name”, to define the variable the return value is to bound to.

i,| Bind Return Values @

Bind retum values to varables:

Return Value Name Variable Name -
Connected instrument [
MName of current step
Carrier barcode with recovery details (only whe
Barcodes with recovery details (only when auto
Masks of barcode positions (only when auto loa
Labware positions.

m

L) (O I VR ) Y

HORCR

OK | [ cCancel | [ Hebp
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11.1.3 When to Bind Variables

It is up to the programmer to choose whether to bind variables or not. Often times, the variables
need to be handled in a different way from what are shown in the examples. For user defined error
handling, there is a necessity to bind return values.

Functions with additional return values which have to be bound by the procedure, as shown above
can be simply recognized in a method. The number of return values is given, even if it is not going
to be handled (see in the topmost label of method 2, "Tip Pick Up" in the image below). The return
value(s) assigned to the variables will also be shown (see the method Steps 3 and 4 in the image

below).

Method | Onabart
Method

1 T Load Cartier (Single Step) on ML_STAR
ﬁ“ Lakivare [D: PLT_CAR_LSAC_A00_0001
B return value(s)
2 % CO-RE 384 Head Tip Pick Up (Single Step) on ML_STAR
fy

L Channel (1.384), Sequence: TIP384_CAR_1920_30u_A00_D001, Sequence courting: (1) Automatic
4 return value(s)

3 % CO-RE 384 Head Dispenze (Single Step) on ML_STAR
Seguence: TIP_CAR_LSAC_A00_D001, Seguence courting: (1) SAutomatic, Liguid class: Az in first aspiration of cycle, Yolume [pI]: Remaining volume inclusive bloveout air, Mix volume [pl]: 300,

Cycles: 7, Position relative to liguid surface: 2 mm, LLD settings: On, Capacitive: 2, Liguid folowing: On

4 return value(s) .

curTemp = Assigment head posiion to used sequence postions.

CO-RE 354 Head Aspirate (Single Step) on ML_STAR
Sequence: ML_STAR HAM_ DY 12 ml_0001, Sequence courting: (1) Automatic, Liguid class: "S0ulTip_384C0REHead Water DispenseJet Empty”, Wolume [pll: 300, Mix volume [WI]: 300, Cycles:

5, Position relative to liguid surface: 2 mm, LLD settings: On, Capacitive: 3, Liguid following: On
4 returm value(s) .

11.2 Customized Dialog

What is the Custom Dialog Step?

The custom dialog step allows creating user dialogs that contain multiple and different input
controls such as Drop-Down Lists, Checkboxes, Radio Buttons, Text Input Controls, File Browse
Controls, Numeric Input Controls, Pictures, Buttons and Text Blocks. All these controls can be

arranged in any desired way.

[Jchecksox (®) radioButton
[[eheckeox O radioButton
O radioButton
text input
0 =9

c:\Worklists\list1.xml
.

Itexfﬁ’/ock I

The custom dialog step is located in a separate "Custom Dialog Steps" Tab.

Toolbox - x

& Custom Dialog Steps

Ed Custom Dialog
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After a “Drag and Drop” to the method, the selection for templates is shown.

Choose either blank or User Output: 1 Button, User Output: 2 Buttons or User Output: 3 Buttons to
start with a predefined dialog that contains already some buttons.

After this selection, the editor starts (In this example: User Output: 2 Buttons)

= Custom Dialog - New = @
[F0 % e e 3

~ | Basic controls
|

dialog (Dialog) T

@Buttgn Properties | Events |

Your message..

|%| Check box ! [ I:‘3\p[:neanance

w7, Image . [~] General
CK | [ Cancel

A Text block [ Return value -

*) Radio button Title | Dialog |
= =1

* Group box

4 | Input controls

|@| Text input
=_| Mumeric input
|+ | Path input

|= | Drop down list

0K, | [ Cancel ] [ Help

Step 1: Add controls to the custom dialog

Customize the dialog box by adding basic controls and input controls from the toolboxes located on
the left of the window. The elements can be added through a simple “Drag and Drop”. It is then
possible to arrange the elements added into the dialog. The dialog itself can be adjusted in size.

Step 2: Adjust the Properties of the Added Elements

To make changes on an element, simply select the element and choose ‘Properties’. Depending
on the type of the element, the appearance, the behavior, and the font can be adjusted. All
elements contain ‘General’ properties that are used to specify the variable binding and containing

the handler of the element which is the ControllD. This ID is used to link events to the elements
and makes the dialog ‘intelligent’.

Step 3: Add Intelligence to the Custom Dialog

Using the ‘Events’ on the custom dialog can make the dialog intelligent. That means that specified

elements of the dialog are only shown if e.g. a checkbox of another element is set. To understand
further, see the example to below.
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Example:

Dialog

Define your method parameters

I want to execute the...

| Preparation method

The details of the ,Preparation method’ are only visible if the according checkbox is activated. If
deactivated, the user cannot make errorous inputs and is not confused by an overloaded dialog.

Dialog

Define your method parameters

I want to execute the.. T

Preparation method _! Sample preparation
_) Serial dilution

_) Final reading steps

Getting Help for the Custom Dialog

Available in the help of the dialog are the explanations about the following:
e how to link variables

e handle events on elements and
e change the behavior at runtime

Simply click on the [Help] Button on the bottom right corner. This will open the “Custom Dialog
Overview”, where a simple click on the desired area will activate the related help section.

= custom Dialog overview

After choosing of a template the Custom Dialog step editor window is started where you can define your dialog.
First select a control and drag & drop it to the dialog workspace. Afterwards you can define the properties for the control and if desired assign event handlers.

please click on the dialog to get help about the region of interest
Custom Dialog - New

AT 4 »

= | Basic conirols

0 N
dialog {Dialo
Dizlog dialog ¢ ?) :
ab | Button Properties | Events |

|| Check box |~ | Appearance

& 5= IGeneral
) Image

Retum value -

Title | Dialog

A Text block

%) Radio button

* Group box

i Input contrals

|ab]| Text input
(=1

= Numeric input
‘L‘ Path input

\;‘ Drop down list

OF, [ [ Cancel ] [ Help ] >
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11.3 Dispense on the Fly

VENUS Software offers a dispense on the fly (Single Step). This step does not stop the x-
movement while pipetting which allows a very fast dispensing of liquid, e.g. to fill a plate with
reagent.

ATTENTION

This feature is available for 1000pl-pipetting channels and for 5Sml-pipetting
, channels.

Refer to the dialog box shown below while reading this section. The following parameters of the
dialog box must be filled.

Sequence

The sequence positions where to dispense the previously aspirated liquid.

Sequence Counting

Select “Automatic” to update the current position of the sequence or choose “Manually” to not
adjust the current position of the sequence.

Volume

The volume that shall be dispensed per well. Note: The volume per pipetting channel is constant.

Dispense on the Fly Mode
Complete plate will sort the sequence accordingly.

Sequence order uses a sorted sequence (must fit to the selected pipetting channel pattern).

Labware Surface Distance
The position above the labware surface where the liquid is dispensed (travelling height).

X-Speed During Dispense

This value specifies the x-move speed. This value is dependent on the volume to be dispensed,
the flow rate in the liquid class and the distance between the wells.

Start X-Offset

The dispense normally starts in the center of the well. For larger volumes, shift the start point to the
left to make sure the full volume is dispensed into the well.
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1000ul Channel Dispense en the Fly (Single Step) - Edit

Seguence: Sequence counting:

ML_STAR.Nun_95_Fl_Lb_0001 » (1) Automatic -
Use Ctrl + left mouse to drag & drop a sequence from system deck
Volume [ul]: Dispense on the fiy mode:

30 - Individual volumes. .. (0) Complete plate -

Dispense position Pipetting arm

Labware surface distance [mm]: X-speed during dispense [mm/s]:

3 - 15 -

Start X-offset [mm]
1.5 -

|Channel settings... | | Advanced... | | Error settings. .. |

| 0K | | Cancel | [ Help l

The display below shows distances to be specified.

K-speed during dispense

H-accelerstion |
= Start ¥-offset
¥ Labware surface distance

N W W

fe—

In the Advanced section, the following parameters can be changed. Please refer to the image
below whil reading this section.

Liquid Class
It is possible to use a different liquid class than in the aspirations step

X-Acceleration Distance Before First Shoot
The distance at which speed for pipetting should be reached (see graphic above).

Dispense Direction
Choose “Serpentine” (for quick dispense) or “From left only”

Exclude Labware Positions

This option allows to not dispense to specified positions.
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Dispense on the Fly - Advanced

Liquid dass
| Same liquid dass as first aspirate of cyde

Filter
Tip type: Dispense mode:

1000ul High Volume Tip Jet Part Volume

Liquid class:

¥-acceleration distance before first shoot [mm]:
8 -

Dispense direction:

(0) Serpentine -

[Excluded labware positions:]

0K ] | Cancel | | Help

Example: A1/ B1 must be left empty since it is a blank position on the reader plate.

Add a separate dispense step after dispense on the fly, using the dispense mode ‘Drain tip in jet
mode’ to dispense the rest of the volume out of the tip.

NOTE

Make sure that the liquid class in the aspiration is set to DispenseJet Part
Volume, otherwise the “Dispense on the Fly” Step will show an error.

Run some tests on the instrument to properly adjust the x-speed during
dispense. Set the value to “0” to let VENUS calculate the x-speed.

The x-speed during dispense depends on the volume, the liquid class
parameters and the labware geometry.

A table guide to find the correct settings. Volume | Speed | Start-X Offset

Liquid: Water 10 20 1
Tip Size: High volume 1000ul, no filter 20 20 1

30 15 1.5

Liquid Class:High_Volume_Water_DispenselJet_Part 0 12 15
Shots per pipetting channel: 12 (full plate) 50 14 2
NOTE 60 13 2

o . . I 70 12 2.5

Different tip sizes, liquid classes and 30 10 27
shoot numbers may require different :

settings.
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11.4 Arrays in Steps

Arrays can be used in steps, for example in fields like “Sequence”, “Volume” and “LC". The
existing arrays are listed together with the variables in the drop down list. Once an array has been
selected, the [Array Index Dialog] Button is displayed next to the data field containing the array

(see green arrow).

10001 Channel Aspirate - New

Aspirate from sequence:
ML_STAR.Mun_96_F|_Lb_o001 - Auto increment

Use Ctrl + left mouse to drag & drop a sequence from system deck

watume [pl]: Tip type:
PipVolumes]| - [_iUUuI Standard Volume Tip -
Pipetiig CyteSetungs
Dispense mode: [Liquid:]
| et Empty Tip -] | -

Clicking the button opens the “Array Index Dialog” as shown below.

j';ArrayIndex- PipVolumes([] @

") Use single array value

Array index:

@ Use multiple array values

MNOTE: #
Be sure that the array contains at least 8 values
from the selected start index on. -

[ Automatic array index selection

Start at array index:

1 -

I 0K J [ Cancel I [ Help

In this dialog, the following options can be selected:
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Use Single Array Value:

Enter the index of the specific array element (a digit or a variable). This selection is disabled when
only a series of elements is allowed.

(®) Use single array value

Slngle Array Array index:
2 v
E e array Channel Volume |
| Incax | Value ! e :Eﬁ
- 27 S xv
30 é:‘f‘;————* 30 v
—% EE— 1
85 D — i—s 30 |
7 30 v|
8 30 ¥

Use Multiple Array Values:

Enter an array start index, to select a series of array elements. For example in the field of an
aspiration step, to set the individual volumes per pipetting channel, starting at a specific index (see
picture below).

(3 Use multiple array values

NOTE:
Be sure that the array contains at least 8 values
From the selected start index on.

Index [T askomatic array index selection
1 61 Start ak array index:
. i —
2 102
3 63
Channel Volume
4 104
T crammett—— 104
5 N Charmet2 > 91
6 86 Channets—> 86
7 54 hannet+ 54
Charrels— 53
8 53
. Cheammebe—> 90
° =0 ’/,,Channsl-l—» 66
10 66 Cha 111
1 111
12 49

e Activate automatic array index selection. This function is available for arrays of well-defined
functions, where the usage of the array index is specified precisely. For example, a smart step
processing some well-defined positions uses an array with all the volumes of the individual
positions. In this case, the step needs only the array without index, because the index is, for
example, defined by the currently processed position.

11.5 1000ul-Pipetting Channels versus 5ml-Pipetting Channels

Working with the 5ml-pipetting channel on the ML STAR is almost the same as working with 1000
pl-pipetting channels. The same CO-RE technology (in a different size) is used to pick up tips and
tools, cLLD and pLLD can be performed and the same pipetting features (TADM, MAD, ADC) as
on the 1000ul-pipetting channels are available on the 5ml-pipetting channels.

However, although the familiar appearance of the Single Steps and Easy Steps for the 5ml-
pipetting channel are kept the same, there are some differences to keep in mind when working with
the 5ml-pipetting channel.
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Pipetting: 5ml-Pipetting Channel Pattern

Due to its large capacity, the 5ml-pipetting channel needs more space on the y-rail. Therefore, the
closest distance from one tip end to the neighbor tip end is 18 mm (this is true if the pipetting
channels are mounted on a double rail arm. On a single rail arm, the distance is 36 mm). This has
an influence on the sequence, for example, on plates.

Using the stamp tool for the 5ml-pipetting channel, a sequence on a plate will look like this:

2000000000009
—— 9010.0.0.0.0.0.0.0 000
Aamp e 000000000000
Probe Head: 000000000000
o | Sgssssssssss
#8002 Ise instrurnent sml Channel w1
i _I 000000000000
** 2% (Tisingle position select 0/00000.000000

This means that four 5ml-pipetting channels can work in parallel on a landscape plate.

Pipetting: Well / Tube Diameter

Depending of the immersion depth, the 5ml-pipetting channel may collide with well or tube walls.
See image guide below for useable diameters and heights to avoid hardware crashes.

' «— @ 75mm: @ of tip <9 mm
' (typical Labware: Sample Tube 10x75 mm)

H «— @ 50mm: g of tip <7 mm
H (typical Labware: 96 DWP from Hamilton)

|« @20mm: g of tip < 5.8 mm
(typical Labware: PCR 96 plate, 1.5ml
Eppendorf tube)
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11.6 Tip Handling Details

This section discusses essential tip handling topics. Although the process of tip handling is stable
and safe, some precautions must be considered when handling with special labware.

VENUS Software offers a tip recognition feature based on the different tip geometries. It is
available for both disposables and needles and it is activated during installation by a Service
Engineer. This feature increases the ML STAR instrument’s security, especially when different tip
types (e.g. low- and standard volume tips) are used. In addition, all tip racks have color-coded
labels and are bar-coded to be identified by the Autoload option (if installed).

For distinguishing disposable CO-RE tips, 50ul and CO-RE tips and 300ul, a special library is
needed. Please consult a local Hamilton Representative.

—Ll" NOTE

All new or special tip types require additional settings (such as configuration file
entries, liquid classes etc.) in the VENUS Software. Please consult a local
Hamilton Representative for the implementation data of non-standard tips.

(¥

11.6.1 Tip Recognition with Different Tip Types on the Same Deck Layout

The tips used in a pipetting procedure must match with the suitable pipetting channel or pipetting
head in order to prevent damage to the device. Proper precautions have to be taken when loading
tips in order to prevent confusing with the tips or loading wrong tip types.

Whenever possible, use loading with Autoload and make sure that only tip carriers with the
suffix ...BC... (e.g. TIP_CAR_480BC_ST_A00) are used. In case of a wrong tip rack, the system,
while loading will prompt an error which looks like the image shown below.

Load Carrier - Error

Error
Description:

Barcode error.

Assigned recovery

Mask Error

EBarcudeMask Error
: Barcode Mask Error

Position description:

Barcode read does not match defined barcode mask. Read barcode '3900108",

Recovery

Repeat Barcode Unload carrier
Continue Exdude

Execute | Abort | | Cancel | | Help
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When using another tip carrier (e.g. the 50 pl tip carrier) switch to the Deck Layout and change the
properties MIStarCarBCOrientation to 1 and the MIStarCarNoReadBarcode to 0.

Labware Specific Properties Labware Specific Properties
Property Initial ¥ alue il m} Property Initial ¥ alue o %}
15 tarCarb CO rientation 1 MIStarCarBCOrientation
MIStarCarBCReadwidth 300 MIStarCaBCReadwidth 300
MIStarCaCountDfECPos 5 L MIStarCarCount0iBCPas 5 c
15 tarCarFirstBCPos 615 MIStarCarFirst CPoz 615
15 tarCarl sbutoload 1 FRestare Diefaults MIStarCarlséutoload 1 Restare Defaults
MI5tarCarl sl oadable 1 M5 tarCarl sLoadable 1
MIStarCarl sRecoghizable 1 MIStarCarlsHecognizable 1
t1StarCarlabel ame TIP_CAR_MTR_. MIStarCarlabelM ame TIP_CAR_MTR_.
MI5tarCaroR eadBarcode i MIStarCaMoR eadl arcode 1 i
PR —— " R -
1] 9 ] [ Cancel ] [ Help (]9 ] [ Cancel ] [ Help

When loading manually, pay extra attention to the tip types which are similar in design and
cannot be distinguished by the tip recognition feature. When CO-RE tips, 1-50ul and CO-RE tips,
10-300pl are used on the same Deck Layout, a special library is needed. Please consult a local
Hamilton Representative. In addition, check the label of the tip rack. The volume of the tips can be
found on the top left corner of the barcode label:

235947

2722547 00050 |
|

When loading manually and there is no library available for distinguishing the different tip types
used, visual inspection of the barcode label is the only option. This is the case for Slim Tips, 10-
300ul used in combination with CO-RE Tips, 10-1000pl.

—s, NOTE

A Slim tips and 1000yl tips have the same head sizes therefore it can only be
2.2 checked through the barcode reader.
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11.6.2

Rocket Tips

It is possible to use Rocket Tips to pipette larger volumes than 50 pl using the CO-RE 384 Head.
Rocket Tips combine a 300 pl tip body with a 4-channel head adapter.

To use the advantages of the Rocket Tips, the following settings have to be considered:
Use the tip mode: (1) 96 Tips / Rocket Tips in all the steps > See NOTE

To pick up only single row(s), column(s) or a quarter:

Set the tip type to 300 ul Rocket Tip (96) for 384
Use a Rocket Tip Liquid Class

CO-RE 384 Head Aspirate (Single Step) - New

Tip mode:
(@) -

Seguence:
ML_STAR. SourcePlate

Volume [ul]:
300 -
Pipetting cyde settings
Filter
Tip type:

-

Use Ctrl +left mouse to drag & drop a sequence from system deck

Seqguence counting:
(1) Automatic -

Aspirate mode:
(0) Aspiration -

Dispense mode:

300ul Rocket Tip (96) for 384

-

[3et Empty Tip -]

Liquid dass:

Aspirate position
Capadtive LLD sensitivity:
(o) off - 2
Fix height from bottom [mm]:
3 - 5

"300ul_RocketTip_3&84COREHead_DMS0_DispenseJet_Empty”

Submerge depth [mm]:

Retract distance for transport air [mm]:

-

[ Advanced... ] [Errorsettings...]

QK

] [ Cancel ] [ Help l

Use the reduced pattern mode: (1) Tips / Rocket tips in all the steps > See NOTE

Click the “Customize” Tab and select “Channel settings”

Select all, one channel, quarter, row(s) or column(s), depending on the pattern that shall be

used.
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The picture below shows the head (not the plate) and which tips will be picked up.
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The following is an example on how the head will be located over the plate if the plate sequence is
sorted accordingly.

I|:I|I|]|‘i|ll|1:||l|-|1!|lﬁ|:l‘||?!

A T OF OF o FOF O

For more details on the different pattern, see Section 8.2 Stamp Tool.

NOTE
Rocket tips can only be used on the 50 ul CO-RE 384 Probe Head.
The reduced pattern mode has to be set in all pipetting steps.

¢ When using Single steps: in the Tip Pickup, Aspirate, Dispense and Tip
Eject

¢ When using Easy Steps: in the Easy Aspirate and Easy Dispense
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11.6.3

Tip Pick-up with the CO-RE 96 Probe Head

The multiprobe heads need more space to pick up tips than the single pipetting channels.
Therefore, it is important to use an appropriate Deck Layout. This will avoid collisions at run time.

-

st ssnnendal
|

| Pot01354 |
PLT_CAR_L5MD_A0Q

TRETFwWETTTIELW

PO101354
PLT_CAR_LSMD_A0Q

NOTE

Example:

Picking up tips with the CO-RE 96 Probe
Head out of e.g. the Nestable Tip Rack
(NTR) will not work in the lower positions,
if a high plate carrier, a wash station etc. is
placed directly beside the tip carrier.

Solution:

Leave a space of one track to the left and
to the right of the tip carrier > See white
lines.

The multiprobe heads are now able to pick
up tips without collision with other carriers.

The same precautions have to be taken with all tip racks for the CO-RE 96
Probe Head / CO-RE 384 Probe Head and the single pipetting channels.
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11.6.4 Nestable Tip Rack (NTR)

The Nestable Tip Rack (NTR) is designed to stack disposable tip racks which increase the amount
of disposable tips by factor 4 per SBS position compared to one layer tip locations. NTRs come
with 5 stacks of 4 layers each and have to be placed onto NTR Carriers of the ML STAR
instrument.

Tip pick up directly from loaded NTR Carriers is basically possible. This eliminates the need for
intermediate tip pickup positions since pipetting tools such as single 1000ul pipetting channels as
well as MultiProbeHeads (MPH 96 and MPH 384) can pick up tips from the NTR stack in most
cases.

A transport system (e.g. iSwap, CO-RE Gripper) is required to remove and dispose empty NTR
frames away from NTR Stacks to allow access with the Pipetting Tools to the next lower layer with
filled NTRs.

Forcing Pipetting Tools to go down to lower or to the lowest layer of the NTR stack may have
limitations due to the required space between the Pipetting Tool and the neighbouring Carriers as
well as its corresponding labware (also to other stacks, neighbour NTR’s, etc.). In these cases, an
intermediate Tip pick up position becomes necessary. This intermediate tip pickup position is
designed and available as an NTR MFX Module (MultiFlexModule, MULTIFLEX NTR 96 MODULE,
and MULTIFLEX NTR 384 MODULE).

The transport system as mentioned above must then be used to move NTRs to these intermediate
Tip Pickup positions which enable constant tip pickup conditions in terms of the same X, Y and Z
coordinates of a single NTR. Once the Tips out of the NTR frame of the intermediate tip pickup
position are used up, the frame needs to be replaced by a new filled NTR.

When single-, row- or column wise Tip pickup is required with MultiProbeHeads, an additional tip
pickup position equipped with a Tip adapter becomes necessary. The tip adapter may be
positioned onto a Tip Rack Carrier as well as on a MFX Tip Module (MULTIFLEX TIP MODULE).

The recommended workflow would be:

1. Transportation of one NTR from a loaded NTR Catrrier to the intermediate Tip pickup position
Tip pickup with MPH out of the intermediate Tip pickup position

Tip eject into the Tip adapter

As desired; single-, row- or column wise (shifted) Tip pickup out of the Tip adapter

a o~ WD

Ready for pipetting
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NOTE

An empty NTR can be transported to the waste either by the iISWAP or the CO-
RE gripper. Note that the use of the CO-RE gripper for transports to the waste
needs a special library to grip the rack shifted. Otherwise it is not possible to
move the rack to the default waste position on a ML STAR and ML STARIet.

Working with the CO-RE 96 Probe Head and Nestable Tip Racks will need some precautions (see

also Section 11.6.3 Tip Pick-up with CO-RE 96 Probe Head).

There is danger of collision when the CO-RE 96 Probe Head is picking up tips from lower positions
if the neighboring positions are completely filled:

| - e -
e

‘i " |

In this case, either work from top to bottom over all stacks or transport the Nestable Tip Rack to a
collision free position and pick up the tips there.

Pos 1/ Rack 4

>

Pos 2/ Rack 4

>

Pos 3/ Rack 4

Pos 4 / Rack 4

Pos 5/ Rack 4

Pos 1/ Rack 3

Pos 2 / Rack 3

Pos 3/ Rack 3

Pos 4 / Rack 3

Pos 5/ Rack 3

Pos 1/ Rack 2

Pos 2 / Rack 2

Pos 3/ Rack 2

Pos 4 / Rack 2

Pos 5/ Rack 2

Pos 1/Rack 1

\ANARNZ

Pos 2/ Rack 1

Vv b

Pos 3/ Rack 1

Vv (v

Pos 4 / Rack 1

Vv (v

Pos 5/Rack 1

JUuUu

C
C
C
C
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11.7 Random Access with 16 1000ul-Pipetting Channels

A 4-Channel or 8-Channel instrument has random access to all positions of the deck. This means
that pipetting channel No. 1 (rear most) is able to aspirate from e.g. well H1 on a plate placed on
the front most plate carrier position. Having more pipetting channels result to a smaller random
access area. This is because of the number of pipetting channels that must be moved over.
Random access means that (e.g. due to a hit picking) the order of pipetting channels to proceed a
sequence may be random.

Deck Areas for Random Access of Different Numbers of Pipetting Channels

465 | 393 | 321 4/8 12 16

Y
775 149.5 E

1 =
113.5 Instrument's origin (0,0,01

The 16-Channel Instrument is intended to be used as a batch-like processor. This means that all
16 pipetting channels should aspirate and dispense simultaneously in order to allow maximum
parallel organization and highest pipetting speed. In this case, the reduced random access space
of a 16-Channel Instrument does not cause any problems.

To achieve a batch-like process, all sequences involved must consist of blocks of at least 8, or
better 16 positions. Sequence positions within a block must have:

¢ The same x-positions
e Decreasing y-positions from pipetting channel 1 (rear-most) to 16 (front-most)
To program a method using single steps:

e Select the option “keep pattern” within the “Channel Settings” Dialog in all single steps (tip
pick-up, tip eject, aspirate, dispense). Do not use the option “All sequence positions”.

NOTE

The limitation of the random access area on an instrument deck is also valid for
instruments equipped with 5ml-pipetting channels and any combination of
1000pl-pipetting channels and 5ml-pipetting channels. Other equipment such
as the tube gripper or the camera channel will also reduce the area for random
channel access.
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Even if an error occurs and “Exclude Channel” is selected as an error recovery, the pattern will be
kept.

To program a method using Smart Steps perform the following:
o Select “Copy Pattern”
o Do not select “Exclude Erroneous Positions”

e If sequences can be reloaded (in run time during the pipette command), deselect the option
“reducible by user” to maintain the original block-wise structure of the sequences

11.8 Dual Arm Programming

The VENUS Software is designed to handle tools (e.g. a pipetting tool and a plate handling tool) on
different arms. The software monitors each movement of the individual arms of the ML STAR dual
arm instruments. If one arm needs priority to pass, the second arm is moved to a safe position first.
In this manner, the two arms and the tools on the arms will not crash into each other. The
programmer has not to care about sudden collisions in the system.

VENUS Dynamic Scheduler

For the programming of a dual arm instrument, Hamilton recommends to use the VENUS Dynamic
Scheduler software package. This package is not part of the basic VENUS Software described in
this manual. Ask a local Hamilton Representative for more information or visit our Home page:
www.hamiltonrobotics.com.

The dynamic scheduler has several advantages and is specially designed for handling complex
parallels in an assay. The administration of other devices, such as plate handler, plate washer,
reader, etc., is just as easy as the programming of the dual arm configuration.

Compared to the basic VENUS Software, there are advantages of the additional software package
(VENUS Dynamic Scheduler), especially the programming of the parallel task. Each arm is defined
as a so-called “Resource”. The dynamic scheduler allows defining one resource (arm) as the
major and the other as the minor device. The major arm always has the right of way. The dynamic
scheduler automatically organizes the optimal use of the resources.

Dual arms also can be programmed by the basic VENUS Software of the ML STAR. Carriers used
by both arms should be placed in the middle of the pathway reachable by both arms. If one arm is
moving to the common carrier(s), the other arm should not be obstructed in its tasks. Also, the
programmer must decide whether the tasks of the two arms work in parallel or not (e.g. one arm
must wait until the other has finished its task).
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11.9 Sample Tracker

The sample tracker is a system to record all actions related to labware and liquids (such as
pipetting, moving plates). It can generate a file for each piece of labware on the ML STAR,
recording information about its history (pipetting patterns, barcodes, pipetting errors, etc.) during
one method.

With this information from the sample tracker, the user can:
e Know what happened on the ML STAR during the runs

e Know, whether the ML STAR did its work correctly or not
e Use the output to link it to a LIMS

e Use the output file for documentation (GLP)

NOTE

To configure, collect and visualize tracker data, use the Generate Mapping File
step from the Data handling step collection.

Enabling the sample tracker through the System Configuration Editor creates a database where all
relevant information will be stored.

To change the settings, click from the “Tools = System Configuration Editor” Menu.

] HAMILTON System Configuration Editor == =R |
File Help
7| o] @
4 i E E-Mail seffings
35 System Settin Sender address system@hamitton ch
SMTP server e-mal hamiton ch
e Ermor Settings SMTP server authentification Inactive
E Miscellaneous
Access Engine Type Microsoft Jet 4:x
Securty Settings Ask for sequence names after drop Mo
Check barcodes always Enabled
“%  Step Selection Vigw mode 30
E Sample tracking seflings
Flag secondary Vesssls Disahled
B Miorolab® STARK: (WL_STAR) On [=]
Unique Earcede check [0
Unique Barcode duration 24 hours
Vector Database on
Vector Database connection Database HamitonVectorDB on Microsaft SOL Server LOCALHOST\HAMILTY
E Simulation seffings
Simulation Off
E Sound setiings
Error sound C:\Windows\media\Windows Ctical Stop wav
Loading sound C:\Windows\media\Windows Ding wav
GQuestion sound C:\Windows\media\Windows Ding wav
\warning sound C:\Wiindows\media\Windows Exclamation wav
B System
Laboratory name Hamiton Company
System name Hamiton's Laboratory System
Sample Tracking
Swiitches sample tracking on/off. This flag can only be edited if Vector Datsbase is on

Mark the “Data Handling Steps” Checkbox when linking the instrument or layout, to be able to use
the functions accessing the sample tracker information (see Section 7.2 Linking a Deck to a
Method).
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Once the access functions are activated for a method, the group “Data Handling Steps” in the
toolbox window of the Method Editor will contain the sample tracker steps.

i, | Instruments and Smart Steps @
System Deck File:
= = Browse...
Instruments:
Instrument Short Instr. Name Low-level Steps -
Microlab® STARIet ML_STAR Visible ﬂ
Smart Steps:
[¥]Custom Dialog Steps
["|Data Handling Steps
[#|Microlab® STAR Smart Steps
CK ] I Cancel I l Help
11.9.1 Data Handling Steps Toolbar
Command Icon Action Performed
Generate Mapping File e Generates a mapping file with information for
i selected sequence(s).
Set Labware Barcode e Set barcode for labware which was or cannot be
anuw | read by built in reader.
Remove Labware e Remove labware data from the database stop

— generation of mapping information.

Import Worklist Imports an external worklist into the internal
Hamilton database. Works in combination with

“Load and Match”.

Update Job Status «3’ Changes the status of a job on the Hamilton
a database.
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11.9.2 Generating a Mapping File

To use this step, select the following:
e instrument
e Sequence over which the data should be generated

The step is able to filter (expand) the stored information by selecting additional sequences in such
a way that the additional information is stored which are affected by the sequences.

Define the path and filename where the collected information will be stored. If there is no path
specified, it will automatically be stored in the HAMILTON\Logfiles directory by default.

Make sure that the labware is loaded before calling this command.

1'-1‘. Generate Mapping File - Edit @

Instrument short narne;
|ML_5TAR -

Generate mapping file(z] of sequence:

ML_STAR.TargetFlate - Cusztomize...

[ Filkering information of fallowing sequence(z] ]

Instrument Sequbnce of interest -
1 | ML STAR L STAR Sourcesamples
2 | MLLSTAR || ML_STAR.ReagenfTrough

The “Generate Mapping File” Step collects data regarding the TARGET sequence and “looks”
backwards as to what was pipetted into this sequence. Specify “Sequences of interest” to filter
the information.

Example: Pipette from a tube carrier into the target plate (red to green). Afterwards, cover the
samples in the plate with the reagent (blue to green).

To track both pipetting, both of the source sequences have to be added as “Sequences of
interest”.

To link only the barcode of the sample tube to the well ID of the target plate, only add the sample
tube sequence to the “Sequences of interest”.
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11.9.3 Customizing the Mapping File

The [Customize] Button offers multiple options to customize the output mapping file. It is possible
to:

o Filter the data by using the status of the sample.

Mapping File Qutput Format @
Filter wells
@ Shaow all () With errors only
7 Processed only (71 Where status summary is one of:
(7 Without errors only
Exdude multiple entries if source is mixed

NOTE

When the aspirate step is mixing the liquid, it will create an entry in the database.
To suppress this liquid transfer, check the checkbox “Exclude multiple entries if
source is mixed”. Otherwise, at least two lines per sample will be found.

e Sort the data in line wise (A1 — A12) or column wise (Al — H1).

Sorting
@ Sort records by column (&1, B1, C1...)
() Sort records by row (A1, A2, A3...)

It is possible to link the default column name of the mapping files column to a user defined column
name (see lines 2, 4, 8 in the image below). Simply change the name in the right column. Make
sure that the quotes are present. Alternatively, variables can be used in the column name fields.

Columns to be exported Column name
1 Record I "Recordid” =
2 Target Hack Barcode "PlateBarcode” £
3 |[|| Target Labware ID “TLabwareld™ "
4 Target Position ID “WellD” L
5 |[ || Target Position Barcode "TPositionBC” | |
6 |:| Target Status Summary "TStatusSummary™ | - |
7 Target Statuz Summary Description "TSumStatelescription™ L
& Target Volume “Fipetted/olu me|" £

e To hide columns in the output file, deactivate the checkbox (see lines 3, 5 and 6 in the image
above).

e Activating the “Create one file for full sequence of interest” will create one single output file
even if the sequence of interest covers more than one labware. Unchecking this box will create
a single output file for every labware of the sequence of interest.
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e The “Open file to append” will not overwrite an existing file with new data but add the new
data to the end of the file.

e Per default, the output excel file is created in the LogFiles folder (under C:\Program
Files\HAMILTON\.. &> depending on the language of the operating system). To change this
path and the default name of the output file, use the field: “String used to generate the
mapping file name(s)”.

String uzed o generate the mapping file name(z]:
"oLablDr_<BCy_<Mox. xlz" -

Create one file for full zequence of interest

Open file to append

11.9.4 Set Labware Barcode

The step “Set Labware Barcode” is used for labware that has been positioned on the deck but
cannot be identified by the built-in barcode reader.

The labware which the barcode has to be set must be identified either by the LabwarelD (created
in the Deck Layout Editor) or by the sequence which was defined by the Sequence Editor.

The barcode to be set must either be a constant string or a variable.

At run time, an error will be generated if the barcode passed is empty.
1195 Remove Labware

The command “Remove Labware” removes labware from the access of sample tracking. It is used
for the labware which are removed from the deck. After this command has been executed, no more
tracking data for the removed labware is accessible.

11.9.6 Import Worklist

The import worklist step is used to import an external database. The file format can be in Access,
Excel or a structured text. The data in the external worklist can be assigned to the columns of the
internal Hamilton database. This allows the use of the imported data within the VENUS Software
environment and e.g. use the “Load and Match” Step to connect the loaded barcodes to a
previously imported worklist. Refer to Section 11.11.3 Importing a Worklist for more information.

11.9.7 Update Job Status

This command allows changing the status of a sequence position from 'Assigned' or ‘Unprocessed'
to ‘Processed’. The update is done on the current position of the given sequence.
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11.10 Speed Up cLLD Detection

Using the cLLD (capacitive Liquid Level Detection) can cause extended pipetting time when used
on labware with high walls. The reason is that, the cLLD search starts at the LLD Search height
which is defined in the labware, normally very close to the upper border.

Having only small amounts of liquid in such labware, the pipetting channel starts almost at the
upper border and travels a long way down to find liquid (see picture below with the “first pipette”
label).

0 quick z-move

9 slow liquid search

first pipette following pipettes

Using the “Speed up cLLD detection” Function, the following aspirate / dispense steps will use a
calculated height from the previously detected level. This reduces the total time for pipetting due to
the decreased search time.

To enable Speed up cLLD detection apply the following settings.
Set the Sample Tracking in the System Configuration Editor (system settings) to ON.
Set the Speed up cLLD Detection in the System Configuration Editor (instrument) to ON.

B Instrument configuration
“%  Step Selection Automatic locking of front cover Cizabled
Check for free deck. On
Default waste [for ald methodz] “Wazte
Speed up cLLD detection On
Teaching with 1000p] Channel no. a
Feachingwith Srmbchammele——MMMM —4+———————

B4l Microlabe STARIet (ML_Starle

Make sure that the labware is higher than 40mm. The smaller labware will not benefit from this
feature.

Make sure to use the cLLD in the desired steps (aspiration and/or dispense).

NOTE

The system will calculate the amount of liquid in the tube when using the
instrument. That means, when pipetting into a tube with pipetting channels, CO-
RE 96 Probe Head or other pipetting devices, the level will be adapted to the
new height.

If the tube is filled up manually, the level is NOT adapted. The cLLD search in
the liquid may start already and prompt an “Unexpected liquid found” error
message.
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11.11  Working with Worklists

11.11.1 File Formats

Frequently, there will be a need to import and export worklists. The “Open file” Command of the
method editor is designed to enable such file handling. The data source type (format) is identified
by the extension of the worklist file name. The editor supports formats listed in the table presented
below. No other extensions are supported.

Microsoft Excel Xls

Microsoft Access Database .mdb

Structured Text Files .xt, .csv, .tab, .asc.

Unstructured Text Files

11.11.2 Command Overview

Command Icon Action Performed Parameters to be Specified
File: Open =) Open a file before file File type, name, handle
.l |access (reference to file), mode, data

exchange variable and other, file-
type-dependent parameters

File: Read — Read data out of a file* File handle
File: Write \ Write data into a file* File handle
Al
File: Set Position = Set the file-pointer to a New position parameters
o specific position for reading
File: Close = Close a file after file File handle

fil]

operation(s)

Imports worklist data from | Wizard-guided; filename, filetype,
files into the supported delete old data Y/N, table name,
database columns. column mapping

Import Worklist

u‘:}

The FileRead / WriteSteps will read or write only ONE LINE of the file. To read through a complete
file, use a loop.

The example below shows how to use the file commands. First, the file is opened by using the File:
Open step. The path (C:\Temp\Worklist.xls) and sheet name (Absorbance$) are specified.
Columns (LablD / PosID / OD) are linked to variables (xIs_LablD / xIs_PosID / xls_OD)
respectively.
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A loop is inserted to make sure that the file is read from the beginning to end. Inside the loop, the
File: Read step reads line per line and assigns the values from the file into the variables.

In this case, the LablD and PosID are read out and are used to create sequence positions through
the SeqgAdd step.

To end, the file is closed (otherwise, it remains open and exclusively locked by the method).

= File: Open
d File handle "worklist_file' (File name: "C:WTempWVarklist <™, Table name: "absorbanced™), Mode: 'Sppend'.
Columns:
¥lz_LablD = "LabiD" [String, 255)
xlz_PoslD = "PosID" (String, 25357
¥lz_00 = "0D" (Float)

E & Loog
ﬁ:) over fallawing files:

- weorklist_file
ToopCounter!' used az loop counter variable

=—| File: Read
"_J Read from file “worklizt_file'
1  Seqfdd of HELSeqLib
f(x) secadd(alHis, ds_LabiD, xls_PosiD)

@ End Loop

= File: Close
:é Cloze file “worklist_file'

“ﬁ

11.11.3 Importing a Worklist

NOTE

Once a Deck Layout has been linked to a method, the instrument specific steps
will be visible in the toolbox.

1. From the toolbox, drag the “Load and Match” Command into the method.

2. The “Load and Match” Wizard Step 1 will start as shown below.

#% Load and Match : Step 1 of 3 (Input) @

Instrument short name:
[M_sTar v
'@ Load and Match Match only
Sequence to load all potential samples:

AllsampleCarriers - /| 5can autoload tray
Use Ctrl +left mouse to drag & drop a sequence from system dedk Unload unused sample tubes

Carrier calibration —

Channel number: Error settings...
/| Calibrate if supported g Z
< Back Mext = | | Finish | | Cancel | [ Help

3. Select the instrument and the sequence, to load all potential samples. To unload unused
samples, which means samples without a worklist entry, check the box “Unload unused
samples tubes”.

4. Click [Next >] to continue to the next step of the wizard.
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NOTE

It is recommended to use fixed paths in the “Worklist filename” Field. Using
fixed paths will allow a preview of the file. Using variables only does not allow a
file preview.

5. Specify the sheet to be opened (when using Excel) and check the data preview.

Z Import Worklist: Wizard Step 2 of 3 (Data table) (=23

Which sheet would you like to open?

Sheet:
“Tabelle 1 v

First row contains column headers Import range:

Data preview:
PlateBarcode | PlatePosition | ReaderValue Volume -

» Barcodel3 D4 1 142.8413705028 E
Barcodel3 E4 1 5545754234874 M
Barcodel3 DS 1 171.4367 5595206
Barcodel3 ES 1 2534272777204
Barcodel3 B5 1 73.64769389306
Barcodel3 Ccs 1 181.2256054779
Barcodel3 DS 1 35.45884378345
Barcodel3 ES 1 231.3709188317
Barcodel3 F& 1 51.62025871155
Barcode3 GE 1 134.5362493861
Barcodel3 BY 1 2257125405871
Barcodel3 C7 1 BT 41217561873 mhi
< Back ][ Next > Finish Cancel ] [ Help

6. Link the columns of the worklist to the default columns of the database. If needed, use the filter
options to restrict the amount of data. A sorting option is available to specify the order of
appearance. Click [Finish] to complete the worklist import command.

Y Import Worklist: Wizard Step 3 of 3 (Assigning worklist data columns) @

Column mapping:
[Source labware ID] | [Source position 1D] [Target barcode] [Target labware ID] | [Target positi
I3 || PlatePosition”| - - >

< | [ +
Data preview:

PlateBarcode | PlatePosition | ReaderValue Volume -
[ Barcode03 D4 1 142.8413705028
Barcodel3 E4 1 5545754234874
Barcodel3 D5 1 171.4367 555206
Barcodel3 ES 1 2534272777204

1

1

3

m
2
m

Barcodel3 B& 73.64T65385306
Barcodel3 Cs 191 2256054779

Drrmndana no AL aCo04nTORAC

Filter... ][ Sort...

Import mode

[ import distinct records only

Next > Finish ] [ Cancel ] [ Help
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Importing a Worklist Example

This example shows the application of a worklist import.

The “Load and Match” Command is used to load the sample carrier 1 and to read all the barcodes.
These barcodes are compared to the ones in the database (from the worklist). If the values match,
a sequence position will be created in the “AllMatchingPositions_Source” Sequence into the
target plate. The volume is taken from the array that was created in the Load and Match step. This

array can be inserted directly in the Smart Step.

Import a Worklist

1. First, a worklist is imported with the command Import Worklist as described above.

2. From the toolbox, drag the “Load and Match” Command into the method.

3. The “Load and Match” Wizard Step 1 will start as shown below.

Instrument short name:

#. | oad and Match : Step 1 of 3 (Input)

[ML_sTAR

@ Load and Match

AllsampleCarriers

Carrier calibration

| Calibrate if supported

Match only

Seguence to load all potential samples:

Channel number:
8

Al

Use Ctrl + left mouse to drag & drop a sequence from system deck

| 5can autoload tray

Unload unused sample tubes

Error settings...

Next> | | Finish

| | Cancel |

[

Help

4. Select the instrument and the sequence to load all potential samples. To unload unused
samples, which means samples without a worklist entry, check the “Unload unused samples
tubes” Box. Click [Next >] to continue.

5. Select the source sequence ‘AllMatchingPositions_Source’ with all matching positions and the
target volume array ‘Matching_Volume[*]. Click [Next >] to continue.

# Load and Match : Step 2 of 3 (Output) @
Cutput data created for subsequent processing steps
[Job] [ Source Sequence | [ Target Sequence ] [ Target Volume | -
1 | /|| AlMatchingPositions_S =[] /|| Matching Voume | [
Use Ctrl + left mouse to drag & drop a sequence from system deck
Add all jobs Add row | | Remove row |
< Back |[ Mext = ] | Finish | | Cancel | | Help |
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6. The “Load and Match” Wizard Step 3 will be shown.

#, Load and Match : Step 3 of 3 (Output sorting) @
Sorting output data
Job Sorting | -
1 Job name not set Optimized for parallel pipetting = ]

m

Mext = Finish ] [ Cancel ] [ Help

7. Click on the highlighted button shown above. Select the “Optimized for parallel pipetting”
Sorting Method. Click [Finish] to end the wizard.

8. From the toolbox, drag the “1000ul Channel Pipette — Simple (1-1)” Command into the
method.

9. The “1000ul Channel Pipette — Simple (1-1)" Wizard Step 1 will start.

10. Select the instrument “ML_STAR”, the sequence to aspirate “ML_STAR.ReagentTrough” and
the sequence to dispense “AllMatchingPositions_Source”. Click [Next >] to continue.

v 1000pl Channel Pipette - Simple (1-1) : Step 1 of 5 (Sequences) @

Simple (1-1) pipette:
k> vV A simple pipette is used to copy all elements of the aspirate

‘[JIJ JJ sequence to the dispense sequence exactly once.

On what instrument shall the pipette be executed?
[ML_sTAR -

Aspirate / Dispense sequence

From which sequence(s) the pipette has to aspirate ?
Use Cir + left mouse to drag & drop a sequence from system deck

1_| ML_STAR.ReagentTrough =] ~ Add

Bind Merged Sequence

To which sequence the pipette has to dispense?
Use Cirl + left mouse to drag & drop a sequence from system deck

1_| AlMatchingPosition_Source = Add

= Bemove

Bind Merged Sequence

< Back Ned> | [ Fnsh | [ Cancel | [ Hebp
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11. The “1000pl Channel Pipette — Simple (1-1)” Wizard Step 2 will be shown.

71000p! Channel Pipette - Simple (1-1) : Step 2 of 5 (Volumes) [e=|

Volumes
What volume [W] would you like to move from the aspirate to the dispense sequence {A)?
Matching_Volume[] -

Would you like to aspirate an additional rest volume? —23)
) Yes @ No

Dispense

(@) Dispense to waste
Dispense to aspirate sequence
(@) Jet Surface

If the volume which has to be pipetted exceeds the capacity {(volume) of the used tip, the
pipette cycle for one element is repeated until the whole velume is moved propery. That means
that the requested volume is not limited by the tip size.

The rest volume is aspirated additionally by each cycle.

The rest volume must be less than the capacity {volume) of the used tip

<Back || Met> | [ Fnmsh | [ Comcel | [ Hel

12. Select the volume array “Matching_Volume” and click on the array assistant to select the ‘Use
multiple array values’. Make sure the Automatic array index selection box is ticked.

) Array Index - Matching_Volume]] @

_! Use single array value

Array index:

@ Use multiple array values

NCOTE: -
Be sure that the array contains the required number
of values from the selected start index on. -
Automatic array index selection
Start at array index:

oK ] ’ Cancel ] [ Help

13. Click on [OK] to close the window.
14. Select [No] to the question if an additional rest volume should be aspirated.
15. Click [Next >] to continue.
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16. The “1000pul Channel Pipette — Simple (1-1)" Wizard Step 3 will be displayed.

i 1000pI Channel Pipette - Simple (1-1) : Step 3 of 5 (Tip/Needle Handling) @

Which tip/needle type shall be used?

— Show available - -

From which sequence shall the tips be picked up?
ML_STAR.MIStar1 000ulHighVelume Tip -
Use Ctd + left mouse to drag & drop a sequence from system deck

When shall the tips be replaced?

@ AMter each dispense
After the volume is transfemed AY
_) After each sample is proceeded l
_) Use one set for the full pipette v
") Never, use tips picked up before this pipette

What additional features would you like to use?
Operator may reduce the sequence by a reload

Would you like to write the tip counter?
"1 Yes @ No

1000ulHighValume Tip

<Back | Med> | [ Fnsh | [ Cancedl | [ Hep

17. Select the desired tip type. The tip sequence window will show all available sequences of this
tip type.

18. Decide if there is a need to replace tips and activate the corresponding radio button. Leave the
rest of the values in the dialog with the default settings. Click [Next >] to continue.

19. The “1000pul Channel Pipette — Simple (1-1)" Wizard Step 4 will be activated.

i 7 1000p1 Channel Pipette - Simple (1-1) : Step 4 of 5 (Liquid Handling) (=5

Which dispense mode would you like to use?
@ Jet ~) Surface

What liquid {iquid class) would you like to use?

"Serum” (HighVolume_Serum_DispenseJet_Empty) - lIJ
Aspirate parameters
[ wp. | [ Advenced. |

What additional features would you like to use?
[ Aspirate the complete requested volume without an emor

Dispense parameters

WD.. | [ Advanced..
Channel settings
<Back || MNet> | [ Fnsh | [ Cancd | [ Hep
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20. Select the desired dispense mode and an applicable liquid class from the list. Leave the rest of
the values in the dialog with the default settings. Click [Next >] to continue.

21. The “1000ul Channel Pipette — Simple (1-1)” Wizard Step 5 will be shown.

¢ 1000ul Channel Pipette - Simple (1-1) : Step 5 of 5 (Sequence Handling) =<

Controlling sequence
Which sequence determines the total number of pipetted elements (controling sequence)?

Aspirate sequence @ Dispense sequence

Scenario: Scenario:

Aspirate Sequence > Dispense Sequence Aspirate Sequence < Dispense Sequence
L I L & e @
L oo n L ] e @
L L N ] L
L L L ] e 0

Aspirate details

Shall the aspirate sequence be reloaded if all elements are processed?
Yes @ Mo, reuse the sequence from the beginning f necessary

Operator may reduce the sequence by a reload Advanced...

Dispense details
Shall the dispense seguence be reloaded if all elements are processed?

Yes No

Operator may reduce the sequence by a reload Advanced...

Ermor settings...
< Back Meat = Finish ] | Cancel | | Help |

22. Select the “Dispense” Sequence as the controlling sequence (to finish pipetting after the
AllMatchingPositions_Source sequence is used up). Leave the rest of the values in the dialog
with the default settings. Click [Finish], to complete the Pipette — Simple (1-1) command.

11.11.4 Worklist Handling with Microsoft Excel

Specifying a subset of the available data can be done when a Microsoft Excel workbook file is
open. It is possible to open either of the following:

e A single worksheet
e A named range anywhere in the workbook

¢ An unnamed range in a single worksheet
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The following table lists the conventions for these settings.

To open this
object to read...

...use this syntax

Entire worksheet in
a workbook file

Specify the sheet as sheetname$, where sheetname is the name of the
worksheet.

Important: A worksheet name must end with a dollar sign ($).

Named range of
cellsina
worksheet or
workbook file

Specify the named range as NamedRange, where NamedRange is the
name assigned to the range in Microsoft Excel.

Important: The range in Microsoft Excel must be named before
attempting to open it.

Unnamed range of
cells in a single
worksheet in a
workbook file

Specify the sheet to be opened as sheetname$ and the range as
FirstCellinRange:LastCelllnRange. For example, to access cells Al
through Z256 in a worksheet called Sales, Sales$A1:2256 is specified.

To open this
object to write...

...use this syntax

Entire worksheet in
a workbook file

Specify the sheet as sheetname, where sheetname is the name of the
worksheet.

Important: Do not end the worksheet name with a dollar sign ($).

To append to an
object

...use this syntax

Append to an
existing worksheet
in a workbook file

Specify the sheet as sheetname$, where sheetname is the name of the
worksheet.

Important: A worksheet name must end with a dollar sign ($).

Append to a not yet
existing worksheet
in a workbook file

Specify the sheet as sheetname, where sheetname is the name of the
worksheet.

Important: Do not end the worksheet name with a dollar sign ($).

NOTE

A value in a range that exceeds the maximum number of rows, columns, or
sheets for the worksheet or workbook cannot be specified. For more
information on these values, refer to the Microsoft Excel documentation.

The format of all entries within a column in the Excel file must be identical: text,
number, etc.

The handling (open/read/write/... file) of Excel files using the VENUS Software
files do not require the installation of Microsoft Excel.
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11.12 Using Libraries

A library is a collection of standard functions which the programmer can choose from when writing
methods in addition to the toolbox elements. The best-known functions are the mathematical
functions. For these, VENUS Software provides a mathematical function library. There are several
other libraries that can be found to be useful. If the library required hasn’t been installed yet, install
it through "Tools = Hamilton Support Software...".

To use library functions in a method, include the appropriate library. Follow these steps:
1. Select "Method - Libraries..." in the Labware Editor to open the dialog seen below.

2. To add a library, click the Browse Button [...] at the center of the table highlighted below or click
the [Add Library...] Button.

y| Libraries [

Library File | | Namespace -

m

-

| Add Library... | | Remove Library |

[ ok || cancel |[ Hep |

In the file selection box, select the required library to be imported. Click [OK].
Repeat steps 2 through 4 to import all the libraries needed.

Click [OK] to close the dialog. The selected library functions are available under their own
group tab in the toolbox and can be used like standard commands.

6. Toremove libraries, select the libraries to be removed and click the [Remove Library] Button.

NOTE
If a method uses at least on function of a library, the library cannot be removed.

VENUS Software supports two kinds of libraries: HSL Libraries (*.hsl) and Sub-method Libraries
(*.smt).

A library function can also be self-written and can be used like any standard library through the
following:

e Graphical Method Editor (to create a Sub-method library)
e HSL Method Editor (to create an HSL library)
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11.12.1 Array Library

(Y General Steps

# Comment

xa0 Assignment
e Assignment with Calculatior
&) Loop

- Loop: Break

@ If, Else

A Array: Declare [ Set Size
0 Array: Set At

43 Array: Get At

oy Array: Get Size
"2, Array: Copy

11.12.2 Barcode Library

m

Array Library is an old library. Its functions
should not be used anymore. All array-related
steps can be found in the General Steps.
Arrays can be used directly in most steps.

The HSLBarcodeReader library supports the Metrologic barcode scanner Orbit/MS7120 for read
operations over the serial interface RS232.

Command Icon Action Performed
Del Com Buffer w Deletes the input buffer.
?

Read HH- Gets read barcode from Metrologic barcode
v scanner Orbit/MS7120.

Set Com Port i | Sets the serial port on which the Metrologic
>y barcode scanner Orbit/MS7120 is plugged.

Set Error Recovery i Sets a flag that indicates how to react on a
- reading error

Set Simulation - Defines whether the Metrologic barcode scanner
itk shall be simulated instead of reading barcodes

Set Timeout i Sets the new timeout for all read operations of
o Metrologic barcode scanner Orbit/MS7120.
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11.12.3 Deck Visualization Library

The deck visualization library updates lists and views.

Command

Icon

Action Performed

Update Loaded Labware

Updates the list of loaded labware and updates the
view.

Update Used Labware

i [/

Updates the list of labware being used and
updates the view.

Update Used Positions

&5e

Updates the list of loaded labware and updates the
view.

11.12.4 Device Library

The device library offers a set of commands to collect labware and device details.

Command Icon Action Performed

DevAddContainerTo Rack 2 Replaces a container on a rectangular pre-loaded
hiod | |rack.

DevAddLabware 2 Adds given labware to Deck Layout using deck
4oty | coordinates.

DevAddLabware ToTemplate 2 Adds given labware to deck site on named
hih | |template.

DevAddPreloaded Labware 2 Adds given labware including any preloaded
bt |labware to Deck Layout using deck coordinates.

DevAddSequence E Adds a sequence to the collection holding the
4 | editable sequences of the device.

DevAddSequence2 E Adds a sequence to the collection holding the
4o | editable sequences of the device.

DevCompute ContainerVolume F Calculates the volume in ml for the container at the
4| | given position and the given internal height. The

function does NOT support connected containers.

DevCompute ContainerVolume2 F Calculates the volume in ml for the container at the

4| | given position and the given internal height. The
function supports connected containers.

DevCopyReset Sequence 2 Reloads a copy of the original deck sequence with

Aot | the name sequenceName from the Deck Layout

file into the sequence object sequenceObj. All
indexes, limits and positions are re-initialized. The
sequence must exist.

The original deck sequence remains unchanged.
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Command Icon Action Performed
DevEditSequences 2 Displays the “Edit Sequence” Dialog which shows
bty |the Deck Layout with all the sequence positions of
the sequences set by the DevAddSequence() or
the DevAddSequence2() functions.
The “Edit Sequence” Dialog allows it to enabled /
disabled sequence positions on the Deck Layout in
a graphical manner by using the mouse.
DevEditSequences2 2 Displays the “Edit Sequence” Dialog which shows
bty |the Deck Layout with all the sequence positions of
the sequences set by the DevAddSequence() or
the DevAddSequence2() functions.
The “Edit Sequence” Dialog allows it to enabled /
disabled sequence positions on the Deck Layout in
a graphical manner by using the mouse.
DevGetBarcodeData LJ Gets the barcode mask for the instance of labware
noo | (at
a position.
DevGetBarcodeData2 2 Gets the barcode masks for the instances of
4id | | labware at positions.
DevGetBarcodeData3 2 Gets the barcode masks for the instances of
4id | | labware at positions.
DevGetCfgValueWith Key 2 Returns the configuration value for the instrument
& | mapped to a given key (integer, float, or string).
DevGetDeckLayoutFile Name 2 Returns the absolute Deck Layout file name
hiidy | (string; may be empty for a device without Deck
Layout).
DevGetinstrument Name 2 Returns the property value for a property key of a
hid | | labware.
DevGetLabwareData 2 Obtains the position of the given labware item from
& | the Deck Layout using deck coordinates.
DevGetLabware Position 2 Obtains the position of the given labware item from
bty |the Deck Layout using deck coordinates.
DevGetLabware Positionex 2 Obtains the position of the given labware item from
hiit | the Deck Layout using deck coordinates.
DevGetLabware Positionex2 2 Obtains the position information of the given
o labware item from the Deck Layout using deck
Do |
coordinates.
DevGetPosition LabwareNameAt 2 Retrieves the template site with associated
Loty |labware name or labware name with associated
position name at a given index, retrieved during a
previous call to the function Get Positions Labware
Names.
DevGetPosition LabwareNames 2 Retrieves template sites with associated labware
ity |names or labware names with associated position

names of all positions on the given labware which
are referenced by the specified sequence.
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Command Icon Action Performed
DevGetReleaseVersion 2 Returns the release version for the instrument,
hid | e.g.3.0.0.630 (string).
DevGetSequence 2 Gets a copy of the deck sequence with the name
bty | sequenceName.
DevGetSequenceRef 2 Gets a reference to the deck sequence with the
hiidh | |name seqld.
DevGetTemplate 2 Returns the labware name with associated
LabwareNameAt it |template name at a given index.
DevGetTemplateLabware Names 2 Queries labware names with associated template
hid  |name.
DevisValidLabwareFor 2 Checks whether the given labware is valid for the
CurrentDeck-Layout 4| | current Deck Layout.
DevPause F Suspends the program execution at the current
G| | position.
DevRemovelLabware 2 Removes given labware from the deck.
DO0
DevRemovelLabware F Removes given labware from named template.
FromTemplate Had
DevRemoveSequences 2 Removes all sequences from the collection holding
i | | the editable sequences of the device.
DevResetSequence 2 Reloads the original deck sequence with the name
4| | seqld from the Deck Layout file, all indexes, limits
and positions are re-initialized. The sequence
must exist.
DevSetBarcodeData ? Sets the barcode mask for the instance of labware
|_]|_J|_| at
a position.
DevSetBarcodeData2 2 Sets the barcode masks for the instances of
4id | | labware at positions.
DevSetBarcodeData3 2 Sets the barcode masks for the instances of
4id | |labware at positions.
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11.12.5 Error Library

The error library contains functions to display and manage errors.

Command Icon Action Performed
ErrClear g Clears all property settings of the err object.
ErrCode Extracts a numeric value that specifies the code of
g a phoenix error.
ErrDisplay Error g Displays an error in a message box.
ErrGetDataAt Returns the element at the specified index from
g the data stored in the error object. If the index is O,
the function returns the size of the data stored in
the error object.
ErrGetDescription a Returns a descriptive string associated with an
error.
ErrGetld @ Returns a numeric value that specifies an error.
ErrMajor Q Extracts a numeric value that specifies the major
ID of
a phoenix error.
ErrMinor g Extracts a numeric value that specifies the minor
ID of
a phoenix error.
ErrRaise Generates a run-time error. The error will be
Q traced automatically.
ErrRaiseLast 6 Re-generates the current run-time error.
ErrSetDataAt Sets the element in the data stored in the error
9 object at the specified index (size of data not
allowed to grow if 0 < index). If the index is 0, the
function sets the size of the data stored in the error
object.
ErrSetDescription 6 Sets a descriptive string associated with an error.
ErrSetld 6 Sets a numeric value that specifies an error.
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11.12.6 File Library

The file library contains all commands necessary for a method to handle files.

Command Icon Action Performed
FilEof 7= Indicates that the end of file (Eof) is reached.
A
FilFindFile 7= Starts a file search.
A
FilFindNextFile 7= Continues a file search from a previous call to
Al FilFindFile.
FilFormatBarcodeFile 7= Converts the weakly formatted barcode file, written
Al as ASCII text file during the LoadCarrier operation,
into a strongly formatted barcode file. The strongly
formatted barcode file may be an ASCII text file, a
Microsoft Excel, or a Microsoft Access file.
FilGetBinPath 7= Retrieves the path to the Hamilton\Bin folder.
A
FilGetCommState r=) Retrieves the configuration information for a
Al specified communication resource. The entries of
the structure that retrieves the configuration
information must be accessible in the global
scope.
FilGetCommTimeouts 7= Retrieves the time-out parameters for all read and
Al write operations for a specified communication
resource.
The entries of the structure that retrieve the
configuration information must be accessible in the
global scope.
FilGetConfigPath 7= Retrieves the path to the Hamilton\Config folder.
A
FilGetLibraryPath 7= Retrieves the path to the Hamilton\Library folder.
A
FilGetLogFilePath 7= Retrieves the path to the Hamilton\Lodfiles folder
Al where runtime generated log files are stored.
FilGetMethodsPath 7= Retrieves the path to the Hamilton\Methods folder
Al where all the methods are stored.
FilGetSystemPath 7= Retrieves the path to the Hamilton\System folder.
Al
FillsNull 7= Returns non-zero if the variable is a null value
Al (SQL style Null).
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Command

Icon

Action Performed

FilReadString

> i

Reads the next record from the file data source as
string-valued data. Row data, but no schema data,
is saved to the string. After calling FilReadString,
the next unread record becomes the current
record, or the Eof property is set to hsITrue if there
are no more records.

FilRemoveFields

> fii

Removes all fields from a record definition.

FilSearchPath

> i

Searches for the specified file.

FilSetCommState

>l

Configures a communication resource according
to the specifications in a structure that contains the
configuration information. Each entry in the
structure is optional and overwrites the default
value in parentheses.

FilSetCommTimeouts

> i

Sets the time-out parameters for all read and write
operations on a specified communication
resource.

The structure that contains the time-out
information is as shown below. Each entry in the
structure is optional and overwrites the default
value in parentheses.

FilUpdateRecord

> i

Updates the current record of the file object with
the values of the variable objects specified in the
record definition. The current record remains
current after calling the FilUpdateRecord function.
The provider must support UPDATE.

FilWriteString

i

Al

Writes a string to the end of the file data source.
After calling the FilWriteString function, the new
record becomes the current record.

11.12.7 ML STAR DC Wash Station Library

The “HSLDcWasher” Prefix has been removed for a better overview.

Command Icon Action Performed
WashSettings Sets independent wash parameters for each
DC wash station needle sequence.
NeedleWash Washes the already picked up needles in the
DC wash station.
NeedleWash2 Washes the already picked up needles in the

DC wash station. Other than the NeedleWash step
the NeedelWash2 step allows to specify further
parameters used for dispensing the rest volume.

EmptyFillWashChamber

S WwWa

Either refills or to drains the wash chamber after
last wash cycle.
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11.12.8 Kit Lot Library

The "HSLKitLotLib.hsl" Library provides remarkable functions that handles barcodes of kit lots for
the ML STAR.

The “HSLKitLot” Prefix has been removed for a better overview.

Command Icon Action Performed
Check Barcode gy | Check if a barcode fits
A a particular mask.
Check Kit Lot ami | | Check if kit lot contained in a barcode is valid.
@A
Get Kit Lot Value 73 Get an arbitrary value from kit lot.
¥
Set Access Repetition 7= ISetf ';he number of denied access attempts for a kit
= ot file.

Define the name of the column in the kit lot file
which contains the kit lot expiry date.

SetDateColName

I h‘r

Define the name of the column in the kit lot file
which contains the kit lot identifier.

SetldColName

] 51-1‘

SetKitlotFile Define the name of the kit lot file.

1] 51-1‘

SetKitlotPath Define the location of the kit lot file.

] 51-1‘

Define the name of the Excel sheet in the kit lot file
which contains the kit lot information.

SetTableName

] EJ-J‘

= Define the name of the column in the kit lot file
which contains the kit lot expiry time.

SetTimeColName

(1=
|

SplitBarcode Extract a substring of a barcode.
11 ]
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11.12.9 Labware State Library

The HSL Labware State Library provides labware state management and labware controlling

functions.

The “HSLLabwState” Prefix has been removed for a better overview.

Command

Icon

Action Performed

AddLabware SourceBarcode

@

Adds an additional barcode as source barcode of
the labware at the current position of the given
sequence.

GetLabwareBarcode

Returns the barcode of the labware at the current
position of the given sequence.

GetLabwareBarcode Mask

Returns the barcode mask of the labware at the
current position of the given sequence.

GetLabwareExpNumOf
ProcSteps

Retrieves the expected number of processed
steps for the labware at the current position of the
given sequence.

GetLabwareld

Returns the labware id for the current position of
the given sequence.

GetLabwarelLastAction State

Retrieves the action state of the last performed
action for the labware at the current position of the
given sequence.

GetLabwarelLast SourceBarcode

Returns the last known source barcode of the
labware
at the current position of the given sequence.

GetLabwareNumOf ProcSteps

Retrieves the number of processed steps of the
labware at the current position of the given
sequence.

GetLabwareRelation

Returns the labware id of the chosen parent of the
labware at the current position of the given
sequence.

GetLabwareSource Barcodes

e @ O e e @ e | e

Returns an array with all source barcodes of the
labware at the current position of the given
sequence.

This function uses the sample tracker. It will cause
an error if sample tracking is disabled.

GetLabwareSummary State

Retrieves the current summary state of the
labware at the current position of the given
sequence.

GetLabwareVisibility

Returns the visibility of the labware at the current
position of the given sequence.

GetLabwareVolume

Retrieves the volume of the labware at the current
position of the given sequence.

Is Labware Connected

e e | @

Returns hsITrue, if the labware at the current
position

of the given sequence is part of a connected
container definition, else hslFalse.

212

627044_00




11 Advanced Programming

Command Icon Action Performed
Set Labware Barcode Sets a new barcode for the labware at the current
O position of the given sequence.

Set Labware Barcode Mask

Sets a new barcode mask for the labware at the
current position of the given sequence.

Set Labware Exp Num Of Proc
Steps

Sets the expected number of processed steps for
the labware at the current position of the given
sequence.

Set Labware Summary State

Overwrites the current summary state of the
labware
at the current position of the given sequence.

Set Labware Visibility

Sets the visibility of the labware at the current
position
of the given sequence.

Set Labware Volume

e @ | e @ |\ e

Sets the volume of the labware at the current
position
of the given sequence.

11.12.10 ML STAR Library

The “HSLML_STAR?” Prefix has been removed for a better overview

Command

Icon Action Performed

AntiDropletControl_1000ulChannel_On

(ADC) on the 1000pl-pipetting
channels.

E Activates the Anti-Droplet Control

AntiDropletControl_1000ulChannel_Off

Deactivates the Anti-Droplet Control
(ADC) on the 1000pl-pipetting
channels.

BL‘IL‘IL‘IL

AntiDropletControl_5mIChannel_On

Activates the Anti-Droplet Control
(ADC) on the 5ml-pipetting channels.

AntiDropletControl_5mIChannel_Off

Deactivates the Anti-Droplet Control
(ADC) on the 5ml-pipetting channels.

AspirationMonitoring_1000ulChannel_Off

Disables the aspiration and clot
detection monitoring with the ‘pLLD’ on
the 1000ul-pipetting channels.

o7

AspirationMonitoring_1000ulChannel_On

Enables the aspiration and clot
detection monitoring with the ‘pLLD’ on
the 1000ul-pipetting channels.

orFFEYT
:l.'ll.'ll.'ll-

AspirationMonitoring_5mIChannel_Off

Disables the aspiration and clot
detection monitoring with the ‘pLLD’ on
the 5ml-pipetting channels.

arcT
E n

AspirationMonitoring_5mIChannel_On

Enables the aspiration and clot
detection monitoring with the ‘pLLD’ on
the 5ml-pipetting channels.
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Command

Action Performed

ClotDetectionMonitoring_1000ulChannel_Off

Disables the clot detection monitoring
with the ‘cLLD’ on the 1000pl-pipetting
channels.

ClotDetectionMonitoring_1000uIChannel_On

Enables the clot detection monitoring
with the ‘cLLD’ on the 1000pl-pipetting
channels.

ClotDetectionMonitoring_5mIChannel_Off

Disables the clot detection monitoring
with the ‘cLLD’ on the 5ml-pipetting
channels.

ClotDetectionMonitoring_5mIChannel_On

Enables the clot detection monitoring
with the ‘cLLD’ on the 5ml-pipetting
channels.

CreateATBarcodefile il | Creates an AT Barcode file for a MTP
At with the AT Barcode filter program.
DeleteBarcodeFile e Deletes an existing barcode file.
=X

ExecuteWorklist

Executes a worklist written in the
Gemini worklist file format (Gemini
Worklist File Schema Information).

FormatBarcodeFile

Converts the mixed formatted barcode
file 'barcodeFileName', written as
ASCII text file by the LoadCarrier step,
into a single formatted barcode file
‘formattedBarcodeFileName' using the
Formatted Barcode File Schema
Information.

GetContainerVolume

Retrieves the volume [ml] of the
container measured by the n-th
channel during the previous
MeasureContainerVolume operation.

GetinstrumentType

Gets the type of the connected
instrument of type ML-STAR.

Use this function only when no global
device is defined.

GetinstrumentType_GlobalDevice

Gets the type of the passed
instrument.

IsSimulatorMode

Probes whether the past instrument is

=4\ |insimulator mode or whether it is
connected to a real instrument.
MeasureContainerVolume2 s The MeasureContainerVolume function
---‘ﬂq measures the volume [ml] of the

container(s) beginning at the current
position of a given sequence and using
the given pipetting channel pattern.

SetBarcodeTypes

Sets the barcode types.
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Command Icon Action Performed

SetPressureThreshold_1000ulChannel P 1000 Sets the pressure threshold for the
aspiration and clot detection monitoring
with the ‘pLLD’ on the 1000ul-pipetting
channels.

SetPressureThreshold_5mIChannel PS5 Sets the pressure threshold for the
E, aspiration and clot detection monitoring
with the ‘pLLD’ on the 5ml-pipetting
channels.

11.12.11 Mapping Report Library

The HSL mapping report library provides functions to create mapped report files for the labware
out of the sample tracking database within a method run.

The “HSLMAPREPORT” Prefix has been removed for a better overview.

Command Icon Action Performed
AddFilterSequence 3 Adds the specified filter sequence to the list of
f filters influencing the report file formatter. Once

one or more filter sequences are set, only
information about positions that match with a
position in one of the filter sequences appears in
the mapping report file.

RemoveAllFilterSequences : Removes all filter sequences from the list of filters
i influencing the report file formatter.

GenerateMappingFile Creates the report-mapping files.

GetListSeparator Returns the list-separator, used as column-
delimiter within the character separated value
(.csv) report-mapping file.

DeleteFile —n Deletes the specified file.

Sets the barcode to the associated labware within
Hi L the sample tracking database.

SetElementBarcode

RemoveElement - Removes the given labware from the access of
= sample tracking.
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11.12.12 ML STAR Step Return Library

The step return library establishes functions to parse the result of the most frequently used
ML STAR step return values.

The “StepReturn” Prefix has been removed on each command for a better overview.

Command Icon Action Performed

GetErrorCode Returns the error contained in the step return
value (integer).

GetNumberOfPositions Retrieves the number of positions (number of
block delimiters) in the given step return value
(integer).

GetPosition Retrieves the num value for a specified position
(block delimiter number) (integer).

GetMainError Retrieves the main error for a specified position

(integer).

GetSlaveError

Retrieves the slave error for a specified position
(integer).

GetRecoveryButton Retrieves the ID of the recovery button for
a specified position (integer).

GetBarcode Retrieves the barcode for a specified position
(string).

GetBarcodeMask Retrieves the barcode mask for a specified

position (string).

GetBarcodePosition

Retrieves the barcode position for a specified
position (string).

GetLastLiquidLevel

Retrieves the last liquid level for a specified
position (float).

GetLabwareld

Retrieves the labware identifier for a specified
position (string).

GetPositionld

Retrieves the position identifier for a specified
position (string).

GetLabwarePositionlds

Retrieves the labware identifiers with associated
position identifiers for a specified position (array of
variables).

GetPositionFromNum

Searches a step return value for the first match of
a specified num value (integer). Returns the one-

based position (block delimiter number) of the first
match of the specified num value.

GetStepData

Generic function to retrieve the step data for
a specified position (string).

SetFieldDelimiter

off o8| P o o8 off off o o otf o8 o8 o8 o8 | °ff o

Sets a new field delimiter for the step return (initial
value is "").
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Command

Icon

Action Performed

SetBlockDelimiter

by

Sets a new block delimiter for the step return
(initial value is "[").

SetFieldDelimiterEx

by

Sets the field delimiter for the step return as
specified in the instrument configuration file (initial
value is ",").

SetBlockDelimiterEx

h

Sets the block delimiter for the step return as
specified in the instrument configuration file (initial
value is "[").

11.12.13 Math Library

The math library establishes functions for basic and advanced mathematical operations.

distribution.

MthERandInit

Initializes the exponential distribution

Command Icon Action Performed
MthACos @ Returns the arccosine of a number.
MthASIn @ Returns the arcsine of a number.
MthATan @ Returns the arctangent of a number.
MthBitwiseAND @ Performs a bitwise conjunction on two
expressions.
MthBitwiseNOT ﬁ Performs a bitwise NOT (negation) on an
expression.
MthBitwiseOR @ Performs a bitwise disjunction on two expressions.
MthBitwise XOR ﬁ Performs a bitwise exclusive OR on two
expressions.
MthCeiling Returns the next highest integer that is greater
@ than or equal to the specified numeric expression.
MthCos @ Returns the cosine of an angle.
MthDec @ Decrements the value of a number by one.
MthEqual Returns a Boolean value indicating the result of
@ the comparison.
MthERandDraw @ Draws a new random number from the exponential
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distribution.

MthNRandInit

Command Icon Action Performed
MthExp Returns e (the base of natural logarithms) raised
@ to a power.
MthFCeiling Returns a float value representing the next highest
@ integer that is greater than or equal to the
specified numeric expression.
MthFloor Returns the nearest integer that is less than or
@ equal to the specified numeric expression.
MthFFloor Returns a float value representing the nearest
@ integer that is less than or equal to the specified
numeric expression.
MthGreaterThan @ Returns a Boolean value indicating the result of
the comparison.
MthGreaterThanOrEqual @ Returns a Boolean value indicating the result of
the comparison.
Mthinc @ Increments the value of a number by one.
MthLessThan Returns a Boolean value indicating the result of
@ the comparison.
MthLessThanOrEqual ﬁ Returns a Boolean value indicating the result of
the comparison.
MthLog10 @ Returns the base 10 logarithm of a number.
MthLogicalAND @ Performs a logical conjunction on two expressions.
MthLogicalNOT ﬁ Performs a logical negation on an expression.
MthLogicalOR @ Performs a logical disjunction on two expressions.
MthLog @ Returns the natural logarithm of a number.
MthMax Returns the greater of two supplied numeric
@ (or string) expressions.
MthMin Returns the lesser of two supplied numeric
@ (or string) expressions.
MthNotEqual Returns a Boolean value indicating the result of
@ the comparison.
MthNRandDraw @ Draws a new random number from the normal

Initializes the normal distribution.
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Command Icon Action Performed
MthPow Returns the value of a base expression taken to
@ a specified power.
MthURandInit @ Initializes the uniform distribution.
MthURandDraw Draws a new random number from the uniform
@ distribution.
MthTan @ Returns the tangent of an angle.
MthSin @ Returns the sine of an angle.
MthShiftRight The bitwise shift-right operator shifts its first
@ operand to the right (>>) by the number of
positions specified by the second operand.
MthShiftLeft The bitwise shift-left operator shifts its first
@ operand to the right (<<) by the number of
positions specified by the second operand.
MthRound Returns a number rounded to a specified number
@ of decimal places.
MthRO1Init @ Initializes the random number generator.
MthRO1Draw @ Draws a new random number.
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11.12.14 Object Library

The object library provides functions for handling automation objects.

The “Object” Prefix has been removed for a better overview

Command

Icon

Action Performed

CreateObject

f

Creates a reference to an automation object.

ReleaseObject

—
L]

Releases the reference to an automation object.

the SetResultObject.

SetNumberOfParameters

Sets the number of parameters of the collection
holding the parameters to be passed in the next

ISNull Returns true if the object is null (i.e. the object is
f not bound to an automation object), otherwise
false.
PropertyGet Obtains the value of the specified property of an
f automation object.
PropertySet Sets the value of the specified property of an
f automation object.
InvokeO Provides access to those functions exposed
f by an automation object that take no arguments.
Invokel Provides access to those functions exposed
f by an automation object that take one argument.
Invoke2 Provides access to those functions exposed
f by an automation object that take two arguments.
Invoke3 Provides access to those functions exposed
f by an automation object that take three
arguments.
Invoke4 Provides access to those functions exposed
f by an automation object that take four arguments.
Invoke5 Provides access to those functions exposed
f by an automation object that take five arguments.
SetResultObject Specifies an object to be used to store the result
f of the next call to one of the invoke functions.
ResetResultObject f Resets the result object previously set by a call to

call to the Invoke function to a function exposed by
an automation object. A maximum of 20
parameters is supported.

GetNumberOfParameters

Gets the number of parameters of the collection
holding the parameters to be passed in the next
call to the Invoke function to a function exposed by
an automation object.
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Command Icon Action Performed
AddParameter Adds a new parameter to the collection holding the
f parameters to be passed in the next call to the
Invoke function to a function exposed by an
automation object. A maximum of 20 parameters
is supported.
SetParameterAt Sets the value of a parameter for a given index;
f number of parameters not allowed to grow.
GetParameterAt Gets the value of a parameter for a given index.

RemoveAllParameters

Removes all parameters from the collection
holding the parameters to be passed in the next
call to the Invoke function to a function exposed by
an automation object.

Invoke Access to the functions exposed by an automation
f object.

EnumNext Retrieves the next item in the enumeration
f sequence.

EnumReset Resets the enumeration sequence to the

beginning.
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11.12.15 Report Library

The HSL report library provides functions to create report files for labware out of the sample
tracking database within a method run (e.g.: a comma separated value result file (.csv) or an AT
barcode file).

The “HSLReport” Prefix has been removed for a better overview.

Command Icon Action Performed
AddToReportList = Adds labware within the given sequence to
P an internal report list.
AddToReportListFromLabware o Adds labware within the given sequence to
= an internal report list.
Create ATBarcode File HiHE Executes the Hamilton AT-file filter program
e HxATFilter in quiet mode, to create the AT
barcode file.
NOTE

In creating an AT-Barcode file for vials containing more than one barcode (for
example sample + reagent were dispensed into this well, both came from
containers with a barcode), the last barcode in the pipetting order will be written
into the AT-Barcode file.

To prevent overwriting, a sample barcode of a reagent barcode (reagent
dispensed after the sample) has to be deleted. To do this, set an empty string
as a barcode for the container using the SetLabwareBarcode command from
the HSLLabwareState library between loading and pipetting.

11.12.16 Sequence Library

The sequence library is very helpful for advanced sequence creation and handling.

Command Icon Action Performed
SegAdd 3 Adds the labware item with the name labwareld
‘ and the positionld at the end of the sequence.
SegAddEx 3 Adds the labware item with the name labwareld
. and the positionld at the end of the sequence. For
multi Deck Layouts. There is an additional
parameter called device context.
SeqCopySequence 3 Overwrites the state of the target sequence object
. with the state of another sequence.
SeqEdit . Provides a way to edit a sequence graphically.
SeqgEdit2 . Provides a way to edit a sequence graphically.
SegEqualSequences . Determines whether the specified sequences are
equal.
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Command

Action Performed

SeqGetLabwareld

Returns the labware identifier of the item at the
current position.

SeqGetLabwarelds

Retrieves the unique labware names of a
sequence.

e ¢ :
] ] | O
-]

SeqGetMax Returns the maximum number of
positions/labware, which is allowed to be
processed per step.

SeqGetName Retrieves the name of the sequence.

SeqGetNext Sets the current position on the next position in

iteration order.

SeqGetPositionCountForCurr
Labware

Returns the position count remaining for the
current labware.

SeqGetPositionld

Returns the position identifier of the item at
the current position.

SeqGetProperty v Gets at the specified sequence position the value
. associated with the specified property.
SeqGetTotal v Returns the total number of positions in this
‘ sequence.
SeqGetUsedPositions 0 Returns the number of positions/labware in a

sequence, which has been processed by the last
step.

Seqglncrement

Increments the current position by increment
positions/labware in iteration order.

SeglnsertAt

Inserts given labware item after position pos.

SeqgLookupPosition Looks up a given labware position.
SeqMPH48SortLike96 Sorts a single or multi-(384)plate sequence in such
a way that a 96 position pipetting pattern is
preserved when pipetting with an MPH 48.
SeqOperatorAssignSeq 0 Assigns another sequence to the target sequence.
SeqOperatorDec 0 The decrement operator decrements the current

position of the specified sequence object to current
- used.

SeqOperatorinc

The increment operator increments the current
position of the specified sequence object to current
- used.
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Command

Icon

Action Performed

SegReadCurrentPosition

Reads an existing record in the database table
containing the persistent current positions of
sequences.

SegReadFromFile

Initializes the sequence instance data from
a configuration file.

SegRemoveAll Removes all labware items from the given
sequence.
SegRemoveAt Removes the labware item at a given position.

SegRemoveAllProperties

Removes at the specified sequence position all
properties.

SegRemoveProperty

Removes at the specified sequence position the
specified property.

SegResetSequencelndexes

Resets all indexes (current position, end position
and max positions) of the given sequence.

SegSetMax Sets the maximum number of positions/labware,
which is allowed to be processed per step.

SeqSetProperty Sets at the specified sequence position the
specified property to the specified value.

SegSetPropertyRange Sets at the specified sequence positions the
specified property to the specified value.

SeqSetUsedPositions Sets the number of positions/labware in a
sequence, which has been processed by the last
single step.

SeqWriteCurrentPosition Appends a new record or updates an existing

record in the database table containing the
persistent current positions of sequences.

SeqWriteToFile

Writes the sequence instance data to a
configuration file.
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11.12.17 String Library

The string library provides several functions to concatenate, fill, search and modify strings.

Command Icon Action Performed
StrAsciiToStr Converts the given ASCII code (integer) to a
Abs character (string).
StrConcatl2 b Returns the concatenation of the arguments.
If an argument is not of a string type, it is first
converted to a string and then concated.
StrConcat?2 b Returns the concatenation of the arguments.
StrConcat4 b Returns the concatenation of the arguments.
StrConcat8 Abe Returns the concatenation of the arguments.
StrEvaluateExpr Evaluates an expression. All variables referenced
Abe inside the expression must have global scope.
StrFillLeft Abe Fills leading characters to the string.
StrFillRight b Fills trailing characters to the string.
StrFind Searches the string for the first match of a sub-
Abc -
string.
StriEStr Converts the floating point number into the
Abs corresponding character string.
StrEStrEx Converts the floating point number into the
Abe corresponding character string.
StrFVal Converts the sequence of digits, contained in the
Abe character string str, into the corresponding integer.
StrGetLength Returns the number of characters in a string
Abc :
object.
StrGetType b Retrieves the type of the value of a variable.
StrHexIStr Converts the integer number into the
Abe corresponding hexadecimal character string.
StrisDigit Determines if the specified character (string) is a
Abe .
digit.
StriStr Abe Converts the integer number into the

corresponding character string.
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Command

Icon

Action Performed

StriVal

Abc

Converts the sequence of digits, contained in the
character string str, into the corresponding integer.
The sequence of digits is interpreted decimal. If
the sequence begins with 0x, it is interpreted
hexadecimal.

StrLeft

Extracts the first (that is, leftmost) count characters
from the string object and returns a copy of the
extracted sub-string. If count exceeds the string
length, then the entire string is extracted.

StrMakeLower

Converts the string object to a lowercase string.

StrMakeUpper

Converts the string object to an uppercase string.

StrMid

Extracts a sub-string of length count characters
from the string object, starting at position first
(zero-based). The function returns a copy of the
extracted sub-string.

StrReplace

Replaces indicated sub-strings with another
sub-string.

StrReverseFind

Searches a string object for the last match of
a sub-string.

StrRight

Extracts the last (that is, rightmost) count
characters from the string object and returns a
copy of the extracted sub-string. If count exceeds
the string length, then the entire string is extracted.

StrSpanExcluding

Can be used to search the string for the first
occurrence of any character in the specified set
subStr. StrSpanExcluding extracts and returns all
characters preceding the first occurrence of a
character from subStr (in other words, the
character from subStr and all characters following
it in the string, are not returned). If no character
from subStr is found in the string, then
StrSpanExcluding returns the entire string.

StrStrToAscii

Converts the given character (string) to an ASCII
code (integer).

StrTrimLeft

Trims leading whitespace characters from the
string (removes newline, space, tab, and user-
defined characters).

StrTrimRight

Trims trailing whitespace characters from the
string (removes newline, space, tab, and user-
defined characters).
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11.12.18 Time Library

The time library allows getting time and date information from the computer.

Command Icon Action Performed
TimGetTime @ Returns the current time (string).
TimGetDate @ Returns the current date (string).
TimGetFormattedTime @ Returns a string that contains the formatted time.
TimGetFormattedDate ,\9 Returns a string that contains the formatted date.

11.12.19 Synchronize Library

The synchronize library is used to handle critical sections in methods.

The “SynLib” Prefix has been removed on some commands for a better overview.

Command Icon Action Performed

SynlnitializeCriticalSection P This function initializes a critical section object.

SynEnterCriticalSection ~ Waits for ownership of the specified critical section
\_,J object. The function returns when the calling
thread is granted ownership.
SynLeaveCriticalSection ~—~ Releases ownership of the specified critical
L section object.
Connect 2,0 Opens a connection to another computer in a
¥ |network. Every computer gets its own connection.

CloseConnection Closes the connection with the specific

SyncHandle.

SendData Sends the string in the variable DataToSend to

the connection with the specific SyncHandle.

GetReceivedData Reads data out of the local buffer from the specific

SyncHandle.

Reads all data out of the local buffer from the
specific SyncHandle.

GetAllReceivedData

ResetBuffer Resets and clears the incoming data buffer from

the specific SyncHandle.

B« o> E
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11.12.20 Tip Counting Library

The tip counting library provides all functions to store the available amount of tips for following
methods. This is useful if a method does not use up all tips on the deck. After a new start of a
method, the instrument will continue using the next available tip.

The “TipCount” Prefix has been removed for a better overview.

Command Icon Action Performed

Write2 Writes the indexes from the given sequence to the
& element counter database in the system directory.

Read2 Reads the indexes from the element counter
& database in the System directory into the given

sequence.

Edit2 Reads the indexes from the element counter

& database into the given sequence and prompts the

user to edit the sequence graphically.

11.12.21 Trace Library

The trace library allows using functions to write into the trace window.

Command Icon Action Performed
TrcFormatTrace r=) Function to trace 2 formatted strings.
TrcFormatTrace4 7= Function to trace 4 formatted strings.
TrcFormatTrace8 7= Function to trace 8 formatted strings.
TrcFormatTracel?2 r=) Function to trace 12 formatted strings.
TrcGetMethodFileName =) Retrieves the path and name of the topmost HSL

Y source file that includes the current HSL source
file.
TrclnputBox 7= Displays the input request prompt in a dialog box
i and returns with the value of the specified type
entered by the user.
TrcMessageBox 7= Displays a message in a message box and returns
Y with a value, which identifies the button selected
by the user.
TrcTrace 7= Trace function with two arguments.
TrcTrace4 7= Trace function with four arguments.
TrcTrace8 = Trace function with eight arguments.
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Command Icon Action Performed

TrcTracel2 Trace function with twelve arguments.

[

TrcTraceSequence . Traces the attributes of the given sequence.

IR

11.12.22 Utility Library

The utility library is a collection of several useful commands to perform requests and more.
The “Util” Prefix has been removed for a better overview.

Command Icon Action Performed
Abs == Returns a value of the same type that is passed to
it specifying the absolute value of a number.
AddCheckSum == Computes the checksum of the specified file and
writes the checksum value to the end of the file.
AsyncShell _ Runs an executable (exe, com, bat). This function
¢\ runs other programs asynchronously.
GetBarcodeJoker =% Returns the value for the barcode joker mapped to
the given key (string).
GetEmailAddressOfSender Get configured sender address for e-mails to be
C transmitted.
GetHWnd E Returns the application’s main window handle.
GetlVDSystem =% Retrieves the IVD system installed flag from the
system registry (integer).
GetLanguage =% Retrieves the Phoenix language.
GetSMTPServerHostName - Request the configured SMTP server host name.
GetSimulationMode T Returns the simulation mode (0 = simulation off,
ﬂ 1 = full simulation)
GetTimeScaleFactor =% Returns the current time scale factor for
activities/task durations (float; defaults to 1.0).
GetTimerViewName T Returns the view name of the given timer.
GetUniqueRunld == Returns the unique ID of the current run.
GetUserName == Retrieves the name of the current user. This is the
name of the user currently logged onto the system.
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Command Icon Action Performed

IsFloat e Returns true if the variable var is a float.

Isinteger e Returns true if the variable var is an integer.

IsNegative S Returns true if number is negative.

IsNumber e Returns true if the variable var is a numeric
expression.

IsString e Returns true if the variable var is a string.

Lock == Lock() and Unlock() are functions that enclose a
series of HSL statements so that a group of HSL
statements can be executed without interruption.

Lookup —oa Returns true if the array of variables contains the
specified value, and if true, the parameter contains
the index in the array of the found element.

Max e Returns the greater of two expressions
(numeric or string).

Min S Returns the lower of two expressions
(numeric or string).

Pause e Suspends the program execution at the next
position where the Lock() and Unlock() functions
match exactly.

RegisterAbortHandler = Registers abortHandler as a custom HSL function
called before a method will be aborted. One or
more abort handlers can be registered.

SendEMail Send an e-mail through an SMTP server.

SetEMailAdressOfSender Overwrite configured sender address for e-mails

C to be transmitted.
SetSMTPServerHostName e Overwrite configured SMTP server host name.
L

SetTimeScaleFactor = Sets the current time scale factor (float; defaults to
1.0). If the simulation mode is switched on, the
time scale factor is used to scale task
dependencies and activity durations

SetTimerViewName = Sets the view name of the given timer.

Sort e This sort algorithm acts on so called associative
arrays (hash), which are built by two arrays.

One array contains the keys, the other the
corresponding values. This function sorts the keys.
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Command Icon Action Performed
SyncShell Runs an executable (exe, com, bat). This function
c:l» runs other programs synchronously.
Unlock =% Lock() and Unlock() are functions that enclose a

series of HSL statements so that a group of HSL
statements can be executed without interruption.

UnregisterAbortHandler

Unregisters abortHandler as a custom HSL
function called before a method will be aborted

VerifyCheckSum

Verifies the checksum value of the specified file.

11.12.23 Utility Library 2

The HSL utility library 2 is an extension library to the core HSL utility library.

The “Util2:”, “Util2: Debug” and “Util2: Error” Prefixes have all been removed for a better

overview.

Command Icon Action Performed
CheckValueType ﬁ Checks a variable to be of a given type.
CheckValueRange == Checks a variable to be in a given (open) range.

CheckValueRangeMinMax

Checks a variable to be in a given (closed) range.

CheckValueTypeAndRange

Checks a variable to be of a given type and to be
in a given (open) range.

CheckValueTypeAndRange
MinMax

Checks a variable to be of a given type and to be
in a given (closed) range.

VarArrCheckindex

Generates a runtime error with detailed description
if the index is invalid for the given variable array.

SegArrCheckindex

Generates a runtime error with detailed description
if the index is invalid for the given sequence array.

VarArrGetAt

Returns a copy of the array element at the given
index and raises a runtime error with a detailed
description if the specified index is invalid for the
given variable array.

SeqArrGetAt

Returns a copy of the array element at the given
index and raises a runtime error with a detailed
description if the specified index is invalid for the
given sequence array.

ToString

i

Returns a string that represents the value of a
given variable.
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Command

Icon

Action Performed

RoundVolume

Aﬁ[

Rounds the given volume to one decimal place.

RoundVolumeUp

J‘ﬁi

Rounds the given volume up to one decimal place.

RoundVolumeDown

J‘ﬁl

Rounds the given volume down to one decimal
place.

GetLabwarePosXYZ

Aﬁ[

Obtains the position of the given labware item from
the Deck Layout using deck coordinates.

RaiseRuntimeError

Aﬁ[

Raises a runtime error.

RaiseRuntimeErrorinclPrevErrDe
sc

Aﬁ[

Raises a runtime error with an error description
that includes the description of the previous error.

RaiselLast == Re-throws the current runtime error.

MakeHxResult e Returns an HxResult value given a major ID, a
minor ID and an error code.

TraceSeguence = Traces the name, the indexes and all labware and

position IDs of the given sequence.

TraceSequenceAndData_1

Aﬁ[

Traces the given sequence and additional
sequence data.

TraceSequenceAndData_2

Lﬁ[

Traces the given sequence and additional
sequence data.

TraceSequencesAndData_1

Aﬁ[

Traces the given sequences and additional
sequence data.

TraceSequencesAndData_2

Aﬁ[

Traces the given sequences and additional
sequence data.

TraceArray

J‘ﬁi

Traces the elements of the given array.

TraceArray_2

J‘ﬁl

Traces the elements of the given arrays.

TraceArray_3

Aﬁ[

Traces the elements of the given arrays.

TraceArray_4

Aﬁ[

Traces the elements of the given arrays.

SetTraceArraySettings

”‘l

Sets the current settings to trace multiple arrays.
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11.12.24 HHS Library

The HHS library provides several functions to control the HHS, such as shaking and heating
settings. The functions can be integrated into standard methods of the ML STAR instrument.

To install the library execute the file “InstallHHSLibrary Vx.x.exe”. The file can be obtained from
a local Hamilton Representative.

After confirming the installation of the addition, the heater shaker library will be installed
automatically.

NOTE

The library requires the following Microsoft Package, which will be installed
automatically during the setup procedure:

Microsoft Visual C++ 2005 Redistributable Package (x86).

Command Icon Action Performed
Create Star Device Q Creates the device number which must be used
- as input parameter for each function of this
library.
Create USB Device g Creates the device number which must be used
< as input parameter for each function of this
library.
Terminate g The connection to the ML STAR instrument

-WW- and/or USB device is terminated. Note that this
function does not stop the heating or shaking
process of the heater shaker.

Start Shaker L7 This function starts the shaking process. If
o ‘ necessary, the heater shaker will be initialized.

' Before the shaking process is started, the plate is
locked. Shaking has to be stopped by the “Stop
Shaker” Command. Terminating the connection
will not stop shaking. However, shaking is
stopped upon method abort.

Start All Shaker L7 Start shaking on all initialized shakers. Shakers
°00 that have not been initialized are not addressed.
The plates are locked before the shaking process.
Start Shaker Timed yaw Start shaking for an indicated time. If necessary,
“ S the heater shaker will be initialized. Before the
shaking process is started, the plate is locked.
After shaking, the plate lock has to be opened
with the “SetPlateLock” Function.
Start All Shaker Timed yaw Start shaking on all initialized heater shakers for
ooe |an indicated time. The plates are locked before

the shaking process. After shaking, the plate lock
has to be opened with the “SetPlateLock”
Function.
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Command Icon Action Performed
Wait For Shaker L7 Wait for the heater shaker to finish. The plate is
= unlocked after shaking has been stopped. This
- command is only used in combination with “Start
Shaker Timed” or “Start All Shaker Timed”.
Stop Shaker Y Stop shaking and unlock plate.
Stop All Shaker &J Stop shaking on all heater shakers. The plates
000 will be unlocked subsequently.
Set shaker parameter L7 Set shaking parameters, such as shaking
M ;1 direction, shaking speed and acceleration.
i N
Get Shaker Parameter oy, Get shaking parameters, such as shaking
o ﬂ direction, shaking speed and acceleration.
Start Temp Control Start temperature control on the heater shaker

(must be greater than ambient temperature plus
5°C). Temperature control has to be stopped by
the “Stop Temp Control” Function or will be
constantly on. Terminating the connection will not
stop heating. However, heating is stopped upon
method abort.

Wait for Temp Control yaw Wait until the heater shaker has reached the set
j < temperature. This function will wait until the
- defined temperature is reached and is stable for
180 seconds. Only then, the method will continue.
Stop Temp Control yay Stop temperature control of the heater shaker.
xx
Get Temperature L7 Receive the current temperature of the heater
Fi ﬂ shaker.
Set Temperature Parameter J Set parameters for temperature control. In most
57 @ cases, the default settings can be used and this
o e function is not needed.
Get Temperature Parameter yay Receive the parameters for temperature control.
Get Temperature State L7 Get the status of the temperature control. The
e :/ﬂ temperature should be within a defined
. temperature range.
Send Firmware Command aiay | Send a firmware command to the heater shaker.
(EERUS ]
U 11

234

627044_00




11 Advanced Programming

Command

Icon

Action Performed

Set Plate Lock

Open or close the plate lock. The plate is always
locked automatically before shaking is started, but
this command is useful to position and fix the
plate in the center of the flat bottom adapter
before pipetting, or when using the commands
“Start Shaker Timed” or “Start All Shaker
Timed” as these commands do not open the plate
lock after shaking.

Set Simulation Yy, Set run mode to simulation for all functions in this
@ library. In simulation mode, no signals are sent to
the HHS.
Set USB Trace Y Turn on/off tracing of communication to and from
e USB port.
Begin Monitoring yay Start to monitor the performance of the HHS. This
,,;:/‘ function monitors the temperature and speed in
’ the background. The tolerated range of the
temperature can be set with the function
“SetTempParameter”. The tolerated range of
speed is defined in this function. The status of the
temperature can be requested in a defined
interval and is then written to the trace file.
End Monitoring yaw Get the shaking speed of a HHS.
s\.’a‘/m
Get Shaker Speed Yy Get the shaking speed of a HHS.
“m™
Get Serial Number &J Get the serial number a HHS.
Get Firmware Version Y Get the firmware version of a HHS.

627044_00
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11.12.25 HSL VacuumBrandPump / ML STAR BVS Library

The ML STAR BVS Library allows controlling up to four BVS / CVS units simultaneously. There
are two categories of functions provided:
High Level Functions

The high level functions control the whole vacuum process including tracking of the vacuum action
to the Hamilton Database.

The use of HighLevelFunctions is recommended.
High level functions have the prefix HSLStarBVSLib.

NOTE
The BVS Library can also be used for CVS.

11.12.26 Low Level Functions

These functions reflect the command set of the “BVS pump controller” directly. These commands
are old and are not recommended to be used anymore.

Low level functions have the prefix HSLVacuuBrandPump.

Command Icon Action Performed
BVSAbort This function is used to stop all pump units and
shut down their connections in an abort handler.
BVSGetAmbientPressure Returns the ambient pressure measured with the

specified pump unit.

BVSGetSimulationMode Returns whether simulation mode is set for the

specified BVS / CVS or not.

BVSinitialize Initializes the connection to the specified BVS /

CvsS.

BVSSetSimulationMode Sets the specified BVS / CVS to simulation mode.

BVSTerminate Closes the connection to the specified BVS / CVS.

BVSTrack Tracks a BVS / CVS volume move to the
database.

BVSVacuum Runs the vacuum process on the specified BVS /
CVS.

BVSVacuumTrack Runs the vacuum process on the specified BVS /

6| ¢ B 6 > 6 7 e

CVS.
The volume move is tracked to the Database.
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Command Icon Action Performed
Initialize & Using this function the communication port will be
() |initialized. The pumping unit will be requested for
errors to ensure the communication works.
OpenAirAdmittanceValve R Allows opening the air admittance valve.
-
ReqgActualPressure oy Requests the actual pressure in the system and
'ﬂ the measured value will be returned.
StartPressureControl . Prepares the pumping control unit for a pressure
9 controlled execution of the pump and starts the
pump.
StopPumplimmediately = A running pump started with the function
A% | StartPressureControl() can be stopped
immediately
at any time calling this function.
Terminate & Releases system resources occupied by the
(@ |function Initialize().
WaitForPumpStopped & This function allows synchronization of pumping
< | |action and other actions which can be executed
after the pump was started with a call of the
function StartPressureControl().

NOTE

Do not mix high level functions and low level functions in the same method.
Make sure to specify the library name.

11.12.27 Vector Database Tracking Library

The HSL database tracking library allows accessing and manipulating tracking data in the
database.

The prefixes “VectorDB_Deck:”, “VectorDB_Labware:”, “VectorDB_LabwareType:”,
“VectorDB_Run:”, “VectorDB_Experiment:” and “VectorDB_TrackAction:” have all been
removed for a better overview.

Command Icon Action Performed

AssignLabwareToJob Assigns the given job to the given labware.

AssignLoadedLabware ToJobs Assigns labware loaded on given deck to

corresponding ‘Unprocessed' jobs.

GetDeckID Retrieves the deck ID given an instrument name.

GetDeckID2 Retrieves the deck ID given an instrument.

0000
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Command

Icon

Action Performed

GetAllLabwareOnDeck

Retrieves all loaded labware given a deck ID.

IsLabwareLoaded

Returns the ID of the labware if the labware is
loaded at the given position on the given deck.

IsLabwarelLoadedByLabwareldPo
sitionld

Returns the ID of the labware if the labware is
loaded at the given position on the given deck.

IsBarcodelLoaded

Returns the ID of the labware with the given
barcode if the barcode is loaded on the given
deck.

GetElementID

Retrieves the ElementID given a labware access
name.

GetElementIDByDeckIDLabwarel
d

Retrieves the ElementID for the given labware and
deck.

GetElementiDByDeckIDLabwarel
d

Retrieves the ElementID for the given labware and
deck.

GetLabwareLoadingTime

Retrieves the labware loading time given a
labware access name.

GetLabwareLoadingTimeByElem
entlD

Retrieves the labware loading time on given deck
for given labware.

GetLabware

Retrieves labware details information given a
labware access name.

GetLabwareByElementID

Retrieves labware details information given an
element ID.

GetLabwareBarcode

Retrieves the barcode given a labware access
name.

GetLabwareBarcodeByElementID

Retrieves the barcode given an element ID.

GetLabwareVolume

Retrieves the volume given a labware access
name.

GetLabwareVolumeByElementID

00000000000 000 0O

Retrieves the volume given an element ID.
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11.12.28 Vector Database Worklist Management Library

The HSL vector database worklist management library allows accessing and manipulating worklist

data in the vector database.

The “VectorDB” Prefix has been removed for a better overview.

Command Icon Action Performed
AddJob Adds a new job to the vector database.
AddJobAdditionalData Adds additional data for the specified job to the
vector database.
RemoveJob Removes the specified job from the vector

database.

RemoveJobAdditionalData

Removes additional data for the specified job from
the vector database.

RemoveAllJobs

Removes all jobs (including additional data) that
match the given state from the vector database.

GetJobs Returns information about all jobs in the vector
database that match the given job state.

GetJoblDs Returns all job IDs that match the given filter in the
given sort order.

GetJob Returns information about the specified job from
the vector database.

GetJobAdditionalData Returns information about the additional data for

the specified job from the vector database.

GetJobsSortedByPriority

Returns information about all jobs in the vector
database that match the given criteria.

GetJobsForLabware Returns information about all jobs in the vector
database that match the given criteria.
GetJobsForLabware Returns information about all jobs in the vector
SortedByPriority database that match the given criteria.
GetJobsForBarcode Returns information about all jobs in the vector
database that match the given barcode criteria.
GetJobsForBarcode Returns information about all jobs in the vector
SortedByPriority database that match the given priority criteria.

GetJobsForElementID

Returns information about all jobs in the vector
database that match the given element criteria.

GetJobsForElementID
SortedByPriority

Returns information about all jobs in the vector
database that match the given criteria.

GetJobState

0000000000000 oO0o0 0

Gets the state of the specified job from the vector
database.
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the given criteria.

Removes information about all jobs that match
the given criteria.

RemoveJobsForElementID

Command Icon Action Performed
SetJobState r Sets the state of the specified job in the vector
e database.
RemoveJobsForLabware r Removes information about all jobs that match
e the given criteria.
RemoveJobsForBarcode e Removes information about all jobs that match

11.12.29 Data Handling Steps

Data handling steps are standard procedures for data and file handling.

The data handling steps have to be activated by clicking on “Method = Instrument and Smart
Steps...”

Command Icon Action Performed

Creates mapped report file(s) for labware within
a method run.

GenerateMappingFile

SetLabwareBarcode Set the barcode for a labware within the sample
tracking database.
RemoveLabware Removes labware from the access of sample

tracking.

Imports worklist data from files into the vector
database.

ImportWorklist

UpdateJobStatus Set the job status of a sample contained in the

worklist data to ‘Processed’.

P |« I® EC
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11.13 Customized Error Handling

For various error situations, a defined walk-away error handling which uses predefined default
settings can be set. Smart Steps, Easy Steps and Single Steps offer this possibility.

Three different levels of error handling are determined:
Fully manual:

This behavior is the standard error handling.

1. An error dialog will be prompted.

2. The user has to select or indicate a recovery action that will be executed.
3. After doing so, the recovery action dialog has to be closed by the user.

Semi-automated:

1. An error dialog will be prompted.

2. The user has to select or indicate a recovery action that will be executed.

3. The recovery action dialog will appear in a limited time. If the user does not specify an error
recovery during the given timeframe, the dialog box closes automatically and will execute the
default error handling.

Fully automated (walk away):

1. No error dialog opens on the screen.

2. The first defined recovery action will be executed immediately after an occurrence of an error.

3. If the first recovery action is unsuccessful, the second defined recovery action will be executed.

For every instrument-specific easy/single step of the method, an individual error recovery can be
defined. The following configurations are possible:

o Appearance of the error recovery dialogs (which buttons are available)
o Default procedure
e Which error is flagged in the trace file

e A timeout (the timeframe of the dialog when it will automatically close down) after which the
default recovery action will be executed

627044_00 241



VENUS Software Programmer’s Manual

To Customize the Settings:

Disable the “Use Default” and the “Timeout: Infinite” Checkboxes. Only then the other settings
become editable. A brief error description is given, followed by the available recovery options. Only
one default procedure can be selected.

Among the choices are:

Cancel Quits the current step and starts the user defined error handling if
specified. If no user defined error handling is present, the method aborts.

Abort Aborts the method

Bottom Repeat the step at the bottom of the container

Exclude Exclude all pipetting channels with this error and continue

Repeat Repeat the command

Air Aspirate air and continue

e Use the “Visible” Flag to add the appropriate button to the error recovery dialog box.
e The “Set error flag” will mark an erroneous container in the database.
e Itis also possible to enable walk-away handling of errors (semi- and fully-automated mode):

e Disable the “Timeout: Infinite” Checkbox. Enter a timeout into the input field. The run time
error dialog then pops-up, waits for the specified timeout and closes to continue with the default
error recovery chosen for this error. If the timeout is set to 0, no dialog will open: the selected
error recovery will be executed automatically.

e If the user clicks on the error during the timeout, the walk-away will be stopped, and the user
has to select a recovery and continue manually.

e For a list of all errors and their recovery options, refer to the online-help and the error settings
dialog.
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Because of this, every instrument-specific Smart Step, Easy Step or Single Step has an [Error
Settings...] Button. Here is an example of the “1000ul Channel Aspirate” (Single Step):

1000pl Channel Aspirate - Default Error Handling

==

Tip Presen

—

ds already been picked up.

Error Use defaul| Description -
Improper Aspiration Error The pressure-based aspiration control reported an error (not enough liguid).
Clot Error Blood clot detected. 3
This is a dangerous error, not all procedures below can be set as default error m
handling.
idE =4 id available.

Mo Tip Error

7]l No tip present.

Wash Liquid Error

Liquid Level Error - Using default error configuration:

[] ‘Waste is full or wash liguid is empty.

Firsk Recovery:

Repetitions: a

Notification sound:

Second Recovery:

Shaw infinite dialog

Timeauk;
(@ Infinite Custom: |0 [s]

Recovery 1st | 2nd Visible Flag error Description -

Cancel Exits default error handling, user-defined error handling is used if
specified in method. & °

Abort Abort the method. =
Bottom Repeat the step at the container bottom.
Exclude Exclude channels/positions with this error and continue. 4
Repeat Repeat the command.
Air Aspirate air and continue. =

DF

[ Ok ] [ Cancel

J [

Help ]

Like all the other types of errors found in the list, “Liquid Level Error” is activated with the

default settings.

Error Settings:

— S S
| & 1000ul Channel Fipette - Simple (1-1) : Step 5 of 5 (Sequence Handling) €

Controling sequance
Which sequence dstermines the total rumber of pipstied slasents icontroling sequence]?
& Asprste secuence Dispense saquence

Scanana; Seanarc.
Aspirate Sequence < Disperse Sequence | Mspirate Saquence » Dispanse Sequence

LR 3 LR ] L
LR + LR ] L]
*e + e } n.
LR 4 LR L]
Aaprate detads
Shal the aspirate sequence be reloaded # al elements are processed?
Yes @ No
Operator may reduce the sequence by a reload
Drspenise detasls
Shad the cuer =i elemarts e pr
& Yeu N, reuse the sequence from the beginring ¥ necessany

What addtional festures would you lke to use?

.
Error Settings

Error handling
1 Abort method
") Abaort method / Cancel step (default]
~ Default emor recavery
@ Customized enor recovery

Step ID

l__ Step |

ntialize :' Defautt error recovery
TpPickUp |- Defaut error recovery
Aspirate . Default error recovery

Dispense : Default error recovery

Load Carrier : Default error recovery

|| Unload Carrier | 0: Default error recovery

0
0
0
0
Tip Eject 0: Default error recovery
0
0
0:

'.| {alibrate Carri | 0: Default error recovery

il e el L fg B

| ¥| Operator may reduce the sequence by a reload Advanced
| Copy pattem | Exchude emor positions
_ Emcsetings..
= ‘walk away mode
| Enable
K
| = | ) [ooc J[ cancat | J
L | L
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The Column Step shows all the
individual parts of a Smart Step (what
is executed inside a Smart Step)

The Column Step ID allows the the
programmer to select:

e 2 - Abort Method
e 1 - Abort/ Cancel Step*
e 0 - Default error recovery

or to pass an ID for a customized
behavior in case of an error.

Error Settings

Errar handling
) Abart method

() Abart method # Cancel step [default]
() Defaulk emar recoveny
@) Customized ermor recoveny

—
Step | Step ID [ GoTo |«
Initialize 0: Default error recovery L
Tip Pick Up (- Defautt error recovery ™
Aspirate ( Defautt error recovery =
Dizpense [ Defautt error recovery = 2
Tip Eject 0 Defautt error recovery = ]
Load Carrier || 0: Default error recovery =
Unload Carrier | 0: Default error recovery ™
Calibrate Carri \): Defautt error recovery = (| -

[T] Copy pattern

Wialk, away mode

[T] Exclude error positions

*if an ‘Error handling by the user’ shall be used

Use the Go To column to customize the error handling:

To keep it simple for the
programmer, the Go To leads
towards the submethod library
containing the customizeable error
handling.

Select the part of the step where you
want to customize the error handling,
and click on the Go To Tab.

["] Enable
0k ] [ Cancel ] [ Help
Errar Settings
Errar handling
() Abart method
() Abart method / Cancel step [default]
() Default emar recovery
@) Customized ermor recoveny
Step Step ID GoTo |i
Initialize 0: Default error recovery L
Tip Pick Up (- Defautt error recovery = (]
Aspirate [ Default &rror recovery e |
Dizpense (- Defautt error recovery = e E
Tip Eject [ Defautt error recovery =]
Load Carrier | 0: Default error recovery = (|
Unload Carrier | 0: Default error recovery = ||
Calibrate Carri | 0: Default error recovery v
[] Copy pattemn [] Exclude error positions
Ww'alk away mode
[] Enable
0k ] [ Cancel ] [ Help

244
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Clicking on Go To, a Submethod Library is opened. This Submethod Library is the interface for the

programmer to define customized error handling in Smart Steps.

For every section of the Smart Step, a group with the equivalent single step is shown. Each of

these groups has an ID (Code).

|!|‘|un‘li|lnnll=tl1ud£fl - [SmartStepC I_'?F'_—E'”II e mir—

| ® File Edit View Library Tools Window Help

Dodd S| xaX (M5 1L kY|l

‘ag

Aspirate Im:ulsmIn.pna|kﬁainlmdcmiulmmlmlmmmlwlmml_m.lmmm]

2] ping
. Default Single Step behaviour - Never change this code

This Single Step can now be modified to control the behavior in case of an error, in the same way

as on a directly programmed Single Step.

Schematic Explanation

Method

Smart Step A
Aspirate part
Step ID =11

Smart Step B
Aspirate part
Step ID =12

Smart Step A has Step ID 11 defined for an
Aspirate Error

~ Method

Smart Step A
Aspirate part
Step ID =11

Smart Step B
Aspirate part
Step ID =W

The Error handling defined in this section will be
executed

Same is true for Smart Step B with Step ID 12.

Of course, both Smart Steps could use the same error Step ID!

627044_00
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Please keep in mind: the
SmartStepCustomErrorHandling sub-method
Smart Step A is unique and used for all methods within Smart Step A

S the same computer environment. _
Smart Step B Smart Step B

~ Method 1 Method n

" Method2 ' " Method 7

Smart Step A ' . Smart Step A

Smart Step B Smart Step B

 Method3 " Method4 | ““Method5 " Method 6

Smart Step A Smart Step A Smart Step A Smart Step A

Smart Step B . Smart Step B Smart Step B Smart Step B

Import/Export behavior

To make sure the SmartStepCustomErrorHandling Submethod is exported, the flag ‘Export original
Hamilton files’ must be checked:

Export original Hamilton files
During import, check the flag ‘Import original Hamilton files’.

Import original Hamilton files

ATTENTION

Please be aware that the imported Submethod Library will overwrite the existing
one! If you have added customized code blocks in your existing library, please
copy this code before importing and add it after the import.
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-2:  ABORT
@) Customized error recovery -1:  Abort/Cancel (jump to Error handling by the
step Step ID user)
Initialize 0: Default error recovery 0: Default (use the default given in the acc.
Tin Pick Lin N Default error recovery step)
[Aspirate ]11 - . . . *
Brepense 0 Detauk error recovery 1-n: customized error handling code block
Tip Eject 0: Default error recovery (example here: 11)

Load Carrier | 0: Default error recovery
Unload Carrier | 0: Default error recovery
Calibrate Carri | 0: Default error recovery

I 0 0 0 7 T

G.r.ouping . -
\. Customizable code

) 1f Flea

=
9™ (stepD is equalto 11)

*Any other positive integer number refers to a Comment

group in the SmartStepCustomErr orHandling.smt . <Tocustomize the behaviour in error case, ope
If multiple different error behaviour is desired, p
1000ul Channel Aspirate (Single Step) on ML_S
Channel (1..8): aspirateChannelVariable, Optimi
aspirateSeguenceCounting, Liquid class: aspire
Capacitive:aspirateCLLDSensitivity - Pressure::
aspirateLiguidFollowing
3 return value(s) .
returnValue1 = Connected instrument
returnValue2 = Name of current step
. TERUIMValuE3 = Channel sequences with rec
Assignment
X=0 ‘bStepExecuted' ="1"
v End If
2]

1000

As seen, the Single Step in the Submethod Library acts as a ‘container’ for the error behavior. To
customize it, just make the desired changes in the error handling of this step.

To do so, the following steps have to be performed:

e In the Smart Step, click on :
Error settings Ermor settings...

e Activate the Customized error

_ @ Customized errar recosvery
recovery radio button

¢ Inthe line Aspirate, click on @ Customized emar recoverny
Go To
Step Step ID | GoTo
Initialize 0. Default error recovery ﬂ|
Tip Pick Up 0: Default error recovery l||
Aspirate 0: Default error recovery |- |[ ]\
Digpenge 0. Default error recovery I
Tip Eject 0: Default error recovery ﬂ|

627044_00 247



VENUS Software Programmer’s Manual

The Error Handling Panel opens:

e Select the Clot Error line |
e In Timeout, switch to Custom (0)
e Setthe 1st recovery to Repeat : e —
wid Level Error gl o I
e Setthe 2nd recovery to Exclude NP e
o Define the Repetitions for the S S e s R S T
First Recovery Clotrre - Custom e confiuratins
e Close this dialog with OK ] (PRI = |
e Close the Single Step with OK Recovery | iat] 2na] Viaibie | Fisg error] Descripion IE
Cancel 7 7 Exits defaul error handing, user-defned error handing @ used if
. specified in method.
| Abort Albort the method =
| Exclude Empty tip into source container and exclude the channel
Continue Continue the method wihout emor handing.
| Repeat Redispense inta source container poston and repeat
.' Waste Eject tp 1o selected waste and exclude the channeis) X
I Fstrecovery:
Repetitions:
R e
o Jf[ coned | 1o |
248

In the Submethod Library, double-click the Aspirate Step
U Hamilton Method Editor - [SmartStepCustomErrorHandling.smt ]

2 File Edit View Library Tools Window Help
DoHd S| yRaXas| 1A

=

L]

|Aspimte Calibrete 1536Plate | Dispense | Initialize | LoadCamier | PostDispense | PreDispense | StartNeedieWash | TipEject | TipPicklp | UnloadCamier | WaitNezdleW:

1 I+ Grouping
Mever change this code.
5 Grouping
‘ Default Single Step behaviour - Never change this code
In the Aspirate Step, click the - — ] [ p " ] [ :
Error Settings Tab Channel settings... Advanced. .. Error settings. ..

["1000ul Channel Aspirate (Single Step) - Default Error Handling [=5)
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o Keep the StepID in mind —this is the ‘link’ for the Smart Step

Aspirate | Calibrate 1536Plate | Dispense | Initislize | LoadCarier | PostDispense | PreDispense | StatNesdieWash | TipEject | TipPickUp | UnloadCamier | WaitNeedieWash | _throwEror

Aspirate
1 Grouping
Mever change thiz code.
s | & Grouping

Default Single Step behaviour - Never change this code

M| B dE Grouping
Customizable co

T If, Elze
: (steplD i= equalto 11)

(] equence counting:
aspirateSequenceCounting, Liguid class: aspiratelserDefinedLiguidClass, Volume [ull: aspirateVolumes[*], Cycles: aspirateMixCycles, LLD settings: *,
Capacitive:aspirateCLLDSensiivity - Pressure:aspiratePLLDSensitivity, Max height difference: aspirateMaxHeightDiff mm, Liguid following:
azpirateLiguidFollowing
3 return value(g) .

returnalue1 = Connected instrument

1000

returnValue2 = Name of current step
returnVfalue3 = Channel sequences with recovery details.
15 Agzsignment

X=0 ‘potepExecuted ='1"
16 v End If
- @
17 ‘ Grouping
18 | = Grouping
Mever change thiz code.

e Close the Submethod Library

e Insert the SteplID in the Smart Step Aspirate Error definition
i@ Customized ermor recovery

Step Step D GoTo | »
Initialize 0: Default error recovery b (I
Tip Pick Up 0: Default error recovery - .. ]
Aspirate 11 - | ——
Dispense 0: Default error recovery = |E
Tip Eject 0: Default error recovery =)
Load Carrier | 0: Default error recovery =)
Unload Carrier | 0: Default error recovery =]
Calibrate Carri | 0: Default error recovery e ) -

e Confirm with OK, then close the Smart Step with Finish
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Adding more Error Blocks with unique Step IDs

If additional error options are needed, simply copy a Customizable code group and change the
steplD to a not yet used integer number.

Aspirate | Calibrate 1536Flate | Dispense [ Intialize | LoadCarrier | PostDispense | PreDispense | StatNeedieWash | TipEect | TipPickUp | UnloadCarier | WaitNeedieWash | _throwEmor |

Aspirate
1 Grouping
Newer change this code.
5 Grouping
Default Single Step behaviour - Never change this code
| Grouping
Customizable code
12 B 54 If, Else
v (steplD i= equal to 11}
13 dﬂ Comment
o =To customize the behaviour in error case, open the single step and modify the "Error settings..." according to your needs.
If muttiple different error behaviour iz desired, please copy this whole group and make sure the steplD iz changed to a number not yet uged =
14 w 1000ul Channel Aspirate (Single Step) on ML_STAR
et Channel (1..8): aspirateChannelariable, Optimized channel use: aspirateChannelUse, Seguence: aspirateSeguence, Seguence counting:
aspirateSeguenceCounting, Liguid class: aspirateUserDefinedLiguidClass, Volume [ull: aspirateVolumes[*], Cycles: aspirateMixCycles, LLD settings: *,
Capacitive:aspirateCLLDSensitivity - Pressure:aspiratePLLDSensitivity, Max height difference: aspirateMaxHeightDiff mm, Liguid following:
aspirateLiguidFollowing
3 return value(s) .
returnValue1 = Connected instrument
returnValue? = Name of current step
returnValued = Channel sequences with recovery details.
15 Assignment
X=0 pstepExecuted ="1'
16 v End If
R
17 ‘ Grouping

If additional error options are needed, simply copy a Customizable code group and change the
steplID to a not yet used integer number.

11 Grouping

Customizable code
18 = Grouping

Customizable code
19 o ¥ If, Elze

& L7 S )
v (steplD is equal ‘o 12)
20 dﬁ Commens
< =To customize the behaviour in error case, open the single step and modify the "Error settings.." according to your needs.
If muttiple different error behaviour is desired, please copy this whole group and make sure the steplD i= changed to a number not yvet used.>

el w 1000ul Channel Aspirate (Single Step) on ML_STAR

Channel (1..8): aspirateChannelariable, Optimized channel use: aspirateChannellse, Sequence: aspirateSequence, Sequence counting:
azpirateSequenceCounting, Liguid class: azpirateUserDefinedLiguidClass, Volume [ul]: azpirateVolumes[®], Cycles: azpirateMiCycles, LLD =ettings: *,
Capacitive:aspirateCLLDSensitivity - Pressure:aspiratePLLDSensitivity, Max height difference: azpirateMaxHeightDiff mm, Liguid following:
aspirateLiguidFollowing
3 return value(s) .

returnWalue1 = Connected instrument

return¥alue2 = Name of current step

return¥alued = Channel sequences with recovery details.
22 Assignment
X=0 pstepExecuted ="1'

23 ¥ Endlf
<

1000

24 . Grouping
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Aspirate | Calibrate 1536Flate | Dispense [ Intialize | LoadCarrier | PostDispense | PreDispense | StartNeedieWash | TipEiect | TipPickUp | UnloadCarier | WaitNeedieWash | _throwEmor |

Aspirate
1 L Grouping
‘ Newer change this code.
5 L Grouping
. Default Single Step behaviour - Never change this code
11 = Grouping
. Customizable code
12 5 YU Es
& 1 s |
v (steplD is equal to 11}
13 w Comment
k| <To customize the behaviour in error case, open the single step and modify the *Error settings..." according to your needs.

@

If muttiple different error behaviour iz desired, please copy thiz whole group and make sure the steplD iz changed to a number not yet used >

14 w 1000ul Channel Aspirate (Single Step) on ML_STAR

1000

aspirateLiguidFollowing
3 return valueis) .

Channel (1..8): aspirateChannelVariable, Optimized channel uze: aspirateChannelUse, Sequence: aspirateSeguence, Sequence counting:
aspirateSeguenceCounting, Liguid class: aspiratelserDefinedLiguidClass, Volume [ull: aspirateVolumes[*], Cycles: aspirateMixCycles, LLD settings: *,
Capacitive:aspirateCLLDSensitivity - Prezsure:aspiratePLLDSensitivity, Max height difference: aspiratelMaxHeightDiff mm, Liguid following:

returnValue1 = Connected instrument
returnValue? = Name of current step
returnValued = Channel seguences with recovery details.

15 Assignment
X=0 ‘bStepExecuted = "1

18 ¥ Endif
<

17 ‘ Grouping

11.13.1 Example 1: Error Settings with Easy/ Single Steps

This example shows how to configure an Easy Step Aspirate to repeat the aspiration in case of a
clot error. If the second aspiration fails as well, the erroneous pipetting channel will be excluded.

Intialize (Single Step) on ML_Starlet
Always intialize: Off
3 return valuels) .

* 1000pl Channel Aspirate on ML_Starlet
o Sequence; ML_Starlet. AllZamples, Yolume [pl]: 100
0 return valuels] .
} 1000p! Channel Dispense on ML_Starlet
w-u'u Sequence: ML_Starlet TargetPlate, Volume [pl]: 100
0 return waluel(z) .
1000wl Channel Aspirate - Default Error Handling @
Error E Use defauIE Description E .
Improper Aspiration Error he pressure-based aspiration control reported an error (not enough liquid).

Notification sound:

Insufficient Liquid Error Z Not encugh liguid available.
Liquid Level Error Z Liquid level not found.
Tip Present Error Z A tip has already been picked up.
No Tip Error z No tip present.
Wash Liquid Error Fl Waste is full or wash liquid is empty. 5
Clot Error - Custom error configuration:
Timeout:
() Infinite @ Custom: 0 - [8
Recovery 1st | 2nd Visible Flag error Description -
Cancel Exits default error handling, user-defined errer handling is used if
D D specified in method.
Abort [ : [ ] =] Abort the method. E
Exclude 0 @ 7] & Empty tip into source container and exclude the channel.
Continue B : [ @] @] Continue the method without error handling
Repeat = [ [« @] Redispense into source container position and repeat.
Waste B : @ 7] & Eject tip to selected waste and exclude the channel(s). -
First Recovery: Second Recovery:
Repetitions: 1 [ show infinite dialog

DFY)

OK. ] [ Cancel ] [ Help ]
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As seen in the image above, the checkboxes “Use Default” and the “Timeout: Infinite” are not
activated.

Subsequently, the first recoveries are activated. In this case, a REPEAT error is selected as the
first error handling. It first tries one time to aspirate the sample probe. In case of a clot, the
aspirated liquid is dispensed with half speed. Afterwards a second attempt at aspiration occurs.
After a failed repeat attempts, this pipetting channel is excluded (second recovery = EXCLUDE).

Based on this principle, the desired error handling can be set for every listed error.
11.13.2 Example 2: Error Handling by the User

If none of the pre-defined possibilities in the error setting matches the user’s needs, an individual
error handling can be programmed through the step “Error Handling by the User”.

Methad | Ondbert
Method

1 Initiglize (Single Step) on ML_STAR

@ Alveays intialize: Off

3 return value(s) .

2 Assignment

X=0 gporinaspiratestep =0
3 Bl \ Begin Errar Handling by the User
4 ‘ 1000pl Channel Azpirate on ML_STAR

ot Sequence: ML_STAR AlZamples, Yolume [pl]: 100
0 return value(s) .

5 = \ End Error Handling by the User

Al‘n Bedin Error Handler

B - 1000pl Channel Tip Eject from Microlab® STAR Smart Steps

Wi Instrument short name ML_STAR'.
7 Azsignment

X=20 gorinaspiratestep = 1
g - End Errar Handler
9 £ ¥ If Else

?’ (ErrorintspirsteStep is equal to 0)
10 : 1000pl Channel Dispense on ML_STAR
ot Sequence: ML_STAR TargetPlate, Yolume [pl: 100

0 return value(s) .

1 ¥ Endlf
- @

The steps to be observed are programmed in between “Begin Error Handling by the User” and
“End Error Handling by the User”.

If any error occurs in such a step, the method proceeds to the steps between “Begin Error
Handler” and “End Error Handler”. This is the user defined error handling.

As a result, every desired error handling can be programmed.

NOTE

The error settings of the specific error in the corresponding step have to be set
to CANCEL to be able to use the “Error Handling by the User”.
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11 Advanced Programming

To make use of the “Error Handling by the User”, the settings listed below must be considered.
The example on the previous page shows a “1000ul Channel Aspirate” Step where the clot
handling is controlled through the “Error Handling by the User”:

1. Unmark the “Use default” Checkbox
2. Unmark the “Infinite” Checkbox
3. Set the [Cancel] Radio Button
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12 Demo Methods fort he ML STAR

12 Demo Methods for the ML STAR

12.1 Overview

Most of the instrument’'s day-to-day operations will be driven by methods, so it is important that
these are correctly defined and are at the same time easy to operate.

Storage of Methods

Programmed methods are stored in the methods sub-directory on the hard disk. They can be
opened, edited and saved either in the graphical Method Editor or in the text-like HSL Method
Editor.

Purpose of this Section

This section is a step-by-step approach on how to program a number of simple methods which are
normally used in laboratories. Following these steps will help in becoming familiar with the layout
and how the software works. Modifying the suggested methods to suit particular requirements or
programming new methods based on what is suggested can then be done.

NOTE

Due to the current installation, a reduced selection of commands might be
available. To make all commands or the commands of interest available,
enable them in the Configuration Editor. Refer to Section 3.4 Step Selection
and / or Section 3.5 ML STAR Settings.

NOTE
Sequence definitions have significant influences in method programming.

ATTENTION

Ensure that all methods are tested. It is recommended to run a simulation first,
followed by a water run and (if successful), a run with real liquids.

The programmer is responsible for the validation of the method.

Note that the methods developed for one particular instrument and
configuration do not automatically fit to another instrument or configuration.
Differences in hardware and labware make revisions of programmed methods
necessary.

Make sure to validate the method to be used for the instrument and
configuration, particularly when importing methods from one computer or
instrument to another.
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The Demo Methods
The examples in the next pages will describe how to create own layouts, methods and sequences.

The demonstration examples can help in understanding the details which are not specifically
described in the document.

12.2 Method for Sample Preparation using the Action Editor

The action editor is a helpful tool for graphical method creation. It should be activated if the
scheduling software is NOT installed. If scheduling software is installed, the same icon will start the
activity editor.

This demo will:

e Aspirate buffer from a reagent trough

¢ Aliquot this over a Microplate, starting at Al

e Aspirate samples from three tube racks

¢ Dispense them into the same target plate and mix

The transferred volume will be 50ul of buffer and 100ul of the sample. The method is named
“MixSampleAndBuffer”. The method uses new CO-RE tips for every well. Start with an empty
target plate.

First, create a new method. This will also add a Deck Layout with the same name
(“MixSampleAndBuffer”.lay). The Deck Layout for this method is shown in the picture below.

5

£ En T o S = -

Creating the Deck Layout:
1. Start the Method Editor by clicking on the “Hamilton Method Editor” Shortcut on the desktop.

2. Select “File > New > Method” to create a new method. A window will open to be able to save
the new method.

3. Enter the filename (MixSampleAndBuffer) and click [Save]. A new method window and system
deck window are opened in the Method Editor. To activate, click on the system deck window.

Click the “ML_STAR” Tab in the lower left corner.

Make sure the “1000ul Channels” Stamp Tool is selected to define the sorting of the default
sequences when adding labware.
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10.

11.

12.

13.
14.

Click the on the “Labware” Tab.

Search Sequence:

Clear Selected | |Deck Sequences

System Managed Sequences

Probe Head:

¢ +=2{@ | 1000 Channels ~7 Li |

= E Waste Play Sequence: 77 (D) Single oo
vanced... | |wiast04 — == ) )
Z-Height Sorting:
Wast=08 m EJ liJ eight Sarting:
Save Waste12 @ Top down
Waste 16 l g
Save As... I
[ validate... | (®] Bottom up (-

| Devices [ Labware | Sequences |

loyers [ Frevien samp ol [

In the tree list right above the tabs, expand “ML STAR Carriers = Plate Carriers” and select
“PLT_CAR_L5MD_AO0Q". This is a carrier for microplates.

Browse...

Search Labware:

4
s 5

|- ML STAR Carriers
i -Plate carriers
Sample carriers
i1z positions
16 positions

24 positions
i 32 positions

-

PCR_CAR_L5_384_ADD
PLT_CAR_L5AC_ADD
PLT_CAR_L5AC_P_AOD
PLT_CAR_LSFLEX_AC_AQD
PLT_CAR_LSFLEX_MD_A0D
PLT CAR LSMD_AQQ
PLT_CAR_LSPCR_AD1
PLT_CAR_P3AC_AO1

PIT FAR P3MN AN1

Carrier for 5
96/384-Well Plates

Generate default deck sequence Incude cover

Devices [ sbware |Seuuences]

An image of the selected carrier is shown in the right-hand box.

“Drag and Drop” the carrier from the box onto the deck.

Repeat the steps above to add a tip carrier with 300pul Tips (without filter). Click “ML STAR
Carriers > Tip Carriers 96” and “Drag and Drop” the TIP_CAR480_BC_ST_AO00 onto the
deck.

Following the previous steps, add three sample carriers to the deck. Click “ML STAR Carriers
- Sample Carriers 2 32 positions 2 SMP_CAR_32_12x95 A00” and drag it onto the deck.
Repeat this step until there are 3 sample carriers on the deck.

Same as the steps above, add a reagent carrier preloaded with 3 reagent troughs to the deck.
Click “ML STAR Carriers = Reagent Carriers > RGT_CAR_3R_A01" and drag it onto the
deck.

Place the target plate on the plate carrier. Click “Plates - 96 position plates >
Nunc_96 Fl _Lb (low border)” and drag the plate to the carrier position 5.

Right click on the plate and select “Properties” in the Context Menu.
Change the LabwarelD of the plate to “TargetPlate”.
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15.

16.

17.
18.

Labware Properties @

File name: C:\Program Files\HAMILTOM\Labware\MunciMun_396_Fl_Lb.rck

Labware ID:  TargetPlate|

Barcode mask: By Position. ..
[ Barcode must be unique
Edit Properties. ..
Visible by default
SLEaiEet View Definition. ..
@) Yes @ No
o) [ )

Delete two of the three reagent troughs (they are not needed). Select a trough and press the
Delete key on the keyboard or right-click the trough and select “Delete” from the Context Menu.

Click the “Sequences” Tab to start editing the sequences. The upper part of the window
changes to sequence editing.

Click the [Clear selected] Button to make sure that nothing is selected.

Click and hold the left mouse button at one corner of the sample carriers and move over all
three sample carriers.

SenEaeIIReRRe
HBEREIBERRON

=
B
i ‘

|
I

n

19. The positions appear in dark brown.

20. Click the [Save as] Button and enter the sequences name as shown in the image.

Mew Sequence @

Sequence name:  Sample_Carrier_Sequence_1

Ok ] [ Cancel ]

21. Save by clicking [OK].

258
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Creating the Method

1. Open the action editor by clicking on the icon in the toolbar:

S

2O

2. The action editor window should appear as presented below.

L) fie fdn Yiew pethod Winrdicw
loHda o X R

Tock Window Help

0]

Cla
-

|20 |8 -
Todkex

-
Poeme 10004 Channels

1]
|
il

-
0
Pipette Smi Charnels

A

Tranaport ISWAP

[

Tranapen 1000 Crannels

]

Transgeent Sl Channcls

..
i

L3

£

g"&'-.;

=

= =/ Anaiyzer outt ) TodoLis [

3. Click the “Load” action and drag it in the right section of the window. The action dialog
appears as follows:
4. Leave the default values for the “Display name”, “Color”, “Duration” and “Symbol” selection.
In the “Insert Step” Field, the loading step can be included.
5. This dialog allows the creation of a method which will run on an instrument. Actions without
steps can only be used for calculations.
6. Select the “Load” Smart Step from the “Insert Step” List and Click [OK].
Action Data |
Display name: Color:
“Load" (I -]
Duration [s]:
120 ] Generate Cancel Block
Symbal
H][m ML_STAR_Activity_Load.png -
Insert Step:
[#1 Load smart Step -
Mo Step
will Load Single Step
(0]4 ][ Cancel H Help ]
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NOTE

Inserting steps to an action offers the possibility to create running methods for
instruments.

Inserting “No Step” to an action is used to create a ‘dummy’ method for
throughput calculations.

Steps can also be inserted later.

7. The action dialog will be closed and the “Load” Smart Step Dialog will open as follows:
=] Load - New @

Instrument short name:
[ML_5T4R -

Sequencels]:
Show details

Sequence Read tip counter Tip counter -
ML_STAR.MIStar300ulStandardVolumeTip “300ulStandardVolumeTi
ML_STAR.rgt_cont_120ml_a00_0003
ML_STAR.Samples
ML_STAR.TargetPlate

[l

NEEE

Use Chl + left mouse to drag & diop a sequence from system deck

Add all sequences Add
Carier calibration -
Channel number: Error geltings

Calibrate if supparted 8 =

[ akK ]I Cancel ]{ Help

8. Add the sequences to load by clicking the [Add] Button and selecting the required sequences.
9. Click [OK] to close the “Load” Dialog
10. The “Load” Icon is now visible in the window as shown below.

) Hamilton Method Editor - [Action Editor (Modified; Not validated):2] ol ===

F) Eile Edit View Method Workflow Tools Window Help - &)=

Dedd |3 ) AW @@ 2 @
Y|aa|eo|m s GE]# 2 &

Toolbox - x N

2

b
Pipette 1000u Channels
' m
o —

®
Pipstte 5ml Channels Start “Load"

Transport iSWAP
[toue
k04

Transport 1000ul Channels
kM4

Transaor 5ml Chiannels End
Load

o

Unload

7D

§7
Shake

/ ‘ i v

Incubate - |*|\_Analyzer Output 4\, To do List

Ready
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11. Drag the action “Pipette 1000ul Channels” to the right window. The action data dialog will

open.

12. Leave the default values for the “Display name”, “Color”, “Duration” and “Symbol” selection.

To execute the pipetting, select the “1000ul Channel Pipette — Aliquot” for the liquid transfer
from the buffer trough onto the target plate.

T
J ML_STAR._Activity_Pipette 1000ul. png - Browse...
1000

Insert Step:
[ Mo Step v]
Mo Step

{17 1000pl Channel Pipette - Simple (1-1)

11 1000pl Channel Pipette - Replica (1-n)
711 1000pl Channel Pipette - Pooling (n-1)

1% 1000pl Channel Pipette - Aliquot

L_ # Asp/Disp 1000ul Single Steps

13. After clicking [OK], the “Smart Step Pipette” Dialog opens.

Action Data @
Display name: Color:
“Pipette 1000ul Channels™ I - |
Duration [s]:
240 [] Generate Cancel Blodk
Symbol

'ﬁJ Asp/Disp 1000ul Easy Steps

17) 1000pl Channel Pipette - Aliquot : Step 1 of 5 (Sequences)

Aliquot reagent distribution):
An aliquot procedure aspirates the requested volume per well as

b ¥V
‘J IJ'[‘ many times as possible to distribute the volume into as many

elements of the dispense sequence as possible.
This cycle is repeated until all dispense elements are pipetted.

()

On what instrument shall the pipette be executed?

[ML_STAR -

Aspirate / Dispense sequence

From which sequence(s) the pipette has to aspirate 7
Use Ctd + left mouse to drag & drop a sequence from system deck

[1 | ML_STAR.rgt_cont_120ml_a00_o003] =] ~ Add

Bind Merged Sequence

To which seguence the pipette has to dispense?
Use Cid + left mouse to drag & drop a sequence from system deck

E Bemove

-

[1 | ML_STAR TargetPlate (=] - Add ]

E ‘ Bemove

-

14. Fill out the sequences as shown above (by using the sequence list) and click [Next >] to

continue.

627044_00
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15. In the next step, specify the pipetting, pre- and post-aliquot volumes and click [Next >].

17 1000p! Channel Pipette - Aliquot : Step 2 of 5 (Volumes) (=23

Volumes

What volume [] would you like to move to each element of the dispense sequence (A)?
. i

5[‘:‘ hd - ';)
Would you like to aspirate an additional pre- or post-aliquat volume? "_JD

@ Yes 1 No - —9
What pre-aliquot volume [J] would you like to aspirate (C)7

50 v

What post-aliquot volume ] would you like to aspirate (B)?
50 v

16. Here, a tip is pre-selected. Since only one kind of tip is on the deck, this tip type will be
selected automatically. Make sure the “Use one set for the full pipette” Radio Button is
activated.

171 1000ul Channel Pipette - Aliquot : Step 3 of 5 (Tip/Meedle Handling) 3]

Which tip/needle type shall be used?

— Show available - vJ

From which sequence shall the tips be picked up?
ML_STAR.MIStar300ul StandardVolume Tip -
Use Ctd + left mouse to drag & drop a sequence from system deck

When shall the tips be replaced?
After each dispense ﬂ
AMfter the volume is transfemed

) Mfter each sample is proceeded !

@ Use one set for the full pipette -

1 Newver, use tips picked up before this pipette

v
|

1]

< =

17. Click [Next >] to continue.
18. Select the liquid class that shall be used for pipetting.

171 1000p1 Channel Pipette - Aliquot : Step 4 of 5 (Liquid Handling) 23]

For an aliquot procedure always the dispense mode jet is used.

What liquid {iquid class) would you like to use?
"Ethanol” (StandardVelume_EtOH_DispenseJet_Part) - E]

19. Click [Next >] to continue.

In this step of the “1000ul Channel Pipette — Aliquot” Dialog, make sure that the next pipette
step will find available sequence positions on the target plate. Otherwise, the whole
TargetPlate sequence is used up by the aliqguot and no more positions are available for the
samples.
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20. To do so, select the [Advanced] Button in the “Dispense details” Section as highlighted below.

171 1000p! Channel Pipette - Aliquot: Step 5 of 5 (Sequence Handling) @

Cortroling sequence

For an aliquot procedure always the dispense sequence detemines the total number of
pipetted elements.

Scenario: Scenario:

Aspirate Sequence > Digpensze Sequence Aspirate Sequence < Dispense Sequence
& & U ¢ @ & & @
& @ U & @ n ] ]
@ @ 0 e @ L ] ¢ @
@ @ 0 e @ & ]

Aspirate details

Shall the aspirate sequence be reloaded f all elements are processed?

“) Yes ©@) Mo, reuse the sequence from the beginning if necessary:

Operator may reduce the sequence by a reload Advanced...

Dispense details

Shall the dispense sequence be reloaded f all elements are processed?
) Yes @ No

Operator may reduce the sequence by a reload Advanced...
Error gettings...

r.ﬂT Mext = Finish ] l Cancel I I Help I

21. On the next screen, activate the [Used within this step] Radio Button. This will set the current

position of the target plate back to 1 (which is Well Al), and pipetted the samples into the
buffer.

Dispense: Advanced Sequence Settings @

Initial zequence manipulation

[T 5t cument pozition to first sequence pozition
[7] Set end position to last sequence pozition

Final zequence manipulation

Sequence comesponds to range

Calibrate carrier if zupported

ak. ] I Cancel I I Help

22. Click [OK] to close the “Dispense: Advanced Sequence Settings” Dialog.
23. Click [Finish] to end the “1000ul Channel Pipette” Wizard.
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The pipetting from buffer to target plate step is now visible in the window as presented below.

1,] Hamilton Method Editor - [Action Editor (Modified: Not validated):2] =2 B =
| File Edit View Method Workflow Tools Window Help - =)=

DxdHd |3 # | RPIS ] @@ z @
N RE | @ o | W= GE)= 2

1000
Pipette 1000ul Channels

J
i
s
Pipette 5mi Channels

A

Transport iSWAP
1000
[5
Trarsport 1000ul Channels

[

Transport 5ml Channels

i

Load

E

Toolbax

1000
“Pipette
1000ul
Channels”

i

Unload

£
L ¥4
Shake

g F) —— v

Incubate - |*|\_Analyzer Output_j To do List

Ready NUM SCRL

Pipetting 1:1
Add another “Pipette 1000ul Channels” Action to the right section of the window.

Action Data @

Display name: Color;

"Fipette 1000ul Channels™ [| | ']

Duration [s]:
300 [] Generate Cancel Blodk

Symbol

|
d ML_STAR_Activity_Pipette 1000ul.nng -

1000

Insert Step:

[ Mo Step v]

w1 1000pl Channel Pipette - Simple (1-1)
1§ 1000pl Channel Pipette - Replica (1-n)
117 1000pl Channel Pipette - Pooling {n-1)

1§ 1000pl Channel Pipette - Aliquot
]
oo 1000 ey steos |

Asp/Disp 1000ul Single Steps

1. This time, change the display name to “Pipette Samples”, change the color to light blue, set
the “Duration” to 300 seconds and insert a “1000ul Channel Pipette — Simple (1-1)" Step.

Click [OK] to continue.
The “1000ul Channel Pipette — Simple (1-1)" Dialog will open.
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4.

Insert the aspirate- and dispense sequences as shown. Click [Next >] to continue.

12 1000p! Channel Pipette - Simple (1-1) : Step 1 of 5 (Sequences) IEI

Simple (1-1) pipette:
k> vV A simple pipette is used to copy all elements of the aspirate

‘Ijl[ JIJ sequence to the dispense sequence exactly once.

On what instrument shall the pipette be executed?
[ML_STAR =

Aspirate / Dispense sequence

From which sequence(s)the pipette has to aspiate ?
Use Cir + |eft mouse to drag & drop a sequence from system deck

[1 [ML_STAR Samples lel| ~ Add

=

Bind Merged Sequence

To which sequence the pipette has to dispense?
Use Cir + left mouse to drag & drop & sequence from system deck

[1 | ML_STAR TargetPlate =] - Add

5. Set the volume in the next window to 100ul and Click [Next >] to continue.

7 1000pl Channel Pipette - Simple (1-1) : Step 2 of 5 (Volumes) ==
Yolumes
What volume [] would you lilkke to move from the aspirate to the dispense sequence (A)7
100 -
L B
Would you like to aspirate an additional rest volume? "__i')
©) Yes @ No

6. Next, make sure that the [After each dispense] Radio Button is activated.

7. Click [Next >] to continue.

i 1000pl Channel Pipette - Simple (L-1) : Step 3 of 5 (Tip/Needle Handling)  [234]

Which tip/needle type shall be used?

- Show available - ']

From which sequence shall the tips be picked up?
ML_STAR. MiStar300ulStandardVolume Tip -
Use Ctrd + left mouse to drag & drop a sequence from system deck

When shall the tips be replaced?
(@) After each dispense
After the volume is transfered '& v
() After each sample is proceeded ' I
"1 Use one set for the full pipette W
() Newver, use tips picked up before this pipette
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8. Next, specify the dispense mode “Surface” and the liquid class “Plasma”.

i 7 1000p1 Channel Pipette - Simple (1-1) : Step 4 of 5 (Liquid Handling) 23]

What liquid liquid class) would you like to use?
"Plasma" {StandardVolumePlasmaDispenseSuface_Empty) - E]

Which dispense mode would you like to use?
) Jet @) Surface

Aspirate parameters

| LUD. || Advanced..

What additional features would you like to use?
[7] Aspirate the complete requested volume without an emor

Dispense parameters

up.. ([ Advanced.. |

9. Under “Dispense parameters”, click the [Advanced...] Button and enter the following values
found on the next page.

Dispense: Advanced Liquid Settings @

Prerinsing/Mix settings
Enable prefinsing 4 mix

Cycles Mix pozition [mm]:

3 2

Wolume [pl]:

5 -

E nable liquid following

[ QK l[ Cancel ][ Help

10. Click [OK] to close this dialog and click [Next >] to continue.

11. On the last step, activate the radio button to be used for the controlling sequence.

77 100041 Channel Pipette - Simple (1-1) : Step 5 of 5 (Sequence Handling) =3

Cortroling sequence
Which sequence determines the total number of pipetted elements (controlling sequence)?

@ Aspirate sequence " Dispense sequence

Scenario: Scenario:

Aspirate Sequence < Dispense Sequence Aspirate Sequence > Dispense Sequence
e e L L L]
LR L L n L
LR L e &
LR L L *

12. Complete by clicking [Finish].
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13. Add the “Unload” Action. Follow the previous steps in adding the action.
The final method should look the image below.

e e
U] fie Edn Yiew Methed Wpndiow Jeol  Wmdow Melp i8N
todd | S X|as|ss|sut|e|a = ()=
] VAR | e W [HEERE
= |
Ppetie 100U Charrels v
T | | -
9 Ml = |
Start Lead” | Charnels” |
- l
(5 i
Trarapart 1000ul Channel e -
(] @ L JJ[M L B2 ‘
e i il T
o]
W
s
h{-r ='\ Analyser Cutpnat ;\_-r-uol'm £
Ready HUM SCRL
NOTE
Running a method in simulator mode will consume the specified action
Duration [s]: duration. Here, the setting will generate a timer
120 of 120 seconds. This can be switched off in the
“Advanced setting of the action”.
Duration
[7] Automatic adjustment
. [ Reset Duration ]
Algorithm:
Arithmetic Mean [ Set Estimated Duration.. . ]

Simulate actual time

Uncheck the “Simulate actual time” Box to NOT consume the specified
duration.
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12.3 Method to Copy from Plate to Plate using Smart Steps

The method described in the following “copies” wells and does the following:
e Aspirates liquids from wells on a plate
e Dispenses liquid to the corresponding wells on another plate (A1>Al...H12->H12)

The transferred volume is 20ul. The method is named “OnePlateToPlatePipette”. The method
uses new CO-RE tips for every well. We will start with an empty target plate.

First, an appropriate Deck Layout must be created and saved as “OnePlateToPlatePipette.lay”.
The Deck Layout for this method is shown in the following picture.

Creating the Deck Layout:
1. Start the method editor by clicking on the “Hamilton Method Editor” Shortcut on the desktop.

2. Select “File > New > Method” to create a new method. A window opens to save the new
method.

3. Enter the same filename and click [Save]. A new method window and system deck window are
opened in the Method Editor. To activate, click the system deck window.

4. Make sure the stamp tool “1000ul Channels” is selected.

Search Sequence: Probe HEad:
== w0 -
Deck Sequences System Managed Sequences e TE 00ul Channels =
- Waste Play Sequence: ** 29 () Single position
Waste0d E] E] E] Z-Height sarhng.
Save Waste12 @ Top down
Waste 16 s
1
Validate. .. Bottom up ()
Devices | Labware  Sequences Layers | Preview  Stamp Tool
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Click on the “Labware” Tab.

In the list above the tabs, click “ML STAR Carriers - Plate Carriers” and select
“PLT_CAR_L5MD_AOQQ". This is a carrier for microplates. An image of the selected carrier will
then be shown in the right-hand box.

Browse.., Search Labware: -
-

[#- Plates | |PCR_CAR._L5_334_A00
[ ML STAR Carriers
i L-Plate carriers
ample carriers

Carrier for 5
96/384-Wel Plates

PLT_CAR_LSFLEX_AC_AO0

PLL GARERLEL MD_ADD
FLT_CAR_L5SMD_ADD
PLT CAR_L5MD_AOO

PIT (AR PIAC AN1

l..m
m

eagent carriers
tack carriers
i i-Spedal carriers -

-~

Generate default dedk sequence Indude cover

Devices  |abware | Sequences

7. “Drag and Drop” the carrier from the box onto the deck.

8. Right-click on the carrier. From the Context Menu, select “Properties”. In the “Properties”
Dialog, assign a LabwarelD to the carrier, e.g. “SourceCarrier”.

e

[ Source_2 ]

Properties...
Adjust Location...

4
¢
B Copy
X Delete

Add default Sequence

List Sequences

* Add to Stack 3
Z  Layer Linking »
® Add Deck Position...

9. Repeat the steps above to create a second carrier with the name (LabwarelD) “TargetCarrier”.
10. Same as the previous steps, add a tip carrier with 300ul tips (without filter).

11. Click “ML STAR Carriers - Tip Carriers 96". “Drag and Drop” the TIP_CAR480 BC_ST_A00
onto the deck. Change the LabwarelD of the carrier to “TipCarrier”.

12. Following the previous steps, add a plate from the “Plates - 96 position plates” to the
“SourceCarrier” and the “TargetCarrier”. Open the “Properties” through a right-click on the
plate and rename the plates to “SourcePlate” and “TargetPlate”.

13. Select “File - Save” to save the Deck Layout.
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Creating the Sequence

1. Click the “Sequences” Tab to start editing the sequences

2. The window will be switched to sequence editing

3. Use the magnifying glass to zoom to the region of interest — the two plates and the tip rack.

35

4. Click the tip rack entry in the “System Managed Sequences” List.

35

5. The positions of the selected sequences are highlighted in the System Deck View.

Play Sequence:

6. If the [Play] Button is cIicked[E[E[E , Observe that one column of dots at a time changes
its color for a short time, beginning at the left column, running from left to right. Simply click the
[Stop] Button in the toolbar to stop the play.

7. The order in which the tips will be processed is optimal for an 8 pipetting channel ML STAR.
Note that the default name is given to the sequence automatically. To change or define a
sequence name, select the sequence and click the [Save as] or [F2] Button.

8. Now, click the source plate entry in the “Deck Sequences” List. Observe that in playing the
process order, the single wells will also be processed column by column, from left to right. Stop
the play.
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Creating the Method

Open the Steps View of the Method Editor through this icon: u

2. Writing a method can easily be performed by dragging step icons from the toolbox and
dropping them into the method window on the right section of the window. The resulting
method will look like the picture shown below.

Method | Ondbort

1 Load from Microlab® STAR Smart Steps
4“ r” Instrument short name 'ML_STAR', load "3’ sequence(s):
- "ML_STAR WMIStar300ulStandardVolumeTip'
- "ML_STAR.SourcePlate’
- 'ML_STAR.TargetPlate’
2 e 99 000pl Channel Pipette - Simple (1-1) frem Microlab® STAR Smart Steps
M JJ Instrument short name "ML_STAR', Standard pipette procedure: Mode: Simple (1-1), Pipette volume [pl: "20°.
Aspirate sequence: "ML_STAR. SourcePlate (controlling sequence), Dispense sequence: "ML_STAR TargetPlate”.
3 ¥ Unload from Microlab® STAR Smart Steps
‘\m]] Instrument short name 'ML_STAR', unlead "3’ sequence(s):
- "ML_STAR MIStar300ulStandardVolumeTip'
-"ML_STAR SourcePlate”
-"ML_STAR TargetPlate’

Method

NOTE

For safety reasons, explicit loading (specifying loading commands within the
method) is recommended. If no loading commands are specified, no checking
of the carrier positions is performed and the user must ensure that all carriers
are positioned manually on the correct tracks.

The system will be initialized automatically when using Smart Steps.

3. “Drag and Drop” the “Load” Smart Step into the method window.

=l Load - New @

Instrument short name:
[ML_sT2R =

Sequence(s}
Hide detail:

Sequence Read tip | Tip counter | [ Start pos.] | [ No. of pos. ]| Reducible| »
ML_STAR MIStar300ulStands "300ulSt
ML_STAR.SourcePlate
ML_STAR.TargetPlate

L&)

w

o [l s
TR
Ol=IE]

LN

m

Use Chrl + left mouse to drag & drop a sequence fiom system deck

Add all sequences Add
Carrier calibration -
e e Errar settings...

Calibrate if supported g =

[ QK ]l Cancel ]I Help

4. Click on [Add all sequences] to make sure that all carriers are going to be loaded onto the
instrument deck.
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5. Click on [Show Details] and leave only the “Reducible” Checkbox for the source sequence
enabled, if it is only during run time that the decision on which or how many of the wells of the
source plate is to be transferred to the target plate will be made.

Sequence Read tip | Tip counter | [ Start pos.] | [ No. of pos. ]| Reducible
ML_STAR.MIStar300ulStands “300ulSt
2 | ML_STAR. SourcePlate
WML_STAR.TargetPlate

=

4l e
e
51 =

e
o

[}

6. For an instrument with the Autoload option, this command loads the carriers automatically onto
the instrument deck during run time. For a manual load instrument, this command requests the
user to load the carriers for run time.

7. Click [OK] to continue.

Program the Liquid Handling Details

1. Drag the Smart Step “1000ul Channel Pipette — Simple” to the line below the loading step (a
simple transfer from plate to plate).

2. Activate the drop-down list and select the instrument used for pipetting. In this example, the
“ML STAR” is selected.

3. Select the source and target sequence.

177 1000pl Channel Pipette - Simple (1-1) : Step 1 of 5 (Sequences) IEI

Simple (1-1) pipette:
P> VV A simple pipette is used to copy all elements of the aspirate

‘[JIJ J'J zequence to the dispense sequence exactly once.

On what instrument shall the pipette be executed?
[ML_sTAR -

Aspirate / Dispense sequence

From which sequence(s) the pipette has to aspirate?
Use Cirl + left mouse to drag & drop a sequence from system deck

[1 | ML_STAR.SourcePlate L = Add ]

m

Bind Merged Sequence

To which sequence the pipette has to dispense?
Use Cirl = left mouse to drag & drop a sequence from system deck
1 | ML_STAR TargetPlate L" -

E BRemaove

-

E

Bind Merged Sequence

< Back Net> | [ Fnsh | [ Cancel | [ Heb

or
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4. “Drag and Drop” the sequences from the Deck Layout into the input fields.

] |
&+, 1000ul Channel Pipette - Simple (1-1) : Step 1 of 5 (Sequences)
Layers Preview l

Simple (1-1) pipette:

P> VV A simple pipette is used to copy all elements of the aspirste
WIJ \JJ sequence to the dispense sequence exactly once

On what instrument shall the pipette be executed?
[ML_sTAR -

Aspirate / Dispense sequence

From which sequence(s) the pipeite has to aspirate?
Use Cirl +left mouse to drag & drop a sequence from system deck
1 | ML_STAR rgt_cont_120mi_a00_0003 o

Bind Merged Sequence

To which sequence the pipette has to dispense?
Use Cid + left mouse to drag & drop a sequence from systea
1 | ML_STAR.CAR_24_17x100_AD0_0001

ly\'a\'a\'. I L oY oY oy oY ey ey &

06000066/ 00000608688

Bind Merged Sequence

0000000000 000

-

5. Click [Next >] to continue.

NOTE

The “Aspirate” and “Dispense” Sequences can be selected in the Graphic
Deck Layout View and then “Dragged and Dropped” onto the list fields in the
“Step Wizard” Dialog (Use Ctrl + left mouse click to “Drag and Drop” from deck
to step).

The two windows (Deck Layout View and Step Wizard) are interactive: when a
sequence in the step wizard is clicked, this sequence is highlighted in the
corresponding color. All aspirate / pick-up sequences are shown in blue, while
all dispense/eject sequences are shown in green.

Having a sequence grid in the step (e.g. loading step), the inserted sequences
will not only be highlighted but will also be flashing.
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6. Here, the volume to be transferred is specified — 20ul; no additional volume should be
aspirated. In this field, it is also possible to use a variable or an array.

Volumes
What volume ] would you like to move from the aspirate to the dispense sequence (A)7

Z{H -

Would you like to aspirate an additional rest volume? ..--—B
i) Yes i@ Mo

YWhat rest valurme [l wauld pau like ta azpirate [D]7

n
u

7. In this step, select a tip sequence (e.g. “ML_STAR.MIStar300ulStandardVolumeTip”) from
the drop-down field or “Drag and Drop” it from the Deck Layout. The tip handling chosen here
is to take new tips for each sample.

P

71000yl Channel Pipette - Simple (1-1) : Step 3 of 5 (Tip/Needle Handling) (23

Which tip/needle type shall be used? -

- Show available - vl
From which sequence shall the tips be picked up?
ML_STAR MiStar1000ulHighValumeTip -

Use Ctd + |eft mouse to drag & drop a sequence from system deck

When shall the tips be replaced?
(@) After each dispense A Y

After the volume is transfemad
() Mter each sample iz proceeded
(7 Use one set for the full pipette L]
71 Never, use tips picked up before this pipette

What additional features would you like to use?

—T

8. Click [Next >] to continue.
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9. In this example, the dispense mode is set to “Jet” because initially, the target plate is assumed
to be empty. The liquid class used in this example is water.

i 10001 Channel Pipette - Simple (1-1) : Step 4 of 5 (Liguid Handling) ==

Which dispense mode would you like to use?
@ Jet _) Surface

What liguid fiquid class) would you like to use?
"Water" (StandardVolume_Water_Dispense.Jet_Empty)| -

B

Aspirate parameters

[ wp. | [ Advenced.. |

What additional features would you like to use?
[”] Aspirate the complete requested volume without an ermar

Dispense parameters

LD | [ Advanced

Channel settings

[ <Back [ MNea> | [ Fnsh | [ Concel | [ Hel

10. Click “Advanced” to go to the LLD Settings.

11. On aspiration, capacitive-based LLD may be used.

Aspirate: Liquid Level Detection (LLD) @
Capacitive LLD Prezzure LLD
[ Enable pressure LLD
Sensitivity Sensitivity
Use cLLD sensitivity from labware Use pLLD sensitivity and dual LLD value as
definition defined in liquid class

Detall settings

Submerge depth [mm]: 2

'3

[ Ok ] [ Cancel I I Help
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12. On dispense, set the dispense height from bottom to 5mm.

Dispense: Liquid Level Detection (LLD) (==
Capacitive LLD
Enable capacitive LLL

Senazitivity

Usze cLLD senzitivity from labware definition

Detail setings

2

Dizpenze height from bottom [mm]: I
L )

[ ak. ] | Cancel | | Help |

13. Click [OK].

14. On the next step shown below, select the aspiration sequence as the controlling sequence.

15. Even if both sequences have the same length initially, it is reasonable to choose the aspiration
sequence as the controlling one. Remember that on loading this sequence, the sequence may
be reduced to less than 96 positions. Then, only the current number of wells is transferred to
the target plate.

10 1000pI Channel Pipette - Simple (1-1) : Step 5 of 5 (Sequence Handling) @

Controlling sequence
Which sequence determines the total number of pipetted elements (controlling sequence)?
Dispense sequence

Scenano: Scenanio;

Aspirate Sequence < Dispense Sequence Aspirate Sequence > Dispense Sequence
L L LN L ]
L L ° @ n @
L L LN L ]
L L e @ L

Aspirate details

Shall the aspirate sequence be reloaded if all elements are processed?

Yes @ No

Operator may reduce the sequence by a reload Advanced...

Dispense details
Shall the dispense sequence be reloaded f all elements are processed?

@ Yes No, reuse the sequence from the beginning if necessary
What additional features would you like to use?
| Operator may reduce the sequence by a reload l&l
Ermor settings...
< Back Next > Fish | [ Camcel | [ Heb |

16. In the Aspirate details, set the reloading of the aspirate sequence to “No”.
17. Accept the defaults for the settings under [Advanced...] and for the [Error settings...].
18. Click [Finish] to close the “Smart Step” Dialog.
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Unloading the Deck
1. Finally, drag the “Unload” Smart Step to the line below the pipette step:

<l Unload - Mew @

Instrument short name;
[ML_STAR -

Sequence(z):

Sequence
1| ML_STAR MIStar300ulStandardVolumeTip
ML_STAR SourcePlate
3 || ML_STAR TargetPlate

4 |4 |l

Jze Chl + left mouse to drag & drop a sequence from systern deck

Add all sequences Add ] [ Bemaove ]

QK ] l Cancel ” Help l

2. Click [Add all sequences] to add all sequences to the unload step and click [OK].

B Access resinchons

Checksum Yerification Enabled
File Validation Dizabled
Functicn Protection Disabled
B Miscellaneous
Always
Authentication System Operating System
List Used Files Disabled

3. Setting the Audit Trail (Always or Validation Only) will allow the possibility to enter change
description.
4. Click “File - Save” in the Method Editor to store the method.

Enter Change Description @
Deseription:  pethad Programming Complete -
0K l [ LCancel ] [ Help

5. Enter the change description and click [OK].
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12.4 Method to Copy from Plate to Plate using Single and Easy Steps

The method that will be discussed in this section does exactly the same as the method
“OnePlateToPlatePipette” described in Section 12.3 Method to Copy from Plate to Plate using
Smart Steps. The only difference is that the method is now written using Easy Steps instead of

Smart Steps. Here, no sample reduction is possible.

This method uses the same Deck Layout as the method used with the Smart Steps.

1. Open this system Deck Layout and create the easy step version using the following guide:

2. Create a new method called “OnePlateToPlateEasySteps”.

3. The method can be written easily by “Dragging and Dropping” the icons from the toolbox into

the method window. The resulting method looks like this:

Method | OnAbert

Method

1

Inttialize (Single Stepy on ML_STAR
Always inttialize: On
3 return value(s) .

Load Carrier (Single Step) on ML_STAR
Labware ID: TipCarrier
& return value(s) .

Load Carrier (Single Step) on ML_STAR
Labware ID: TargetCarrier
& return value(s) .

Load Carrier (Single Step) on ML_STAR
Labware ID: TargetCarrier
& return value(s) .

]

VCEEEG

Loop
over following sequences:
- ML_STAR.SourcePlate (Controlling), Adjust for "1" times consumption

‘loopCounter!’ used as loop counter variable
|

H 1000pl Channel Dispense on ML_STAR
"m Sequence: ML_STAR TargetPlate, Volume [pl]: 100, Liguid clazs: As in first aspiration of cycle
0 return value(s) .

* 1000pl Channel Aspirate on ML_STAR

L Seguence: ML_STAR.SourcePlate, Volume [ul]: 100, Liguid class:
"StandardVolumePlazmaDispenzelet Empty™
0 return value(s) .

End Loop
- Reset sequence after loop: ML_STAR. SourcePlate

Unlead Carrier (Single Step) on ML_STAR
Labware ID: SourceCarrier
3 return value(s) .

Unload Carrier (Single Step) on ML_STAR
Labware ID: TargetCarrier
3 return value(s) .

=H=0=1"

Unload Carrier (Single Step) on ML_STAR
Labware ID: TipCarrier
3 return value(s) .

4. The first step is an initialize step. In the “ML_STAR” toolbar, drag “Initialize” to the main

window. A window will be displayed.

Initialize (Single Step) - New

Always initialize:

(0) Off - Error settings...

[ CK ] [ Cancel ] [ Help ]

278
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5.

10.
11.

12.

13.

NOTE

In using a single step in the beginning of a method, the initialize command has
to be added prior to the single step.

When using Smart Steps and Easy Steps, the initialization will be executed
automatically.

Drag “Load Carrier” into the next line of the method.

Load Carrier (Single Step) - New
Carrier to load (Labware ID):
[TargetCarrier| v
| Advanced... | |Errnrsetﬁngs“.
[ oK ]| Cancel || Help

This command loads the carriers automatically onto the instrument deck during run time.
Specify the name of the carrier to be loaded.

Click [Advanced...] to display the path where the plate barcodes are stored, under the default
file name “barcode_1.txt” (Note that the checkbox “barcode trace” within the configuration
editor must be checked to generate the file). The positions on the deck are automatically
retrieved from the Deck Layout during run time.

Load Carrier (Single Step) - Advanced

Barcodes
Barcode file name:

- D

Positions of labware items to be used:

. -

OK. ]| Cancel || Help

Click [OK] twice.
Repeat the “Load Carrier” Command for the target plate carrier and the source carrier.

To copy the whole source plate and not just the first 8 wells to the target plate, the steps “Tip
pick-up”, “Aspiration”, “Dispense” and “Tip eject” have to be performed 12 times (96 wells
divided by 8 pipetting channels). This can be achieved using a loop command.

The loop statement consists of two lines, a “begin loop” and an “end loop” statement. The
codes is inserted between these two statements will be looped.

Drag the “Loop” Command from the General Steps into the next line of the method window.
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14. The “Loop” Dialog window will appear as follows:

9 Loop - New =X
Iterate a fived number of times

Number of iterations:

Iterate while expression is true
Left operand: LComparizon operator: Bight operand:

equal to

@ Iterate over gequences and adjust sequences

Sequence Reset Controlling [ Consumed ] -
ML_STAR.MIStar300ulStandardVelumeTip after loop |~ |:| 1 HE
V|| ML_STAR.SourcePlate after loop =2 1 x|
ML_STAR.TargetPlate after loop |~ : 1 i~}
ML_STAR.Waste after loop | - | ] 1 |
ML STAR Waste04 after loop I 1 S
Iterate over files
[ ] Opened Files -
[ Loop counter variable: |
loopCounter] -
0K ] ‘ Cancel | | Help

15. A loop can be performed looping:
e Over a fixed number of iterations
e An expression (repeat which the statement in the expression is true)
e A sequence

o A file (until end-of-file is reached)

16. In this example, a looping over the “SourcePlate” Sequence is done. This means, that the loop
will continue until all sequence positions (the 96 wells) of the “SourcePlate” have been used.
Only then the loop will stop.

17. Choose the default “after loop” for the “Reset Sequence” Option, to reset the sequence
“SourcePlate” to the initial position (1) after the loop is done. If a pipette with the same
sequence “SourcePlate” will be performed once more at a later time, the sequence will then
start at the first well again.

NOTE

Keep in mind that in looping over a sequence, the sequence has to be
incremented within the loop.
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18. Now, drag the “1000ul Channel Aspirate (Easy Step)” to the line below the tip pick-up step. A
dialog box, as shown below will appear. Specify the values indicated below the dialog box.

1000ul Channel Aspirate - New

Aspirate from sequence:

ML_STAR. SourcePlate = |V Auto increment
Use Ctrl + left mouse to drag & drop a sequence from system dedk
Volume [pl]: Tip type:

100 - |300u| Standard Volume Tip -

Pipetting cyde settings
Dispense mode: [Liquid:]
Jet Empty Tip

Liquid class: -
“StandardVolumePlasmaDispenselet_Empty”™ m \ )

Pick up tips from sequence:
ML_STAR. MIStar 300ulStandardvolumeTip ~ || Auto increment
Use Ctrl + left mouse to drag & drop a sequence from system deck
Use tip counter

Aspirate position

Submerge depth [mm]:
Faio ge depth [mm]

2
plLLD FFI
Fix height | 0 .

Touch off | 0.5

(]

[ Customize... ] |§rror seth'ngs...|

oK | | Cancel | | Help |

e Aspirate from Sequence: “ML_STAR.SourcePlate” (aspirate from source plate)
e Volume: 100ulTip Type: 300ul Standard Volume Tip
o Dispense Mode: Jet Empty Tip

e Liquid Class: StandardVolumePlasmaDispenseJet Empty (For questions about these
parameters, refer to Section 13.5 Pipetting)

e Submerge Depth: 2mm

19. After completing all the fields, click [OK].
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20. Drag the “1000pl Channel Dispense (Easy Step)” to the position below the aspirate command.
A dialog box, as shown below will appear. Specify the values indicated below the dialog box.

1000p! Channel Dispense - New

Dispense to sequence:

ML_STAR. TargetPlate « || Auto increment
Use Ctrl + left mouse to drag & drop a sequence from system deck
Volume [pl]:

100 - Dispense remaining volume

Dispense position

diD 2
Touch off | 0.5
| )
From container bottom [mm]:
@) Fix height 5 -
Retract distance for transport air [mm]:
Sidetouch 5 -

Tip f Needle handling after dispense

Do not eject

Eject to pick-up position
Eject needle to pick-up position and start needle wash
Eject to sequence:
Auto increment

Use Ctrl +left mouse to drag & drop a sequence from system deck

| Customize, .. | |§rror setﬁngs...|

Ok ] | Cancel | | Help |

e Dispense to Sequence: “ML_STAR.TargetPlate” (target plate)
e Sequence Counting: “Auto increment”
e Volume: 100ul

e Dispense Position: 5mm, “Fix height from container bottom” (which corresponds to a
height of 2mm above the container bottom for dispensing)

21. After completing all the fields, click [OK]. The loop is now complete.

NOTE

Using different liquid classes for aspiration and dispensing is possible, but not
recommended.
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22. Finally, the carrier must be unloaded outside the loop.

23. To unload the carriers, drag the “Unload” Command (with the carrier name as a parameter)
into the method and drop it after the end loop.

24. The “Unload” Dialog appears:

Unlead Carrier (Single Step) - Mew

Carrier to unload (Labware ID):

SourceCarrier| -
[ 0K ] l Cancel l [ Help ]

25. Click [OK].
26. Insert “Unload” Commands for all three carriers.

27. The method is now complete. Save the method and exit by selecting “File = Exit” in the
Method Editor.

12.5 Method to Copy from Tubes to Plates using Smart Steps

This method copies tubes. It aspirates liquid from tubes in a carrier and dispenses them into wells
of a Microplate. The maximum number of tubes to be processed is 96, corresponding to a
maximum of four 24-tube carriers (1T).

1. First the appropriate Deck Layout must be created and saved. In this case, it will be
“TubesToPlatePipette.lay”. The Deck Layout for this method is shown in the following picture:

Creating the Deck Layout:
2. Start the Method Editor by clicking on the “Hamilton Method Editor” Shortcut on the desktop.

3. Select “File > New > Method” to create a new method. A window will open to be able to save
the new method.

4. Enter the filename “TubesToPlatePipette.med” and click [Save]. A new method window and
system deck window are opened in the Method Editor. To activate, click the system deck
window.
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5. Make sure the Stamp Tool “1000ul Channels” is selected, as shown below.

Search Sequence: Probe Head; -
s+22(g) |1000pl Ch I i
Clear Selected | |Deck Sequences System Managed Sequences R - Wl Channels ~ b_ |
Wasts Play Sequence: **7% (0 Single PosIGT
Advanced... " rulrs e . =
tﬁj::z:gg m EJ liJ Z-Height Sorting:
Save Waste12 @ Top down
Wastel6 l —
Save As... I
[ validate... | @ Bottom up (-
Devices | Labware  Sequences Layers | Preview  Stamp Tool

6. Click on the “Labware” Tab.

In the list above the tabs, expand the “ML STAR Carriers” by clicking the “+” right next to the
entry. Do the same to the “Sample carriers”. Select the “24 positions” Entry. A list of 24-
position carriers is displayed.

8. Select the carrier “"SMP_CAR_24 15x95 AO00” (rack holding 24 tubes with a 15mm diameter
and a height of 75mm). An image of the selected carrier will then be shown in the right-hand
box.

Browse... Search Labware: - liJ
- ML STAR. Carriers » ||SMP_CAR_24_15x100_A00 Sample carrier with
i L.plate carriers SMP_CAR_24_15x75_A00 24 positions with
. B llsMP CAR 24 15x95 A0D preloaded 15%55
mple carriers =|||sMP_cAR_24_17x100_AD0 | mm tubes [revision
- 12 positions SMP_CAR_24_17x75_A0D i 0a]
- 16 positions SMP_CAR_24_17x95_A00
I 24 positions —
! i 32 positions - @J
Generate default deck sequence Indude cover

Devicds | abware | Sequences

9. “Drag and Drop” the carrier image onto the deck. Add the other three tube carriers onto the
deck (adjacent to the first carrier).

10. Following the steps above, add a plate carrier from the “ML STAR Carriers - Plate Carriers”
list.

11. Select “PLT_CAR_L5MD_A00" or use the [Browse] Button to search for
“PLT_CAR_L5MD_AO00.tml” in the “ML_STAR” Labware subdirectory.

12. Same as the previous steps, add a target plate from the “Plates = Nunc” group.
13. Select “Nunc 96 FI Lb (low border)” and “Drag and Drop” the plate onto the deck.
14. Change the LabwarelD of the plate to “TargetPlate”

15. Following the same steps above, add a tip carrier with 300ul tips (without filter).

16. Click “ML STAR Carriers > Carriers 96” and “Drag and Drop” the TIP_CAR480_BC_ST_A00
onto the deck.

17. Select “File &> Save” to save the Deck Layout.
18. Click the “Sequences” Tab to start editing the sequences.
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19. At this point, the sequence window should look like the image presented below.

=
Syeten Hnaged Seqence ti @ (oo v][]
o] (B Te Py facgomrcn: L e postton:
v m Tt Sartrg,
$ Tio e
L]
3 o

20. Zoom in using the zoom in/out toolbar or the “View” Menu:

S ——— T 1 T T 1

21. Rubber band all four tube carriers by performing a left click (do not release) followed by moving
over all of the sample carriers. The 96 selected tubes of the four carriers are then highlighted.

22. Click the [Advanced...] Button to see all the selected positions in a table. The table (presented
below) shows the positions of the sequences holding all tubes.

Edit Positions.
Sort by column —
Labware Positi| X Y z -
Sortby: | fnane) ~| [ascendng  ~ [ SUP_CAR 24 _15%/ 1 1036.0 540,00 111.10| | |
— = 2 SWP_CAR_24_15x|2 1036.0[ 520.00[ 111.10
it fonel ST 3 SMP_CAR 24 15%] 3 1036.0] 500,00 111.10| |=
Then by: | (nane) Ascending 4 SWMP_CAR_24_15x| £ 1036.0[ 480.00[ 111.10
s SWP_CAR_24_15x| 5 1036.0[ 260.00] 111.10)
v 5 SWP_CAR_24_15x| 6 1036.0[ 240.00] 111.10
7 SWP_CAR_24_15x|7 1036.0[ 420.00[ 111.10
3 SWP_CAR_24_15x| 8 1036.0[ 200.00[ 111.10
Sort by direction 3 SWP_CAR_24_15x| 8 1026.0[ 380.00[ 111.10
Click on @ corner and select the direction 10 SWP_CAR 24 15x) 10 | 1036.0| 360.00) 111.10
11 SWP_CAR_24_15x[ 11 | 1036.0[ 340.00[ 111.10
8 Up/Down 12 SMP_CAR_24_15x[ 12 1036.0[ 320.00[ 111.10
) LeftjRight 13 SWP_CAR_24_15x13 | 1036.0] 300.00[ 111.10
Sda 14 SWP_CAR_24_15x[ 14 | 1025.0[280.00[ 117.10
15 SWP_CAR_24_15x15 | 1036.0| 260.00) 111.10
16 SWP_CAR_24_15x 16 | 1036.0[ 240.00[ 111.10
17 SWP_CAR_24_15x[17 | 1036.0[ 220.00[ 111.10
18 SMP_CAR_24_15x[18 | 1036.0[200.00[ 111.10
= 19 SWP_CAR_24_15x[19 [ 1025.0[ 180.00] 111.10
20 SWP_CAR_24_15x 20 | 1036.0[ 160.00] 111.10
21 SWP_CAR_24_15x|21 | 1036.0[ 140.00[ 111.10
22 SWP_CAR 24 15x|22 [ 1036.0[ 12000011110 =
[ OK ] [ Cancel ] [ Help
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23.

24,
25.

26.
27.

As long as no sorting option is selected, the sequence is sorted as follows:
“SMP_CAR_24_15x95_A00_0001": Position 1 to 24
“SMP_CAR_24 15x95 A00_0002": Position 1 to 24
“SMP_CAR_24 15x95 A00_0003": Position 1 to 24
“SMP_CAR_24_15x95_A00_0004": Position 1 to 24

Click the [OK] Button and give a nhame to the sequence.

Save the new sequence by clicking [OK].

Mew Sequence @

Sequence name: | SampleCarrier 1to4

oK. l | Cancel |

Click the [Clear selected] Button in the “Sequences” Tab.

Select “File > Save” to save the Deck Layout. This is the end of the Deck Layout and
sequences creation.

Creating the Method

1.

Open the Steps View of the Method Editor. Add all the steps by “Dragging and Dropping” icons
from the toolbox into the method window. The resulting method should appear as presented
below.

Method | OnAbaort

1 q-ll”.” Lead from Microlab® STAR Smart Steps

Method

Instrument short name "ML_STAR', load "3" sequence(s):

-"ML_STAR.SampleCarrier 1to4’

- "ML_STAR.MIStar300ulStandardy olumeTip

-"ML_STAR.TargetPlate’

2 #e ¥¥  1000ul Channel Pipette - Simple (1-1) from Microlab® STAR Smart Steps

dd LH Instrument short name "ML_STAR', Standard pipette procedure: Mode: Simple (1-1), Pipette wvolume [pl]: "50°.
Aspirate seguence: "ML_STAR.SampleCarrier1tod (contreling sequence), Dispense sequence. "ML_STAR. TargetPlate’.

3 ¥ Unload from Microlab® STAR Smart Steps

Instrument short name "ML_STAR', unload 3" sequence(s):

- "ML_STAR MIStar300ulStandardVolumeTip'

- "ML_STAR. SampleCarrier1to4'

- "ML_STAR TargetPlate’

Add the Smart Step “Load” by “Dragging and Dropping” it from the toolbar to the method
window. The “Load” Dialog appeatrs:

Click on the drop-down found in the “Sequence” Field and select the sequence
“ML_STAR.SampleCarrierlto4”.

Click [Show details] in order to check the column “Reducible”.

Following the previous steps, add the “ML_STAR.MIStar300ulStandardVolumeTips” and
“ML_STAR.TargetPlate” Sequences.

To do so, use the [Add] Button from the “Load” Dialog. Finish with [OK].

286
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NOTE

Be reminded that the sequences to be loaded can be selected through the
graphical Deck Layout View and by using the “Drag and Drop” technique on
the list fields in the “Load” Dialog (with Ctrl + left mouse “Drag and Drop”). The
two windows (Deck Layout View and “Load” Dialog) are interactive: when a
sequence in the “Load” Dialog is clicked, this sequence flashes with a specific
color in the Deck Layout View.

7. Drag the Smart Step “1000ul Channel Pipette — Simple (1-1)” to the next line in the method:

@) Microlab® STAR Smart Steps

Wi Advanced Load Settings

wi Load

%, Load and Match

32 1000pl Channel Pipette - Simple (1-1)

i 1000pl Channel Pipette - Replica (1-n)
;11 1000pl Channel Pipette - Poaling (n-1)
(7 1000p!l Channel Pipette - Aliquot

<4l Unload

b, 1000l Channel Tip Pick Up

iy 1000p! Channel Tip Eject

8. Inthe “Smart Step” Wizard screens, select the following:

Step 1: |- Aspiration sequence: “ML_STAR.SampleCarrierlto4”
- Dispense sequence: “ML_STAR.TargetPlate”

Step2: |- - Volume = 50yl, no additional residual volume

Step 3: |- Tip sequence: “ML_STAR.MIStar300ulStandardVolumeTips”
- Tip handling: “After each dispense”

Step 4: | - Liquid Class: Water “StandardVolume_DispenseJet”

- LLD on aspiration: settings are capacitive, sensitivity low, submerge
depth 2mm

- LLD on dispense: fixed height 2mm from bottom

Step 5: |- Controlling sequence: “Aspiration sequence”
- Aspiration details: no reload

- Dispense details: reload may be selected. This is of no relevance
here, since the aspiration sequence is controlling and as long as, or
even shorter (by reduction on run time) than the dispense sequence

9. Click [Finish] to continue.
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10. Drag the “Unload” Smart Step into the next line. Click on the list to add the three sequences
into the list of sequences to unload. Finally, click [OK] to add the “Unload” Step into the
method.

<l Unload - Mew =5

Instrument short name:
[ML_sT4R -

Sequencelz):

Sequence
ML_STAR MIStar300ulStandardVelumeTip
ML_STAR.SampleCarrieritod
ML_STAR TargetPlate]

X}

4 |4 |l

w

Use Chl + left mouse to drag & diop a sequence from system deck.

oK ][ Cancel ][ Help ]

What happens when running this Method?

11. Within the loading step, the sample sequence was chosen to be reducible. This means that, at
run time, the following dialog is shown, enabling reduction of the number of samples (from any
position). The user may reduce the number of samples down to 24. The altered sequence is
immediately shown in the Deck View. The method processes 24 tubes (in this case, from the
first carrier) to the plate and then stops.

Labware positions First Last Remaove All Removed Remaining
1 SampleCarrierito4 1 593 [] T2 24
MIStar300ulStandardVolumeTip 1 430 |:| o 430
3 TargetPlate 1 96 ] 0 a5

Lo
i
-
Lo

|

12. It is also possible to deselect particular tubes from the sequence by clicking on the wells or by
using the rubber band. These positions will then turn to grey. A [Reset] Button is available to
restore the original sequence.
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12.6 Method for Hit Picking using Smart Steps

Assume that there is a source plate and a photometer reads the optical absorbance of the wells of
the plate. Create a target plate with all the compounds in the source plate having an absorbance of
A>1.0E.

The ‘hit picking’ method exactly does this. The photometric results are retrieved from a file, and a
sequence of hits (A>1.0E) is created ‘on the fly’ according to the absorbencies that have been read.
Pipetting then occurs according to the sequence.

For this method, a source containing the absorbencies of the 96 wells of the source microplate is
needed. The database can be either of the following:

e ASCII text file

e Microsoft Excel file

e Microsoft Access database
e Vector database

In this example, the database used is a Microsoft Excel file. The name of the Excel sheet being
used is “Absorbance”. The sheet contains three columns, as follows:

e “LablD” defining the plate name of the source plate (“Source_1" for the first plate and
“Source_2" for the second plate)

e “PosID” defining the position in the microplate alphanumerically (A1, A2, ..., H12)
e absorbance or optical density “OD” in mE

The worklist then has 193 lines, 1 header line and the entries from 2 plates with 96 wells each.

A | B | ¢
1 |LablD FoslD oo
2 |Source 1 A1 310
3 |Source 1 B 233
4 |Source 1 1 ob4
5 |Source 1 MM 265
B |Source 1 E1 32
7 |Source_ 1 F1 BY7
8 |Source 1 G1 310
g9 |Source 1 H1 233
10 [Source 1 |A2 o64
11 |Source 1 B2 2B5

The Deck Layout contains (see picture below):
e One tip carrier “TIP_CAR_480_ST_A00.tml” preloaded with five standard volume tip racks

e One plate carrier “PLT_CAR_L5MD_AO00.tml” with two Nunc plates “Nun_96_FI_L.rck”,
which are the source plates (change the properties such that one plate is called “Source_1"
and the other “Source_2")

e One plate carrier “PLT_CAR_L5MD_A00.tm!"” with two Nunc plates “Nun_96 FI_L.rck”,
which are the target plates
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Create the “Target” Sequence by activating the “Sequences” Tab in the Deck Layout Editor.
Click on [Clear selected].

3. Activate the “Channels” Stamp Tool and create a sequence spanning the two target plates and
name it as “Target”.

Switch to the Method Editor window.
Include the two libraries “HSLTrcLib.hsl” and “HSLSeqLib.hsl” in the method.

Creating the Method

1. “Drag and Drop” the steps from the toolbox into the method, as shown below.

Method | OnAbort

Method
2 ? Userinput
Dialog Title: “Enter threshold™, Return Value: =, Buttons: "Only 'OK button’, Default: 'OK’, Sound: *, Timeout: infinite’
Input:
Threshold ("Enter threshold for Samples”, Fioat, 1000.0)
3 ‘Agsignment with Calculation
Amier “sql_statement’ = “SELECT * FROM [Absorbances$] WHERE QD >~ + Threshold
4 =) File: Open
File handle *file1’ (File name: “C:\WsersWhamittonY\Desktopi\Absorbance xIs™, Table name: “Absorbance$™), Mode: "Open file to read’

Columns:

xls_LablD = "LablD" (String, 255)
xIs_PosID = "PosID” (String, 255)
xls_0D = "00" {Float)

Command string: "sql_statement’.

5 = Loop
@ over following files:

- file1

“lnopCountert’ used as loop counter variable
(3 = File: Read

| Read from file ‘file1"
7 SeqAdd of HSLSeqlib

SegAdd{AlHits, xls_LabiD, xls_PosiD)
8 @ End Loop
9 File: Close

i Close file "file1”

10 Z£=| TreTraceSequence of HSLTrelib
“a | TrcTraceSequence(AlHits)
1" AT Load from Microlab® STAR Smart Steps
Instrument short name ‘ML_STAR', load 'S’ sequence(s)
- "AllHs"

- 'ML_STAR Target'
- 'ML_STAR MiStar300ulStandardVolumeTip'
- "ML_STAR.Source_1"
-'ML_STAR Source_2'
12 = ¥¥ 1000l Channel Pipette - Simple (1-1) from Microlab® STAR Smart Steps
] Instrument short name ‘ML_STAR', Standard pipette procedure: Mode: Simple (1-1), Pipette volume [u: '50°
Aspirate sequence: "AlHits (controling segquence), Dispense sequence: 'ML_STAR Target'
13 5 Unload from Microlab® STAR Smart Steps
m Instrument short name "ML_STAR, unload ‘5’ sequence(s)
- "ML_STAR MIStar300ulStandard\VolumeTip'
~"ML_STAR Source_1*
-"ML_STAR.Source_2"
_ML_STAR Target'
- "AllHits"
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2.

10.

11

The first step is to request the user to input a threshold value for the absorption. This is saved
as a variable called “Threshold”.

" UserInput - New @
[ Dialog title: ]
“Enter threshald" -
Buttons: Default button:
(Ol 0K button | [ok -
[ Return value: |
-
[ Sound: | —
- [
Timeout [s]:
| Infinite
Input request(s):
| I Variable I Prompt I Type I Default I -
| 1 | Threshold ||| "Enter Threshold for les” || Float |+ 1000.0 L=l
4 1 [3
| Add | | Bemove |
QK ] | Cancel | | Help |

In the “Prompt” Field, type in the question to be asked to the user (do not forget to put the
string in quotation marks for this is a text).

Specify the “Type” (integer, float, string) of the input required. In this case, use a float type
because this value will be used in an SQL statement.

In the next fields, a default value that is already displayed when the dialog opens can be
specified. Having an integer or float value, also minimum and maximum values can be defined.

Click [OK] to finish the user input.

In the next step, create an SQL statement to get only the values with the specified OD or
greater. The complete expression in the left field is:

“SELECT * FROM [Absorbance$] WHERE OD >”

= fccignment with Calculation - New @
W aniable: Expression:
zql_statement w = "SELECT*FROM[abzorbancefls + |+ w | Threshold -

| Tranzlatable stringls)]

[ n]% ] | Cancel | | Help

This will create a variable SQL_Statement which depends on the user input, e.g. if the user
types in 500 as threshold, the statement to open the excel file will be “SELECT * FROM

[Absorbance$] WHERE OD > 500"

Here, “Absorbance$” refers to the name of the Excel sheet which is going to be opened during
the next steps.

Drag the “Open File” Icon into the method to open the file holding the absorbance information.
The file format is also defined within this step as follows:

. Select the tab for opening “Microsoft Excel” Files.
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12.

13.

14.

15.

16.

17.

18.

19.
20.

Under “File name (*.xIs)”, enter the file name. When browsing for the file, the full absolute path
is required with the filename. Note that the backslash must be written twice. To use a relative
path, delete it or simply enter the path enclosed in quotation marks.

File: Open - Mew
ks File: Op =8

Microsoft Access | Microsoft Excel | Structured Text File | ASCII File | All File Types

File name {*.mdb) : -
"C:\wUsers\hamitton\Desktop\\Absorbance xds” - m

Column Specification Helper...

Table name:

"Absorbances” -
File handle:
file1 -
Mode:
Append -
Column specification
Column name RW variable Variable type Max column width| =
1 | "LabiD" ||| xIs_LablD L[ String L 255 L
2 | "PosiD” ||| xls_PosIl ||| String ||| 255 &3
3 | "o0” [« x=_op ||| Fioat BES -]
Add | | Remove
[ Command string: ]
-
oK | [ Cancd |[ Hebp

The file type is an Excel file (.xIs) where the sheet name (sheetl if not defined otherwise,
language dependent) and the $ sign must be added within the quotation marks.

Define a file handle (here the default: “filel”) which is a name for the file used within the
method. Later, data will be read from this file by referring to this file handle.

Select “Open File to Read” as the mode to read data from this file.

Now, define the file format. Here, a variable is assigned to each column of the file. Later, for
each reading step, one record (one line) is read from the file, and the contents read are
assigned to their corresponding variables automatically.

Now define the file structure. One line in the “Column specification” of the file opening dialog
represents one column in the file. Click on the [Add] Button to add the next line to the dialog.

Enter the data as given in the screenshot above. Assign a header, a variable and a variable
type to each column.

Select the variable “sql_statement” from the dropdown list as a command string.
Click [OK] to finish the definition.

292
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21. Create a loop after opening but before closing the input file. This will loop over the file until the
file has been read completely.

2 Loop - New @

() lterate a fived number of times

MHumber of iterations:

(7 Iterate while expression is tue
Left operand LComparison operatar. Bight operand:

equal ko

() Iterate over sequences and adjust sequences

Sequence Reset Controlling [Consumed ] -
[ AiHis after loop [ g =
WL_STAR MIStar olumeTip after loop 1 I
[C]{ ML_STAR.Nun_96_FI_Lb_0003 after loop | ] 1 -]
(]| ML_STAR Nun_36_FI_Lb_0004 after loop " ] 1 -]
1ML STAR.Source 1 after loop 1 S
@) Iterate over files
[ ] Opened Files B
[EIET E
L
[ Laop counter warisble: |
-
[ QK ] [ Cancel ] [ Help ]

22. Within the loop, the first record of the file is read.

| File: Read - Mew (23wl

Filz handle:
(file -

[ ]S J [ Cancel ] l Help ]

23. As the file is being read, the variables defined in “Open File” will be filled with the information
found.
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24. Use the “SeqgAdd” Library Function. This command will add positions to a sequence when
giving the LabID/PosID information (see image below).

25.

26.

27.
28.

@ Seqhdd of HSLSeqLib - New (23]
— Library name:
. C:\Program Files\HAMILT OMALibrarsH5 LS eqlib. hsl
Function name:
Seqhdd (%
Function parameters:
Hame Value -
1 | =equencelbj AllHits =]
2 | labwareld xls_LablD >
3 | positionid xls_PclsID| L]
4 1} 3
oK ] | Cancel | | Help

In the sequence “Name” Field, insert a sequence name. Since in this example, a completely
new sequence is being created for all the hits “AllHits”, a name can directly be typed in. The
system will then create a new sequence with the specified name.

Because the SQL selection string automatically skips all records with absorption values less
than or equal to the value of the “Threshold” Variable, no other selection statements such as

IF/ELSE are required.

In the “Labwareld “/ “Positionld” fill the two variables from the file open.

After the loop, use the “TrcTraceSequence” Command to see which positions have been
added to the “AllHits” Sequence. This command will list all sequence positions in the trace

window.

o TrcTraceSequence of HSLTrelLib - Mew @
s Library name:
i C:\Program Files\HAMILT OMALibran HSLTrelib. hsl
—_—
_‘LJ Function name:
TrcTraceSequence @I
Function parameters:
| | Name | Value I -
| 1 | sequenceOb; | AdHits] L]
4 m 3
ok ] | Cancel | | Help
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29. Add a “Load” Smart Step. After the file has been analyzed and the hit sequence has been
generated, the loading of the sequences (carriers) onto the deck may start.

<1 Load - New ]
Instiument short name:
[ML_5TaR -
Sequence(s]:
Hide details
Sequence Read tip | Tip counter | [ Start pos.] | [ No. of pos. ]| Reducible | ~
1 | ML_STAR.Target == =K = = il
2 |WL_STARMStar300uiStand | || |'200ulSt = = ™
3 | ML_STAR.Source_1 =l [ .| [l = |
4 | ML_STAR Source_2 = 0 - - [l L
Usze Chrl + left mouse to drag & drop a sequence from system deck
Add all sequences Add
Carier calibration -
Channel number: Eiror gettings...
Calibrate if supported 8 z
[ ak. l [ Cancel ] [ Help

NOTE

The “AllHits” Sequence was created in the previous step and the current
position of the sequence is undefined.

To set, use the SetCurrentPosition command from the General Steps or in the
load step, set the start Position to 1.

30. Add the “1000ul Channel Pipette - Simple” Smart Step into the method to start pipetting.

i 1000pl Channel Pipette - Simple (1-1) : Step 1 of 5 (Sequences) @

Simple (1-1) pipette:
k> VYV A simple pipette is used to copy all elements of the aspirate

‘[J'd JJ seguence to the dispense sequence exactly once.

On what instrument shall the pipette be executed?
[ML_sTAR -

Aspirate / Dispense sequence

From which sequence(s) the pipette has to aspirate ?
Use Ctr + |eft mouse to drag & drop a sequence from system deck

[1 | AlHits ] - Add

Remave

m

Bind Merged Sequence

To which sequence the pipette has to dispense?
Use Cirl = left mouse to drag & drop a sequence from system deck

[1 | ML_STAR Target [=]] = Add

= Remove
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31. In this step of the wizard, make sure that the control sequence is properly defined (see image
below). The “AllHits” Aspiration Sequence is the controlling sequence and therefore is not
reloadable. The target sequence is not reloadable either.

Controlling sequence
Which =
@ fispirate sequence;

Scenario:
Aspirate Sequence < Dispense Sequence

L L
L L
L L
L L

17 1000pl Channel Pipette - Simple (1-1) : Step 5 of 5 (Sequence Handling)

ence de‘terrnlnes the total number of pipetted elements (controlling sequence)?
_ Dispense sequence

Scenario:
Aspirate Seguence > Dispense Sequence

X3

n:

32. The rest of the settings made are very similar to the previous example “OnePlateToPipette”.

33. To end with, add a step for unloading.

12.7

Method for Reformatting using the CO-RE 96 Probe Head

This method copies four 96-well plates into a 384-well plate using the CO-RE 96 Probe Head.

First, make sure that the CO-RE 96 Probe Head is activated in the Hamilton System Configuration

Editor.

Now, it is possible to create a new method named “Demo96To384.med”.

Creating the Deck Layout:

To create this Deck Layout perform the following steps:

1.
2.

Start the Method Editor.

name to be assigned to the new method.

Select “New - Method” from the File Menu in the Method Editor. A prompt will then ask for a

Enter a name, e.g. “Demo096To384.med” and click the [Save] Button. A new method window
and a new “System Deck” Window are displayed, both empty.

|‘|| I
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9.

Click the “Labware” Tab above the System Deck View. A list of labware is displayed on the
left-hand side.
Search Labware:  slide -
El-Plates - || Core 334 Slide Waste Tip Chute with
12 pasitions plates [ Core 96 Slide iWaste \"Ja;te for ED'RE 9%
-- 24 positions plates b | Probe Hea
- 43 positions plates
- 96 positions plates
- 334 positions plate:
IEBSDE:QEE::;IMZS -

Generate default deck sequence

Include cover

Devices | abware | Sequences

Layers Preview | Stamp Tool

Type “Slide” in the search labware field. Drag the “Core96SlideWaste” into the left bottom
edge of the instrument deck. A frame will indicate the position where to release.

Type “L5 MD” in the “Search Labware” Field. “Drag and Drop” a “PLT_CAR_L5MD_AO00" onto

the deck.

Set the Stamp Tool to “Head 96”.

Probe Head:

¢ [T i |

2296~ Single position

Z-Height Sorting:
& Top down

1

Bottom up

LE'YETSI Preview  Stamp Tool I

Key in ‘Nunc’ in the “Search Labware” Field. “Drag and Drop” four “Nunc 96 Fl Ib (low
border)” plates to position 1-4 of the plate carrier.

On the plate carrier’s position 5, place the plate “Nunc_384_Sq.rck”.

10. Key in “ST 48" in the “Search Labware” Field. Add the “TIP_CAR_480_ST_AO00".
11. Save the Deck Layout.

ATTENTION

Be aware that the CO-RE 96 Probe Head may require more space to pick up
tips than the single pipetting channels.

627044_00
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Creating the Sequences
Now, define the necessary sequence to be used in this method. To define a sequence follow these:

1. Click the “Sequences” Tab in the Method Editor. In the upper section, the “Sequence Editor”
Screen is displayed.

2. Zoom in by using the + zoom from zoom in/out toolbar ® 9

Editor or by using the scroll wheel of the mouse.

, the “View” Menu in the Method

3. Use the rubber band function over all four 96-well plates. All wells of the four selected plates
are highlighted as seen in the image below.

T T 1 1 | N N

HHHH

H

4. Save this sequence as “AllFour96WellPlates”.

Mew Sequence @

Sequence name: | AllFourgeWelPlates|

[ OK ] [ Cancel ]

5. Save the new sequence by clicking [OK]. All the necessary sequences for the method have
been created.

6. Click on the “Method Editor” Icon to activate the Method Editor.
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Creating the Method

The next step is to write the method in the Method Editor. Add all steps by dragging icons from the
toolbox and dropping them into the method window. Finally, the method should look as displayed

below:

Method | Ondbort

1

Load from hicrolab® STAR Smart Steps
q'“ [H Instrument shart name 'ML_STAR, load '3' sequencels):
- 'ML_STAR MIStar 300ulStandardy olumeTip!
- ML_STAR Nun_384_Sg_0001"
- ‘ML_STAR AlFourdgelPlates'

EH Loop
3 over following sequences:

- ML_STAR Mun_354_Sq_0001 (Cortrolling), Adjust for '1' times consumption
loopCounter]' uzed a5 loop counter variable
CO-RE 96 Head Aspirate on ML_STAR
3 Seguence: ML_STAR.AIFour36WelPlstes, Volume [ull: S0
o 0 return waluels) .
! CO-RE 96 Head Dispenze on ML_STAR
3 Seguence: ML_STARMun_384_Sg_0001, Yolume [pl]: 50
0 return valuels) .
End Loop
- Reset zequence after loop: ML_STAR Nun_354_=q_0001

Unload from Microlab® STAR Smart Steps

L Inzstrument short name 'ML_STAR', unload '3 sequencels):
- 'ML_STAR AlFourdGelPlates'

- 'ML_STAR MIStar 300ulStandardy olumeTip'

- ML_STAR Nun_384_Sg_0001"

& G

In more details, the necessary steps for the method are the following:

1. Add the “Load” Smart Step by dragging and dropping it from the toolbar into the method
window: the “Load” Dialog appears as shown below.

2. Click

on

the

Al Load - New E5|
Instrument short namne:
[ML_sTAR -
Sequence(s]
Show details
Sequence Read tip counter Tip counter -
1 | ML_STAR.Plate_324_costar |:|

300ulStandardVolumeTi

(X]

ML_STAR.MIStar300ulStandardVolumeTip

[l

3 | ML_STAR.AllFour3&\WellPlates I "
Use Crl + left mouze ta drag & drop a sequence fram system deck
Add all sequences Add Remaove
Carrier calibration —_—
Channel number: Enar seftings

7] Calbrate if supported g -

‘ oK H Cancel |[ Help

drop down list in the “Sequence” Section

“ML_STAR.AllFour96WellPlates” Sequence.
3. Use the [Add] Button to create two more lines. Add the “ML_STAR.Nun_384 Sq_0001"

sequence and the “ML_STAR.MIStar300ulStandardVolumeTip” Tip Sequence.

4. Finish the “Load” Step with [OK].

and

select

the

627044_00
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NOTE

The sequences to load can be selected in the Sequence View and then
dragged and dropped into the list fields in the “Load” Dialog (Ctrl + left mouse
drag and drop). The two windows (Deck Layout View and “Load” Dialog) are
interactive: when a sequence in the “Load” Dialog is selected, this sequence
flashes in a specific color in the Deck Layout View.

5. Inserta“Loop” from the “General Steps”.

6. Activate the [Iterate over sequences and adjust sequences] Radio Button and tick the box
for the “ML_STAR.AllFour96WellPlates”.

D) Loop - Edit =l
Iterate a fiked number of fimes

Murnber of iterations:

Iterate while expression s e
Left operand: Comparison cperator, Right aperand:

squalt

@ lterate over sequences and adjust sequences

Sequence Reset Controlling [Consumed ] -
V][ ML_STAR AlFourgsw/elPlates. after loap = v 1 =
AlRits after loop -] [ 1 -]
WL_STAR MiStar1000ulHighVolumeTip after loop O 1
ML_STAR. ndard\olumeTip after loop ] 1
WL STARNun 9 FI Lb 0002 after loop 1 2
Iterate over fles
[ Opened Files |~
| [ workist_fie: E
[ Loop counter variable: |
loopCounter3 -
0k | [ Cancel | [ Hep

7. Click [OK] to close the “Loop” Step.
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8. Add a “CO-RE 96 Head Aspirate” Step to the loop. Fill out the input fields as follows:

CO-RE 96 Head Aspirate - New

Aspirate from sequence:
ML_STAR. AllFour3sWellPlates

~ |¥| Auto increment
Use Ctrl +left mouse to drag & drop a sequence from system deck

Volume [ul]: Tip type:
50 - |300u| Standard Volume Tip -
Pipetting cyde settings
Dispense mode: [Liquid:]
Jet Empty Tip -] -
Liquid dass:

“Standardvolume_S6COREHead 1000ul_Wat v [

Pick up tips from sequence:
ML_STAR.MIStar300ulStandardvelumeTip

Use Ctrl +left mouse to drag & drop a sequence from system deck

Use tip counter

Aspirate position
Submerge depth [mm]:

~ [¥| Auto increment

L ]

V|dlD 2 -
0 l J
5
| Customize... | |Errnr settings... |
oK | | Cancel | [ Help ]

o Aspirate sequence: “ML_STAR.AllFour96WellPlates”

e Volume: 50ul

e Liquid: “DMSQ”, the Dispense mode is “Jet Empty Tip”

e Liquid class: “StandardVolume_96COREHead1000ul_DMSO_DispenseJetEmpty”
e Tip pickup sequence: “ML_STAR.MIStar300ulStandardVolumeTip”

627044_00
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9. Click [OK] to close and save the aspirate step.

10. Add a “CO-RE 96 Head Dispense” Step after the aspirate step. Fill out the input fields as
follows:

1000pl Channel Dispense - New

Dispense to sequence:

ML_STAR.Mun_384_S5g 0001 + || Auto increment
Uze Ctrl + left mouse to drag & drop a sequence from system deck
Volume [pl]:

50 - Dispense remaining volume

Dispense position
dlb 2

Touchoff | 0.5
L )
From container bottom [mm]:
@ Fix height 5 -
Retract distance for transport air [mm]:
Sidetouch 5§ -

Tip / Needle handiing after dispense
Do not eject
@ Eject tip to default waste [ needles to pick-up position
Eject to pick-up position
Eject needle to pick-up position and start needle wash
Eject to sequence:
Auto increment

Use Ctrl +left mouse to drag & drop a sequence from system deck

| Customize. .. ||Errcrsetungs...

O l | Cancel | | Help ‘

e Dispense sequence: “ML_STAR.Nun_384 Sq_0001"
e Volume: 50ul
e Dispense position: “Fix height”, 5mm from container bottom

e Tip handling after dispense: “Eject tip to default waste”

11. Then add the “Unload” Smart Step into the method.
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12.8 Method using the CO-RE 384 Probe Head

12.8.1

Differentiate between CO-RE 384 Head and CO-RE 384 STP Head

First, please check if a CO-RE 384 Head or a CO-RE 384 STP Head (Shifted Tip Pickup) is

installed on the instrument.

There is an easy way to distinguish the CO-RE 384 STP Head from the CO-RE 384 Head. Be

guided according to the table shown below.

With ‘window’ = 384 STP Probe Head

Without ‘window’ = 384 Probe Head

revErwal

With screws = 384 Probe Head

[ T

Bl el ]

+ Full 384 tip pickup possible

+ Full 384 tip pickup possible

+ Column wise tip pickup possible

+/-Column wise tip pickup ONLY with tip lifter

+ Row wise tip pickup possible

- Row wise tip pickup NOT possible

+ Quarter tip pickup possible

- Quarter tip pickup NOT possible

+ Single tip pick up (edge) possible

- Single tip pick up (edge) NOT possible

Definition in system configuration editor:

Definition in system configuration editor:

Aml Channel: raster 18rmm Bl Channel: raster 18mm

Autoload Available Autoload Awailable

Camera Channel Mot available Camera Channel Mot available

CO-RE 384 Head Head 324 5STP CO-RE 224 Head Head 384

CO-RE 96 Head Anailable CO-RE 96 Head Awailable

ISP Small gripper 1500 P Small gripper
NOTE

Configuration Editor.

Use the table above to make sure the correct head is selected in the System

627044_00
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12.8.2 Programming a Column Serial Dilution with CO-RE 384 STP Probe
Head

This section describes how to program a column wise serial dilution using the CO-RE 384 STP.
The samples are in column 1 of the plate. The 384 Head pipettes diluent from the diluent container
and transfers the mix to column 2. This is repeated until column 24, so there is a decreasing
concentration of sample in every column.

Close all open windows and create a method called “Demo384SerialDilution.med”.

Creating the Deck Layout

1. From the “Sequence” Tab, select the “Head 384 Column” Stamp Tool.

Probe Head:

*= 2 (@ |Head 384 Column "I i |
: 384

_ Single position

Z-Height Sorting:
@ Top down

Layers | Freview  Stamp Tu:u:ul|

Activate the “Labware” Tab and add the “Core384SlideWaste” onto the deck.
Add a “TIP384_CAR_1920 50ul” Carrier to the deck.

Add a “TIP_CAR_480_A00" to the deck.

On the empty tip carrier, place a “TipSupport_50ul_384 STP_Head” in position 2.
Add a “PLT_CAR_L5AC_AO0Q" Carrier to the deck.

On the plate carrier, add a “Nun_300ml_384C_Rgt_L.rck” in position 3. With a right mouse
click, enter the “Properties...” and change the “LabwarelD” to “Diluent”.

N o g b~ w DN

8. On the plate carrier, add a “Nun_384_Sq.rck” in position 2. Change the “LabwarelD” to
“Target”.

9. The Deck Layout should look as shown below.
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10. The final method should look like this:

Method | Onabart

Method

Initialize (Single Step) on ML_STAR

Always initislize: Off

3 return valuels) |

CO-RE 5354 Head Tip Pick Up (Single Step) on ML_STAR

Channel (1,384, Sequence: ML_STAR MIStarSOulTipFor334, Sequence counting: (1) Automatic

4 return waluels) |

3 CO-RE 3584 Head Tip Eject (Single Step) on ML_STAR

Eject on knowwn position; (0) Off, Sequence: ML_STAR .CORE3S4_TipSupport_s0ul_L_0001, Sequence counting: (00 Manually
4 return waluels) |

4 = Loog
: over following sequences:
- ML_STAR TargetPlate_Diluert {Controlling), Adjust for ' times consumption

ToopCounter?' uzed as loop courter vatiable

5 CO-RE 3584 Head Aspirste on ML_STAR

Sequence: ML_STAR Diluernt, Volume [pl]: 40

0 return waluel=s) .

E | CiO-RE 5384 Head Dispenze on ML_STAR
Seqguence: ML_STAR . TargetPlate_Diluent, Yolume [PI]: Remaining wolume inclusive blovwout sir
0 return value(s) |

End Loop

- Re=et zequence after loop: ML_STAR TargetPlate_Diluent

3 = % Loop

» ©

=

25 times

loopCourter!' used as loop counter vatiakle

9 CO-RE 3584 Head Aspirste on ML_STAR
Sequence: ML_STAR. Target, Yolume [pl): 25
0 return waluels) .

10 | CO-RE 384 Head Dispenze on ML_STAR
Sequence: ML_STAR . Target, VYolume [pl): 25
0 return valuels) |

11 @ End Loop

Step 1 is the initialization of the instrument.

Steps 2 and 3: bring the tips from the tip rack to the tip support for column wise tip pick up.
Steps 4 to 7. pipette the diluent over the full plate except column 1 (where the sample is).

Steps 8 to 11: Aspirate from the previous column and mix with the following column.

627044_00 305



VENUS Software Programmer’s Manual

Creating the Sequences

Only one additional sequence is used in this method. Make sure the stamp tool is still set to “Head
384 Column”. Create a sequence over the target plate WITHOUT selecting column one. Name it
“TargetPlate_Diluent”.

MNew Sequence

Sequence name: | TargetPlate_Diluent]

Creating the Method

1. First, insert an “Initialize” Step, then use the “CO-RE 384 Head Tip Pick Up (Single Step)” to
pick up the tips from the tip rack.

CO-RE 384 Head Tip Pick Up (Single Step) - Mew

Sequence settings

Tip mode:
{0y all -

Sequence: Sequence counting:
ML_STAR.MIStar 50ulTipFor 334 - (1) Automatic -

Use Ctrl + left mouse to drag & drop a sequence from system deck

Channel settings... Error settings...

oK ] ’ Cancel ] [ Help l

2. Move the tips to the TipSupport using the “CO-RE 384 Head Tip Pick Eject (Single Step)”.
Set the input field to “(0) OFF” because the tips do not go to the default waste. For
“Destination”, select the tip support sequence.

CO-RE 384 Head Tip Eject (Single Step) - New

Sequence settings
Eject on known position:

(0) Off -

Tip mode:

[©@ A -]

Eject destination: Sequence counting:
ML_STAR.CORE384_TipSupport_50ul_L, + (0) Manually -

Use Ctrl +left mouse to drag & drop a sequence from system deck

0K ] [ Cancel ] [ Help ]
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3. The next step is a “Loop” Step to make sure the distribution of diluent continues over the full
“TargetPlate_Diluent” Sequence (all columns except column 1). Use the option “lterate over
sequence and adjust sequence” and select “ML_STAR.TargetPlate_Diluent”.

2 Loop - Edit ===

) Iterate a fived rumber of tines

Nuraber of iterations:

) lterate while expression is true

Left aperand Comparison operator. Right operand:
equalto

© lterate over sequences and adjust sequences

Sequence Reset Controlling [Consumed ] -
[7][ NL_STAR TargetPlate_Diuent afier loop = [ 1 =
([ A’ after loop 1
|| ML_STAR AlFourWelPlates. after loop w 1
1L_STAR.CORE384_TipSupport_50ul_L_000 | sfter loop 1
1ML STAR MiStart 000ulHiaholumeTio afier looo I 1 2
) lterate over fies
[ Opened Files |«
O workist_fie =
[ Loop counter variable: ]
loopCounterd -
ok | [ Cancel | [ Hep

4. The loop is followed by the aspiration of diluent (with only one column of tips). Use the “CO-RE
384 Head Aspirate” Step and use the following settings:

CO-RE 384 Head Aspirate - Mew

Tip mode:

@ Al -
Aspirate from sequence:

ML_STAR.Diluent « [[]Auto increment
Use Ctrl + left mouse to drag & drop a sequence from system deck
Volume [ul]: Tip type:

0 | 50ul Tip for 384 -

Pipetting cycle settings

Dispense mode: [Liquid:]

Jet Empty Tip ~ | [water -

Liquid class:

"S0ulTip_334COREHead_Water_Dispenselel @ gy

Pick up tips from sequence:

ML_STAR.CORE384 _TipSupport_50ul L 0001 ~ [~]|Auto increment
Use Ctrl + left mouse to drag & drop a sequence from system deck
[] Use tip counter

Aspirate position

dlD 2

Fix height [mm]:
3 -

Retract distance for transport air [mm]:
5 -

oK J I Cancel J I Help I

Tip Mode: (0) All the column wise setting is made in the “Customize” later
Aspiration sequence: ML_STAR.Diluent

Auto increment: Not ticked

Volume: 40ul

TipType: 50ul tip for 384
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The liquid class is selected automatically after specifying the liquid “Water”.
The tip pickup sequence should be “ML_STAR.CORE384_TipSupport_50ul_L_0001".

Now, the column wise tip pickup must be specified in the “Customize” Tab, found in the
“Channel Settings” Section.

8. Make sure the “Reduced pattern mode” is set to “(4) Column(s)”. The column 24 is then
automatically activated to be used for the tip pick up.

CO-RE 384 Aspirate Customize

Advanced aspirate | Channel Settings

Reduced pattern mode: Pick up From kip lifter:

(4) Column(s) - {(0) Off
Channel selection
Head pattern as variable: Head pattern wariable
(0) Off -
Quarter selection
Left rear Right rear

Head pattern: Select all Left front () @ Right front

12 3} 4 5F 6 7T 8F 9F10) 11} 12F 13} 14} 15 16} 17} 18} 19} 20} 21} 22} 23} 24
LS8 { 0 A 4 ) Y 1 T o e 0 | o
: 88 1 Y | | o Y o | 4 | o | o . 3
L) {1 | 4 ) | ) | | o | | | | o
L1 1 o 4 G o 0 4 4 o o 2 7
238 { 1 4 4 e | Y o o e ] |
280 5 T Y ) | Y Y Y ) | | 4 o | o 72
L2 ) | Y | {1 | i | 4 | e o 0
a8 Y 1 Y | o ) Y e | | 0 | o 4 o
4 ) 1 Y Y o 1 4 4 H 1
Q1 ) X 4 ) X 4 4 ) o 2
5 o S o S T | o G o 2 7
L S Y Y | o Y 4 | | | o i 3
{5 o | Y ) | ) | | o | | 4 | o o
1 1 Y 4 ) G Y 4 4 G o 2
L8 { 01 ) 4 4 ) Y 1 T e e 0 | o
15 | e e | | o

9. Other possible selections for “Reduced pattern mode” are:
“(0) All” to pick up all tips
“(1) One Channel” to pick up one tip in the corner of the head

“(2) Quarter” to have ¥4 of the tips picked up. Quarter selection has different rears as shown
below.

Cuarker selection
Left rear ) (%) Right rear
Left frant 3 () Right Front

“(3) Row(s)” for row-wise tip pickup and pipetting

ATTENTION

This is the pattern of the CO-RE 384 Probe Head and NOT the pipetting
pattern on the plate.
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10. To pick up two columns of tips, activate column 23 by clicking on the column number 23 as well.
Through this, several columns can be activated and will be picked up.

NOTE

It is not possible to have gaps (empty lines) in the pattern. To create such a
pattern, use a second tip support and move the tips to the according columns,
rows, quarters or single positions.

11.If a reduced pattern mode other than “(0) All” is used, please read about the risks and
limitations in the Help of the step > CO-RE 384 Head Pattern Mode Limitations.

12. 1t is also possible to use a variable for the columns or rows to be used. Example for column
variable: “000000000000000000000011", where every character represents a column.

13. “0” (zero) stands for not used column, “1” (one) for used column. In the example, the columns
23 and 24 will be used for tip pick up. For rows, only 16 values must be passed.

14. After the aspiration, insert a “CO-RE 384 Head Dispense” Step and fill the input fields as
follows:

CO-RE 384 Head Dispense - Mew

Tip mode:
@ al -

Dispense to sequence:

ML_STAR. TargetPlate_Diluent » || Auto increment
Use Cirl + left mouse to drag & drop a sequence from system deck

] Dispense remaining
volume

Dispense position

dlD 2

From container bottom [mm]:

@ Fix height [ - w7

15. Make sure that the “Auto increment” Box is ticked.

16. The volume should be as big as the aspiration volume, or simply activate the “Dispense
remaining volume” Checkbox.

The tip pattern is taken from the aspiration step, so no changes are necessary here.

17. With this step, the distribution of the diluent over the plate is finished. There is a choice whether
to throw away the tips or to keep them. Use the ‘Tip handling after dispense’ to apply the
settings.

627044_00 309



VENUS Software Programmer’s Manual

18. Now, a second loop is needed to perform the transfer from column to column. With 24 columns,
23 transfers are needed. Therefore, the second loop can iterate over the fixed number of times.

@) |terate a fised number aof times

MHumber of iterations:
23 -

19. Inside the second loop, the aspirate of the sample is executed. To do so, use a “CO-RE 384
Head Aspirate” Step with the settings shown below. If the step from line 5 of the method is
copied, there is no need to repeat the tip pattern settings in the “Customize” Tab (to use only
one column).

CO-RE 384 Head Aspirate - Edit

Tip mode:

(o) Al -
Aspirate from sequence:

ML_STAR.TargetPlate - Auto increment
Use Ctrl + left mouse to drag & drop a sequence from system deck
Valume [ul]: Tip type:

75 ~ | 50ul Tip for 384 -

Pipetting cyde settings

Dispense mode: [Liguid:]

Jet Empty Tip - | [ water -
Liquid dass:

"S0ulTip_384COREHead_Water Dispenselel v (4] w7

Pick up tips from sequence:

STAR.CORE384_TipSupport_50ul_L 0001 JRaREAL T st

Use Ctrl + left mouse to drag & drop a sequence from system deck

20. It is important that the “Auto increment” Box is ticked. This will ensure that the aspirated liquid
is transported to the next column for dispensing.

21. In the lower section, use a fixed pipetting height of 3mm. Keep in mind that this height may
differ if other plates are used.

Aspirate position

[ClaLo 2

Fix height [mm]: ﬁ[
3 -

Retract distance for transport air [mm]:
5 -
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22.

23.

24,

25.

26.

27.

The dispense step may now be programmed. Add (or copy from above) the “CO-RE 384 Head
Dispense” using the settings below:

CO-RE 384 Head Dispense - Edit

Tip mode:
(@A -

Dispense to sequence:
m ¥ | || Auto increment

Use Ctrl + left mouse to drag & drop a sequence from system deck

i} 7 Dispense remaining
volume

Dispense position

dlD 2

From container bottom [mm]:

@ Fix height 2 - | |

The target plate is used both as aspirate and dispense location to get the serial dilution. Since
the “Auto increment” on the Aspirate step was checked, the dispense step always uses the
next column and because the next aspiration should happen in the same column, the “Auto
increment” Checkbox must be unchecked on the dispense step.

Again, set a fixed height for dispensing then switch to the “Customize” Section. The “Minimize
z-move after step” can be activated since dispensing is performed on one plate only. This will
prevent the head from moving up to traverse height, which is time saving.

Activate the mixing function when dispensing the diluent into the sample. Use the “Customize”
Tab to enter the “Advanced Dispense” Section.

Enter the values for the mixing as follows:
e Cycles=4

e Mix position = 2

e Volume =20

Close the step by clicking [OK] twice.
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12.9 Create a Sub-Method

The following example demonstrates how to:
e Build sub-methods into the method.
e Activate a sub-method library for a particular function
This example sub-method will be performing the pipetting from a source to a target plate.

Since sub-methods are created in the ‘main’ — method, it is not necessary to define a Deck Layout
for the sub-method(s).

1. To create a local sub-method, right-click on the “Method” in the method window and select
“Local Sub-methods”. Name the sub-method “CheckLoadedTubeCarrier”.

[

1..J Hamilton Method Editor - [Method2 (Modified]]

'l File Edit View Tools Window Help

DA a | S Instrurnents and Smart Steps...

Toolbox Libraries...

=R o n e | ocal sub-methods...

) Data Handling Ste

2. The parameter window shown below appears. Supply the following parameters with the
following values:

e Sub method name: “CheckLoadedTubeCarrier”
e Description: optional
e Parameters: “CarrierToLoad” of type “ Sequence”

e Sub-method name: “Pipetting”

i,| Define Sub-method ==

Name: Visibility: Return value

CheckloadedTubeCarrier Mot exported Mo return value ']
Sub-method description:

-
Parameter
Name Type ‘ Direction ‘ Description - Add

CarrierToLoad | Seguence || Input and Output [« ] |

« [ r

o ) [ can | [ en

3. The empty sub-method will then appear.

Method | CheckLoadedTubeCamier | Qptbort
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Method | CheckLoadedTubeCarrier | Opdbort

CheckLoadedTubeCarrier
4 w Comment
e =zet the pathname of the logfile directory-
5 r£=| FilGetLogFile=Path of HSLFilLib
Z| LogfilePsath = FilGetLogFilesPathi)
5 A Comment
;9‘ =Create the file names=
7 Strconcat2 of HSLStrLik
Abs BarcodeFileText = StrConcat2(LogfilePath, "WBarcodes t=i'")
g StrConcat? of HSLStrLib
Abe BarcodeFileExcel = StrConcat2(LogfilePath, "WBarcodeExcel =1s")
] StrConcat2 of HSLStrLib
Abe BarcodeFileExcelSheet = StrConcat2(LogfilePath, "WBarcodeExcel xls Barcodes™)
10 Comment
=Load Carrier=
11 Load Carrier (Single Step) on ML_STAR
Lakewvare ID: CarrierToLosd
E return waluels) .
12 Comment
=Format the text file to an excel fie=
13 FormatBarcodeFile of HSLMWL _STARLIR
HELML _STAR::FormatBarcodeFile(tL_STAR, BarcodeFileText, BarcodeFilzExcelShest)

4. Create the sub-method by “Dragging and Dropping” Steps from the toolbox to the step editor.

The pathname settings for the unformatted text file (step 7 of the image above), the formatted
Excel file (Step 8 of the image above) and the sheet name of the Excel file (Step 9 of the image

above) are all set using the “Assignment” Command from the General Steps.

Then the new carrier is then loaded.

[ Load - New @
Instrurnent short narne:
[ML_sT4R =
Sequence(s]
Show detallz |
| | Sequence I Read tip counter I Tip counter I -
|_1 | carrierToLoad = [ L]

m

Use Chrl + left mouse to drag & drop a sequence from system deck

Add all sequences Add Femove

Carrier calibration —
Channel number | Error settings... |
V| Calbrate if supported g =

| ak || Cancel |[ Help

7. Use the “CarrierToLoad" Variable from the parameter window as the carrier name.
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8. In the “Advanced settings”, set the barcode file name to the variable “BarcodeFileText” that
has been defined in the previous step.

.

Load Carrier (Single Step) - Advanced

Barcodes
Barcode file name:
BarcodeFileText - EI

Positions of labware items to be used:

i -

(0]'4 || Cancel |[ Help

9. The “Load” Step creates a barcode file in TXT format under the specified pathname (step 7).
The file will be formatted (Step 13) after the carrier has been loaded. To use this step, its library
must be included first. To do this, follow the steps below:

10. Add the library "HSLML_STARIib.hsl” to be able to use the “FormatBarcodeFile” Command.
11. Also add the “HSLTrcLib.hsl” to be able to trace data.

= Library e W = A
HSLArrLib.hs! HSLPTLLib. sl

E HSLBarcodeReader hsl E H3LRepartLib.hsl
HELDeckWisualize. hsl HsLSchedLib. hsl
HSLDevLib.hsl HsL3eqLib.hsl

HSLDlgLib. hsl HsLshakerVariomag. hsl
HELErrLib, hs] HSLStrLib, hsl

HSLFilLib. hs! HSLyrLib.hsl

HSLKiELokLib. sl HSLTimLib. hsl

B HsLLabwarestateLib. hsl | HSLTipCountingLibs. hsl
HSLMappingReport.hsl H3LTreLib,hsl
EXHSLML_STARLIb.hs HSLUILIbZ, hel
HSLMIStarDcvashstationLib, hsl HSLUtILib. hs]
HSLMISEarStepReturnLib, hsl HaLWacuuBrandPump, hsl
HSLMERLib. hsl HSLYectorDb Tracking. hisl
HSLObiLib. hsl HsLYeckorDbwarklistManagement hsl

12. Fill out the “FormatBarcodeFile” Dialog: the instrument and the two files must be used as
parameters. A return value is not needed.

7] FormatBarcodeFile of HSLML_STARLib - New (3]

—— Library name:
C:\Program Files\HAMILTOMLibrary\HSLML_STARLIb. hsl

R [Bind return value to:] Function narme:

~ = HSLML_STAR:FomatB aicodeFile @
Function parameters:
Hame Value Tr -
1 | m_star ML_STAR
2 | barcodeFieName BarcodeFileText

N

formatedBarcodeFileNam | BarcodeFileExcel

o

m

QK | | Cancel | [ Help
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13. Note that the “BarcodeFileExcel” Variable must be handed over.

14. The next step is to open the formatted file. Because only the tube barcodes are of interest, the
information in the file has to be filtered. SQL (Structured Query Language) offers a lot of these
filter and sorting options. For more explanation, open Help of the “FileOpen” Step.

Example
A filter string has to be defined. This is done in step 15 as shown in the snapshot below.

"SELECT * FROM [Sheet1$] WHERE [Barcode] NOT LIKE 'No barcode' AND [Specifier] NOT
LIKE'C™

15 Azsignment
X=0 'SEL_Statement' = “SELECT * FROM [Barcodes$] WHERE [Barcode] MOT LIKE Mo barcode' AND [Specifier] NOT LIKE '™

This means that the Excel file is opened using two filters:
¢ All“No barcode” Entries (which is the code for an empty carrier position) are not shown
e All Entries with “C” in the “Specifier” Column are not shown (this is the carrier barcode)

1. Inthe “File Open”, the name of the Excel file and all the columns have to be passed. For “File
name”, use the variable specified in the header. For “Sheet name”, use “Barcodes1$”. The $
sign is needed to be able to read from the file.

2. Set the “File handle” to “formattedExcel”. Giving a name makes it easier to find and use (e.g.
of several files).

Set the mode to “File Open to Read”.

Then, type in all the columns that appear in the file to be opened. Please note that the column
name has to be enclosed in quotation marks. Link this name to a Read/Write variable and set
its type. As seen below, all columns are of type String except the “Id”. This one is an integer.

5. Finally, select the variable for the SQL Filter query in the “Command string” Field.

"4 File: Open - New =3l
Micrasoft Access | Microsoft Excel | Structured Text File | ASCII Fie | Al File Types
File name ("xs) : .
BarcodeFileBxcel - [
Column Specification Helper. ‘
Sheet name
"Barcode$” -
File handle
formattedExcel -
Mode:
‘Append v|
|Opan file to read '|
o e S S| e e ]

1| "d” L || XIs_index || Integer | w|{ 255 i <]

2 | "Specifier” || xIs_specifier || String -

3 | "Position™ = || xI3_position || String J£3

4 | "Barcode” || xIs_barcode || String -

5 | "Timestamp” L || ¥I3_t || String J£3

6§ | "LabwarelD” || xIs_lablD || String -

Import mixed types (numbers and texd) as string
Mo header row (column name is the column number)
[ Command string: ]
SQL_Statement -

0K | [ Cancal | [ Hep

6. Click [OK] to close the “File Open” Step.
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7. Add a loop and iterate over filel. This means that the loop will be executed
until "formattedExcel” ends.

@ |terate over files

Opened Files

m | »

|| formattedExcel

1

8. In the loop, the data is read by a File read from the General Steps using the file handle Excel
filel to include the information in the trace file (C:\programm file\ HAMILTON\LogFiles).

%) TreTraced of HSLTrelib - New (=2
P Library name:
= C:\Program Files\HaMILT ONALibranHS L TreLib.hsl
—_—
__LJ Function name:
TrcTraced @I

Function parameters:

Hame Value Tr -
1 | variable1 Position =" ||| [
2 | variable2 xlz_position =
3 | variable3 ", Barcode =" ||| [+
4 | variabled xls_barcode |
Ok, | | Cancel | [ Help

9. The Data in line 1 and 3 are in quotation marks. Therefore, they are displayed as text. Line 2
and 4 will show the variable’s value at run time. The result of this will be an entry for each valid

barcode, as shown below.
16:26:56: USER : Trace - complete; --------- Pasition =1, Barcode = Barcade01

10. This is done for each entry in the file that matches the restrictions in the SQL statement.
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11. The result of the second part of the method should look like this:

23

24

25

26

Cammert
" =0pen the farmatted Excel file=

Agsigriment
'SEL_Statement' = “SELECT * FROM [Barcodes$] WHERE [Barcode] MOT LIKE Mo barcode' AND [Specifier] MOT LIKE 'C™

b Commert
" =0pen the farmatted Excel file=

= File: Open

File handle ‘formattedExcel' (File name: '‘BarcodeFileExcel’, Table name: "Barcodes$"), Mode: 'Append'.
Calumns:

xlz_index = "Id" (Integer)

xlz_Specifier = "Specifier” (String, 255)
#ls_Position = "Position” (String, 255)

xlz_Barcode = "Barcode” (String, 255)
#ls_Timestamp = "Timestamp" (String, 2557
xlz_LablD = "Labvwvareld" (String, 235

Command string, "SEL_Stetement'.

Cammert

=Lonop over te open Excel file and trace the values=

Loag

owver following files:

- formattedExcel

'loopCounterd used as loop courter wariable

=—| File: Read
"«_J Read from file ‘formattecExcel

End Loop

Comment
=Close the file and delete the unneeded twa files (txd and xls)=

File: Close
Cloze file 'formattedExcel

— DeleteFie of HSLMappingReport
HELMapReport:: DeleteFilelBarcodeFileText)

DeleteFie of HSLMappingReport
HELMapReport::DeleteFilelBarcodeFileExcel)

B 1 )

12. The file is closed in step 24.

13. Steps 25 and 26 will delete both the system created BarcodeTextFile and the formatted
BarcodeExcelFile. To do this, use the DeleteFile command from the HSLMappingReport library.

14. The newly created local sub-method is now ready.

4 Local Sub-methods
#» CheckloadedTubeCarrier
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12.9.1 Using the Sub-Method in the Main Method

This sub-method can be used as the next step in the main method.
1.
2.

Select the "Main Method" Tab and drag the “Sub-method” Icon into the main-method.

The following dialog opens and the parameter list has to be supplied as shown on the next
page.

2 CheckloadedTubeCarrier of Method2 - New (=]

Sub-method name:
ChecklLoadedT ubeCarier

Description:
Mo description available.

Sub-method parameters:

Name Description Value Tr| =
1 | CarrierToLoad [infout] — ML_STAR.SampleCarrieritod -
(0] || Cancel |[ Help
The  sub-method dialog cannot be  closed. It will load the carrier

“SMP_CAR_24 17x100_A00_0001" onto the deck, read the barcodes and display all valid
barcodes in the trace file.

The sub-method can be used for 24 and 32 tube carriers, MD and AC plate carriers etc. To do
this, simply change the carrier’'s name in the sub-method call.

NOTE

The system will always show all possible barcodes in simulation mode.
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13 Liquid Handling (Pipetting)

This section describes the process of pipetting liquids using the ML STAR instruments.

Definition

Pipetting means the transfer of (small or large) quantities of liquid from one container to another. A
pipetting operation is achieved through the following:

e Tip or needle pickup
e Aspirating liquid from a source container
¢ Dispensing it into a target container

e Tip or needle eject

13.1 The Air Displacement Principle

The ML STAR is based on the air displacement pipetting principle, comparable to the work
principle of handheld pipettes.

Plunger

Barrel

Tip

= Air

J\

— Liquid

Air displacement means that the liquid is aspirated into and dispensed from a disposable tip or
needle by the movement of a plunger. There is air between the plunger and the liquid surface. No
system liquid of any kind is involved in the ML STAR. On the ML STAR, the pipetting of volumes
from 0.5pl up to 5ml are processed. Filter tips can be used to avoid contamination by aerosol.
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13.2 From Aspiration to Dispense

This section describes the processes involved in a simple pipetting step. These phases are:
e Movement to pick-up position
e Tip pick-up
e Movement to source position
e Aspiration
e Movement to target position
e Dispense
e Movement to drop-off position
and
e Tip drop-off
Although they are also important, the movement phases are not described in details here.

13.2.1  Tip Pick-Up

The first task of the ML STAR is to pick up a disposable tip or a reusable steel needle.

For disposable tips, special carriers (typically holding 5 tip racks of 96 tips each) are placed on the
instrument deck.

Steel needles can be picked up directly from the wash station or from a separate needle rack.

The tip pick-up of the individual pipetting channels can happen simultaneously or one by one, as
specified by the programmer.

13.2.2  Aspiration

Blow out air

The first step within an aspiration and dispense cycle is to aspirate a variable amount of “blow-out
air, which is used at the end of the (last) dispense, to blow all the liquid out of the tip. This is done
with the tips still in the air.

Aspirate position

The most important condition for a successful aspiration is to make sure that the tip dips into the
liquid. Another important point is to prevent the tip from withdrawing from the liquid during the
complete aspiration step.

To make a good contact between the tip and the liquid, three positioning modes are available:

¢ Moving the tip to a fixed height: For this, the exact height of the liquid surface has to be known
in advance.

e Using the capacitive Liquid Level Detection (cLLD): For conductive liquids, capacitive LLD
should be used. Please make sure conductive (black) tips are used.

e Using the pressure Liquid Level Detection (pLLD): For non-conductive liquids, or in case of an
insufficient electrical coupling between container bottom and carrier, pressure LLD should be
used.
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NOTE

The capacitive Liquid Level Detection is available on the 1000ul- and 5ml-
pipetting channels, the CO-RE 96, the CO-RE 96 TADM and the CO-RE 384
Probe Head. The pressure LLD is only available on the 1000ul-pipetting
channels and 5ml-pipetting channels.

Fixed height

For the fixed height, a value must be chosen which ensures that the tip is permanently below the
liquid level. The programmer must prevent aspiration of air instead of liquid. See Following the

Liguid Level below.

Liquid Level Detection, LLD

Vigorously and with more care, the liquid level of the vessel to be aspirated from can be detected.
This can be provided by the Microlab STAR Liquid Level Detection (LLD) feature based on either
capacitive (cLLD) or pressure (pLLD) signal detection.

Capacitive Liquid Level Detection, cLLD

If conductive liquids are to be pipetted, Hamilton recommends using the advantage of the
capacitive LLD. The sensitivity of the capacitive LLD that is to be used depends on the vessel size
and the conductivity (or polarity) of the liquid that is to be detected. For a solution of 0.1% NacCl in
distilled water, the required sensitivities are:

cLITD Sensitivity level Vessel
setting
1 Very High 384-well plates
2 High 96-well round-bottom plates
3 Medium 96-well flat-bottom plates
4 Low Tubes, reagent reservoirs or any other large vessels

The following table gives the minimum volume a single pipetting channel can detect in various
containers for the capacitive Liquid Level Detection.

Labware Viin [p] Carrier
Tubes, 16 mm x 100 mm 200 SMP_CAR_24
Tubes, 12 mm x 75 mm 150 SMP_CAR_32
Eppendorf tubes 1.5 ml 50 SMP_CAR_32_EPIL
Eppendorf tubes 0.5 ml 50 SMP_CAR_32_EPIS
96-well PCR plate 50 PLT_CAR_L5PCR
96-well flat-bottom microplate 75 PLT_CAR_L5MD
384-well flat-bottom microplate 50 PLT_CAR_L5MD
96-deep well microplate (archive) 150 PLT_CAR_L5AC
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NOTE

Using an ionic buffer in the assay in place of distilled water may help to
overcome Liquid Level Detection problems.

Use only original Hamilton labware carriers, disposables or needles. For a
proper capacitive Liquid Level Detection, a sufficient conductive coupling of
carrier and labware (tubes or microplates) is crucial.

Pressure Liquid Level Detection, pLLD

When pipetting non-conductive liquids or in the case of an insufficient electrical coupling between
the container bottom and the carrier, Hamilton recommends to use the advantage of pressure LLD.

NOTE

Pressure LLD only works with new and empty tips. The suitable settings
depend on the tip size and on the type of liquid.

Settings available for example, the 1000pl-pipetting channels:

pLLD Setting | Sensitivity level Tip Liquid
1 Very High Standard | Low boiling point, low viscosity
2 High High Low boiling point, low viscosity
3 Medium Standard | Water or higher viscosity
4 Low High Water or higher viscosity

In the case of aspiration from foaming liquids, capacitive Liquid Level Detection in particular may
not detect the surface properly. As an alternative, try pressure LLD, or a combination of both. If a
combination of both LLD types is used, the maximum height difference between the two
independent LLDs can be used as a parameter.

Submerge Depth

Once the liquid surface is detected, an additional immersion depth of 2mm (specified by default) is
used to prevent the aspiration of air.

Following the Liquid Level

The tip follows the decreasing liquid level (specified by default) according to the aspirated volume.
The distance covered while following the liquid level is computed from the known geometry of the
liquid container.

Swap Speed

In order to prevent droplets at the tip/needle orifice, the pipetting channel is moving at a slow
speed out of the liquid.
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Transport Air

After pulling out of the liquid and before moving to the target container, a variable amount of
transport air is aspirated to prevent droplet formation.

At the end of an aspiration step the situation in the tip is as shown below.

Air of the system

]‘ Blow out air
Liquid

Transport air

When using a fixed height aspiration (or dispense), the position of the transport air intake can be
defined by the parameter “Retract distance for transport air”. Using this value makes sure that
the tip’s end is out of liquid before aspirating the transport air.

Aspirate position

Submerge depth [mm]:
[Cdio
(f=ts

From container bottom [mm]:
@ Fix height 5 -

Aspiration position abowve touch [rm]:
(™) Touch off | 0.5

Retract distance for transpart air [mm]:
15 e
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13.

2.3 Dispense

At the end of the aspiration step, transport air has been aspirated. The first step of the dispensing
procedure is to search for the liquid surface or to move to a fixed height.

Dispensing of the liquid may occur with three different modes:

Either onto/into a (liquid) surface
In a free jet

Onto the side of the well

Dispensing with “Jet Mode™: Dispensing with “Surface Mode™

In order to ensure that the specified accuracy is achieved, volumes below 20ul should always
be dispensed onto or into a (liquid) surface. For dispensing at liquid surface, use cLLD to
detect the position of the surface and then dispense while following the rising liquid level.

When the liquid level is known, dispensing from a fixed height while following the rising liquid
level is also possible.

For volumes larger than 20pl, the liquid can be dispensed in a jet without touching the surface.
To dispense in a jet, specify a position a few millimeters above the surface and dispense
following the rising liquid level. For dispensing in a jet low volume, a varying amount of blow-
out air is used to make sure that all liquid is dispensed from the tip.

If only a part of the liquid is dispensed with the jet mode, a stop back volume can be aspirated
at the end of the dispense action. This will improve the droplet cut-off at the end of each
dispense. In the last step of the dispense procedure, before any x- or y-movement occurs, a
variable amount of transport air is aspirated to prevent droplet formation. The transport air is
aspirated with the tip above the liquid surface.

324
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The “Surface Part Volume” Dispensing Mode works as follows:

4.

When the target well is reached, the pipetting channel starts searching for the liquid surface
(cLLD).

At an immersion depth of 2 mm (default setting), transport air and liquid (part volume) are
dispensed.

The pipetting channel moves with swap speed to a distance of 5mm (default retract distance)
above liquid level.

Aspiration of the transport air.

The “Jet Part Volume” Dispensing Mode works as follows:
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3.
4.

When the target well is reached, the pipetting channel starts to move to the fixed height
(dispensing height).

At the dispensing height the transport air and liquid (part volume) are dispensed while the
pipetting channel is moving up in z-direction (following the liquid level).

The pipetting channel moves up.
Aspiration of the transport air.

The “Jet Empty Tip” Dispensing Mode works as follows:

1. When the empty target well is reached, the pipetting channel moves to a fixed height (e.g.
2 mm above the bottom of the well).

2. Transport air and liquid are dispensed while the pipetting channel is moving up in z-direction
(following the liquid level).
The blow out volume is dispensed: empty tip.
The pipetting channel moves up, and then the aspiration of transport air follows.
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The “Surface Empty Tip” Dispensing Mode works as follows:

When the target well is reached, the pipetting channel starts searching for the liquid surface
(cLLD).

At an immersion depth of 2 mm (default setting), transport air and liquid are dispensed while
the pipetting channel is moving up in z-direction (following the liquid level).

The complete liquid and blow out volume is dispensed: empty tip.

The pipetting channel out of the liquid using swap speed, then the aspiration of transport air
follows.

13.2.4 Tip Eject

Ejecting the used tip into the waste container of the ML STAR is the final step. A used needle will
be returned to the wash station, where the wash process can be started directly.

13.2.5 Avoiding Contamination

If cross-contamination is a concern, consider the following approaches:

Use only Hamilton tips on the ML STAR.
Use new tips for every pipetting step, to avoid carry-over between different wells or containers.
Use filter tips in order to avoid contamination of the pipetting channel by jets, aerosols, etc.

Dispense any compounds at risk for cross-contamination onto a surface. Dispensing in a jet
may produce aerosols and thus can cause cross-contamination.

Dispense using a residual volume, i.e. do not completely empty the tip on dispense. This can be
achieved e.g. by aspirating 11pl and dispensing only 10pl.
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13.2.6 Touch Off

The “Touch off” Function is used if very small amounts of liquid shall be aspirated or dispensed
into a manually placed labware or labware with great tolerances. The “Touch off” Function will
move to a certain height over the well bottom and smoothly move downwards. As soon as the tip
hits the bottom of the container, the motor current of the z-drive increases. This change will be
detected and the z-move stops. From that position, the pipetting channels moves back up the
specified distance “Dispense position above touch” and starts dispensing.

Dispense position

dliD 2
Dispense position above touch [mm]: ]
@ Touchoff 0.5 - . T |
Fix height | 5

Retract distance for transport air [mm]:
Side touch 5 -

13.2.7 Side Touch

For a small amount of liquid, there is the possibility of dispensing liquid to the side of the well with
the “Side touch” Mode (available in the Single Steps / Easy Steps).

Dispense position

dlD 2
Touchoff | 0.5
Fix height |5
Retract distance for transpart air [mm]:
@ Side touch 5 -

The “Side touch” Mode will move the tip to a specified height in the center of the container, and
then moves right (always right). At this position, the dispensing of the liquid starts.

The values for “Touch off height” and “Right” move have to be defined in the container data in
the Labware Editor.

Right: 3 mm » 3

4.2

Touch off heght (rel. to inner base of container) 42| mm
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13.3 Liquid Classes, Pipetting Modes and More

Pipetting

In general, pipetting by the principle of air displacement (as with handheld pipettes) is sensitive to
the following:

e Manner of pipetting (i.e. surface or jet, empty tip or part volume)
e Tip or needle type (geometry, tip orifice)

e Environmental effects (temperature, pressure, humidity)

e Liquid type (viscosity, evaporation)

The pipetting mode (e.g., surface or jet mode) and the liquid class determine the behavior of the
instrument. Pipetting mode and liquid class represent two independent sets of information, both of
which have to be specified.

NOTE

Always use the same liquid class for one aspiration and dispense cycle.
Otherwise uncalculated residual volumes may be left within the tip, or other
errors regarding plunger position / movements may occur.

13.3.1  Aspiration

For aspiration, three modes are available:
e ‘“Aspiration”, for all standard cases.

e “Consecutive Aspiration” for aspiration with a tip that has already aspirated liquid (e.g. if
aspirating out of three different containers before the dispense step).

o “Aspirate All” for aspiration of all the liquid in a container (specify a volume larger than what is
expected to be in the container). In this case, aspiration monitoring is deactivated and the tip
will follow the falling liquid level (if specified) to the bottom of the container, staying there for the
rest of the aspiration.

13.3.2 Dispense

For dispense, five modes are available:

e “Surface Part Volume” for dispensing only a part of the liquid in the tip to a surface, leaving a
residual volume in the tip,

e “Surface Empty Tip” for dispensing all the liquid in the tip to a surface,

e “Jet Part Volume” for dispensing only a part of the liquid in the tip in a jet, i.e. without touching
a surface, leaving a residual volume in the tip,

e “Jet Dispense Empty Tip” for dispensing all the liquid in the tip in a jet.

e “Drain tip in Jet mode”
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The liquid class stores all relevant background parameters, such as flow rates and volume
corrections for one pipetting cycle, (i.e. for one aspiration and the subsequent dispense(s)).
Depending on the pipetting mode chosen, only a subset of the parameters of the liquid class is
active. According to the different dependencies listed above, liquid classes have attributes related
to their intended use: tip type, liquid name, and dispense mode.

Different liquid classes are provided with the VENUS Software. They are optimized for different
liquids, tip types, and important pipetting processes, such as aspiration followed by dispensing
either to a surface or in a jet. Hamilton has optimized the standard liquid classes with great care to
assure the best pipetting accuracy. To change Hamilton standard liquid classes, store the class
under a different name first. For special applications, the programmer can define a liquid class to
achieve the highest accuracy with the compounds and volumes of interest. The liquid classes can
be adapted to the user-specific requirements. For this purpose a liquid editor comes with the
VENUS Software. It is described in Section 13.4 The Hamilton CO-RE Liquid Editor.

13.3.3 Liquid Handling Examples

Here are some examples of typically used combinations of liquid classes and pipetting modes:

1. Aspirate 50ul of a water-like liquid, dispense 50ul into an empty 96-well plate; use
standard tips; change tips every cycle.

Liquid Class: StandardVolume_Water_DispenseJet Empty

Aspiration Mode: | Aspiration

Dispense Mode: Jet Dispense Empty Tip

Detection: Aspiration: LLD = pressure or capacitance or both, submerge to a depth of
2mm, following liquid level
Dispense: Fixed height of 5mm, not following liquid level

2. Aspirate a water-like liquid, single dispense into a pre-filled 96-well plate; use low
volume tips; change tips every cycle.

Liquid Class: LowVolume_Water_DispenseSurface_ Empty

Aspiration Mode: | Aspiration

Dispense Mode: Surface Dispense Empty Tip (in the liquid class selected here, the blow-

out volume is 0)

Detection: Aspiration: LLD = pressure or capacitance or both, submerge depth 2mm,
following liquid level
Dispense: Capacitive LLD on, following liquid level

3. Aspirate >20ul of a water-like liquid, dispense the same amount into an empty 96-well
plate; keep tips.

Liquid Class:

StandardVolume_Water_DispenseJet Empty

Aspiration Mode:

Aspiration

Dispense Mode:

Jet Dispense Empty Tip (Empty Tip only)

Detection: Aspiration: Capacitive LLD, submerge depth 2mm, following liquid level
Dispense: Fixed height of 5mm, not following liquid level
Comment: On first aspiration, pre-wetting of the tip by 1-3 mixing cycles is necessary

to equalize conditions for initial and subsequent dispenses.
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4. Aliquoting of liquid means aspirating a given volume at once and dispensing several partial
volumes (aliquots) in a jet to different containers. In this frequently used pipetting procedure,
the accuracy of the first and the last aliquot are often not within the specified range. Therefore,
in order to dispense e.g. 10 aliquots of 20ul of a water-like liquid with the ML STAR, aspirate
240pul and dispense 20l directly back into the container. This is followed by dispensing 10
aliquots of 20ul each. The last aliquot of 20yl is discarded to another container or ejected with
the tip. In addition, after dispensing of every aliquot, a given amount of air is aspirated and
dispensed with the next aliquot.

Liquid Class: StandardVolumeWaterAliquotJet

Aspiration Mode: Aspiration

Dispense Mode: Jet Dispense part volume

Detection: Aspiration: capacitive LLD, submerge depth 2mm, following
liquid level
Dispense: Fixed height of 5mm, not following liquid level

5. Table of Aliquots

Tip types are: Std. = Standard Volume Tip (300ul)
High=High Volume Tip (1000pl)

Pre-wet: If “Yes”, 3-fold mixing on aspiration with aspiration volume
necessary

V(main alig.): VVolume of main aliquot

V(pre-aliq.): Volume of pre-aliquot

V(post-aliq.): Volume of post-aliquot

Cv: Precision (coefficient of variation, for definition see the
Technical Specifications in the Microlab STAR Line Operator’'s
Manual)

R: Trueness (for definition see Technical Specifications in the
Microlab STAR Line Operator’'s Manual). The R and CV values
mentioned here are typical results for measurements

Class: Liguid class used

A: "StandardVolume_Water_AliquotJet”

B: “StandardVolume_Serum_AliquotJet”

C: “HighVolume_Water_AliquotJet”

D: “HighVolume_Serum_AliquotJet”

The dispense mode for all cases is “Jet Dispense, Part Volume*.
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The following table shows accuracy of aliquoting volumes in dependency upon various pipetting
parameters. Sample values and results for pre- and post-aliquot volumes are listed. Please note
that the examples for water* and the following are not technical specifications:

Channel |Tip Liquid [Pre- |V [ul] |No.of |V[u] |VI[u] |CV[%] |R[%] |Class
type type wet |main |alig. pre- post-
alig. alig. alig.
1000 Std Water | Yes 10 12 20 >10 3.9 -3.8 A
1000 Std Water | Yes 20 12 20 20 2.5 -3.2 A
1000 Std Water | Yes 50 4 50 20 2.0 -1.5 A
1000 High | Water No 20 12 20 20 5 -1.6 C
1000 High Water No 50 12 50 50 2.5 -1.2 C
1000 High | Water No 100 8 50 100 15 -0.9 C
1000 High | Water No 200 4 50 100 15 -1.5 C

*Other liquids data is available upon request. Please ask a Hamilton Representative for
further information.

13.3.4  Anti-Droplet Control (ADC)

The Anti-Droplet Control (ADC) function offers a way to prevent droplet formation at the tip of tips
or needles while pipetting highly volatile liquids.

These liquids cause droplets because the high vapor pressure of the volatile solvents (e.g. acetone,
ethanol, diethyl ether) results in a pressure increase in the tip. This pressure will push the liquid out
of the tip (fig A and B).

The working principle of ADC is to measure the pressure inside the pipetting channel (with the
built-in pressure sensor) and compensate the increasing pressure by moving the piston upwards.
The evaporated volume of the liquid will now be compensated.

A Pipetting Channsl B

Pizton

Pressure

1]

= Time

Pressure Sensor

C

Pressure

“Volatile Liguid

lddegdddedadad

Time

Anti-droplet control (ADC)
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ATTENTION

The following statements will help in order to get best pipetting results using
ADC:

Use ADC only for pipetting steps where a change of pressure inside the tip is
expected (e.qg. if using a liquid with high vapor pressure).

The air transport volume should be very small or zero. If necessary, create a
new liquid class.

The swap speed should be slow. If necessary, create a new liquid class.

Keep in mind that the piston may not be in its initial position when tips are
reused without ejecting. ADC might not be working after several steps.

ADC can be switched on using the appropriate steps from “HSLStarLib.hsl".
ADC works on both pipetting channel types, 1000ul and 5ml.

13.3.5 Monitored Air Displacement (MAD)

The ML STAR is equipped with an aspiration monitoring feature. During the aspiration process, the
pressure within the pipetting channel is measured in real time. Analyzing the shape of the p(t)
curve, the system can distinguish the following situations:

e A correct aspiration takes place
e Airis aspirated into the tip (because, for example, the container has not been filled properly)
e A clot blocks the tip

NOTE

MAD is available on the 71000ul-pipetting channels and the 5ml-pipetting
channels.

The aspiration monitoring can be switched on and off for each individual aspiration step of a
method using the steps from “HLSMI_StarLib.hsl”. For pressure-based clot detection, a threshold
can be given in arbitrary A/D (analog/digital) values (typically 100 A/D values). The range of A/D
values of the pressure sensor is from around 800 (at ambient pressure) to <10 A/D values for 18
mbar below ambient pressure. For comparison, the hydrostatic pressure of 100ul of water in our
standard tip is around 2 mbar.
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The following diagram shows the principle of aspiration monitoring based on pressure.

B {ime

/ Not enough liquid

Foam

Normal curve

Tip blocked (Clot)

Y /

F

pressure

Aspiration monitoring based on pressure

NOTE

Pressure-based monitoring works with unused as well as used disposable tips
and needles.

If multiple Aspirate/Dispense cycles are executed within a loop, make sure that
the (last) dispense step uses the Pipetting mode ‘Drain tip’.

The volume range for the MAD depends on the specific assay. The lower limit in
many cases is an aspiration volume of 50pl.

Pressure-based monitoring has been optimized for liquid solutions only.
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13.3.6 Capacitance-based Clot Detection

In addition to pressure-based clot detection, the ML STAR is equipped with capacitance-based clot
detection. This detection approach works when the aspiration with capacitance Liquid Level
Detection is switched on.

Functionality

The system measures the conductive signal when the tip leaves the liquid after aspiration. Due to
the air gap between tip and liquid, the capacitance signal will vanish once a given height is reached
(the “Clot retract height”, which is specified within the liquid class). If a clot is present, it bridges
the distance and the signal will remain, resulting in an error message. A typical clot retract height is
2-5 mm, as illustrated below. This clot detection is independent from pressure-based monitoring.

I Clot retract height

N g

The capacitance-based clot detection is only valid, if the liquid parameter “Clot retract height” is
set (>0). Refer to Section 13.4 The Hamilton CO-RE Liquid Editor.

NOTE

The capacitance-based clot detection is available on the 1000ul-pipetting
channels and the 5ml-pipetting channels.

627044_00 335



VENUS Software Programmer’s Manual

13.3.7 TADM - Total Aspiration and Dispensing Monitoring

TADM (Total Aspiration and Dispensing Monitoring) is a tool to increase the safety and the
robustness of pipetting processes. However, it is not part of the standard software package.

The Principle of TADM

The pressure inside each individual pipetting channel is constantly recorded during aspiration and
dispensing. The values obtained by the pressure sensor during a pipetting step (aspiration or
dispensing) can be compared to values defined by the user. This allows real-time monitoring of the
pipetting process.

pressure
1 Measurement not working
2 Blocked Tip, Blood Clot

3 Short Sample

: 4 Incorrect Volume
o 5 Short /| No Sample

1 Disp. Speed incorrect, Blocked Tip
2 Leaky System
3 IncorrectVolume

aspiration fme dispensing

The differences between error-free pipetting steps and erroneous ones are used to distinguish the
results of the pipetting steps. Basically, there are two types of errors that can be detected:

e Pressure above normal (overpressure)

e Pressure below normal (underpressure)

TADM verifies that a sample has been transferred with a traceable digital audit trail which is
particularly beneficial for In Vitro Diagnostic (IVD) laboratories.

Peaks and fraying of TADM curves can be a sign that the liquid class and / or the pipetting process
are not defined in a precise and robust way. With the help of TADM, the pipetting process can thus
be optimized and made more robust.

NOTE

TADM is available on the 1000ul-pipetting channels, 5ml-pipetting channels and
on the CO-RE 96 Probe Head TADM. The CO-RE 96 Probe Head TADM is now
provided standard for the ML STAR with Multi Probe Head 96.

The TADM features are available only after purchase and installation of the
TADM software package.

With VENUS M Software, the TADM test aspiration pressure curves are
analysed to indicate pipetting performance.
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13.4 The Hamilton CO-RE Liquid Editor

13.4.1 Concept of Liquid Classes

Liguid classes manage the background parameters for pipetting.

Definition

A liquid class is a set of parameters determining the aspiration and dispensing behavior of the
pipette appropriate for a given liquid, tip type, and dispense mode. For all aspiration and dispense
steps a valid liquid class must be selected.

Predefined liquid classes

Several predefined liquid classes are supplied along with the VENUS Software for the following
liquids: water, DMSO, glycerin, acetonitrile, ethanol, plasma and serum. The standard liquid
classes cover a wide range of applications, and there will probably be no need to make any
changes of the parameter settings to adapt the liquid class to a specific application.

Custom liquid classes

For special applications, a liquid class can be custom-defined. This custom liquid class can be
used just like the predefined classes.

Defining liquid classes independent from a method serves to simplify the steps in the method and
allows the complete set of parameters to be defined once for all pipetting tasks.

The liquid editor is used to display the parameters of the liquid classes and to create custom liquid
classes.

13.4.2  Editing Liquid Details

1. To start the Liquid Editor, select "ML STAR Series Liquid Editor" from the “Tools” Menu of
the Method Editor.

P

,,_J Hamilton Method Editor - [Method2 (Modified)]

| File Edit View Method Window Help

D H@ S| X G ! Labware Editor...
¥ fun.. s

Toolbox

=2 Custom Dialog Steps System Configuration Editor...

© Data Handling Steps Hamilton Support Software...

é) Microlab® STAR Smart Step:

j ML STAR 1 Micrelab® STAR Series Liquid Editor...
& 1000pl Channel Aspirate Analyze after each Modification

= | 1000ul Channel Dispense Analyze Quick

k| CO-RE 384 Head Aspirate

iy CO-RE 384 Head Dispense
Ml ISWAP Trancrnnrt

# Analyze
Delete Unused Vanables
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or

2. Double-click the program icon found on the desktop

Irferaailisie)
GOSHHITY
OO
or

3. Open a pipetting step and use the info sign to show the liquid details.

Pipetting cyde settings

Dispense mode: [Liquid:]
| Jet Empty Tip -| | -|
Liquid class:

4. From there, open the liquid editor:

Liquid Information @

Liquid dass description:

Liquid dass name: Standardvolume_Water_Dispenselet_Empty -
Version: 1.1

Liquid Devices: 1000ul Channels

Liquid name: Water

Tip type: 300ul Standard VYolume Tip

Dispense mode: Jet Empty Tip

Liquid Class: Qriginal liquid dass

Validation State: Valid

Motes:

Open Liquid Editor
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5. The liquid editor main window opens with a list

of liquid classes as presented below.

& HAMILTON CO-RE Liquid Editor - C:\Program Files\HAMILTON\Config\ML_STARLiguids.mdb == ()
File Liquid Class View Window Help
7 Liquid Classes o= =
Liquid Class Name & Version Liquid Tip Type Dispense Mode Origir *
1000ulMeedleCRWater_Dispenselet_Empty 1.0 Water 1000ul Meedle (13) Jet Empty Tip Prede =
1000ulMeedleCRWater_Dispenselet_Part 1.0 Water 1000ul MNeedle (13) Jet Part Volume Prede
1000ulMeedleCRWater_DispenseSurface_Empty 1.0 Water 1000ul Meedle (13) Surface Empty Tip Prede
1000ulMeedleCRWater_DispenseSurface_Part 1.0 Water 1000ul Needle (13) Surface Part Volume  Prede
1000ulMeedle Water_Dispenselet 1.0 Water 1000ul MNeedle (13) Jet Prede
1000ulMeedle_Water_DispenseSurface 1.0 Water 1000ul Meedle (13) Surface Prede
10ulNeedleCRWater_DispenseSurface_Empty 1.0 Water 10ul Needle (11) Surface Empty Tip Prede
10ulMeedleCRWater_DispenseSurface_Part 1.0 Water 10ul Meedle (11) Surface Part Volume Prede
300ulMeedleAcetonitril30Water20Dispenselet 1.0 Acetonitrile/Water 80:20 300ul Needle (12) Jet Prede
300ulMeedleCRWater_Dispenselet_Empty 1.0 Water 300ul Needle (12} Jet Empty Tip Prede
300ulNeedleCRWater_Dispenselet_Part 1.0 Water 300ul Meedle (12) Jet Part Volume Prede
300ulMeedleCRWater_DispenseSurface_Empty 1.0 Water 300ul Needle (12) Surface Empty Tip Prede
300ulNeedleCRWater_DispenseSurface Part 1.0 Water 300ul Needle (12) Surface Part Volume Prede
300ulMeedleDMSODispenselet 1.0 DMSO 300ul Needle (12) Jet Prede
300ulNeedleDMSODispenseSurface 1.0 DMSO 300ul Needle (12) Surface Prede
300ulMeedleEtOHDispenselet 1.0 Ethanol 300ul Meedle (12) Jet Prede
300ulMeedleEtOHDispenseSurface 1.0 Ethanol 300ul Needle (12) Surface Prede
300ulNeedleGlycerinB0DispenseSurface 1.0 Glycerin 80% 300ul Needle (12) Surface Prede
300ulMeedle_Serurn_Dispenselet 1.0 Serum 300ul Meedle (12) Jet Prede
300ulMeedle_Serum_Dispenseburface 1.0 Serum 300ul Meedle (12) Surface Prede
300ulMeedle_Water_Dispenselet 1.0 Water 300ul Meedle (12) Jet Prede
300ulNeedle_Water_DispenseSurface 1.0 Water 300ul Meedle (12) Surface Prede
300ul_RocketTip_384COREHead_96Washer_DispenseSurface 1.0 Water 300ul Rocket Tip (96) for 384 (28) Surface Empty Tip Prede
300ul_RocketTip_384COREHead _DMSO_Dispenselet Aliquot 1.0 DMsSO 300ul Rocket Tip (96) for 384 (28) Jet Part Volume Prede .
4 1 3
Ready MNUM

6. Double-click on a liquid class. This will activate

the “Edit Liquid Class” Dialog.

Liquid Details | Comection Curve I Liquid Notes

Edit Liquid Class - Tip_50ul_Core36Washer_DispenseSurface (V1.0)

-

el

Liquid Device: | 56 CO-RE head
Liquid: |Water
Tiptype: | 50ul Tip (22)

Dispense mode:

Liquid parameters

Pressure LLD sensitivity:

Surface Empty Tip

Aspirate Dispense
Fow rate: | 100 12 ufs S
Mix flow rate: |75 75 uis
Airtransport valume: | 0 ol
Blowout volume: |0 0 |
Swap speed: |2 2 mm./s
Settling time: 1 0 5
Over-aspirate volume: |2 |
Clot retract height: |0 mm
Stop flow rate: 1 /s
Stop back volume: 0 |

wash station

Mazx height difference [mm]:

Original Liquid Class

Cancel Help

J
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Liquid Details

The “Liquid Details” Tab has two sections. In the image on the previous page, the following
attributes of the liquid class are shown:

Liguid device
Liquid (name)
Tip (or needle) type

Dispense mode.

The image below shows the parameters of a liquid class:

Liquid parameters

Aspirate Dispense
Fowrate: 100 a0 irs T
Mo flowe rate: 100 i ulis
Airtransport volume: 0 1 ul
Blowout volume: 10 10 ul
Swap speed: 2 4 mm.s
Settling time: 1 0 g
Over-aspirate volume: 0 ul
Clot retract height: 0 mm
Stop flow rate: 200 uli
Stop back walume: 1 ul
Pressure LLD sensitivity: Mz height difference [mm]:
Low - 0

Liquid Parameters

The liquid parameters section shows the appropriate instrument parameters for aspirating and
dispensing.

Here is what the various parameters mean:

“Flow Rate” and “Mix Flow Rate” are volume flows of liquid in pl/s; they correspond to
plunger speeds for aspirating, dispensing and mixing.

“Air Transport Volume”: air for transport is aspirated at the end of the aspirate and/or
dispense step and automatically dispensed again as an extra volume in the first part of the
dispense step.

“Blowout Volume”: blow-out air is taken up first during aspiration. If dispensing will later be
done using the “Empty tip” Dispense Mode, the entire volume including blow-out air is
dispensed in the dispense step.

“Swap Speed” is the speed at which the dispensing head (single pipetting channel, CO-RE 96
Probe Head or CO-RE 384 Probe Head) is drawn up out of the liquid.

“Settling Time” is the time the dispensing head has to wait in the liquid after
aspiration/dispense until it begins to withdraw.

340

627044_00



13 Liquid Handling (Pipetting)

e “Over-Aspirate Volume” is a kind of pre-wetting volume: on aspirating e.g. 20ul of liquid, first
more than 20ul is aspirated (20pl + Over-asp. vol.), so as to pre-wet the tip. Then this volume is
dispensed again immediately (still in the aspirate step).

e “Clot Retract Height”: a parameter for recognizing clots which determines how high the
dispensing head is allowed to travel up out of the liquid if there is a residual cLLD signal after
aspiration. It is measured in mm from the height of the liquid surface upwards. If this distance is
exceeded, an error message is generated.

e “Stop Flow Rate”: dispensing speed of the plunger (expressed as a stream of liquid volume in
pl/s), at which the dispense step terminates abruptly. If the “Dispense flow rate” is equal to the
“Stop flow rate”, the dispense breaks off abruptly after dispensing the volume without slowing
down beforehand. If the “Stop flow rate” is set to its minimum permitted value, the plunger
movement becomes gradually slower during the dispense until it stops.

e “Stop Back Volume”: volume which is aspirated again immediately after dispensing “Jet Part
Volume” Mode. This volume is aspirated automatically as quickly as possible in order to have
a cut-off of the liquid flow.

e “Pressure LLD Sensitivity”: Default value for the pressure LLD sensitivity to be used in
aspiration steps. Determined by the liquid.

e “Max Height Difference”: Default tolerated maximum height difference in mm between
pressure and capacitive LLD if both are activated during aspiration.

Range Button

1. Click on the [Range] Button (see image on the previous page) to see the limitations of the
parameters depending on the pipetting tool.

2. Activate the "Correction Curve" Tab as shown below.

Edit Liquid Class - Tip_50ul_Core36Washer_DispenseSurface (V1.0) (m23a]

Liquid Details | Comection Curve | Liquid Mates

Liquid Device: |96 CO-RE head wash station

Liquid: [Water
Tip type: 500l Tip (22)
Dispense mode: |Surface Empty Tip

Comection curve

Target in [u] Comected in [] liF:.IECDmmencIecI maximum target volume: 50.0
_ Maximum comected volume: 65.0 4.
0.0 0.0
1.0 0.5
50 57
10.0 114
0.0 332
50.0 542

ok | Cancel |[ Hep |

3. A correction curve shows a target volume and a corrected volume.
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Target Volume

The “Target volume* is the volume to be dispensed (the one entered in the pipetting steps).

Corrected Volume

The “Corrected volume* is the volume that actually needs to be moved by the plunger for this
purpose. In aspiration or dispense steps, the “Target volume* which will actually be dispensed into
the vessel must be entered. Corrected volumes for a desired target volume are usually determined

gravimetrically.

Correspondingly, a corrected volume of 107.2ul for a target volume of 100ul does not mean that
107.2ul of liquid will be dispensed. When the tip is emptied, 100ul are dispensed. The correction is

mainly due to the properties of the air column above the liquid.

The high flexibility of the liquid classes allows pipetting any liquid with high accuracy. Custom liquid
classes are also available upon request from Hamilton’s Application Engineering Group for the

customer specified applications.

Liquid Notes

| Liquid Details | Comection Curve | Liquid Notes

Liquid Device:
Liquid:
Tip type:

Dispense mode:

1000ul Channels; Needle wash station third generation
Acetonitrile Water 20:20

300ul Needle (12)

Jet

- Valume 10 - 300ul
- submerge depth: Asp. 0.5mm

- dispense mode jet empty tip

Yolume Precision %
10 729
20 585
B0 257
100 1.04
300 063

Under this tab, information can be stored concerning the way the custom-made liquid class is
determined. Information about the accuracy reached with this liquid class can also be stored here.

NOTE

then edited.

- without pre<insing, in case of drops presinsing 1-3¢ with Aspiratevalume,
( =100ul perhaps less than 2x or set mix speed to 100ul/s)

Typical perfformance data under laboratony conditions:

Trueness i

0.79
{068
0.82
0.05
007

The predefined liquid classes that come along with the instrument cannot be
changed by the user but they can be copied, saved under a different name and
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13.4.3 Defining a Custom Liquid Class

To define a custom liquid class, for instance, for a new liquid:

1. Select a predefined liquid class in the liquid editor main window

StandardVolume_986COREHead_Water_DispenseSurface_Part

StandardVelume_Core96Washer_DispenseSurface

1.0 Water
11 ‘Water

StandardVolume_Water_Dispenselet_Empty

StandardVolume_Water_Dispenselet_Part
StandardVolume_Water_DispenseSurface_Empty
StandardVelume_Water_DispenseSurface_Part
300ul_RocketTip_384 COREHead_96Washer_DispenseSurfa
300ul_RocketTip_384COREHead_Water_Dispenselet_Aligu

Open.. I
Create...

Delete

Print...

300ul_RocketTip_384 COREHead_Water_Dispenselet_Empt

S LTI [ LT Parat T [T T ~ i~ v -

2. From the Liquid Class Menu, click “Create”.

Copy Liquid Class Mame

E AR

MHew liquid class name:

Copy Liquid - StandardVolume Water_Dispenselet_Empty (V1.1) ==

Standardvolume_wWater_Dizpenzelet_Empty_bodByl sed

O

][ Cancel ][ Help

Enter the name of the new custom liquid class and click [OK].

Back in the liquid editor main window, select the new liquid class and click [Openl].

Changes can be made, now that all the parameter input fields in the liquid details window are

already enabled.
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13.4.4 Importing and Exporting Liquid Classes

Liguid classes are stored in a database file. Opening the liquid editor loads liquids defined in the
standard liquid database file (...\Hamilton\Config\ML_STARLiquids.mdb). If other liquids are
needed from another liquid configuration file, they can be imported.

To Import a Liquid:

1. Click “File - Import Liquid Classes...” in the liquid editor start window:

" HAMILTOM CO-RE Liquid Editor - C\Program Files\HAMILTO

Liquid Class  View Window Help

Open...
Open System Liquid Classes

Import Liquid Classes... ce Part
Export Liquid Classes...

Print... Ctrl+P
Print Setup...

Exit

2. After doing so, the “Import Liquid(s)” Window will be prompted.

b o (=]
Import fram:
| Open file...
Awailable liquid classes: Selected liquid claszes:

[ Ok ” Cancel ”

Help

344 627044_00



13 Liquid Handling (Pipetting)

3. Click the [Open file...] Button to open the desired liquid database (in *.mdb format).

Import Liquid(s) (23w
Impaort from:
C:h ] zergbrainestDeszkiophLiquidClazz_ProjectFolder. mdb
Available liquid clazzes: Selected liquid clagzes:
1000ulMeedlieCR
T0ulM eedleCRW ater_Dizpense urface Part [V'I |
A00u_RocketTip_384COREHead_Water_Dizspenselet_£
3000l RocketTip_2324C0REHead 'water_DizpenseSurfa
Add all
i | 1 | 3
[ 0 ] [ Cancel ] [ Help
In the left window, all liquids of the database to be imported are listed.
Click on the list to select the required liquids.
Click on [>>] to select single liquid classes or use the [Add all] Button.
Import Liguid(s) ==
Import from:
C:hUsershtraineesDesktophLiquidClass_ProjectFolder. mdb

Available liquid clazzes

1000ulM eedleCRY ater_DispenzeSurface_Emphy ['V'1 0)
10ulM eedlieCRW ater_DizpenzeSuface F'art 1.0

300ul BocketTip COREHead ' elet 2
300ul_RocketTip_334COREHead_ Water DlspenseSurfa

1 | (1 | r

R

L

Selected liquid clazses:
200w BocketTip 384COREHea: It et

300ul_RocketTip_384COREHead Water DlspenseSurfa

[ kK ][ Cancel ][ Help

The selected liquid classes appear in the right window.

To import all the liquids selected in the right window, click [OK].

In addition, a similar dialog is available for exporting liquid classes to the configuration files.
This dialog is accessed by clicking on “File 2 Export Liquid Classes...”.

627044_00
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13.5

13.5.1 Smart Steps

Pipetting Steps

ML_STAR Smart Steps

Command

Icon

Action Performed

1000ul Channel Tip Pick up

H‘ﬁ.'

Pick up disposable tips from tip rack.

1000ul Channel Needle Pick up

Pick up needles from wash station (or racks).

1000ul Channel Pipette Simple
(1-1)

Simple pipetting for simple aspiration/dispense
cycle.

1000pI Channel Pipette Replica
(1-n)

Pipetting for cycles of aspirations/dispenses where
the liquid from one source is dispensed into
multiple target containers (no aliquoting).

1000yl Channel Pipette Pooling
(n-1)

Pipetting for cycles of multiple
aspirations/dispenses where liquid from multiple
source containers is dispensed into one target
container.

1000pI Channel Pipette Aliquot

= W

iy

Pipetting for cycles with one aspiration followed by
multiple dispenses.

1000ul Channel Tip Eject

N

Eject disposable tips into tip waste.

1000ul Channel Needle Eject

Release needles in racks or wash station (and
start wash).

13.5.2 Easy Steps

There are two Easy Steps for the pipetting channels, the CO-RE 96 Probe Head and the CO-RE

384 Probe Head:

e Aspirate (including the pickup of disposable tips/needles).

e Dispense (including the disposable tips/needles wash and eject).

The Easy Steps are installed by default. These commands can be found in the “ML_STAR”

Toolbox Group.

ML_STAR Easy Steps

Command

Icon

Action Performed

1000ul Channel Aspirate

o

1000

Aspirate liquid with the 1000pl-pipetting channels

5ml Channel Aspirate

Aspirate liquid with the 5ml-pipetting channels

CO-RE 96 Head Aspirate

Aspirate liquid with the CO-RE 96 Probe Head
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ML_STAR Easy Steps

Command Icon Action Performed
CO-RE 384 Head Aspirate | Aspirate liquid with the CO-RE 384 Probe Head
1000pI Channel Dispense L Dispense with the 1000pl-pipetting channels
5ml Channel Dispense - Dispense with the 5ml-pipetting channels
[
CO-RE 96 Head Dispense I - | Dispense liquid with the CO-RE 96 Probe Head

CO-RE 384 Head Dispense

&

Dispense liquid with the CO-RE 384 Probe Head

The default settings of the aspirate steps correspond to an ordinary aspiration “Simple Aspiration”
mode. If any other aspiration mode (Consecutive, All), mix step, LLD setting, etc. is required,
clicking the [Customize...] Button can modify the command.

[ Cuskomize. .. ] [Erru:ur settings...]

The [Error settings...] Dialog allows an error handling approach to be specified.

13.5.3 Single Steps

If highest flexibility of the system is required, use the Single Step commands. When using these
commands, even most complex liquid handlings can be programmed.

1000ul-Pipetting Channels

Command

Icon

Action Performed

1000u! Channel Tip Pick Up

il

1000

Picks up a CO-RE tip or needle

1000ul Channel Aspirate

Aspirate liquid from a container

1000ul Channel Dispense

Dispense liquid into a container

1000ul Channel Dispense on the
Fly

Pipettes liquid without stopping in x over a full
plate or sequence. Very fast for e.g. reagent
distribution

1000ul Channel Tip Eject

Discards the tip into the tip waste or the needle
into the wash station or rack

1000ul Channel Get Last Liquid
Level

Gets the z-position of the last Liquid Level
Detection

627044_00
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5ml Pipetting Channels

Command

Icon Action Performed

5ml Channel Tip Pick Up

”- . Picks up a CO-RE tip or needle
=

5ml Channel Aspirate

w Aspirates liquid from a container

5ml Channel Dispense

u Dispenses liquid into a container

5ml Channel Dispense on the Fly

T Pipettes liquid without stopping in x over a full

= plate or sequence. Very fast for e.g. reagent
distribution
5ml Channel Tip Eject 4 Discards the tip into the tip waste or the needle
! 5” into the wash station or rack

5ml Channel Get Last Liquid
Level

w Gets the z position of the last Liquid Level
=4l |Detection

CO-RE 96 Probe Head

Command

Icon Action Performed

CO-RE 96 Head Tip Pick Up

‘.:% Pick up CO-RE tips
(3] I;ﬂ

CO-RE 96 Head Aspirate

Aspirates liquid from a container

CO-RE 96 Head Dispense

& Dispenses liquid into a container

CO-RE 96 Head Tip Eject

'n'iJ Discards the tips
o

CO-RE 384 Probe Head

Command

Icon Action Performed

CO-RE 384 Head Tip Pick Up

% Pick up CO-RE tips.

CO-RE 384 Head Aspirate

Aspirates liquid from a container.

CO-RE 384 Head Dispense

Dispenses liquid into a container.

CO-RE 384 Head Tip Eject

Discards the tips.

=

il Sl
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13 Liquid Handling (Pipetting)

Nano Pipettor

Command Icon

Action Performed

Nano Pipettor Aspirate

Aspirates liquid from a container.

Nano Pipettor Dispense

Dispenses liquid into a container.

Nano Pipettor Dispense On The
Fly

HEE

Drops liquid into a sequence without reaspiration
and without stopping the movement in x direction.

Nano Pipettor Wash

Flush the ceramic tips and clean them in the
Ultrasonic bath.

Nano Pipettor Prepare

ol

Primes the liquid system and flushs the pipettor or
primes the pipettor only.

Nano Pipettor Move To Position

qle
[{/]

Moves the pipetting head to an absolute position,
or to one relative to the current position.

13.5.4 Process Control

For additional process control of the pipetting steps, the monitoring functions can be switched on
and off for a single pipetting step or for a specific part of the method. The commands for the
Monitored Air Displacement (MAD) and the Capacitive Clot Detection are functions of the library
“HSLML_STARLIib”. To make the commands available, link the library to the method. Add the
library to the method through the "Method -> Libraries..." Menu (refer to Section 11.12.10

ML STAR Library.

Process Control

Command

Action Performed

AntiDropletControl_1000ulChannel_On

z |Activates the Anti-Droplet Control
(ADC) on the 1000pl-pipetting
channels.

AntiDropletControl_1000ulChannel_Off

(ADC) on the 1000pl-pipetting
channels.

AntiDropletControl_5mIChannel_On

Activates the Anti-Droplet Control
(ADC) on the 5ml-pipetting channels.

AntiDropletControl_5mIChannel_Off

Deactivates the Anti-Droplet Control
(ADC) on the 5ml-pipetting channels.

Icon
E Deactivates the Anti-Droplet Control
La
k

AspirationMonitoring_1000ulChannel_Off

Disables the aspiration and clot
detection monitoring with the ‘pLLD’ on
the 1000ul-pipetting channels.

o1
BL’II.'II.'II-

AspirationMonitoring_1000ulChannel_On

Enables the aspiration and clot
detection monitoring with the ‘pLLD’ on
the 1000ul-pipetting channels.

oFFEY
El.'ll.'ll.'ll-
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Process Control

Command Icon Action Performed

AspirationMonitoring_5mIChannel_Off i- Enables the aspiration and clot
detection monitoring with the ‘pLLD’ on

the 5ml-pipetting channels.

o7

Disables the aspiration and clot
detection monitoring with the ‘pLLD’ on
the 5ml-pipetting channels.

AspirationMonitoring_5mIChannel_On

ClotDetectionMonitoring_1000ulChannel_Off Enables the clot detection monitoring
with the ‘cLLD’ on the 1000pl-pipetting

channels.

oook

oFEF

ClotDetectionMonitoring_1000ulChannel_On Disables the clot detection monitoring
with the ‘cLLD’ on the 1000pl-pipetting

channels.

ook

arca

Enables the clot detection monitoring
with the ‘cLLD’ on the 5ml-pipetting
channels.

ClotDetectionMonitoring_5mIChannel_Off

oFEFD
Elﬂ

Disables the clot detection monitoring
with the ‘cLLD’ on the 5ml-pipetting
channels.

ClotDetectionMonitoring_5mIChannel_On

|arrca
: n

-
-
=
=
=

SetPressureThreshold_1000ulChannel Sets the pressure threshold for the
aspiration and clot detection monitoring
with the ‘pLLD’ on the 1000ul-pipetting

channels.

[%

n

Sets the pressure threshold for the
aspiration and clot detection monitoring
with the ‘pLLD’ on the 5ml-pipetting
channels.

SetPressureThreshold_5mIChannel

B

13.5.5 Using Smart Steps

In this section, the general features of the "Pipette" Smart Step are explained by means of the
“Simple Pipetting” Smart Step (the other variants of the “Pipette” Command have similar wizards).
More examples can be found in Section 12 Demo Methods for the ML STAR.

1. Drag one of the "Pipette" Smart Steps into the method window. The corresponding step of the
"Pipette" Smart Step Wizard opens:
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13 Liquid Handling (Pipetting)

{7 10001 Channel Pipette - Simple (1-1) : Step 1 of 5 (Sequences) [

Simple (1-1) pipette:
A simple pipette is used to copy all elements of the aspirate

> VV
‘IJ‘[[ ‘J*IJ sequence to the dispense sequence exactly once.

On what instrument shall the pipette be executed?
|ML_STAR -

Aspirate / Dispense sequence

From which sequence(s) the pipette has to aspirate?
Use Ctd + left mouse to drag & drop a sequence from system deck

1 | ML_STAR SourceSamples =] ~ Add ]

Bind Merged Sequence

To which sequence the pipette has to dispense?
Use Ctr + left mouse to drag & drop a sequence from system deck

|1 | ML_STAR. TargetPlate ﬂ|:[ Add ]

Bemove

m

1

2. Use the drop down list to identify the instrument on which pipetting must be performed, as well
as the aspirate and dispense sequences.

3. Note that the sequences can also be indicated using arrays:

Aspirate / Dispense sequence

From which sequence(s) the pipette has to aspirate ?
Use Ctd + left mouse to drag & drop a sequence from system deck

|1_| arr_AspirateSequencel®] j| - Add

Bind Merged Sequence

To which sequence the pipette has to dispense?
Use Ctr + left mouse to drag & drop a sequence from system deck

|1_| arr_DispenseSequence[’] @]ﬂ| - Add
|

m

-
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4. Click the [Next >] Button. The next page of the pipetting wizard will be activated.

1 771000u1 Channel Pipette - Simple (1-1) : Step 2 of 5 (Volumes) (=]

Volumes
What volume [u] would you like to move from the aspirate to the dispense sequence (A)?

50 -
vy
Would you like to aspirate an additional rest volume? ‘-——_1_\)
) Yes @ No
Dispense

(@) Dispense to waste
Dizpenze to aspirate sequence
@ Jet Surface

=

If the volume which has to be pipetted exceeds the capacity {volume) of the used tip, the
pipette cycle for one element is repeated urtil the whole volume is moved propery. That means
that the requested volume is not limited by the tip size.

The rest volume is aspirated additionally by each cycle.

The rest volume must be less than the capacity (volume) of the used tip.

cBack || MNed> | [ Fnsh | [ Cancel | [ Hebp

5. Note that in this dialog the volume can also be specified using an array as shown below.

i 1000yl Channel Pipette - Simple (1-1) : Step 2 of 5 (Volumes) [e27]
Volumes
What volume [W] would you like to move from the aspirate to the dispense sequence (A4)7
Volume Aray|] -
vy
Would you like to aspirate an addtional rest volume? 4-——3_\)
1 Yes @ Mo
:') Array Index - Velumedrray[] @I
= @) Use single array value
Tersee Array index:
2 -
(@ Di
Di§ ) Use multiple array values
MOTE: -
Be sure that the array contains the required number
of values from the selected start index on. -
- Automatic array index selection
Start at array index:
I the walum b L the
pipette cycl I'hat means
that the req
The rest vol
Therest o OK ] [ Cancel ] [ Help

<Back || Ned> | [ Fnsh | [ Cancel | [ Heb
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13 Liquid Handling (Pipetting)

6. Define: the volume(s) for the pipetting process, a possible rest volume and its re-dispense
target.

7. If a volume for “Simple®, “Replica” or “Pooling” is specified and exceeds the volume of the tip,
multiple transfers with equally divided volumes will be performed automatically.

Rest Volume

A residual volume “Rest volume” in the dialogs may be used for all pipetting modes too. This is
handled at the end of a pipetting step after the (last) dispensing step. In the aliquot mode the
additional handled residual volume is called “Post-aliquot” in contrast to the “Pre-aliquot”, which
is handled before the aspirating step. The pre-aliquot is dispensed back into the aspiration
sequence.

With the “Rest volume”, the choice is to discard it back into the aspiration sequence, or to
dispense it into the waste container. In the previous example, a re-dispense height counted from
the bottom of the container has to be given.

1. Click the [Next >] Button. The following pipetting wizard dialog will be displayed.

{17/1000pl Channel Pipette - Simple (1-1) : Step 3 of 5 (Tip/Meedle Handling) (=

Which tip/needle type shall be used?

- Show available - - |

From which sequence shall the tips be picked up?
ML_STAR. MIStar300ul StandardVolume Tip -

Use Cidl + left mouse to drag & drop a sequence from system deck

When shall the tips be replaced?
@) After each dispense
After the volume is transfermed
After each sample is proceeded
Use one set for the full pipette J
Mever, use tips picked up befare this pipette

b
<

—

What additional features would you like to use?
| Operator may reduce the sequence by a reload

Would you like to write the tip counter?
Yes @ No

300ul StandardVolume Tip

< Back ” MNext | | Finish | | Cancel | [ Help

2. Select the appropriate tip/needle handling which is the same for all dispense modes:

3. First, select the tip sequence - where the tips are to be picked up from (here, an array can also
be selected). The tip type is automatically retrieved from the sequence. If the tip sequence is
used up, it will be automatically reloaded. As an additional feature, the tip sequence can be
reduced during a reload.
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4. Tip/needle handling can be specified, too (some items may not be selected, depending on the
pipetting mode):

e Replace tips “After each dispense” (if multiple dispenses are needed to transfer e.g. 900
ul with a standard tip of 300 pl),

e Only for replicas (and pooling) the option “After transferred volume* becomes active. This
allows the use of fresh tips even for multiple aspirations and multiple dispense cycles being
performed with the same sample.

e ‘“After each sample” (multiple dispenses of the same sample are done with the same tip),

e With “One tip set, or

e Without tip handling, “Never*. In this case, ML STAR will have to pick up tips prior to the
pipette step and eject them after pipetting, using single steps.

5. A'tip counter can be specified, which enables the user to start with a set of tips, partly used in
previous runs at the correct position. To read a tip counter, it can be specified within the Smart
Step “Load” (see corresponding section). A tip counter is specified by a name (e.g., “cntTips").
Be reminded to enclose the name in quotation marks.

6. Within the “Pipette” Smart Step, the current position of the tip sequence will continuously be
stored under the name of the tip counter. Note that a tip counter has to be initialized if it is to be
read by the “Load” Smart Step within the next run.

7. Click the [Next >] Button. The next page of the pipetting wizard will be displayed.

i1/ 1000pl Channel Pipette - Simple (1-1) : Step 4 of 5 (Liquid Handling) @
Which dispense mode would you like to use?
Jet @ Suface ]
[
What liguid {iquid class) would you like to use?
"Water" (StandardVolume_Water_DispenseSuface_Empty) - El
Aspirate parameters
LLD... | | Advanced...
What additional features would you like to use?
Aspirate the complete requested volume without an emor
Dispense parameters
LLD... | | Advanced...
< Back ” Mead = | | Finish | | Cancel | [ Help
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13 Liquid Handling (Pipetting)

8. Define the dispense mode and the liquid class.
9. Define the aspiration and dispense (liquid handling) parameters used in the step.

10. The “Aspirate the complete requested volume without an error® Checkbox enables
aspiration of the residual liquid from a container (specify a volume larger than the expected
residual volume within the container) without an error, even if there is not enough liquid
available.

e For dispense, select the “Surface” or “Jet“Dispense Mode.

e For aspiration and dispense, specify the LLD (Liquid Level Detection) settings by clicking
the [LLD] Button. Below is how the “Aspirate LLD” Screen should look like.

Aspirate: Liquid Level Detection (LLD) |

Capacitive LLD Preszure LLD
/| Enable capacitive LLD Enable pressure LLD

Senzitivity Senzitivity

| e cLLD sengitivity fram labware dze pLLD genzitivity and dual LLD walue az

definition defined in liquid clazs
Detail zettings
Submerge depth [mrm]: 2
0
(] ] | Cancel | | Help

11. Within the LLD dialog, capacitance, pressure, both LLD types or none may be selected.

e A sensitivity setting is necessary. Either use the predefined settings from the Labware or
override these settings with Very high / High / Medium or Low.

e If no LLD is used in aspiration and jet dispensing cannot work with LLD, the height from the
bottom has to be defined.

e If any LLD is used either for aspiration or dispense, a submerge depth has to be specified.
For the parallel use of both LLD types, only selectable for aspiration, a maximum height
difference has to be given within which both LLDs have to respond.

12. Click [OK], to close the “Aspirate LLD” Screen.
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13. In the “Pipetting Wizard” Screen, click the [Advanced...] Button, to specify the options “Pre-
rinsing” and “Liquid following”. Below is how the “Dispense” Screen looks like. Click [OK], to
close the “Dispense” Screen.

-

Dispense: Advanced Liquid Settings @

Premninzing/Mix settings
| Enable prennzing /& mis

Cycles: tim position [mm];
2 3
alume [pl):
100 -

| Enable liquid following

k. || Cancel |[ Help

14. Here in the “Channel Settings” Dialog, the user is allowed to specify a channel pattern
manually, as well as the number of the channels which will be used to calibrate (1536-well)
carriers.

¥ =

Channel Settings @

Channel zelechon:

| Channel 1
Channel 2
Channel 3
Channel 4
Channel &
Channel &
Channel 7
Channel 8

2 S 1S 1] 1S 1] =

Channel for camier calibration:
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13 Liquid Handling (Pipetting)

15. Click the [Next >] Button. The last page of the pipetting wizard will be displayed.

/i 10001 Channel Pipette - Simple (1-1): Step 5 of 5 (Sequence Handling) =

Cortrolling sequence

Which sequence determines the total number of pipetted elements (controlling sequence)?

@) Aspirate sequence Dispense sequence

Scenario: Scenario:

Aspirate Sequence < Dispense Sequence Aspirate Sequence > Dispense Sequence
L [ N o @ &
L @@ 0 o @ n 4
L @ @ 0 o @ &

L @ @ o @ F)

Aspirate details

Shall the aspirate sequence be reloaded f all elements are processed?

Yes @ Mo

Operator may reduce the sequence by a reload Advanced...

Dispense details
Shall the dispense sequence be reloaded if all elements are processed?
@ Yes Mo, reuse the sequence from the beginning f necessary

What additional features would you like to use?

| Operator may reduce the sequence by a reload Advanced...
Emor settings...

< Back Mead = Finish | | Cancel | [ Help l

16. Select the appropriate controlling sequence by activating the radio button. As long as both
sequences are of the same length, this selection does not influence the pipetting (if no pipetting
error occurs).

Sequence handling for Aliquot procedure

In the case of aliquoting, the dispense sequence is always the controlling sequence.

Sequence Handling in Pipetting Mode “Simple”

Consider a situation where the aspiration sequence comprises 8 tubes, and the dispense
sequence is a 96-well plate. What should be done now with the 88 remaining positions within the
plate? If the aspiration sequence is controlling, the dispense sequence is reduced to the length of
the aspiration sequence and the pipetting stops after dispensing into the first 8 positions of the
plate sequence. If the dispense sequence is controlling, the aspiration sequence will be repeated
until it reaches the length of the dispense sequence. This results in multiple transfers (12 for an 8-
channel instrument) from the same 8 tubes to fill the complete plate. Then the (controlling)
dispense sequence is finished and pipetting stops.
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=

NOTE

The “Pipette” Smart Step always equalizes the length of aspiration and

(¥,

dispense sequences.

The following table gives an overview of the different situations and examples.

Aspiration sequence is
GREATER THAN
dispense sequence

Aspiration sequence is
SMALLER THAN
dispense sequence

Aspiration
Controls

The dispense sequence is
REPEATED to the length of
aspiration sequence (see Case 1)

Examples for use:

- Copy 2 plates into 1 (after another)

- With reloading of the dispense
sequence: Transfer available tubes to
as many plates as needed.

The dispense sequence is
REDUCED to the length of the
aspiration sequence (see Case 3)

Example for use:

- Transfer a variable number (<96) of
tubes into a 96-well plate (left partly
filled).

Dispensation
Controls

The aspiration sequence is
REDUCED to the length of the
dispense sequence (see Case 2)

Examples for use:

- Transfers from many tubes to a
plate and stops when plate is filled.

- With reloading of plate sequences:
Automatically fill as many plates as
needed with liquid from tubes.

The aspiration sequence is
REPEATED to the length of dispense
sequence (see Case 4)

Examples for use:

- Transfer reagent from a container
(or, e.g., 8 tubes) to a complete plate.

- Copy tubes repeatedly into plate.

- With reload of aspiration sequence:
Automatically reload tubes until plate
is filled.
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Case 1. Aspiration sequence > dispense sequence, controlled by the aspiration sequence.

E Qs om0 N m m
00000000-
00000000~
00000000~
00000000-
00000000~

00000000-
00000000-
00000000-

«000000000000
000000000000
000000000000
000000000000
000000000000
‘200000000000
000000000000
000000000000
Target 1

The target sequence is repeated to match the length of the source sequence.

Another example for this case: All Tubes to Plate(s). This is a reloadable plate sequence used to

load all tubes to as many plates as needed.

Case 2: Aspiration sequence > dispense sequence. This case is controlled by the dispense

sequence.

000000000000000000000000

0000000000000 DDDDNODODO

000000000000000000000000.

000000000000000000000000.

(oJelelelolelelelolololo e oo ]odolo e e o o o 1o}

00000000000 00OODOOOOOON0.

C
C
C
C
(@
c
(@
C
(@
c
C
c
c
C
C
C
C
C
C
C
C
C
C:
C

000000000000 0000000DD000

Source

The source sequence is cut to match the length of the target sequence, and stops when the plate
is full (prepare plate for assay).
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Case 3: Dispense sequence > aspiration sequence this case is controlled by the aspiration
sequence

00000000
00000000~
00000000~
00000000
00000000

e

elelelalslelelelalalelslelelalelolalelalalelale)

C
C
C
L @]
C
C
C
L&
C
C
C
C
C
C
C.
C
C
C
C
C
C
C'
C
C

Source

The target sequence is cut to match the length of the source sequence and stops when the tubes
are processed (how many samples today?). If L(Sasp)>96, plate is filled again.

Case 4: Dispense sequence > aspiration sequence. This case is controlled by the dispense
sequence.

000~
000~
000~
000~
000
000
000

Target

. 000000 C0O0 l 0000000 .
SRR
00000000
00000000

Source (n)

The source sequence is repeated n-times to match the length of the target sequence and stops
when the plate is full (distribute buffer, reagents...). Also used for aliquoting.
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13.6 Sequence Handling in Pipetting Mode Pooling and Replica

In these two cases, the aspiration sequence should be selected as controlling.

It is possible to choose how to reload a sequence:

e If during pipetting a sequence is used up (no more tubes are left to aspirate from), the system
asks for a new carrier of tubes to be loaded.

e If the “Operator may reduce the sequence by a reload“ Checkbox is ticked, the user has the
option of reducing the newly loaded sequence at run time. This is especially helpful if the exact
amount of sample tubes varies from run to run (or from tube carrier to tube carrier).

Advanced Buttons

Sequence manipulations can be made (separately for aspiration and dispense sequences) by
means of the dialogs invoked by the [Advanced...] Buttons.

e If the Smart Step is going to work with sequences that have been used within this method from
the preceding steps, the sequence counters can be reset. This is done by using the two
checkboxes for initial sequence manipulation.

o If other steps are following this Smart Step, the status of the sequence which is passed back
can be defined by the [Final sequence manipulation] Radio Button. Below is an example of
the advanced dialog for “Aspirate” Sequence settings.

Aspirate: Advanced Sequence Settings

Initial sequence manipulation

Set current pozition to first sequence position
Set end position to lazt sequence position

Final sequence manipulation
Sequence coresponds to range

@) remaining after this step
uzed within this step

Calibrate carrier if supported

=

0K ]| Cancel | | Help

The “Error Settings” Dialog allows specifying an error handling approach. The choices are listed

on the next page.

Error Settings

Errar handling
Abort method
Abart methad / Cancel step [default]
@ Default erar recovery
Copy pattern Exclude eror positions
Walk away mode

Enable

EXS

Ok ]l Cancel ||

Help

627044_00
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In case of an error, the following choices are:

Abort the method (only abort button on run time error dialog)

Offer choices (in run time) whether to abort or cancel (continue with user-defined error
handling if programmed, otherwise abort)

Use the fixed default error recovery (recommended) pre-programmed for the Smart Step. In
this case two choices can be made

“Copy pattern”, means that in case of an error on aspiration, the corresponding well of the
dispense sequence will be left out (the pattern is kept). If “Copy pattern“ is not checked, the
dispense sequence positions will all be pipetted, leaving a well not pipetted at the end of the

sequence.

656655655688 680600060688
'gggggggggggg 900000000000

b Q00000000000

Copy pattern -000000000000 :000000000000
checked ‘000000000000 ‘000000000000
R ‘000000000000 000000000000
900 000000000 Q0 Q000000000
000000000000 000000000000
655656668688 680600600608
HHHHEE e esssssssets

W 000000000000

NOTchecked (933885388888 T
. ‘000000000000

VQ\‘JVI\:&V\EW\QW ‘000000000000 ‘000000000000
00 000000000 000000000000
000000000000 00000000000

“Exclude error positions”, means exclude the erroneous positions from aspiration and
dispensation sequences. If this option is enabled and an error occurs during an aspirate or
dispense step, the erroneous position will be excluded from the sequence by removing the
corresponding element from the aspirate or dispense sequence. The next time these
sequences are used, the erroneous well will not be pipetted.

In addition, Walk-away mode can be enabled. If this checkbox is ticked, a timeout has to be
specified after which the error dialog on run time will automatically close down and continue
with the selected error handling: abort, cancel, or default error recovery.

NOTE

Exception: If the option “Default error recovery” is chosen and an error occurs
for which the default is set to abort (e.g. a hardware error), the walk-away mode
is left on and the dialog waits for user interaction.
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13.6.1  Tip Pick Up and Tip Eject Smart Steps

These two Smart Steps allow picking up tips from a rack and then disposing them in the tip waste
after use.

Below is the dialog for the “Tip Pick Up” Step.

.}, 1000u1 Channel Tip Pick Up - New [

[nstrument short name:;

| ML_STAR -

Tip sequence:
kL_STAR.kIStar300ulStandardyolumeTip -

Jze Chrl + left mouse to drag & drop a sequence from system deck

Reducible by uzer
Tip counter;
[T Wwrite tip counter "300ulStandardy olumeTip"
lEhanneI settings...] I Error zettings. .. I
I ] I I Cancel I [ Help ]

The dialog is to specify a tip sequence. It is also possible to specify the tip counter. Below is the
dialog for the “Tip Eject” Step.

-

[ 10001 Channel Tip Eject - New ==
Instrument ghort name:
|ML_STAR -
I Channel settings... I I Error settings... I
[ (] ] I Cancel I I Help I

For “Channel Settings” and “Error Settings”, see the description of the previous Smart Steps
found in Section 3.4.2 ML STAR Smart Steps Settings.
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14 Loading Labware

14 Loading Labware

There are two options to load labware on the deck: Autoload and manual load. In both cases,

always have the needed carriers ready. The following table shows the possible course of action:

—

s 41

If no “Load carrier” Commands are specified in
carrier presence is possible.

Method contains
“Load Carrier” Autoload Instrument Manual Load Instrument
Commands

Yes Run the method. Run the method.

Insert carriers in the tracks of | The instrument will prompt a
the Autoload tray where message to load the carriers
indicated by LEDs. manually onto the deck.
Click “Load” in the dialog.

Possibility to manipulate

sequences.

Carriers are loaded

automatically.

No Load the carriers manually Load the carriers manually
into their positions on the into their positions on the
deck. deck.

Run the method. Run the method.
NOTE

the method, no checking of

627044_00
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14.1 Autoload

When using the Autoload option, make sure to load the carriers with the appropriate labware first.

With “Load Carrier” Commands in the method

1. If the “Load Carrier” Commands have been incorporated into the method: start the “Run
Screen” as described in the following sections, and run the method.

The correct positions for the insertion of carriers will be highlighted by the green LEDs.

2. Insert the carriers into the tracks of the Autoload tray until they touch the stop hooks on the far
side of the tray.

Autoload
Tray

Stop
Hooks

A&
aiis

,:
i

These pictures are made from the rear of the instrument.
3. Click [Load] in the dialog.

The carriers are loaded onto the deck automatically by the “Load Carrier” Command in the
method. At the same time, the barcodes of carriers and labware are read and stored in a file.

NOTE

If “Sample Tracking” is enabled (in the system configuration editor), the
barcodes will be written to the Database.

Another way for loading is to place the carriers onto the defined positions of the Autoload tray
before starting the method. Loading and barcode reading will then be performed without user input.

Without “Load Carrier” Commands in the method

1. If there have been no “Load Carrier” Commands incorporated into the method, the carriers
must be loaded manually into the positions on the deck defined in the Deck Layout before the
run is started.

2. Make sure that the carriers are inserted completely, until they touch the rear connectors.
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14.2 Manual Load

In order to load the ML STAR, fill the carriers with the appropriate labware first.

With “Load Carrier” Commands in the Method
1. Ifthe “Load Carrier” Commands have been incorporated into the method, start the run.
The instrument will prompt a message to load the carriers manually onto the deck.

2. Make sure the carriers are inserted completely, until they lock in the rear snaps. A magnetic
sensor checks whether the carriers have been loaded correctly.

Magnetic pill at the carrier triggers
the hall sensor of the carrier
presence sensor board

Without “Load Carrier” Commands in the Method

1. If there have been no “Load Carrier” Commands incorporated into the method, load the
carriers manually into the positions on the deck defined in the Deck Layout before the run is
started.

2. Make sure that the carriers are inserted completely, until they touch the rear snaps.

14.3 Command Description

The following tables give a brief overview of the available ML STAR-specific loading commands.
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14.3.1  Single Steps

Preparation

Command Icon Action Performed

Load Carrier Load a carrier on the deck.

Unload Carrier Unload a carrier from the deck.

Lock/Unlock Front Cover Locks/unlocks the front cover.

Initialize Initialize the instrument.

Move Auto Load Moves the autoload to a selected track number.

Reload carrier O Used to load, unload or reload a carrier.
v
Ny
e

Calibrate Carrier . Calibrate precise position of a high-density
= Microplate (1536 wells) before asp/disp.

14.3.2 Smart Steps

ML_STAR Smart Steps

Command Icon Action performed

Advanced Load setting i ' | Define other settings than the default of the load
%i steps.

Load )‘Hm] Load carrier on deck.

Unload - Remove carrier from deck.

Load and match Load samples and match loading information with
worklist information, to generate data for use in the
following process steps. An “Import Worklist”

must be performed prior to this command.

14.4 Barcode Reading / Identification

Carriers, containers, racks and tip racks can be identified by a barcode. The reader device
scanning the barcodes is mounted on the Autoload slide. The system must allow specification of
ranges (barcode mask) for plausibility checking of barcode information.
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14.4.1 Supported Barcode Types

The following bar code abbreviations can be read by the Autoload Option:

ISBT standard

Code 128 (subset B and C)
Code 39

Codabar

Code 2 of 5 Interleaved
UPC AJE

JAN/EANS

The barcodes to be read can be enabled through the “Tools = System Configuration Editor -
ML STAR” Menu section.

-] HAMILTON System Configuration Editor = R
File Help
| o | O
) E Barcode setlings -
J_.E System Settings Ask for labware dizlog On
Barcode trace Enabled
6 Ermor Settings S| Used barcode types
Codabar Enabled
. . ) Code 128 (Subset B and C) Enabled
"1 Securty Seftings Code 2 of 5 Interleaved Enabled L
Code 39 Enabled 1
% Step Selection ISET Standard Enabled
JAM/EAN & Enabled
UPC &WE Enabled
B4 Microlab® STARIet (ML_STAR) B Communication seffings

NOTE

Enable only barcode types which will be used on the system. Disabling the
unused barcode types will improve the reliability of the readings.

14.4.2 Unique Barcodes

The unique barcode check controls if a barcode has already been used on the system.

To use this function, four settings must be made:

1.
2.
3.
4.

Activate sample tracking.

Specify the unique barcode check mode.

Specify the duration of the check period.

Set the unique barcode flag on the desired labware positions.

As soon as the unique barcode checking is set to “Track only” or “Check and Track”, all read
barcodes will be written to the data base with a timestamp (when it was loaded).
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Every load step will now refer to this database and check if the barcode has been loaded during
the specified check duration.

Activate Sample Tracking

To use the Unigue barcode check, Sample Tracking must be set to “ON” in the “System
Configuration Editor - System Settings™:

] HAMILTON System Cenfiguration Editor =n =R
File Help
Hz2|»|@
= i El E-Mail seitings -
:})'g System Settin Sender address system@hamitton.ch
SMTP server e-mail hamitton.ch
6 Eror Settings SMTP server authentification Inactive
E Miscellaneous
; ] ) Access Engine Type Microsoft Jet 4x
I Security Settings Ask for sequence names after drop Mo
Check barcodes always Enabled L
%  Step Selection View mode 3D i
E Sample tracking setfings
Flag secondary Vessels Disabled
Bl Vicrolab® STARlet (ML_STAR) On [~]
Unigue Barcode check Off
Unigue Barcode duration 24 hours
Vector Database On

Specify the “Unique Barcode check” Mode:

“OFF” Mode

Unique barcode management is switched off. Meaning, no check for unique barcodes, no writing
to the database will be done.

“Track only” Mode

Unique barcode check will be turned on partially. Barcodes and timestamp are added to the
database to be checked in the future, but no checks are performed. If the barcode has been loaded
previously, the timestamp will be updated. Meaning there will be writing but not checking of
barcodes.

“Check and Track” Mode

Unique barcode check operation is fully turned on. If a barcode is presented a second time within
the specified unique barcode duration, a warning is invoked that this barcode has been loaded
previously. Meaning it will write at the same time check barcodes.

Specify the Unique Barcode Duration

Click the ['..."] Button if unique barcode duration is selected, to open a wizard which allows
specification of the duration parameter.

e Current run: Barcodes must be unique within the current run.

E Sample racking setigs

Flag zecondary Yeszels Dizabled
Sample Tracking On
Urigue Barcode check, Track only

Unique B arcode duration 24 hours
Yector Database
Wector Database connection
E Simulation settmgs
Simulation
E Sound settinas

Duration [k]:
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¢ Time in hours: Duration in hours within a barcode must be unique.

El Sample tracking settngs

Flag zecondary Yeszels Dizabled

Sample Tracking On

Unique Earcode check. Track anly

Unique Barcode duration 24 hours

Wector Database

Yector Database connection [ Current un
El Simulation zetts

Simulation — Diwration [h]: 36 £
E S5ound zettinas

Set the Unique Barcode Check Flag on the Labware:
1. Open the Context Menu of the specified labware in the Deck Layout (right mouse-click).

[ SMP_CAR_24 15:85_A00_0001 ]

Properties...
Adjust Location...

Copy
Delete

Add default Sequence

List Sequences
Add to Stack ]
Layer Linking »

Add Deck Position...

To make the sample carrier barcode itself unique, tick the “Barcode must be unique”
Checkbox underneath the barcode mask. Now, the carrier barcode will be controlled at every
load step.

Labware Properties
File name: C:\Program Files\HAMILTOM\Labware\ML_STAR\SMP_CAR_24 1t

Labware ID: SMP_CAR_24 15x85_A00_0001

Barcode mask:  S0155FF By Position...

[ Barcode must be unigue

Edit Properties. ..
Visible by default View Definition
) Yes @) No
o) (omm )
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2. To set barcodes on the tubes as unique, select the [By Position...] Tab.

In the example shown below, there are two barcodes that should not be checked for distinction.
Every barcode in position 1 and 2 is allowed to appear multiple times, but the barcode mask for
these barcodes must be correct.

Barcode Mask Data

Position ID Barcode Mask Unig =
1 1 "PositiveControl ]
2 2 "NegativeControl &l
3 3
4 4 =
5 5
3 &
7 7
B 8
) 3
10 10
11 11
12 12
13 13
14 14 Il
1E 1E &1
1 1 F

Apply to selected positions ]

[ Barcode must be unique

Cahcel

3. All other positions are marked as “Unique” in the right most column. This will enable the
checking for unique barcodes (as long as all other settings are appropriate).

4. To mark all barcodes for checking, check the “Barcode must be unique” Checkbox. Select all
positions and click the [Apply to selected positions] Tab.

Behavior at Runtime

During runtime, two errors can be raised:

First load

Second Load

Error

Unique flag on Labware not
set

Unique flag on Labware not
set

No error

Unique flag on Labware not
set

Unique flag on Labware set

Barcode Not Unique Error

Unique flag on Labware set

Unique flag on Labware set

Barcode Not Unique Error

Unique flag on Labware set

Unique flag on Labware not
set

Barcode Already Used Error

This table is true for “Check and Track” when activated within same run or within specified check

unique barcode period or when presenting a barcode multiple times.

372
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Barcode Not Unique Error

Error
Description:

Load Carrier - Error

Barcode error.

Position

ue Erro

ia e Not Un

Barcode Mot Unigue Error

Assigned recovery -

Barcode Mot Unigue Error

m

Barcode Mot Unigue Error

Barcode Not Unigue Error

Barcode Not Unigue Error

Barcode Not Unigue Error

[N T RN SRR K

Barcode Not Unigue Error

Recovery

Position description:

Read barcode ‘Barcode0 1 is set as unigue barcode and cannot be loaded again until the unique period -
has expired.

Barcode Already Used Error

Error
Description:

Load Carrier - Error

Barcode error,

Position

Barcode Already Used Error

Assigned recovery -

m

Barcode Already Used Error

Barcode Already Used Error

Barcode Already Used Error

Barcode Already Used Error

EHETEUEE NS Y

Recovery

Barcode Already Used Error AN
F 1 3
Position description:
Read barcode 'Barcode0 1 is already loaded as unigue barcode, this barcode cannot be loaded again »

until the unique period has expired.

Unload carrier

Execute [ Abort ] ’ Cancel ] ’ Help
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15 iISWAP

15

15.1

ISWAP

Plate Handling with iSWAP

iISWAP (internal Swivel Arm Plate Handler) is a robotic arm that transports microplates, covers of
microplates, archive plates or filter plates used for the vacuum box to and from positions on the
deck of ML STAR.

Like the ML STAR pipetting channels, the iISWAP has a “Traverse height” of 145 mm above the
deck (245 mm above the origin).

1511

ISWAP Geometry

Reference point for x- and y-movement of iISWAP

iISWAP arm (swivel-mounted by + 90°)

A
' iISWAP hand (field of traverse - 90° /+180, relative to the arm)
138 mm i - ) )
i iISWAP gripper with clamps
| j # !
|
i i )
: [
|
i i
| i
Y __Ja oo 72206 mm | _____Rectangular rack __ _ |
\; (i.e. MTP)
i
+180° , :
! i
| |
i i J
;Y : | 8 mm |
‘ ) ! v T Reference point
+X I: 138 mm for ISWAP
i
—» | [«—305mm
i
T A «— 89 MM — [y —— Amm e
| \ .
= 35 mm \ :
! . '
! J 13 mm " ¢ -4 maximum 1mm
+Z | JENR QU . - - —_ ) S, P :_ vertical range =i
i i<_ 24 ;mm i i T ' for gripped rack :T
- ol i1 <35 mm (horizontal) barcode
- 153 mm v ' reading range
+X :__l_____________________________'*

Geometrical definitions of ISWAP

627044_00

375



VENUS Software Programmer’s Manual

NOTE
Height for gripping is calculated from the upper rim of the plate.

Recommended gripping height for MTP: 3 mm
Recommended gripping height for DWP: 13 mm

(an error will appear if there is an attempt to grip a Deep Well Plate with a grip
height < 10mm traverse height).

15.1.2 Special iISWAP Features

Among the special features of iISWAP are:
e A torque sensor which signals to the robot how tightly it is gripping a labware object.
e The plates can be placed in landscape or portrait orientation.

e Load and unload plates to and from a plate stacker on the left side of the instrument outside
the working area (with some restrictions, this can also be done on the right side).

e Handling plates 100mm below the deck (if iSWAP Rev. > 03. E.g. possible on the
ML STARplus without deck extension).

Not all features are available on the old iSwap Type.

NOTE

Gripping of microplates in landscape orientation is only possible with the
Landscape iISWAP P/N 190220.

Use the “Hamilton System Configuration Editor” to enable the functions of
the “Landscape” iISWAP: ML STAR / Simulator configuration / iSWAP / “Large
Gripper”.

15.1.3 iISWAP Positions

The iISWAP is mounted on the pipetting arm of the ML STAR.

During pipetting, the iISWAP is in park position and does not affect the movement of the pipetting
channels.

For plate transport steps, the pipetting tools will be moved away so that the greatest possible
transport area will be available to the iISWAP. The orientation of the arm and gripper will be
automatically calculated by the software according to the Deck Layout and programmed grip
direction.

Using multi-arm systems can affect the movement range.

15.1.4 Grip and Opening Widths

“Grip width” and “opening width before access” can vary between 72 and 108 (132) mm.

Archive and filter plates in particular have to be gripped no more than 28 mm below the upper rim.
The lower rim of the plate should be no more than 35 mm below the gripping position, to prevent
collision with other labware placed on the deck.
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15.1.5 Grip Force

The default grip force is appropriate for common MTPs. It should be set higher for archive plates,
and lower for soft plates.

ATTENTION

In order to prevent spillage during transport with iISWAP, it is recommended
not to overfill the wells (e.qg. fill maximum 80 % of nominal well volume).

The maximum weight to be transported is 300 g. This should not be exceeded.

The rectangular racks should only be lifted from or placed onto carriers with
slide guides (see the ML STAR Line Operator’'s Manual).

The gripping area should be flat and stable. Ensure that the gripper's clamps
will not pick up strips instead, the lower part of the plate's frame.

Define the correct plate orientation to ensure that plates lifted from MTP stacks
via ISWAP can be identified on deck.

Affix plate barcodes correctly (see Technical Specifications in the
Microlab STAR Line Operator’'s Manual).

15.1.6  Pick-up by iISWAP

Rectangular racks are always picked up at the short side. The gripper has a preferred gripping
direction, which can be modified within the advanced settings of the “GetPlate” and

“iSwapTransport” Steps.

15.1.7 iISWAP Movement

In the case of a complex movement used to transport plates to or from stacks, shelves, etc., a
plate once picked up will be moved up in small steps to the lift-up height enabling collision-free
insertion or extraction.

Then it will be moved in horizontal direction by the retract distance out of a slot. Afterwards (as is
the case for a single movement) the iISWAP will be moved in maximum z-position (the greatest
possible distance from the labware placed on the deck). The plate will be turned in such a way that
the arm of the iISWAP is bent into a compact position for the x/y-transport. The software controls
these movements and prevents any collision with the pipetting channels or side panels.
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15.1.8 Plate Release

For plate release, the orientation of the arm and the gripper will be calculated automatically so that
the orientation of position Al of the plate is in accordance to the Deck Layout. If this is not possible,

the plate must be gripped inversely (i.e. from the opposite side). See the VENUS Help Function.

NOTE

15.1.9

Accessible Areas

During plate placement, the plate will be gently pressed onto the rack. Ensure
that strips are fixed securely in the frame.

The iISWAP can be used over the whole deck area and the adjoining zones. The table below lists
the coordinates of the accessible area relative to the zero point of the ML STAR:

X-Movement Minimum Absolute Maximum Absolute Position
Pipetting Arm Position STARIet STAR STARPIUS
173050/51 - 206 mm +1038 mm + 1578 mm + 2208 mm
173052 -118 mm + 1250 mm + 1790 mm + 2420 mm
173054 Depending on Dual +1215 mm + 1755 mm + 2385 mm
Arm Configuration
1) Left: Modular Arm 173050/51;
Right: iSWAP Arm (173054), min. absolute Pos: +121 mm
Left: 96 Arm 173053;
Right: iISWAP Arm (173054), min. absolute pos: -87 mm
X-Movement Minimum Maximum Remarks
Pipetting Arm absolute Absolute
Channels Position Position
173050/51 On all platforms (STARlet STAR,
4 Channels -221 mm +605mm | STARplus)
8 Channels - 185 mm + 605 mm
12 Channels - 149 mm + 605 mm
16 Channels -113 mm + 605 mm
173052 - 257 mm + 605 mm
173054 - 257 mm + 605 mm
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NOTE

The minimal and maximal absolute positions of the x- and y-movement cannot
be reached by the default settings of transport commands. Use the settings of
“Complex movement” in the transport commands.

The standard configuration of an ML STAR Series instrument is WITH acrylic
covers. The maximal and minimal absolute positions of the x-movement can
only be reached if the acrylic glass shields (left, right) are removed.

This is not only a mechanical issue. The instrument configuration has to be
changed as well. Please contact a Hamilton Representative.

Movement Minimum Maximum Remarks
absolute Absolute
Position Position
Z-Movement +100 mm + 282 mm iISWAP (P/N 182600) Rev. 00 — 02

+ 282 mm iISWAP (P/N 182600) Rev. = 03 and
Landscape iISWAP (P/N 190220)

Position of clamp tips, if there is no
inhibition by the labware

0mm

Gripper Movement 72 mm 108 mm | iISWAP (P/N 182600)
132 mm Landscape iSWAP (P/N 190220)

72 mm
Default: 82 mm
Arm Rotation - 90° +90° | See Section 15.1.1 iISWAP Geometry
Hand Rotation - 90° +90° | See Section 15.1.1 iISWAP Geometry

Coordinates of Accessible Area

Certain plate orientations and gripping directions prevent the iISWAP from reaching the zones on
both sides. For these cases, an easy method is recommended for plate transport.

ATTENTION

If a plate has to be gripped down low on the deck, enough space must also be
left on the deck for the arm and gripper of iISWAP.

15.1.10 Sequence Definitions for Transport Steps

The iISWAP works on the basis of sequences (see Section 15.1.7 iISWAP Movement). Plates are
moved from one position to another, each defined by its own sequence. The labware definition
remains fixed on the deck, but the plates change sequences. To make this possible, definition of
target and source plate positions must be of the same labware type.

After processing of a sequence, the current position will be set to the next labware ID. If the same
plate should be transported several times, select sequence counting '(0) Manually' or set the
current position back to the previous position.

627044_00 379



VENUS Software Programmer’s Manual

NOTE

Sequence positions for transport steps are always differentiated by the labware
ID. The current position of the transport sequence is to set the next labware ID
in the sequence.

Labware Positio X ki i
1 Source_1 A1 118.00 | 338.000 | 187.150
2z Source_1 iy 118.00 | 311.000 [ 187.150
3 Source_1 EZ2 127.00 | 302.000 [ 187150
4 Source_1 G2 127.00 | 284.000 [ 187150
> Source_2 Al 118.00 |242.000 | 187150
G Source_2 C1 118.00 | 224.000 | 187150
¥ Source_2 E2 127.00 | 206.000 | 187.150
& Source_2 F1 118.00 | 197.000 | 187.150
9 Source_3 B1 118.00 | 137.000 | 187.150
10 Source_3 D2 127.00 | 119.000 | 187.150

In the example above, after the transport of plate Source_1, the current position will be set to plate
Source_2 (line 5); and after transport of plate Soure_2 to plate Source_3 (line 9).

It is recommended to define separate sequences for transport and pipetting, because the behavior
of transport and pipetting is different.

NOTE

The orientation of the plate depends on plate positioning on the deck and not on
sequences. The orientation can be changed under the “Labware” Tab by the
function "Adjust Labware Position” — “Rotation”).
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15.1.11 Command Description

The following tables give a brief overview of the available ML STAR-specific iISWAP commands.

15.1.11.1 Easy Steps

Transport: Easy Steps

Command

Icon

Action Performed

ISWAP Transport

Al

Transport a plate with iISWAP.

15.1.11.2 Single Steps

Transport: Single Steps

Command Icon Action Performed
iISWAP Get Plate r Picks up a plate from the defined position.
iISWAP Place Plate - Sets a plate down in a defined position.

iISWAP Move Plate

Transfers a plate to another sequence.

iISWAP Open Gripper

J

ra

Spreads the fingers of iISWAP’s robotic hand.

iISWAP Close Gripper

s ¥

Closes the fingers of iISWAP’s robotic hand.

iISWAP Read Plate Barcode

iISWAP transports the labware item it is holding to
the barcode reader so its barcode can be read.

ISWAP Get First Plate Position

i |4

p—
11

Sequence over several plates is checked for the
first plate position.

iISWAP Park

Parks the iISWAP under the pipetting arm.
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15.2 Programming the iISWAP

The following example demonstrates the use of iISWAP with Microlab STAR. A plate is transported
from a stacker to a processing position. Here, its plate barcodes is also read. After pipetting some
reagent, the plate is brought to a reader and read (simulated). Then, the plate is transported to an
output stack.

Creating the Deck Layout

Use the “Search Labware” Field to add the following carriers to the deck:
“PLT_CAR_LAST_LOW_AO00_4x9 Nunc96“

“PLT_CAR_L5MD_AO00" with 1, “Nun_96_FI_Lb” on position 1. Name it “Processing”.
“Nun_96 Fl Lb". Use the coordinates x =-70/y = 350/ z = 160) and name it “Reader”.
"TIP_CAR_480_ST_AO00" T
“RGT_CAR_3R_A01"

iISWAP Deck Layout

NOTE

To save deck space, the stacker carrier can be positioned 4 tracks to the left of
the deck (track positions —3 to +3), and the plates will still be fully accessible by
the iISWAP.
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Creating the Sequences

1. Click the “Sequences” Tab and create the following sequences:

2. On the foremost plate stack, select only the well Al of all 9 plates. Make sure the stamp tool is
set to “Single position select” and the sorting option is “Top Down” as shown below.

3. This means that the stack from top to bottom

4.

Probe Head:

[«] I=lulu]

[ |1IIIIIIIII|.|I Channels
(=]
o Single position

Z-Height Sorting:
' Top down

Bottom up

[

i

La:-'erS| Preview  Stamp Tool |

is used as a SOURCE stack.

Labware Positi X Y i
1 Input_0005 Al 120.25| 510.50( 172.40
2 Input_0004 Al 120.25| 510.50( 159.60
3 Input_0003 Al 120.25| 510.50( 146.230
4 Input_0002 Al 120.25| 510.50( 134.00
5 Input_0001 Al 120.25| 510.50( 121.20

on sequence position one. Save the sequence as ‘InputStack’.

In the “Advanced” Window, check if the plate on top (the one with the highest z-coordinate is

i

Mew Sequence

-

=

Seguence name: InputStack]

(84

| |

Cancel

)

deepest position (sorting option is “Descending”).

Save this sequence as “OutputStack”

Rename the sequence “rgt_cont_120ml_a00_0001" to “Reagent”.

Do the same for the output stack on position 4. But this time, sort the sequence to start with the

627044_00
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Creating the Method
To create the required method:

1. Drag and drop an “iSwap Transport” Step into the method. Since this is an Easy Step, an
initialize step is not needed to initialize the instrument.
ISWAP Transport - New
Get labware from sequence:
ML_STAR.InputStack -
Use Cirl + left mouse to drag & drop a sequence from system dedk
| Auto increment Set teaching data
| Search source labware first
| Read plate barcode on autoload reader
Reader position [track number]:
12 -
Place labware at sequence:
ML_STAR.Processing -
Use Cirl + left mouse to drag & drop a sequence from system dedk
Auto increment Set teaching data
Search free position first
Park iSWAP after labware is placed:
(1) On -
| Customize... | |Err-::-r settings...|
0K | | Cancel | [ Help ]

2. Set the ‘InputStack’ sequence as the get sequence. Activate the ‘Auto increment’ to make sure
the current position points to the next plate after getting this one.

3. Setting the ‘Search source labware first’ will force the iISWAP to check where the first free
position is. This is especially helpful if the loading state of a stack is not known. The iISWAP will
check this and set the current position according to the first free position.

4. Activate the ‘Read plate barcode’ box to identify the plate. The Autoload will move to track 12
to read the plate’s barcode. If the default settings from this step are being used then there is no
risk of collision. That means that the barcode reading with iISWAP is possible even on a fully
loaded deck.

Set the “Parking the iISWAP after labware is placed” to On.
Use a “Aliquote” Smart Step to pipette 50ul of reagent over the full plate. Even if the sequence
of the Reagent trough is used up, it will still restart at the beginning, since the Radio Button is
set to [No, reuse the sequence from the beginning if necessary]:
Aspirate details
Shall the aspirate sequence be reloaded if all elements are processed?
Yes @ No, reuse the sequence from the beginning f necessary
Operstor may reduce the sequence by a reload Advanced...
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7. Also make sure the “Initial sequence manipulation” are set as follows:

Aspirate: Advanced Sequence Settings

Initial zequence manipulation

Set current position ta first zequence position
Set end position to last seguence position

Final zequence manipulation

Sequence comezponds Lo range
1 remaining after this step
@ yszed within thiz step

Calibrate camier if supported

[l

Ok ] I Cancel I I

Help

8. Because the sequence ‘Processing’ is used both for pipetting and transport, the “Final
sequence manipulation” should be used as follows:

Dispense: Advanced Sequence Settings

Initial sequence manipulation

[T] Set current position to first sequence position
[ Set end position to last sequence position

Final zequence manipulation

Sequence comezponds bo range

1 1emaining after this step
@) uzed within this step

Calibrate camier if supported

[l

0K l I Cancel J [

Help

9. Now, use an “iSwapTransport” Step to bring the plate from the “Processing” Position to the
“Reader” Position. Do not park the iISWAP.

Since there is no reader connected, a comment step is used to simulate this.

10.
11.

12.

After reading, the plate has to be taken at the reader position and brought to the output stack.

Make sure the “Auto increment” is only set at the “Output Stack” Place Sequence.

To have all plates processed, create a loop and move all steps inside. The loop limitation
should be the sequence ‘InputStack’.

@) |terate over sequences and adjust sequences

Sequence Reset Controlling [Consumed ] -
|| ML_STAR.InputStack after loop -l ] 1 E3E
||| ML_STAR MIStar300ulStandardvolumeTip after loop | - | H 1 [ - |
||| ML_STAR. OuputStack after loop | ] 1 [ .|
||| ML_STAR: Processing after loop | ] 1 .|
I ML STAR.Reader after loop [T 1 i
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13. To make the method perfect, add an iSWAP park step at the end (the transport step in line 6
was set to park iISWAP = Off).

14. When all of the steps have been done, the method should look like this:

Method | OnAbort

Method

= Loop
: over following sequences:
- ML_STAR.InputStack (Controling), Adjust for "1° times consumption
loopCounter1” used as loop counter variable

2 (J) ISWAP Transport on ML_STAR
Transport labware from "ML_STAR. InputStack’ to "ML_STAR Processing’

1 return value(s) .

3 = %%  1000ul Channel Pipette - Aliquot from Microlab® STAR Smart Steps
J M Instrument short name "ML_STAR’, Aliguot procedure, Volume per well [ul]: "S0°.
Aspirate sequence: "ML_STAR Reagent’, Dispense sequence: "ML_STAR.Processing
(controlling sequence)’.
4 (J] iSWAP Transport on ML_STAR
Transport labware frem "ML_STAR. Processing’ to "ML_STAR. Reader’
1 return value(s) .
5 Comment
:‘;g <Read Action>
[+ (J) iSWAP Transport on ML_STAR
Transport labware from "ML_STAR. Reader to '"ML_STAR.CuputStack’

1 return value(s) .

7 / End Loop
- @ - Reset seguence after loop: ML_STAR.InputStack

iSWAP Park (Single Step) on ML_STAR
Aszk for collision-free position: (0) No
3 return value(s) .

15.3 Helpful Hints

15.3.1 Define Special Labware Data / Parameters Only Once

NOTE

It is possible to unmark the “Generate default deck sequence” in the
“Labware” Tab. In this case, no default sequences are created.

This option is helpful if many special sequences have to be created.

If the default values for GripForce, GripWidth, GripHeigth, OpeningWidthBeforeAccess (because
an own new plate labware has been created or the method must use different values) are not used,
it would seem sensible to save these parameters in a variable. This can be done by selecting
“View” = “Variables” in the Method Editor.

I

iJ Hamilton Method Editor - [Method2 (Modified]]
E| File Edit Method Tools Window Help

A= A g Ioolbars ,
Toolbox 1§ Toolbox Alt+1
= CustomDi = Qutput Alt+2
) DataHand [E Properties Alt+5
) Microlab® ! is* Dependencies Alt+6
dil Load 12 Variables

¥, Load and i v Status Bar

{7 1000pl Cha  Views R
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15 iISWAP

1. To create a new variable, enter the Context Menu with a right mouse click and select “New”.

2.

The dialog box below will then appear and can be filled out.

7}' Mew Variable

Mame:

MNuncGripHeight

Type:

=X

|Uariable

Scope:

| Task-ocal

Start value:
3.5

Definition File:

Description:

The grip height from the top of the plate downwards|

Ok

] | Cancel

| | Help

-

It is now possible to create many variables as needed.

Wariables and Constants
Mame

LML STAR

258 ML_STAR. Inputstack

Type
Device
Sequence

350 ML_STAR.MIStar300ulSta, .. Sequence

58 ML_STAR. Samples

5 ML_STAR.TargetPlate
5 ML_STAR.Maste

155 ML_STAR.Waskeld
155 ML_STAR.Waske0s
150 ML_STAR.MWastelZ
150 ML_STAR.MWastels

Sequence
Sequence
Sequence
Sequence
Sequence
Sequence
Sequence

Scope
Global
Global
Global
Glabal
Glabal
Global
Global
Global
Global
Glabal

3. These variables can now be used in all iISWAP or CO-RE gripper commands for the special

4.

plate.

If there are multiple grip commands for this plate in the method, it is much faster to change
these values once in the variable definition. Of course, every plate type needs its own

parameters.

627044_00
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15.3.2 Move to Positions Outside of the Slot Area

The iISWAP is able to reach positions outside the slot area or below the deck’s surface (check the
specifications for the exact range).

Use the “AdjustPosition” Function (double click on the labware) to move a plate outside the slot
area. Find the position using the [Move Probe].

ht_| 0005 - Adjust Labware Position (=23

@ Fixed deck (use first position only) Use first and last position
Absolute Rotation:
@) 0 deg. 180 deg.
90 deg. 270 deg. Cther 0,000

Location (x,y,z) mm:

First position:  -70 145,300 131,450 Move Probe...

Position probe at center and bottom of container at firsiposition

216.500 82,800 131.450 Move Probe

Position probe at center of container at last position

oK | | Cancel | [ Help

If a collision is possible (e.g. with the housing of a reader), select “Complex Movement” as the
“Movement Type” and define a “Retract Distance” greater than the plate length. Refer to the
image below.

ISWAP Get Plate (Single Step) - New

Plate sequence:
ML_STAR.InputStack - Set teaching data

Use Ctrl +left mouse to drag & drop
a seguence from system deck

Lid sequence: Movement
(1) Complex movement -
Use Ctrl + left mouse to drag & drop Transpart mode:

a sequence from system deck

{0) Plate only -
Sequence counting:
(0) Manually -
(Grip parameters Complex movement parameters
Grip height [mm]: Retract distance [mm]:
3 - 140 -
Lift-up height [mm]:
{0) Grip labware on small side 22 -
Labware orientation:
Overwrite grip data from labware (2) Labware orientation 2 -
definition
Grip width [mm]:
81.5

Opening width before access [mm]:

84.5

| Advanced... ||Errorsettings...|

oK | | Cancel | [ Help ]

All bending and turning moves are now executed in a way which is directed away from the housing.
The iISWAP will drive to the position using x-drive.

388 627044_00
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16 CO-RE Gripper

This section provides information about labware handling using the CO-RE gripper.

The CO-RE gripper transports the following to and from positions on the deck of the ML STAR:
e Microplates

e Covers of microplates

e Archive plates

o Filter plates

¢ Manifold top of the BVS / CVS system

Plates can be gripped in landscape or portrait format within the working area. Rotation of plates is
not an option and no process control - checking whether plates are gripped or not - is integrated in
the software. An additional “Plate Turning Station” can be used to rotate a plate.

The CO-RE gripper consists of two gripping “jaws” that are held by two neighboring pipetting
channels of the ML STAR. The pipetting channels can be freely selected. The “Traverse height” of
the pipetting channels with the gripping jaws is the same as with the tips: 145mm above the deck.

Given that there is no torque sensor at work here, ensure that the CO-RE gripper does not grip
plates too tightly. The distance between the jaws that is specified for gripping should be smaller
than the length or width of the plate.

16.1 Command description

The following tables give a brief overview of the available ML STAR —specific CO-RE gripper
commands.

16.1.1 Easy Steps

ML_STAR
Command Icon Action Performed
1000ul Channel CO-RE Grip 1-:u:u:-1 Transports a plate from start sequence to end
Transport Ll

sequence using the 1000pl-pipetting hannels and
the 1000ul CO-RE Grip tool.

5ml Channel CO-RE Grip L 5 1 Transports a plate from start sequence to end
Transport ] sequence using the 5ml-pipetting channels and
the 5ml CO-RE Grip tool.
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16.1.2  Single Steps

Transport

CO-RE Grips with 1000ul-Pipetting Channels

Command

Icon

Action Performed

1000ul Channel CO-RE Grip Get
Plate

1-:--:-0]

Picks up a plate from the defined position.

1000ul Channel CO-RE Grip
Place Plate

11-:--:--:-
I

Sets a plate down in a defined position.

1000pul Channel CO-RE Grip
Move Plate

Transfers a plate to another sequence.

1000ul Channel CO-RE Grip
Read Barcode

Barcode of the plate held is read (after unloading
the carrier that the CO-RE gripper will be moved
to).

Transport

CO-RE Grips with 5ml Pipetting Channels:

Command Icon Action Performed
5ml Channel CO-RE Grip Get i 5 J Picks up a plate from the defined position.
Plate Lt
5ml Channel CO-RE Grip Place [ 5 Sets a plate down in a defined position.
Plate L

5ml Channel CO-RE Grip Move
Plate

Transfers a plate to another sequence.

5ml Channel CO-RE Grip Read
Barcode

Barcode of the plate held is read (after unloading
the carrier that the CO-RE gripper will be moved
to).

16.2 Programming the CO-RE Gripper / Use of Arrays

The following example demonstrates the use of the CO-RE gripper robotic plate handler with
ML STAR. A set of plates are taken from the input carrier and brought to the barcode reading
position of a third party barcode reader. Then, the plate is placed on another carrier for further

actions (that are not part of this example).

Reading of the plate’s barcode is done by a third party barcode reader. In the example, a comment
to simulate this is used. In real life, this could be a Metrologic Orbit reader that is controlled through
the HSLBarcodereader library. Please activate this library to read the barcode when working on a

real system.

390
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16 CO-RE Gripper

The positions where to get the plates and where to put it after reading are not specified directly, but
in an array. An array can be imaged as a table with two columns. In column one, the index is
stored. This value is not changeable by the user. It always starts at one. The second column of the
array can be filled by the user. Either a variable of type integer, float, and string can be stored or a
sequence name can be stored in this cell.

Index |Value Index [Value
1 100 1 MLStar. OutputPlate
2 12.5 2 MWLStar. DutputPlate2
3 99 3 MLStar IntermediatePlatel
4 "Text" 4 MLStar IntermediatePlate3
H] 21 H] MLStar IntermediatePlateS
[ 112132 [ MLStar IntermediatePlate?
7 32 7 MWLStar DutputPlated
Array of VARIABLES Array of SEQUENCES

Far ahead in the method, these arrays can be read out and the values from e.g. the second
column can be used as pipetting volumes, number of loops etc. (in case of an array of variables) or
these values specify where to aspirate, where to get a plate etc. (in case of an array of sequences).

—Lﬁ NOTE

The CO-RE gripper works on the base of sequences. Plates are moved from
l'.'.*dl one sequence to another. The sequences remain fixed on the deck, but the
plates change sequences.

—Lﬁ NOTE

Target and source plate positions must be of the same labware type.

Creating the Deck Layout
To work through this example, create the Deck Layout by following these steps:
1. Click the “Labware” Tab in the Method Editor.

2. Add two plate carriers “PLT_CAR_L5MD_AO00" from the ML STAR carriers under the Plate
carrier folder onto the deck.

3. Add three plates on each carrier. The plate type could be “Nun_96 FI _Lb (low border)”.
Name these plates ‘Inputl’ to ‘Input3’ on one carrier and ‘Outputl’ to ‘Output3’ on the other
carrier.

4. Add a plate “Nun_96_FI_Lb (low border)” directly on the deck. The coordinates should be
x=1100/y=150/z = 150. This will be our position to read the plate’s barcode. Name it
"ReadPosition". External in this case means that is not built in the ML STAR, but of course it
must be located on the track area so the CO-RE gripper is able to reach the position.
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5. Add the COREGripTool_AtWaste 1000l to the waste (it will snap).

il

Creating the Sequences

In this example, only the default generated sequences were used.

Creating the Method

The resulting method should look like shown below:

1 Initialize (Single Step) on ML_STAR
Always inttialize: Off
3 return value(s) .
2 Comment
<Definition of source and target array (both of type ARRAY OF SEQUENCE)=
3 4 Array: Declare / Set Size
Set array "SourceSequences’ to empty size.
4 Array: Declare / Set Size
Set array TargetSequences’ to empty size.
5 Comment
«5Set the Source Sequences in the array =
3 Array: Set At
Y Set'ML_STAR.Input1® within the array "SourceSequences’, add to the end.
e Array: Set At
Set 'ML_STAR.Input2’ within the array "SourceSequences’, add to the end.
8 Array: Set At
Set 'ML_STAR.Inputd' within the array "SourceSequences’, add to the end.
2 Comment
<Set the Target Sequences in the array >
10 Array: Set At
Set"ML_STAR.Output1’ within the array TargetSequences’, add to the end
11 s Array: Set At
J  Set"ML_STAR.Output2' within the array TargetSeguences’, add to the end.
12 { Array: Set At
# Set'ML_STAR.Outputd' within the array TargetSequences', add to the end.
13 Array: Get Size
"MumOfEntries” = size of array "SourceSeguences’.
14 \ Loop
"NumOfEntries’ times
‘loopCountert’ used as loop counter variable
15 lﬂlﬂﬂ] 1000p1 Channel CO-RE Grip Get Plate (Single Step) on ML_STAR
E Transport mode: (0} Plate only, Sequence: SourceSeguences[loopCounter1], Sequence counting: (0) Manually, Channel to be used: 8
3 return value(s)
16 IWWI 1000p1 Channel CO-RE Grip Move Plate (Single Step) on ML_STAR
— Sequence: ML_STAR ReadPosition
3return value(s)
17 [WW 1000p1 Channel CO-RE Grip Place Plate (Single Step) on ML_STAR
LK Transport mode: (0} Plate only, Sequence: TargetSequences[loopCounter1], Sequence counting: (0) Manually, Eject tool: (0) No
3 return value(s)
18 @ End Loop

1. The method will start with an initialization step. This step is always needed if a method does
not start with a Smart Step or an Easy Step.

2. Steps 3 and 4 are used to create two empty arrays, one for the source- and one for the target
sequences. The array: Declare / Set Size step shows that an array of sequences is generated
and shall be empty.
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16 CO-RE Gripper

3. Empty array means that the number of entries the array will have is unknown. However, if the
number of entries is already known, specify the array with the corresponding size. To do this,

use the [New size] field.

2 Array: Declare / Set Size - New

Agray:
Source_Sequences - | Emnpty array
Type:
Array of sequences - |
F, | | Cancel | | Help

4. The next sets of steps (6-8 and 10-12) are used for filling both the array of GetPlatePositions
and the array of PlacePlatePositions. Using the option “Add to the end of the array” will store

the sequences in order of adding:

:_J Array: Set At - New

Yalue to zet;
ML_STAR. Source_1

-

3

within the arraw:

Source_Sequences

i |

V| Add ta the end of the array

[l

QK. ] | Cancel | |

Help

Steps 6 to 8 and 11 to 12 are writing sequences into the newly declared arrays of sequences.

Step 13 is used to find out how many entries are stored in an array. It will store the number of
array entries into the variable NumOfEntries. This is especially used if the number of entries is
unknown (e.g. if reading values or sequences from a file).

Set variable:

MumberOtanayE niries

4 Array: Get Size - New

(s}

the size of the array:

=

4
1

| Source_Sequences

ok | |

Cancel | [ Help

]

hd |

627044_00
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7. The number of entries can be used as the number of loop runs:

9 Loop - New

Murmber of iterations:

@) |terate a fiked number of times

8. The GetPlate step in line 15 does not have a sequence included. The sequence is read out of
the array ‘GetPlatePositions’ and the position where to read is given by the LoopCounterl

variable.

MumberDfamrayE ntres

9. Click the sign to set the array index seen below.

1000u! Channel CO-RE Grip Get Plate (Single Step) - New

Transport mode: Grip parameters

(0) Plate only - Grip height [mm]:
Plate sequence: 3
50 SLE ] -
Use Ctrl + left mouse to drag & drop
a sequence from system deck Qwerwrite grip data from labware
definition

Lid sequences

;'J Array Index - Source_Sequences(]

Use Ctrl +

a sequency Array index:

Frrrerea loopCounter 1

(0) Manug

X5

Gripper td

0K I l Cancel J [ Help

|

Sequenck

frmm]:

-

Use Ctrl +left mouse to drag & drop
a sequence from system deck

Used front channel:
Channel 8

I Advanced... J lError settings...l

oK. I Cancel

J

Help

J

10. In the first loop round, the GetPlate step is using the sequence stored in the array under

position 1 (specified by the loopCounterl).

11. The MovePlate in step 16 will move the plate to the barcode reader position. In the trace file,

the barcode of the plate can be seen.

394
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16 CO-RE Gripper

12. Step 17 will place the plate on a specific position. This position is defined by a sequence and
stored in the second array. All of these must be done similar to the GetPlate step in line 16:
simply define the array and the index then the sequence will be read out of the array.

1000ul Channel CO-RE Grip Place Plate (Single Step) - Mew

Transport mode: Eject tool when finish:
(0) Plate only - (0) Mo -
Plate sequence:
*_') Array Index - Source_Sequences(] @
Array index:
loopCounter 1 -
l Ok ] [ Cancel ] [ Help ]

Sequence counting:
(0) Manually - [ Advanced... ] [Error settings...]

[ oK ] [ Cancel ] [ Help ]

16.3 CO-RE Gripper Transport: Avoiding Z-Step Loss

Keep in mind that the CO-RE gripper for the 5ml-pipetting channel needs more space than the
1000pl-pipetting channel CO-RE gripper tools. This can lead to Z-Step Loss when a Deck Layout

is not properly set up (see below).

Side view of the instrument (turned towards the waste)

16.4 CO-RE Gripper Transport: Avoiding Y-Step Loss

The 5ml-pipetting channels are less flexible than the 1000ul-pipetting channels due to their
massive construction. Therefore, it makes sense to try low grip forces for labware transports.

In the event of heavy labware (e.qg. filled Deep Well Plates), switching to higher grip forces can be
done.
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16.5 CO-RE Gripper Transport: Adding the Suitable Tool

The Deck Layout Editor shows several tools for the CO-RE Gripper. The next statement is the
correct use of the labware.

COREGripTool OnWaste 1000yl uses a holder for the paddles mounted on top of the waste block.
This is a holder that is capable to hold both 1000pl-pipetting channel and 5ml-pipetting channel
paddles.

Using this labware will create the default sequence for 1000pl-pipetting channel paddles.

ZORE Grip Tool {landscape)
CORE Gripper tool {portrait)
COREGHpTool Atwaste 10000l

aripTool Onwaste 10000l
COREGripTool Onaste Smi

COREGripTool OnWaste 5ml uses a holder for the paddles mounted on top of the waste block.
This is a holder that is capable to hold both 1000ul-pipetting channel and 5ml-pipetting channel
paddles. Using this labware will create the default sequence for 5ml-pipetting channel paddles.

CORE Grip Tool {landscape)
CORE Gripper bool (parkrait)
COREGripTool Abwaste 10000
COREGrpTool OntWaske 1000ul

COREGrnTaal OnWaste Sml

COREGripTool AtWaste 1000ul uses a holder for the paddles mounted on the side of the waste
block (only available for 1000pl-pipetting channels).

ZORE Grip Tool {landscape)
ZORE Gripper ool {portrait

COREGHpTool Akvaske 10000l
COREGrpTool OnWaske 10000l
COREGripTool Onhaste Smi

CORE Grip Tool (landscape) uses a holder for the paddles on a landscape plate position (only
available for 1000ul-pipetting channels).

CORE Grip Tool (landsc
CCORE Gripper koal {por
COREGripTool Athwaste 10000l
COREGHPTool OniWaste 1000ul
COREGrpTool OniWaste Smi
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CORE Grip Tool (portrait) uses a holder for the paddles on a portrait plate position (only available
for 1000pl-pipetting channels).

CORE Grip Tool {landscape;
CORE iaripper kool {portrait)
COREGripTool Abwaste 10000l
COREGripTool Onhwaste 10000l
COREGripTool OnWaste Smi

16.5.1 Use Various Channels for CO-RE Gripper Transports

By default, pipetting channels 7 and 8 are used to execute CO-RE gripper transports. Having a
method with many transport steps, these two pipetting channels are stressed more than the others.
The input field “Used Front Channel” was designed to use different pipetting channels for the
transports, which shares the applied load to all pipetting channels of an instrument.

The following program lines make sure that first, pipetting channels 1+2 are used. In the next “Get
Plate” Command, pipetting channels 3+4 will be used (and so on). In this manner, the pickup
commands are spread over all the pipetting channels and the mechanical system of all pipetting
channels are strained to the same degree.

1000p! Channel CO-RE Grip Get Plate (Single Step) - Edit

Transport mode: Grip parameters
(D) Plate anly - Grip height [mm]:
Plate seguence: 3 hd

Source_Sequences[loopCounter @ -
Use Ctrl + left mouse to drag & drop

a sequence from system deck = Overwrite grip data from labware
) definition
Lid sequence:
Grip width [mm]:
79 -

Use Ctrl + left mouse to drag & drop
a sequence from system deck Opening width before access [mm]:
Sequence counting: a2 -

(D) Manually -

Gripper tool parameters
Sequence:
ML_STAR.COREGripTool_AtWast: «

Use Ctrl + left mouse to drag & drop
a sequence-fFramrsystem-dack

Used front channel:
Channel 8

| Advanced... | |Errorseth'ngs...|

oK | | Cancel | [ Help ]

Create a sub-method called “CalculateFrontChannel”

Make an assignment with calculation: “FrontChannel = FrontChannel + 2”

Make an if statement: “If FrontChannel is greater than 8* - FrontChannel = 2”
Having a different number of pipetting channels on the instrument, enter e.g. 4, 12, 16
Now, make sure that the “FrontChannel” Variable is global and valid in all sub-methods:
Click on “Method = Export Local Variables” and select FrontChannel, then click [OK].

o g bk~ w e
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7. The sub-method should look like this:

MetthudJ CalculateFrontChannel | Onfbort |

CalculateFrontChannel

59 Assignment with Calculation
A=int ‘FrontChannel = FrentChannel + "2

&0 o ¥ i Ee

= or g _ i

7 (FrontChannel is egual to )
61 Aszsignment
X=0 "FrontChannel ="

62 v End If

%

8. All that remains to be done is to set a start value in the main method:

Method | CalculateFrontChannel | OnAbort |

Method

10 Comment
<3¢t front channel to start condition=

11 Asgszignment
X=0 ‘FrontChannel = 0"

9. Insert the CalculateFrontChannel sub method in the method right before the GetPlate, as seen
below.

15 = Loop
@ "‘NumberOfarrayEntries” times
‘leopCounters’ uzed as loop counter variable
16 N CalculateFrontChannel of Method2
» CalculateFrontChannel(}

1F l'ﬂﬂﬂ 1000p1 Channel CO-RE Grip Get Plate (Single Step) on ML_STAR

Transport mode; (0) Plate only, Sequence: Source_Seguences[loopCounteri], Seguence
counting: (0) Manually, Channel to be used: 8
3 return valueis) .
18 [‘m 1000p! Channel CO-RE Grip Place Plate (Single Step) on ML_STAR

Transport mode: (0) Plate only, Sequence: Source_Seguences[loopCounteri], Sequence
counting: (0 Manually, Eject tool: (0) No
3 return value(s) .

19 @ End Loop

10. In the CO-RE gripper “Get Plate” Command, set the “FrontChannel” Variable.

Gripper tool parameters
Sequence:

ML_STAR.COREGripTool_AtWast: -
Use Ctrl + left mouse to drag & drop
e b :

Jsed front channel:

FrontChannel
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16.5.2 Read Plate Barcode using the CO-RE Gripper (only available with
Autoload)

If the command “CO-RE gripper Read Barcode” is used, like this:

o

1000pl Channel CO-RE Grip Read Barcode (Sin...

Reader position [track number]:
30 -

| Advanced... ||Errnr setﬁngs...|

| oK || Cancel |[ Help ]

Six tracks on the left side of the barcode reading position (inclusive) have to be empty, otherwise
the plate will crash into the carriers on these positions. For example, if the track number of the
barcode reader (Autoload) is set to 8, track numbers 3-8 have to be empty. The following sketch
shows the situation:

paossible
collision area

Y] if not left free 000000000000
Q
OI e.g. plate carrier
o .
A X - barcode reader

autoload carriage

e.g. tube carrier

plate to
read barcode

gear wheel
of autoload

gripper jaws

3
AN
A track # for autoload

6 empty tracks

NOTE

It is recommended to use the pipetting channels closest to the front for
transporting plates to the barcode reader.
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17 Tube Handling Tools

17.1 Tube-gripper

This section provides all necessary information
about the tube-gripper. This tool can be used to
move tubes to a barcode reader (if the Autoload
option is not installed), to load/unload tubes to an
integrated centrifuge, to pick specific tubes from
multiple carriers into one target carrier, to move
tubes to a balance (measuring evaporation), etc.

This tool is mounted on a pipetting channel and can
be moved over the deck in the same way as the
pipetting channels.

17.1.1 Using the Tube-gripper Steps

First, make sure that the tube-gripper is activated in the Hamilton System Configuration Editor. Set
both the tube-gripper and the Autoload option line to ‘Available’ as shown below:

E Simulator configurabon
1000p! Channel: rumber of channels
1000p! Channel: raster
Al Channel: number of channels
aml Channel: raster
Autoload
Camera Channel
CO-RE 224 Head
CO-RE 96 Head
15t AP
Mano pipettor
Pump Station 1 [node HW)
Pump Station £ [node HU
Purp Station 3 [hode HY)
Simulation
Simulatar Delay
5-Tube Capper: number of channels
5-Tube Capper: raster
Temperature-contralled Carier 1
Temperature-controlled Carmier 2

Tube Gripper
Wazh station 1
“Wazh station 2

In the Method Editor, the tube-gripper steps are found:

1) Tube Grip Get (Single Step)
I7] Tube Grip Place {Single Step)
[~] Tube Grip Move (Single Step)

a

Arnm

1]

3B

Mot available
Mot available
Mot available
Mot available
Small gripper
Mot avallable
Mot avallable
Mot avallable
Mot available
(Iff

14

1]

3Brmm

Mot available
Mot available

Ayailable

Mot available
Mot available

(%] Tube Grip Read Barcode (Single Step)

627044_00
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“Tube Grip Get”

This step is used to pick a tube. The parameters to pass are the following:
e Sequence (where to get the tube)

e Sequence counting (manually, to leave the current position untouched)
e Grip height in mm, measured from the top of the tube

e Opening width before access in mm (maximum = 24mm)

Tube Grip Get (Single Step) - New

Sequence:
ML_STAR.Source_1 -

Use Ctrl + left mouse to drag & drop
a sequence from system deck

Seguence counting:
(1) Automatic -

Grip parameters
Grip height [mm]:
25 -

Opening width before access [mm]:

22 -
Error settings...
QK | | Cancel | [ Help ]

“Tube Grip Place”

This step is used to place a gripped tube. The parameters to pass are the following:
e Sequence (where to put the tube)

e Sequence counting (manually, to leave the current position untouched)

e Relative clamp open width in mm.

Tube Grip Place (Single Step) - New

Sequence:
ML_STAR.. SampleCarrier 1to4 -

Use Cirl + left mouse to drag & drop
a sequence from system deck

Sequence counting:
(1) Automatic -

Grip parameters
Relative damp open width [mm]:
3 -

Error settings...

0K | | Cancel | [ Help ]
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NOTE

The relative clamp open width is a relative value. If the gripped tube requires a
clamp position of 20mm, there is only 4mm left to open (because 24mm is the
maximum opening width).

“Tube Grip Move”

This step is used to move a gripped tube to a specific position without opening the clamp. This
could be used e.g. to move the tube in front of an external barcode reader.

The parameter to pass is the:
e Sequence (where to move [and hold] the tube).

Keep in mind that the step will move the tube to the current position of the sequence that has been
passed.

Tube Grip Move (5ingle Step) - New
Sequence:

ML_STAR_TubeBarcodeReader -
Use Ctrl + left mouse to drag & drop

a sequence from system deck
Error settings...

Ok | | Cancel | [ Help ]

“Tube Grip Read Barcode”

This step is used to move a gripped tube to a specific position without opening the clamp. This step
will grip a tube and bring it to the Autoload barcode reader for reading.

The parameter to pass is the:
¢ Reader position [track number]

This value specifies the track, where the Autoload barcode reader will move to. After the
movement to this position, the tube-gripper will bring the tube in front of the reader and read the
barcode.

Tube Grip Read Barcode (Single Step) - Mew

Reader position [track number]:
12 -

Error settings...

QK | | Cancel | [ Help ]
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In order to link the value of the barcode to a variable, the return value of the step has to be linked.

1. To do so, right-click the Tube Grip Read Barcode in the method and select ‘Bind Return values’:

\R Smart Steps

edure: Mode: Simple (1-1), Pipette

roling =equence), Dizpense

10 Loop
@ over following files:
- worklist_file
‘loopCounteri’ used as loop counter variable
11 [_] Tube Grip Move (Single Step) on ML_STAR
| Sequence: ML_STAR_TubeBarcodeReader
' 3 return value(s) .
12 =3iilir= Tube Grip Read Barcode (Single Step) on ML_STAR
1 A b Cut
End Loop| 52 Copy
: Paste
14 =| File:Reat ¢ Delete Del
w| FRead fror —
15 #e ¥F 1000yl CH Clear Selection
l“ L” Instrumen —
volume [ 25 Edit Step... Ctrl+E
Aspirate Bind Return values... Ctrl+B
sequence B
18 Seahdd 0 picaple Step Ctrl+D
Segadd] _ ~ I
17 [ T o

2. A window opens to link the different return values to variables. The value from line 4 (which is
the barcode) will be used in the example as seen in the image below.

e

i, Bind Return Values

Bind retum values to varables:

Return Value Name

Variable Name

| »

Connected instrument

Mame of current step

Read Barcode data with recovery deta

o [ L P =

Read plate barcode (only when aute Io! TubeBarcode

m

O

J [ Cancal | |

Help |

3. Type in or select a variable that will hold the value of the barcode. Finish with [OK].

404
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17 Tube Handling Tools

NOTE
The tube-gripper is able to grip tubes with an outer diameter of 8 to 22mm.

The tube-gripper clamps need additional space when gripping tubes with large
diameter (15 — 22mm). In an event like this, leave a space on the left and right
of the tube carrier.
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18 Hamilton Heater Shaker

18 Hamilton Heater Shaker

The Hamilton Heater Shaker (HHS) is designed to
heat and/or shake standard Microplates in SBS
format.

To operate the HHS, a specific library is required.
The maximum shaking speed depends on the
labware used. For details, see Section 11.12.23
HHS Library. Shaking can be performed clockwise
or counter-clockwise.

Before the heating or shaking is started, the plates
are locked and positioned in the center of the HHS.
When heating or shaking has been finished, the
plates are unlocked and can then easily be
removed from the HHS.

The HHS can be heated to temperatures up to 105°C. The temperature is constantly measured by
two sensors, one located in the middle and one at the edge of the adapter plate.

18.1 Programming the Hamilton Heater Shaker

The following two examples demonstrate the use of the HHS.

Before using the HHS, a connection and device number has to be generated. After the connection
has been established, the heater shaker will be initialized.

The library offers two commands for this task, depending on the kind of connection determined by
the hardware. For connections made via TCC, use the “CreateStarDevice” Command (used for
connecting 1 or 2 heater shakers); otherwise use the “CreateUSBDevice” Command. In both
cases, a device number is generated that can be stored in a variable. This variable must be used
in all other commands of the library to control the heater shaker.

Library Function

Number of HHS Icon Action Performed

1-2 Q Create Star Device

(Establish a connection to 1 or 2 shakers
connected via TCC)

—~dib—
1-8 & Create USB Device
& H

(Establish a connection to up to 8 heater shakers
using the heater shaker box)

NOTE

It is required to establish a connection to all heater shakers that will be used in
the method. If, for example, only two out of four shakers have been initialized,
only these two shakers can be started using the “StartAllShaker” Function.
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NOTE

The VENUS Help Function contains a description of all functions of
the heater shaker library with a description of parameters passed to
the functions or obtained by them. The help documentation can be

accessed by clicking on the yellow question mark ) within the
dialog windows:

=\ CreateUsbDevice of HslHamHeaterShakerLib - New

Libram name:
é‘- C:\Progiam Files (»88)\HAMILT OM\Library\HslH amHeaterS hakerLib. hs!

|
.'ﬂ [Bind return value to:] Function name:
v = HSLHamHeaterShaker: CreatellshD evice

Function parameters:

Name Value
1 | usedNode 1 L2
2 | deviceNumber HHS1| -
4 m "
[ ok ] { Cancel I I Help

18.1.1 Example 1: Controlling One Hamilton Heater Shaker

In this example, a single heater shaker is connected via the ML STAR instrument TCC connector.
The heater shaker is heated to 65°C followed by 10 mins shaking at 200 rpm. A detailed
description of all the steps can be found in the following section.

Method | OnAbort
Method

28 &7  CreateStarDevice of HelHamHeaterShakerLib

—— HELHamHeaterShaker:CreateStarDevice(ML_STAR, 1, HHS1)
25 &4  StartTempCirl of HslHamHeaterShakerLib

J ‘ HSLHamHeaterShaker::StaffTempCtri{HHS1, 85, 1)
30 &4  StartShakerTimed of HslHamHeaterShakerLib

<+ @ HSLHamHeaterShaker:StartShakerTimed(HHS1, 200, 600}
31 &7  WaitForShaker of HslHamHeaterShakerLib

A= HSLHamHeaterShaker::WaitForShaker(HHS1)
32 & StopTempCtrl of HsHamHeaterShakerLib

J m HSLHamHeaterShaker::StopTempCtrifHHS1)
33 &7  Terminate of HelHamHeaterShakerLib

<g§- HSLHamHeaterShaker: Terminate()
34

Overview of a method to run the heater shaker at 200 rpm for 10 minutes at 65°C
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18 Hamilton Heater Shaker

18.1.1.1 Step by Step Analysis of Example 1

Step 1. Create a connection to the shaker through the “CreateStarDevice” Command. The node
can be “1” or “2” if the heater shaker is connected via TCC. The device humber can be
assigned, which is generated by this command, to any variable of choice. This variable

has to be used for all subsequent commands regarding the control of the heater shaker.

< CreateStarDevice of HslHamHeaterShakerlLib - New @
Library narme:
éﬁl- C:\Program Files (#86)\HAMILT OMYLibranssHzlHamHeaterS hakerLib. hsl
i -
“ [Bind return value to:] Function name:
v = HS5LHamHeaterShaker:CreateStarD evice
Function parameters:
Name Value Tr| -
1 | starDevice ML_STAR ||
2 | usedMode 1 |
3 | deviceNumber HHS1| I
< Wi b
QK. ] I Cancel I I Help

NOTE

Add-on is imprinted.

When inserting a step in the method for the first time, on the toolbar, the “New”

[ & CreatellsbDevice of HslHamHeaterShakerLib - New

If there has been already a method inserted, when editing, the add-on “Edit” is

imprinted.

[ = CreatellshDevice of HslHamHeaterShakerLib - Edit

627044_00
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Step 2: Use the variable containing the device number to access the correct heater shaker. Set
the temperature to 65°C. If the “waitForTempReached” Option is chosen with the setting
“1", the method will pause at this step until the defined temperature has been reached and
is stable for 180 seconds. Only then the method will continue to the next step. If a pause
to the method is not wanted but rather carry out other tasks in parallel to the heating
process, the “waitForTempReached” should be set to “0”. At a later time, the
temperature can be checked and if necessary, wait for the heating process to finish using
the “WaitForTempCtrl” Command.

,-‘J‘ StartTempCtrl of HslHamHeaterShakerLib - Mew ==
Library name:
é’- C:“Program Files [=86)\HAMILT OMYLibraryHzlHamHeaterS hakerLib.hsl
il :‘ [Bind retumn value to:] Function name:
+ = HSLHamHeaterShaker:StartTemplChl @I
Function parameters:
Name Value Tr| -
1 | deviceNumber HHS1 ||
2 | temperature 65 ||
3 | waitForTempReached 1 =2
4 nr 3
QK | | Cancel | | Help

Step 3: Here, the shaking parameters, shaking speed and duration of shaking can be set. The
speed is defined in rpm and the time in seconds. The shaking speed ranges from 30 rpm
to 2500 rpm. The maximum speed depends on the orbit and adapter of the shaker and
must not exceed the maximum given in the “Technical Specifications” (Please refer to
the Technical Specifications in the ML STAR Line Operator’s Manual). Any function to
start shaking will also close the plate lock automatically.

< StartShakerTimed of HslHamHeaterShakerLib - Edit 3

Library narme:
é’- C:\Program Files (#86)\HAMILT DM LibraryHslHamHeaterShakerLib. hasl

LT . .
O [Bind return value to:] Function name:
* = HSLHamHeaterShaker: StartShakerTimed @l
Function parameters:
Name Value Tr | -

1| deviceNumber HHS1 |

2 | shakingSpeed 200 |

3 | shakingTime G600 |

4 n [2

0k | | Cancel | | Help
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18 Hamilton Heater Shaker

Step 4: This command will wait until the shaker defined by the device number has finished the
timed shaking process. If the shaker is already finished before this function is called, the
method will immediately proceed with the next step. This function will also open the plate

lock.
= WaitForShaker of HslHamHeaterShakerLib - Edit | =2 |
Library narne:

é— C:\Program Files (#86)\HAMILT DM LibraryHslHamHeaterShakerLib hal
N \'3

Tl [Bind return value to:] Function narme:

* = HSLHamHeaterShaker: W aitForShaker
Function parameters:
Name Value Tr | -
1 | deviceMumber HHS1 -
] 11 3
ak ] [ Cancel ] [ Help

Step 5: As heating is controlled independently from shaking, the heating process has to be
terminated explicitly. Otherwise, the heater shaker will continue heating even if it is not
used anymore.

% StopTempCtrl of HslHamHeaterShakerLib - Edit (==
Library name;
%- C:\Program Files [#86]\HAMILT OMMLibrarywHzlH amHeaterShakerLib bl
j/ a [Bind return value to:] Function name:
» = HSLHamHeaterShaker:StopTempChil
Function parameters:
Name Value Tr| -
1 | deviceMumber HHSA -
4 [T 3
(] ] [ Cancel l [ Help
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Step 6: If the heater shaker will not be used any longer, the connection can be terminated. At the
end of a method or upon abort, the connection is automatically terminated and will stop

heating as well as shaking. The plate lock will then open.

)

4L Terminate of HslHamHeaterShakerLib - Edit &z |
Librar name:
é‘- C:%Frogram Files [=86)\HAMILTOM Library\HzlHamHeaterS hakerLib. hsl
‘w W Function name:
HSLHamHeaterShaker:: Terminate
Function parameters:
| | Name I Value |Tr|A
4 i 3
] ] [ Cancel ] [ Help
*Cl [roml]
20
65°C 3
?
o8 200 rpm
Ambient
Temperature I
0 ) ) [t
Step2 Sten 4 »l
10 minutes
e Lag ] L' s} -
& g | &
7 l F @@
v A,

The figure above shows a schematic view of the heating and shaking process of Example 1.
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18 Hamilton Heater Shaker

18.1.2

Safety Measures Upon Method Abort

As soon as the method is aborted, the heater shaker will automatically be stopped. This implies
that the heating and shaking process is stopped. The plate lock is opened and the connection to
the heater shaker is terminated. No further precautions within the submethod “OnAbort” are

required.

18.1.3

Example 2: Controlling Multiple Hamilton Heater Shakers

This example shows the usage of multiple heater shakers via USB and the heater shaker box. The
connection via USB and HSB is needed in order to control more than two heater shakers. The
method is using three heater shakers with different temperature settings.

Method | OnAbort
Method
28 &7  CreateUsbDevice of HsHamHeaterShakerLib
<@z HSLHamHeaterShaker:CreateUsbDevice(1, HHS1}
29 &  CreateUsbDevice of HelHamHeaterShakerLib
~gui HSLHamHeaterShaker:CreateUsbDevice(2, HHSZ)
30 &  CreateUsbDevice of HslHamHeaterShakerLib
<@z HSLHamHeaterShaker:CreateUsbDevice(3, HHS3)
31 &7 StartTempCtrl of HelHamHeaterShakerLin
J ‘ HSLHamHeaterShaker::StarfTempCtri(HHS1, 50, 0)
32 47 StartTempCtrl of HsiHamHeaterShakerLib
J ‘ H3LHamHeaterShaker::StariTempCtri(HHS2, 80, 0)
33 &4 StartTempCtr of HelHamHeaterShakerLin
J ‘ HSLHamHeaterShaker::StarfTempCtri(HHS3, 70, 0)
34 4 WailForTempCiri of HsiHamHeaterShakerl i
§I2 HSLHamHeaterShaker: :WaitForTempCtrifHHS 1)
35 &7 WaitForTempCtrl of HelHamHeaterShakerLin
iz HSLHamHeaterShaker::WaitForTempCtri(HHS2)
38 £&F  WaitForTempCirl of HslHamHeaterShakerLib
§I2 HSLHamHeaterShaker: :WaitForTempCtrifHHS3)
37 &4  SetShakerParameter of HsHamHeaterShakerLit
\._!1 HSLHamHeaterShaker::SetShakerParameter(HHS1, 1, 630}
38 &4  SeiShakerParameter of HsHamHeaterShakerLib
N \.;‘ HSLHamHeaterShaker::SetShakerParameter(HHSZ, 1, 630}
39 &4  SeiShakerParameter of HsHamHeaterShakerLib
d‘ HSLHamHeaterShaker::SetShakerParameter(HHS3, 1, 630)
40 &F  StartAlShaker of HsHamHeaterShakerLio
@@@ HSLHamHeaterShaker:StartAllShaker(2000)
4 @  Timer: Start
J Start timer timer?', set to relative time: *60° [s]
42 2 Timer: Wait for
ﬁ Wait for timer timer1’, show timer display, not stoppable timer.
43 &4  StopAlShaker of HsHamHeaterShakerLib
@@g@ HSLHamHeaterShaker:StopAllShaker()
44 &7 StopTempCtrl of HeHamHeaterShakerLib
J m HSLHamHeaterShaker::StopTempCtri(HHS1)
45 &4  StopTempCtrl of HsHamHeaterShakerLib
J m H3LHamHeaterShaker::StopTempCtri(HHS2)
45 &4 StopTempCtrl of HeHamHeaterShakerLib
J m HSLHamHeaterShaker::StopTempCtri(HHS3)
a7 £&J  Terminate of HsHamHeaterShakerLib
P HSLHamHeaterShaker: - Terminate()
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18.1.3.1 Step by Step Analysis of Example 2

Step 1-3: Create a connection to all heater shakers to be used in this method using the function
“CreateUSBDevice”. It is required to initialize each shaker individually in order to create a device
number and to control the heater shaker throughout the method. Heater shakers that are not
initialized cannot be started with the “StartAllShaker” Function.

The usedNode can range from 1 to 8, depending on the number of heater shakers in use. Node 1
corresponds to the master heater shaker.

The deviceNumber is stored in a variable, which is needed to control the heater shaker in all
subsequent functions.

i

£, CreateUsbDevice of HslHamHeaterShakerLib - Edit Fez|

Library name:
é’- C:\Program Files [«8E\HAMILTOMMLibranyiHzHamHeaterShakerLib hsl

I L[]
-.J [Bind returm value to:] Function name:
+ = HSLHamHeaterShaker: Createll shDevice
Function parameters:
Name Value Tr| *

1 | usedlode 1 ]

2 | deviceNumber HHS1 ]

] [ 3

QK I I Cancel I I Help

Step 4-6: Set the temperatures for each individual heater shaker, for example to 50°, 60° and 70°C
as shown below. If working with several heater shakers, the option “waitForTempReached” has to
be set to “0” so that all shakers are heated in parallel.

.

14 StartTempCrl of HslHamHeaterShakerLib - New (=]
Library name:
é‘l- C:%Pragram Files [xBE)"HAMILT OMYLibrarysHslHamHeaterS hak erLib. hsl
?I ‘ [Bind return walue to:] Function nane:
+ = HSLHamHeaterShaker:StatT empCtl
Function parameters:
Name Value Tr| *
1 | deviceNumber HHS1 =]
2 | temperature 50 =]
3 | waitForTempReached 0 =]
[ 1 3
QK I I Cancel J I Help
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18 Hamilton Heater Shaker

Step 7-9: Wait until all heater shakers have reached the set temperature before proceeding to the
next step.

-

,-""; WaitForTemp(Ctrl of HslHamHeaterShakerLib - New [==2]

Library name:
éﬁ- C:A\Program Files [«86)%HAMILTOMLibrary\HzlHamHeaterShakerLib.hal

i, 3

i =

J’/ L [Bind return value to:] Function name:

» = HESLHamHeaterShaker: W aitForT empClrl
Function parameters:
Hame Value Tr| -
1 | deviceNumber HHSA -
4 n 3
0K I I Cancel I I Help

Step 10-12: The “SetShakerParameter” function can be used to change the shaking direction or
acceleration of the heater shaker. Usually, the default settings can be used. The default settings
are clockwise shaking and an acceleration of 1250. The shaking direction can be changed by
entering “1” for counter-clockwise shaking. The value for the acceleration (shakingAccRamp)
ranges from 630 to 125000. The default setting of 1250 matches up the acceleration from 0 to the
maximum speed of 2500 rpm within two seconds.

-

=, SetShakerParameter of HslHamHeaterShakerLib - New =l

Library namne:
é’- C:\Program Files [=86]\HAMILTOMLibrarytH zH amH eaterShakerLib. hal

p”
3% @ Function narne:

H5LHamHeaterShaker:SetShakerP arameter
Function parameters:
Hame Value Tr| -
1 | deviceNumber HHS1 2
2 | shakingDirection 1 =]
3 | shaking&ccRamp 530 2
] T 3
0K I I Cancel I I Help
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Step 13: All shakers can be started in parallel. Here, the shaking speed is set to 2000 rpm. This
function will automatically close the plate lock on all shakers.

-

= StartAllShaker of HslHamHeaterShakerLib - New | == |
Library name:
é’- C:%Program Files [861%HAMILT OMN\LibranHzlH amHeaterS hak erLib. hel
0 " " [Bind return value to:] Function name:
~ = H5LHamHeaterShaker:Startslls haker
Function parameters:
Name Value Tr| -
1 | shakingSpeed 2000 -
4 11 3
ak. ] [ Cancel ] [ Help

Step 16: To finish shaking of all shakers at the same time use the “StopAllShaker” Function. This
function does not require any device numbers but will stop all initialized shakers and will
automatically open the plate lock.

-

o StopAllShaker of HslHamHeaterShakerlib - MNew ==

Library name:
é‘- C:\Program Files [#86)sHAMILT OM\LibranysHslHamHeaterShak erLib. hsl

@ 6 @ [Bind return value to:]

Function name:
+ = HSLHamHeaterShaker:StopallShaker

Function parameters:

| | Name Value |Tr| >

m

4 n F

ak ] ’ Cancel ] ’ Help
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18 Hamilton Heater Shaker

Step 17-19: The temperature control of the heater shaker can be terminated after its usage. If the
temperature control is not stopped, heating will continue even after terminating the shaking

process.

-

% StopTempCtrl of HslHamHeaterShakerLib - New &=z
Library name:
é‘- C:%Program Files [x86)5HAMILT OMALibrangHsH armH eaterS hakerLib. hsl
g
i" a [Bind return value to:] Function name:
+ = HSLHamHeaterShaker: StopTempChl
Function parameters:
Name Value Tr| -
1 | deviceNumber HHS1 -
< 1 3
ak ] ’ Cancel ] [ Help

Step 20: The connections to the heater shakers are terminated. This step can be omitted at the
end of a method, since the connections to all heater shakers are anyway automatically terminated

at the end of a method or upon abort of a method.

-

5. Terminate of HslHamHeaterShakerLib - Edit =
Library narme:
% C:\Program Files [«8E]\HAMILT OMALibransHzlHamHeaterShakerLib. hzl
‘ﬂ] w Function narme:
HSLHamHeaterShaker: Terminate
Function parameters:
| I Name I Value ITr| -
4 m 3
ak ] [ Cancel ] [ Help
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18.1.4  Monitoring the Performance of the Hamilton Heater Shaker

For some applications, it might be desirable to monitor the performance of the heater shaker. The
library offers the possibility to monitor the shaking speed and temperature during an application.
The status of the heater shaker is continuously written to the trace file. The settings for the
monitoring can be adjusted within the functions “BeginMonitoring” and “SetTempParameter”.

Within the function “BeginMonitoring” the intervals can be defined, like how often the
performance of the heater shaker will be checked and the deviation from the set shaking speed
that will be tolerated. Choosing which action will be taken if monitoring reports an out of range
measurement is also possible.

All settings regarding the temperature control have to be made within the function
“SetTempParameter”, although the default settings are usually already sufficient.

After monitoring, the return value from the function “EndMonitoring” can be examined. The
function reports whether heating or shaking or both were out of range.

ATTENTION

Placing a cold plate on the hot heater shaker will cool down the heater shaker
so that the temperature might fall below the defined tolerated temperature
range. In this case, the “BeginMonitoring” Function will return an error even if
heating is working correctly.

To avoid this kind of error, the “StartTempCtrl” Function has to be used
immediately before the transport step. This results in heating the heater shaker
again until the temperature is stable for 3 min. Monitoring is paused during the
“StartTempCtrl” Step.

The image below is an example of the monitoring function.

Method | OnAbort

Method

4z CreatellsbDevice of HslHamHeaterShakerLib

=
<@ H3LHamHeaterShaker:CreateUsbDevice(1, HH31)
=4

StartTempCtrl of HelHamHeaterShakerLib
] ‘ HSLHamHeaterShaker:: StarfTempCtrifHHS1, 42, 1)

&J  StartShaker of HslHamHeaterShakerLib
‘ HSLHamHeaterShaker:; StartShaker(HHS1, 1000}

43

a4

&4  BeginMenitering of HslHamHeaterShakerLib
~/a HSLHamHeaterShaker::BeginMonitoring(1, 10, 10, 0)
46 @  Timer Start

Start timer ‘timer1’, =et to relative time: "40° [s]

47 Timer: Wait for

Watt for timer timer1’, show timer display, not stoppable timer.
EndMonitoring of HelHamHeaterShakerLib
HSLHamHeaterShaker::EndMenitoring(HHS 1, HHSMoniterResult)

StopShaker of HslHamHeaterShakerLib
HSLHamHeaterShaker::StopShaker(HHS1)

StopTempCtrl of HslHamHeaterShakerLio
HSLHamHeaterShaker:: StopTempCtri(HHS1)

Terminate of HelHamHeaterShakerLib
HSLHamHeaterShaker: Terminate()

43

Rt Ik Do

49

“
T
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19 CR Needle Wash Station

19 CR Needle Wash Station

19.1 Needle Washing Using the CR Needle Wash Station

In combination with a wash station, re-usable steel needles can be used for pipetting with the
spreadable 1000ul-pipetting channels of the ML STAR, instead of using the disposable tips. The
result of washing needles depends on the wash setting.

NOTE

If carry-over is not acceptable for the application, use new disposable tips for
each aspiration step instead of washed steel needles.

a) CR Washer Unit
b) Pump Unit A and Tubing
¢) Waste Container (one)
N d) Wash Solution Containers (two)

0) d)

The wash cycle of the CR needle wash station works in parallel to the pipetting steps. Liquid level
sensors in the containers recognize whether the wash solution is used up or if the waste bottle is
full. During run time, a message box is displayed giving the opportunity to refill/lempty the
containers.

19.2 Command Description

The following tables in this section give a brief overview of the available commands for the CR
needle wash station.
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19.2.1  Single Steps

Liguid Handling

1000ul-Pipetting Channel

Command Icon Action Performed

1000ul Channel Tip Pick Up ”- y Picks up a CO-RE tip or needle.

1000

1000ul Channel Start Needle b Starts a needle wash module.

Wash

1000ul Channel Wait For Needle ) Waits for the needle wash module to be ready.
Wash -

1000ul Channel Tip Eject Hi.'.' Discards the tip into the tip waste or the needle

ol into the wash station or rack.

NOTE

It is recommended to use the “SmartStep Needle Pickup”. If the “1000ul-
Channel Tip Pick Up” Single Step is used, a “1000ul Channel Wait for
Needle Wash” Step has to be programmed before the tip pick up step.

With the Easy Step ASPIRATE, the needle pick up is also possible.

With the Easy Step DISPENSE, needle eject and start washing is also possible.

19.2.2 Smart Steps

The needle wash step is embedded in the “Needle Eject” Command.

ML_STAR Smart Steps

Command Icon Action Performed

1000ul Needle Wash Settings % Sets Wash Parameters.

1000ul Channel Needle Pick Up f Picks up a needle.

1000ul Channel Needle Eject .]..| |Ejects the needle for (optional) washing.
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19 CR Needle Wash Station

19.3 Programming the CR Needle Wash Station

Below is a simple example of a method showing how to program the CR Wash Station using the
Smart Steps. This method will wash all three sets of needles in the wash station. This could be
useful after the instrument was not used for a long time.

1. First, activate the wash station in the System Configuration Editor. Please note that this entry
will work globally for all methods. If the method does not use a wash station, it can also be
switched off here.

2] HAMILTON System Configuration Editor =R ==
File Help
Hz|»|@
- Camera Channel Mot available -
8 System Settings CO-RE 284 Head Not avaiable
CO-RE 96 Head Mot available
e Eror Settings ISWAP Small gripper
MNano pipettor Mot available
" Pump Station 1 (node HW) Mot available
"I Securty Settings Pump Station 2 (node HU) Nt avaiable
Pump Station 3 (node HY) Mot available
“% Step Selection Simulation Off
Simulator Delay 0%
S-Tube Capper: number of channels 0
!I Microlab® STARlet (ML_STAR) S-Tube Capper: raster 36mm
Temperature-controlled Carrier 1 Mot available
Temperature-controlled Carrier 2 Mot available =
Tube Gripper Mot available
Available [~]
‘wiash station 2 Mot available
E Step return value delimiter [
Block Data Delimiter used: [ (default)
Field Delimiter used: . (default) il
Wash station 1
Defines whether the wash station is in simulation mode available or not.

2. The method requires the following Deck Layout:
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Creating the Deck Layout
1. Create a new method called DemoWashStation.med.

iJ Hamilton Method Editor - [Method2 (Modified]]
El[File| Edit View Method Tools Window Help

Too 7 Dpen... Ctrl+Q 2 Sub-method Library...
=l  Close il System Deck...
a Close All Temnplate Library...

2. Switch to the “Labware” Tab and add the search string “Wash high” to the “Search Labware”
Field. The system will filter out everything except the two possible wash stations. Select the
“Car_Wash_1 CR_HighNeedle_A00" Carrier for the wash station and drag it onto the deck.
Refer to the image below.

Search Labware: wash high -

+ | |Car_Wash_1_CR_HighMeedle_AQ0
—| | Car_Wash_2_CR_HighMeedle_aQ0

m

Creating the Sequences
Create one sequence over all three wash blocks and name it “AllHighNeedles”.

Creating the Method
The resulting method should look like this:

Method | Dnabort

Method

1 Initialize (Zingle Step) on ML_STAR
@ Alweays initialize: Off
3return valuels)
2 % 1000pl Channel Meedle Wash Settings from Micralab® STAR Smart Steps

Instrument short name 'ML_STAR', Wash sequence: 'WML_STAR AlHighMeedles', (Start with wash liguid one).
Wigzh liquid one: Rinze time [=]: '3', Soak time [=] 'S, Flowe rate [mlis] 11"

Wimzh liquid tva: Rinze time [=] '0°, Sosk time 2] '0°, Flowe rate [mlis] 111"

Draining time [=] 10"

] El Loap
@ 3 times
loopCounter! used as loop counter variahle
4 1000p! Channel Meedle Pick Up from Microlab® STAR Smart Steps
+ﬁ+ Instrumert shart name 'WML_STAR', Meedle sequence: 'WL_STAR AlHighteedes'.
Canzume sequence postions: OFF.
]'_ 1000pl Channel Meedle Eject from Microlab® STAR Smart Steps
FT Instrument short name ML_STAR, Needie sequence: 'ML_STAR AlHighNesres',
Start weash: ON

5] @ End Loop
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19 CR Needle Wash Station

1. Define the wash settings using the “Needle Wash Settings” Smart Step (line 2).

This table shows default values of the wash parameters for 1000ul, 300ul and 10ul-volume

needles.

Needle R_inse Spak Flow quining
time time rate time

10ul 5 seconds 5 seconds 16 ml/second 10 seconds

300 ul 5 seconds 5 seconds 15 ml/second 10 seconds

1000 p 5 seconds 5 seconds 11 ml/second 10 seconds

3. Select the wash sequence that shall be used for washing needles. Set all wash parameters
and Click [OK].

4. Create a loop of 3 iterations (or use the sequence “AllHighNeedles” as the limitation).
@) |terate a fied number of times

Mumber of iterations:
3 -

5. The next step would be to pick up the needles:

<t 10004 Channel Needle Pick Up - New (5w

[ngtrument hort name:
|ML_ST4R

hd |

Meedle requence:
ML_STAR AlHightolumet eedles

-

[dze Chrl + left mouze to drag & drop a sequence from spztem deck

Conzume sequence positions

|Ehannel zettings... | | Error settings... |

| 0k || Cancel |[ Help ]

6. Please note that the sequence can be selected from the drop down list or by clicking [Ctrl]. It
can be “Drag and Dropped” directly from the Deck Layout.
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7. The needle eject dialog box appears as shown:

#l+ 10001 Channel Needle Eject - New [23m]
Instrument short name:
ML_STAR = |
Meedle sequence
kL_STAR AlHigholumet eedles -
Usze Chl + left mouse to drag & drop a sequence from system deck
o | Start wash
| EhannelseMngs”.| | Ermor zeftings. .. |
| ] || Cancel | [ Help ]

8. Make sure that the “Start wash” Checkbox is ticked. Activating this box will close the wash
modules lid right after ejecting and start the washing with the specified parameters.

NOTE

It is recommended to use the “Needle Pickup” Smart Step. If the “1000ul
Channel Tip Pick Up” Single Step is used, a “1000ul Channel Wait for
Needle Wash” Step has to be programmed before the tip pick up step.

With the Easy Step ASPIRATE, the needle pick up is also possible.

With the Easy Step DISPENSE, needle eject and start washing is also possible.

The error settings are similar to those of the “Pipette” Smart Step.
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20 DC Needle Wash Station

20 DC Needle Wash Station

In combination with a wash station, re-usable steel needles can be used for pipetting with the
spreadable pipetting channels of the ML STAR, instead of using the disposable tips. The result of
washing the needles depends on the wash setting.

NOTE

It is recommended to use the “Needle Pickup” SmartStep. If the “71000ul
Channel Tip Pick Up” Single Step is used, a “1000ul Channel Wait for
Needle Wash” Step has to be programmed before the tip pick up step.

With the Easy Step ASPIRATE, the needle pick up is also possible.
With the Easy Step DISPENSE, needle eject and start washing is also possible.

Sample transfers may be done using new disposable tips, while reagents, buffers, etc. may be
distributed with needles.

The picture below shows a complete, hooked-up DC needle wash station:

a) DC Washer Unit
B) Pump Unit P and Tubing

C) Wash Solution Container

D) Waste Container

| c) d)

The DC needle wash station does not allow parallel washing and pipetting. Liquid level sensors
inside the washer unit prevent flooding of the system. The washer unit recognizes if there is not
enough liquid to fill the wash chamber.

The DC needle wash station consists of 32 positions for needles. Two different sets of needles can
be used simultaneously. All types of needles (10 pl, 300 pl and 1000 pl) can be washed.

NOTE

There is no liquid level sensor in the waste container. Always empty the waste
container in refilling the wash solution container.
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NOTE
The DC Needle Wash Station is no longer available.

20.1 Command Description

The commands for the DC needle wash station are functions of the
“HSLMIStarDcWashstationLib”.

library

HSLMIStarDcWashstationLib:

Command Icon Action Performed

Wash Settings Sets wash parameters.

Needle Wash Starts the wash step.

Needle Wash2 Starts the wash step.

Empty Fill Wash Chamber Empties or refills the wash chamber.

S MRS S

20.2 Programming the DC Needle Wash Station

To create a method using needle washing with the DC needle wash station, follow these steps:

1. Create a new method called DC_WashstationDemao.

2. Add the template for the DC needle wash station: Car_DC_WashStation_CR_Needle_AO01 to

the layout.
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20 DC Needle Wash Station

The following sequences belong to the template of the DC needle wash station:

Pos Sequence Name Use

1 waste_dc_washstation_0001 Dispensing the rest volume before the
needle wash (empty tip).

2 waste_dc_washstation_0002 Dispensing the rest volume before the
needle wash (empty tip).

3 washchamber_dc_washstation_0001 Washing the needles.

3. Add the needle sequence (according to the used needles and the Node ID setting of the pump
unit and washer unit) to the template of the DC needle wash station. The needle sequence
corresponds to the position (for picking up/ releasing) of the needles.

E.g. DC 300ul needles rack (HU)

DiC 10000l needles rack (HY) A
O 10000l needles rack (HW)

O 10ul needles rack (HL

O 100l needles rack (HY)

CiZ 10ul needles rack (H'W

DiC 300ul needles rack (HU
DiC 300ul needles rack (HY)
. Lo 3000l needles rack (HW

15 20 25

HU, HW and HV are the node (ID-) names of the corresponding pump unit

4. Switch to the method and add the HSLMIStarDcWashstationLib library.
5. Program a similar method like for the CR-Washstation. Use the help file of the HSL Library.
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6. Recommended wash settings and typical carry-over:
300ul needle Result
(Asp./disp 100ul fluorescein solution 2g/100ml
PBS; wash solution deionized water)
Wash volume: 300ul Duration: 45 sec
Wash cycles: 2 Water consumption: 125 ml
Mix cycles: 3 Carryover: >4.0x10°
Soak time: 0 sec
Immersion depth: 5 mm
Wash volume: 300pl Duration: 70 sec
Wash cycles: 3 Water consumption: 250 ml
Mix cycles: 3 Carryover: >3.0x10°
Soak time: 0 sec
Immersion depth: 5 mm
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21 Wash Station 96

21 Wash Station 96

The Wash station 96 is an optional device for washing 96 disposable tips in parallel. The tips are
washed both outside and inside at the same time: on the outside in the wash chamber of the wash
station 96 and on the inside by aspiration/dispense cycles with the CO-RE 96 Probe Head. The
result of washing the tips depends on the wash setting.

NOTE

If carry-over is not acceptable for the application, use new disposable tips for
each aspiration step.

The wash station 96 is no longer available. It was replaced by the wash station
96/384.

Sample transfers may be done using new disposable tips, while reagents, buffers, etc. may be
distributed with washed tips.

The picture below shows a complete, fully connected wash station 96:

a) Washer unit 96
b) b) Pump unit P and tubing
c) Waste container

d) Wash solution container

/% - )
‘. { \ \

c) d)

Liguid level sensors inside the washer unit prevent flooding of the system. On the other hand, the
washer unit recognizes if there is not enough liquid to fill the wash chamber.

NOTE

There is no liquid level sensor in the waste container. In case of refilling the
wash solution container, always empty the waste container.

When re-using washed tips, pipetting precision may decrease by a factor of 3.
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21.1 Command Description

The table below gives a brief overview of the available commands for the wash station 96. Another
possibility to wash the tips is given by the “CO-RE 96 Head Dispense” Basic Step Command. In
the Basic dispense step, the wash function via the “Wash tips after dispense” Parameter can be
enabled. The wash parameter can be set through the [Customize...] Button.

Ligquid Handling

CO-RE 96 Probe Head

Command Icon Action Performed

CO-RE 96 Head Wash i ' | Wash tips using the default settings.

CO-RE 96 Head Empty Washer 'E' Empty washer.

21.2 Programming the Wash Station 96

The following is a simple example on how to program the wash station 96 using Single Steps.

Please note that the CO-RE 96 Probe Head and one of the Pump Stations in the System have to
be activated in the Configuration Editor.

B
Autoload Aovalable
Channel raster S
CO-RE 384 Head Mot available
CO-RE 96 Head Available
ISWaP Small anpper
Mano pipettar budlti channel anly
MNumber of channels a
Pump Stabion 1 [node Hw) Wwhash station 96
Pump Station 2 [node HU) Mot available
Pump Station 3 [node HY] Mot available
Simulation O

Creating the Deck Layout
The method requires the following Deck Layout:
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21 Wash Station 96

Add a wash station, slide waste and a standard tip carrier to the deck. Use the “Search Labware”
Field to add the following labware:

e “CORE_HU_96WashStation_A00"
e “Core_96SlideWaste” from "ML STAR Wastes"
e “TIP_CAR_480_ST_A00"

Creating the Method
The resulting method should look like the image shown below.

1 Initislize (Single Step) on ML_STAR
@ Channel (1..8% 11111111, Optimized channel use; All sequence positions, Use default waste: On, Ahvays intislize; Off
3 return valuels)
2 CO-RE 96 Head Tip Pick Up (Single Step) on ML_STAR
",ﬁ::é Channel (1963 1111111111111 e e T T e 1 111
ML _STAR MIStar Standard olumeTips, Sequence counting: (07 Manually
4 return valuei=) .
3 . CO-RE 96 Head Wash (Single Step) on ML_STAR
Qﬁ Wash cycles: 2
3 return valuels)
4 CO-RE 96 Head Tip Eject (Single Step) on ML_STAR
1& Eject on known position: (1] Eject on tip pick up position
4 return valuels) |

1. Pick up tips from the tip carrier. Set “Manually” for sequence counting to eject the tips to the
pickup position (Step 2).

2. In line 3, use the “CO-RE 96 Head Wash” Wash Step without modifying the default values.
These values guarantee and are the basis for good wash results.

3. Eject the tips. Use “Eject on tip pick up position” to eject the tips back into the tip carrier.

-

CO-RE96 Head Tip Eject (Single Step) - New

Sequence settings
Eject on known position:
{1) Eject on tip pick up position -
Eject destination: Sequence counting:
{0) Manually

Use Ctrl + left mouse to drag & drop a sequence from system deck

Error settings...

QK | | Cancel | [ Help ]

NOTE

The method can be accelerated when programming the last “Refill wash
chamber” Command parallel to the succeeding method steps.
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Creating a Modified Method

The method above can be modified to speed up the wash step. The last refilling command for the
wash chamber has to be programmed in parallel to the tip eject step. The resulting modified

method should look like the image shown below.

1 A Initislize (Single Step) on ML_STAR
@ Channel (1,83 11111111, Optimized channel use: Al sequence positions,

Use default waste: On, Always initialize: Off
3 return valuels)
2 CO-RE 96 Head Tip Pick Up (Single Step) on ML_STAR
] ;.d Channel (1,967

T T T T T 11111111

T T T T 111111111111, Segquence:

ML_STAR MiStarStandardolumeTips, Sequence counting: (00 Manually

4 return valuels) .
5 v CO-RE 96 Head Wash (Single Step) on ML_STAR
r% Wash cycles: 2

3 return value(s)

Refill wash liquid after empty: (1) On - refil both chambers

4 ¥ Begin Parallel
§ Begin parallel process 'process1'.
3 Wi, CO-RE 96 Head Tip Eject (Single Step) on ML_STAR W CO-RE 96 Head Empty VWasher (Single Step) on ML_STAR
i Eject on known position: (1) Eject on tip pick up position il
4 return valuels) | 3 return valuels) |
[3 +  EndParaliel
v = Wit for parallel process ‘process1" with infinite timeout .

Use the “Begin Parallel” and “End Parallel” Steps to do this.

In the CO-RE 96 Head empty washer step, set the washer parameters to “(2) On — chamber one

only” to have the maximum speed up.

CO-RE 96 Head Empty Washer (Single Step) - New

Washer parameter

Refill after empty:
(2} On - chamber ane only -

|F‘.Eﬁ|| settings... | |Error settings... |

| (0]4 | | Cancel | | Help
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22 Wash Station 96/384

22 Wash Station 96/384

The Wash Station 96/384 is an optional device for washing 96/384 disposable tips in parallel. The
tips are washed both outside and inside at the same time: on the outside in the wash chambers of
the wash station and on the inside by aspiration/dispense cycles using the CO-RE 96 Probe Head /
TADM or the CO-RE 384 Probe Head. The result of washing the tips depends on the wash setting.

NOTE

If carry-over is not acceptable for the application, use new disposable tips for
each aspiration step.

Sample transfers can be done using new disposable tips, while reagents, buffers, etc. can be
distributed with washed tips.

The picture below shows a complete, hooked-up wash station 96/384:

a) Washer unit 96/384
b) Pump unit H and tubing
c) Waste container

d) Wash solution containers

c) d)

Liguid level sensors inside the washer unit prevent flooding of the system. The washer unit
recognizes if there is not enough liquid to fill the wash chamber.

NOTE

Always empty the waste container when refilling the wash solution container.
When re-using washed tips, pipetting precision may increase by a factor of 3.
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22.1 Command Description

The table below gives a brief overview of the available commands for the wash station 96/384.
Another possibility to wash the tips is given by the basic step commands “CO-RE 96 Head
Dispense” / “CO-RE 384 Head Dispense”. In the basic dispense step, the wash function can be
enabled via the “Wash tips after dispense” Parameter. The wash parameter can be set through
the [Customize...] Button.

Liquid Handling

CO-RE 96 Probe Head

Command Icon Action Performed

CO-RE 96 Head Wash #Eil Wash tips.

CO-RE 96 Head Empty Washer Empty washer.

Liquid Handling

CO-RE 384 Probe Head

Command Icon Action Performed
CO-RE 384 Head Wash Hg Wash tips.
CO-RE 384 Head Empty Washer 2 Empty washer.
ATTENTION

The CO-RE 384 Probe Head performs a blow out after the wash steps. The
software automatically uses the tip picking up position (tip rack). Therefore do
not reload the tip rack of the pick-up position if performing any wash steps.
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22 Wash Station 96/384

22.2 Programming the Wash Station 96/384

The following is a simple example on how to program the wash station 96/384 using the Single
Steps.

Activate the CO-RE 384 Probe Head and the Pump Station 2 in the Configuration Editor:

=
Autoload Anailable
Channel razter rnirn
CO-RE 384 Head Anailable
CO-RE 965 Head Mat available
I5WA P Srnall gripper
Mano pipettor Multi channel anly
Mumber of channels 8
Pumnp Station 1 [node HW) Mot available
Pump Station 2 [node HLU) Dwal chamber wash station 96,384
Pump Station 3 [node HY) Mot available
Sirmulation (Ift

Creating the Deck Layout
The method requires the following Deck Layout:

Use the “Search Labware” Field to add the following labware to the deck:
e “CORE384DualWashStation_ HU_ A00"

e “Core 384 Slide Waste”

e “TIP384_CAR_1920 50ul_A00”

Creating the Sequences

In this example, the default sequences are being used.
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Creating the Method
The resulting method should look like the image below:

1 A Initialize (Single Step) on ML_STAR

@ Channel (1.8 11111111, Optimized channel uze: Al seguence positions, Usze default waste: On, Ahvays initialize: Off
3 return value(s) |
2 CO-RE 384 Head Tip Pick Up (Single Step) on ML_STAR

% Channel (1..334), Sequence: ML_STAR MiStarCoRe33d4HeadTips, Sequence courting: (00 Manually

4 return value(s) .
3 1 Ci3-RE 354 Head Wash (Single Step) on ML_STAR
;@ Wash cycles; 2
3 return value(s) .
4 E CO-RE 384 Head Tip Eject (Single Stepd on ML_STAR

Eject an knowen pasition: (1) Eject on tip pick up position
4 return value(s) .

The step in line 1 initializes the instrument.

In step 2, the tips are picked up from the tip carrier (sequence counting = “Manually”).

CO-RE 384 Head Tip Pick Up (Single Step) - New

Sequence settings

Tip mode:
() Al -

Sequence: Sequence counting:
ML_STAR.MIStar 50ulTipFor 334 - (0) Manually -

Use Ctrl + left mouse to drag & drop a sequence from system deck

Channel settings... Error settings...

CK | | Cancel | | Help |

1. Use the “CO-RE 384 Head Wash” Wash Step without modifying the default values. These
values guarantee and are the basis for good wash results.

CO-RE 384 Head Wash (Single Step) - New

Wash parameter
Wash cydes:
2 -

| Adwvanced... | |Error settings...|

0K | | Cancel | [ Help ]

436 627044_00



22 Wash Station 96/384

2. Eject the tips. Use “Eject on tip pick up position” to eject the tips back into the tip carrier.

CO-RE 384 Head Tip Eject (Single Step) - New

Sequence settings
Eject on known position:
(1) Eject on tip pick up position -
Tip mode:
() Al
Eject destination: Sequence counting:
(0) Manually

Use Ctrl +left mouse to drag & drop a sequence from system deck

Error settings...

0K | | Cancel | [ Help ]

NOTE

Always empty the waste container when refilling the wash solution container.
When re-using washed tips, pipetting precision may increase by a factor of 3.
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23 Temperature Controlled Carrier (TCC)

23 Temperature Controlled Carrier (TCC)

The temperature controlled carrier (TCC) is a device for heating and cooling of microplates. It has
four positions for microplates which are all of the same temperature. The TCC can heat
microplates up to 60°C or cool them down to 22°C below ambient temperature.

A maximum of two TCCs can be placed on one ML STAR and controlled by the VENUS Software.

Activate the Temperature Controlled Carrier in the System Configuration Editor (ML STAR Tab).

=

Autoload

Chanrel raster

CO-RE 324 Head

C0-AE 95 Head

iSWwWaP

Mano pipettor

Murmber of channels
Purnp Station 1 [hode Hw)
Purnp Station 2 [hode HU)
Purnp Station 3 [hode HY)
Sirmulation

Simulatar D elay

Temperature-controlled Carrier 1
Temperature-controlled Carrier 2
Wwiash station 1
Wwhash station 2

Available
Srmm

Mat available
Mat available
Small gripper
tulti channel anly
a

Mat available
Mat available
MHat available
0

0

Available

MHat available
Available

Mot available

The method is also using the sample tracker to store the pipetting data to a file. It can be activated
in the System Configuration Editor (System Tab) as well.

B

Flag zecondany Weszels

Sample Tracking
“Wector Databasze

Wector Database connection

23.1 Command Description

Dizabled

On

On

D atabaze 'HamiltonectorDB' on server

The table below gives a brief overview of the available commands for the TCC.

ML_STAR

Preparation

Command

Icon

Action Performed

Set Carrier Temperature

Sets the temperature of a TCC.

Get Carrier Temperature

Ja

Retrieves the temperature of a TCC.
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Typical times (at 40% rel. humidity) to heat and cool a Microplate are (Tampient~ 20°C):
Tambient t0 60°C: 20 min
60 °C to Tambient: 20 min
Tambient t0 4°C: 15 min

4°Cto 60°C: 25 min

23.2 Programming the TCC / Sample Tracking

The following example makes use of the TCC and shows the additional functionality of the
ML STAR user software. It can be found under the name “Example”.

Creating the Deck Layout

Create the Deck Layout holding the following:

e Tip carrier (TIP_CAR_480_ST_AQ0).

e 6 tube carriers (SMP_CAR_32_12x75_A00) for 32 sample tubes each.
e Temperature-controlled carrier (Car_TCC_1).

e Two standard Nunc plates (Nun_96 FI L) on the TCC.

23.3 Creating the Sequences

Under the “Sequences” Tab, select the “Channels” Stamp Tool and create the following:
e A sequence over all six tube carriers named “AllSamples”.

¢ A sequence over the two plates named ‘Target'.
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23 Temperature Controlled Carrier (TCC)

Creating the Method

In order to use the “Generate Mapping File” Step, which will create an output file with source /
target / volume information, the “Data Handling Steps” Option has to be activated in “Method >
Instruments and Smart Steps”

Smiart Steps:

| Custom Dialog Steps
J|Data Handling Steps

| Microlab® STAR Smart St

B

The complete method should look like the image presented below, following the first “Initialize”
Step.

Method | Onabart
Method

1 Load from Mictolab® STAR Smart Steps
q'm‘ Instrument short name WML_STAR', load '3 sequencels):
- 'ML_STAR. AllSamples'
- 'ML_STAR Target'
- 'ML_STAR MiStarStandardyolumeTips'

?  User Input

i Dialog Title: "Enter the number of samples to process", Return Yalue: ", Buttons: 'Only 'O button', Default: "OK', Sound: ",

Timeout: infinite'

It

EndPos ("Howe many samples today?, Integer, 32,1, 192

CarrierTemp ("At what carrier temperature?”, Integer, 1,1, 2)
3 & Set Carrier Temperature (Single Step) on ML_STAR

J Rack type: Car_TCC_1_0001, Temperature ["C] CartierTemp, Mode: (1) When tempersture is reached, Time to temperature

check [z] 600
3 return value(s) |

4 vy Sequence: Set Endd Position
aaa endpostion of sequence ML_STAR AllSamples' = 'EndPos’
=1 e w9 Pipefte - Simple (1-1] from Microlab® STAR Smart Steps

Azpirate sequence: ML_STAR AllSamples (controling sequence)’, Dispense sequence: ML_STAR. Target'.
G e Generate Mapping File from Data Handling Steps
Instrument 'ML_STARY, Target sequence 'ML_STAR Target', Mapping file "=LakiD=_sBC=_=Mo=xIs" generate file in the

Log-Files path (presently set to CProgramme HAMILTOMLogfilest)
Fitter infarmation for the following 1 sequences:
- Sequence 'ML_STAR AlSamples' on instrument 'ML_STAR!
7 ¥ Unlaad from Microlab® STAR Smart Steps

djl[ﬂ] Instrument short name "WL_STAR, unload '3' sequenceis):
- 'ML_STAR AllSamples'
- 'ML_STAR MIStar StandardvolumeTips'
- 'ML_STAR. Target'

dd JJ Instrument short name WML_STAR', Standard pipette procedure: Mode: Simple (1-1), Pipette volume [pl]: 'S0,

-

Method Analysis
A look on how the method is constructed.
1. First, all carriers are loaded using the “Load” Smart Step:

2. Auserinputis used in line 2 to get both the number of samples to process and the temperature
of the TCC to set. Do not forget to enclose the text in quotation marks; otherwise the system
will interpret it as a new variable.
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3.

10.

Step 3 will set the temperature of the TCC.

Set Carrier Temperature (Single Step) - Mew

Temperature-controlled carrier:
Car_TCC_1 0001 -

Temperature control;
(1) On -

Temperature settings

Temperature:

CarrierTemperature * 2°C
Time to temperature check:

600 - 5
Go to next step:

(1) When temperature is reached -

Error settings...
QK | | Cancel | [ Help ]

The carrier temperature is not set in absolute. It is held in the variable depending on the user’s
input.

Please note that this step will continue when the temperature is reached. This means that it will
wait for 600 sec and then check if the temperature was reached. For detailed information, refer
to the steps in the help file.

In step 4, the end position of the AllSamples sequence is set to the number the user has
specified. Since there is a limit in the user’s input, the number cannot be set wrong.

i o

337 Sequence: Set End Position - New @
Set end pozition of zequence:; to pozition:
ML_STAR.AISamples v | = Mumber0fSamples v
| ] | | Cancel | [ Help

The “Pipette Simple” Step will bring the liquid from the tubes into the plate. Depending on the
number of samples, either only one plate or both plates are used.

In step 6 a “Report Mapping File” is generated. In this file, all the liquid transfers of selectable
sequences are reported. Refer to Section 11.9.2 Generating a Mapping File for more
information.

Enter a sequence in the “Generate mapping file(s) of sequence” Field. The mapping file will
contain all information about the liquid that was pipetted into the sequence. Using “Sequences
of interest”, it is possible to select which source sequences shall be taken into account.

In the “Sequences of interest”, selecting sequences where the liquid comes from is specified.
In this case, the samples are coming from the AllSample sequences. If there was a buffer or
reagent sequence as well, insert those sequences too. This is to see where all liquid comes
from.

442
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23 Temperature Controlled Carrier (TCC)

11. The filename is created by a constant string, but it is more useful to use information contained
in the database by place-holders. The default file name is built using the labware ID, the
barcode and an auto-incrementing number.

12. The path where to store the mapping file(s) has to be specified. If left blank like in the example,
the data will be stored to the logdfiles directory.

13. If a customized path is entered, be sure the path exists before the mapping file has to be
generated.

"-? Generate Mapping File - New @

Inztrument shart name:
[ML_STAR =

Generate mapping file(z] of sequence:

ML_STAR.TargetPlate - Customize...

[ Filkering infarmation of following sequence(s]: |

Instrument Sequence of interest -
ML_STAR || ML_STAR AllSamples -

m

Add | | Remove

[ Filtering information of experiment{z]: ]

Shing used to generate the mapping file namefs] Create one file for full sequence of interest

"¢LablDe_<BCy_<Mox.uls" - .
Open file to append

[ Create file[z] in the following directon: | -
> M

[ Bind returned array [generated file name(z]) to: |

ak. | | Cancel | [ Help

14. The output file will be filtered to contain only the error free processed samples.

15. To do so, click the [Customize...] Button.

Filter wells
Show all With errors only
Processed only Where status summary is one of;

@) Without errars only

| Exdude multiple entries if source is mixed

16. To filter and keep the errorless ones only, select the [Without errors only] Radio Button.

17. In the Sorting field, specify the sorting direction to “Sort records by column”.
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18. As seen below, it is possible to customize the columns. The standard and constant columns
are displayed on the left side; either the CAT heater shaker or TELESHAKE. Renaming the
column name on the right side can be done.

Serting

(@) Sort records by column (A1, B1, C1...)
(71 Sort records by row (A1, A2, A3...)

Columns to be exported Column name
1 Record ID "Recordid” =
2 |[]| Target Rack Barcode “TRackBC" =
3 Target Labware 1D “TLabwareld” L
4 Target Position ID “TPositionid™ L
5 ||| Target Posttion Barcode “TPositionBC” =
] Target Status Summary "TatatusSummary™ A
T Target Status Summary Description "TSum3tateDescription” £
8 Target Volume "TWolume” =
b Source Rack Barcode "SRackBC" L
10][ || Source Labware ID “SLabwareld” | - |
11| || Source Posttion ID "SPositionld” | - |
12 Source Position Barcode “SPositionBC" |~ |
13 Action Timestamp “ActionDateTime" L]
14 lU=er name “Userlame” L

19. The resulting file is shown below. If customized column names are specified, all columns are
marked with a “T” refers to the Target Sequence while all columns beginning with “S” refers to
the Source Sequence.

A B [ © [ D [ E [ F [ G [ H [ |
| 1 |Recordlc TLabwareld TPositionld TStatusSummary TSumStateDescription TYolume SRackBC  ActionDateTime UserName
L2 | 1 Mun_896_FI_Lh_0001 Al 0 Correct pipetting 150 CarrietBiC 2008-03-3011:42:20 chdanuser
| 3 | 2 Mun_96_FI_Lb_0001 B1 0 Carrect pipetting 150 CarrietBC 2008-03-3011:42:20 chdanuser
L4 | 3 Mun_96_FI_Lb_0o01 1 0 Carrect pipetting 150 CarrietBC 20058-03-30 11:42:20 chdanuser
| 5 | 4 MNun_96_F1_Lb_0001 D1 0 Correct pipetting 150 CarrierBC 20058-03-30 11:42:20 chdanuser
| 6 | 5 Mun_96_FI_Lb_0001 E1 0 Correct pipetting 160 CarrierBC 2008-03-3011:42:20 chdanuser
L7 B Mun_96_FI_Lb_0001 F1 0 Correct pipetting 150 CarrietBC 2008-03-3011:42:20 chdanuser
| 8 | 7 Mun_86_FI_Lb_0001 G1 0 Correct pipetting 180 CarrietBC 2008-03-30 11:42:20 chdanuser
| 9 | 8 Mun_86_FI_Lb_0001 H1 0 Correct pipetting 160 CarrietBC 2008-03-3011:42:20 chdanuszer
| 10 | 9 Mun_96_FI_Lb_0001 A2 0 Correct pipetting 180 CarrietBC 2008-03-3011:42:24 chdanuszer
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24 Basic Vacuum System (BVS) / Crystal Vacuum System

(CVS)

The CVS (Crystal Vacuum System) consists of a seven-track-wide carrier with a vacuum manifold,
a park position for the manifold top and two plate positions. The rear Microplate position can be

replaced by a Hamilton Heater Shaker.

The vacuum is generated with a pump, for example from Vacuubrand, which can be controlled by

the VENUS Software.

The manifold top can be handled either by the iSWAP or the CO-RE Gripper. If the iSWAP are
used for these movements, four tracks next to the BVS / CVS carrier have to be empty, usually on

the right side.

For more details about the CVS, refer to the ML STAR Line Operator’'s Manual.

NOTE

24.1 Command Description

The commands for the BVS [/ CVS are functions of

BVS and CVS are similar and need the same programming steps but different
labware. If it is not certain which labware is at hand, teach the position inside
the active position to avoid step losses during plate transports.

library

“HSLVacuuBrandPump.hsl”. To make the library functions available, install the library through

“Tools > Hamilton Support Software...".

The following commands are integrated in the “HSLVacuuBrandPump” Library:

< HSLVacuuBrandPump

@ HSLStarBVSLib::
A H5LStarBVSLibe:
. HSLStarBV5Lib::
@ HS5LStarBVSLibe:
o H5LStarBVSLike:
(@ HsLStarBVSLib::
@] H5LStarBVsLib:
L HSLStarBVSLib::
L HSLStarBVSLibs:
"'1:;: H5LVacuuBrandPump::Initialize

*4 H5LWacuuBrandPump:OpenAirAdmittanceVa
“a H5WWacuuBrandPurmp:ReqActualPressure

BVSAbort
BV5GetAmbientPressure
BYSGetSimulationMode
BYSInitialize
BYSSetSimulationhMode
BY5Terminate

BYSTrack

BYSVacuum
BVSVacuumTrack

%5 H5LWacuuBrandPump::5tartPressureControl
:‘:1'& H5LVacuuBrandPump:StopPumplmmediatly
&, HSLVacuuBrandPump:Terminate

®, H5LVacuuBrandPump:WaitForPumpStopped
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The commands control only the VacuuBrand vacuum pump of the BVS / CVS - the vacuum pump
itself and the air admittance valve. The controlling of the vacuum system runs in the background,
independently from the method. This means that there is no need to create a parallel task. The
only thing to do is to set the transport steps to and from the BVS / CVS and the transport of the
manifold.

There are two libraries combined under one library tab: The old HSLVacuuBrandPump library (Low
Level Steps) and the new HSLStarBVSLib (High Level Steps).

HSLStarBVSLib: (recommended — HIGH LEVEL FUNCTIONS)

Command Icon Action Performed

BVSAbort This function is used to stop all pump units and

shut down their connections in an abort handler.

BVSGetAmbientPressure Returns the ambient pressure measured with the

specified pump unit.

BVSGetSimulationMode Returns whether simulation mode is set for the

specified BVS or not.

BVSiInitialize This function initializes the connection to the

specified BVS.

BVSSetSimulationMode Sets the specified BVS to simulation mode.

BVSTerminate This function closes the connection to the

specified BVS.

BVSTrack Tracks a BVS volume move to the vector
database.

BVSVacuum Runs the vacuum process on the specified BVS.

BVSVacuumTrack Runs the vacuum process on the specified BVS.

&€& =6y 6ls 7 e

The volume move is tracked to the vector
database.
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24 BVS Basic Vacuum System / CVS Crystal Vacuum System

HSLVacuuBrandPump: (older — LOW LEVEL FUNCTIONS)

Command Icon Action Performed

Initialize @ Initializes one of up to four pumps on a RS232
=
@ COM port.

Terminate > Closes connection of a selected pump.
o

Request actual pressure ey Requests pressure of a selected pump.
A

Open Air Admittance Valve ey Opens air-bleed valve at a selected pump.

Start Pressure Control @ Starts pressure control for a desired duration and,
= : :

'Y< after timeout, open the air-bleed valve for a
desired time if necessary.

Wait For Pump Stopped @ Waits for the termination of the “Start Pressure
(@ |Control” Command.

Stop Pump Immediate & Stops a running “Start Pressure Control”

< | Command immediately. The air-bleed valve will be
opened. This command is provided for emergency
cases (e.g. error handling).

24.2 Integration of BVS / CVS

The labware for the CVS carrier can be downloaded from the Resource Center.
The labware for the BVS / CVS catrrier is saved in the folder “ML STAR CVS”".
Three definitions are predefined for BVS / CVS carriers:

e with no shaker
e with one shaker on position 1
¢ with one shaker on position 2

No labware is preloaded on the vacuum system catrriers.

NOTE

Three different versions of vacuum systems exist. All versions need the same
programming steps, but different labware. If it is not certain which labware is at
hand, teach the position inside the active position to avoid step losses during
plate transports.

627044_00 447


http://www.hamiltoncompany.com/support/laboratory-automation/resource-center

VENUS Software Programmer’s Manual

The z-position within the active position of the vacuum system is shown with different levels. See
image below.

Plate on position 7 Plate on position 8

Use the zooming and rotating functions to position the labware in a correct level.

Use the “Search Labware” Text Field to display all BVS carriers. Select the desired one.

Browse... Search Labware: bvs -

[#- Plates PRI EVS ShakerD AO0D
- ML STAR. Carriers BVS_Shakerl Pos1_A00

BWS_Shaker1_Pos2_a00

(- ML STAR Tips BVS_Shaker2_A0D

- ML STAR Wash Stations
... ML STAR Tools =
...ML STAR 96 CO-RE head
ML STAR 334 CO-RE head -

m

Generate default deck sequence Indude cover
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Creating the Deck Layout

Add the following labware to the Deck Layout:

o Atip carrier “TIP_CAR_480_HT_AO00" on the deck

e Three sample tube carriers “SMP_CAR_32_12x100_A00”"

e The BVS vacuum system “BVS_Shaker0_AO00" to the deck

e Areagent carrier “RGT_CAR_3R_A01_0001" (troughs named “Reagentl”, “Reagent2”)
o A plate carrier for Deep Well Plates “PLT_CAR_L5AC_A00"

e The "COREGripTool_AtWaste 1000ul” on the waste block

The following plates are needed:
e Corning_96_Filter on position 7 (Top) of the BVS. Name it ‘FilterPlateActive’
e Cos 96 RD in position 8 of the BVS on the ‘Bottom’ position, named ‘TargetPlateBVS’

e The same Cos_96_RD in position 5 of the plate carrier, named ‘TargetPlateCarrier’

The deck should like the image presented below.

Creating the Sequences

In addition to the default sequences, only one sequence over all three sample carriers named
“AllSamples” is needed.
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Creating the Method
The method for the BVS / CVS should look like the image shown below:

1 Comment

=Init both vacuum system and instrument=

Initizlize (Single Step) on ML_STAR

Channel (1..82 11111111, Optimized channel use: Al sequence positions, Use default waste: On, Alvways initislize: Off
3 return valuel(s) |

Abg
‘J
3 D BvSintislize of HELY acuuBrandPum
Abg
4

HELStarBY 5Lk BY Sinitialize1, 1)

Comment
=Pipette from tubes into the fikerplate=

5 e ¥ Pipette - Simple (1-1] from Microlab® STAR Smart Steps
dd IJJ Instrument short name "ML_STAR', Standard pipette procedure: Mode: Simple (1-13, Pipette wolume [pl]: 100",
Aspirste segquence: WL_STAR AlSamples (cortroling sequence)', Dizpense sequence: 'ML_STAR FiterPlatelctive'

G ﬂw Comment
r =&liquate reagent from Reagent 1 onto fiterplates

&

7 = w¥ Pipette - Aliquat from Microlab® STAR Smart Steps
J dd Instrument short name "ML_STAR', Aliquat procedure, Yolume per well [pl]: 100°.
Aspirste zeguence: "MWL_STAR Reagert!’, Dispensze sequence: 'ML_STAR FilterPlateActive (controling seguence)’.
i ﬂw Comment
3 =activate vacuum pump to wash the samples:=
t B S acuum of HELY acuuBrandPump
‘c,__,) HELStarBYSLik: BWShacuumi(1, 300, 300, 1, 200, ReachedPressureOfBYE)

10 ,&9 Comment
r =Move fiter plate and Manifold to PARK position:=

1 j CO-RE Grip Transport on ML_STAR
L gl Transport labweare from ML_STAR ks _manifoldtop_a00_0002" to 'MWML_STAR bys_manifoldtop_s00_0001"

1 return walue(s) .

12 w Comment
r =Move target plate from carrier into the lovver position of BYS=
13 CO-RE Grip Transport on ML_STAR

L lj Tranzpoart labware from 'ML_STAR TargetPlateCarrier' to 'WML_STAR TargetPlateBY'S'
1 return waluels) .

14 ﬂw Comment
r =hlowve fiter plate and Manifold to ACTIVE position=

J CO-RE Grip Transport on ML_STAR
L l Tranzpoart labware from 'WML_STAR bys_manifoldtop_a00_0001" to 'ML_STAR bys_manifoldtop_a00_0002'
1 return waluels) .

16 ﬂw Comment
3 =aliguate reagent from Reagent2 onto fiterplates

13

17 B ¥ Pipette - Aliquot from Microlsh® STAR Smart Steps
J dd Inztrument short name "ML_STAR', Aliquat procedure, Volume per el [pi]: 400
A zpirgte sequence; "ML_STAR Reagert?', Dispenze sequence: 'ML_STAR FiterPlatetotive (controling seguence’.

15 w Comment
2 =Activate vacuum pump ta solve the samples and bring & into the target plate=

19 t BwSvacuum of HSLY acuuBrandPumg
‘Q__F) HELStarBw S0 BY S vacuumil, 300, 300, 1, 200, ReachedPressureOfBYE)
20 w Camment

3 =hlove fiter plate and MWanifold to PARK postion=

il J CO-RE Grip Transport on ML_STAR
L l Tranzport lakeeare from "WML_STAR bvs _manifolctop_a00_0002' to 'ML_STAR bvs_manifoldtop_a00_0001"
1 return walue(s) .
22 w Comment
2 =haove target plate from the lower position of BYS hack to the carrier=

23 CO-RE Grip Transpott on ML_STAR

L lj Tranzpart lakraeeare from WL_STAR TargetPlateBws' to 'ML_STAR TargetPlateCarriet!
1 return value(s) .

24 @ BYW=STerminate of HELWacuuBrandPump

HELStar By SLib: BY STerminatel 1)
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Method Analysis
Step 1: Initialization of the instrument and the VacuuBrand pump.

Step 2: Pipette samples from tubes into the filter plate on the manifold.
Make sure that the dispensing details settings in step 5 of the Smart Step are set as shown below.

The final sequence manipulation is now used to reset the filter plate sequence back to the start
point (current = 1).

Dispense: Advanced Sequence Settings @
Initial zequence manipulation
| Set curment position to first sequence position
| Set end pozition to last sequence position
Final zequence manipulation
Sequence coresponds ta range
remaining after thiz step
@) uzed within thiz step
| Calibrate carrier if supported
Ok | | Cancel | [ Help
Step 4. Aliquote reagent 1 over all filter plate positions.
Step 5: Activate the vacuum pump to wash the samples.
£ BVYSVacuum of HSLVacuuBrandPurnp - New @
Library name:
t C:Program Files\HARMILTOMLibrarysHS LY acuuBrandPurp. hsl
v [Bind return value tao:] Function name:
= = HSLStarBWSLib:BVSY acuum @
Function parameters:
Name Value T~
1 | pumplD 1 L=
2 | deltaPressure 300 >
3 | duration B0 =
4 | openValve 1 L
5 | threshPressure 200 L= E
6 | reachedPressure reachedPressure L=
Fi 1l I
0] | | Cancel | [ Help

PumplD: The id of the vacuum pump. Having more than one pump, count up from 1.

DeltaPressure: The negative pressure in millibar, calculated from ambient pressure.

Duration: The time of the vacuum action in seconds.
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OpenValve: 1 opens the valve after the duration, O leaves the valve closed so that the pressure is
kept in the vacuum chamber.

ThreshPressure: This is the limit at which the system will indicate the vacuum action as OK (e.g.
ambient pressure was read 900 mbar, delta pressure is set to 300 (that means down to 600 mbar)
and the threshPressure is set to 200 (that means 700 mbar). If the system is able to reach the
threshPressure, the action will be stated as OK.

ReachedPressure: Here, a variable that holds the value of the deepest pressure reached during
this run (to write in the trace file or for your own decisions within the method) can be inserted.

For the steps that follow, refer to the method presented in the preceding two pages
Step 6: moves the manifold with the filter plate to the PARK position of the BVS using CO-RE Grip.

Step 7: moves the target plate from the plate carrier into the lower position of BVS, with the CO-
RE Grip.

Step 8: moves the manifold with the filter plate back to the ACTIVE position of the BVS.

Step 9: aliquots the solving reagent from the ReagentCarrier onto the filter plate. This is used to
solve the samples from the filter so they can be transferred to the target plate underneath the filter
plate. Copy step 4 and change the aspirate position.

Step 10: Vacuum action to bring the samples from the filter plate in the TargetPlate. Copy step 5
and change the duration to 300 seconds.

Steps 11 and 12 move the manifold to the park position (copy step 6) and bring the target plate
back to the plate carrier.

Step 13: will finally terminate the connection between the vacuum pump and PC.

NOTE

The vacuum settings (pressure and duration) are dependent on the filter plates
and the application.

NOTE

For transports of the BVS/CVS manifold top, the “Grip width” and “Grip height”
has to be defined correctly, especially when working with the CO-RE gripper.
Otherwise pipetting channels may be damaged.

24.3 Activating BVS / CVS Maintenance

Activation of BVS / CVS maintenance requires the source files “HslStarLineMaintMetConst.hs_
and “HslStarLineMaintMetConst.stp”. These files can be found in the ...\HAMILTON\Library
Folder.

The files can be modified individually by following the instructions below:

1. Make a copy of the “HsIStarLineMaintMetConst.hs_" HSL file.

2. Modify the value of the constant “isBVSiInstalled(hslFalse);” to
“isBVSinstalled(hsITrue);".

3. Save the file.

4. After checking the syntax, the same file with an extension of “.stp” will be attained.
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5. Rename the original files to something similar to “old_ HslIStarLineMaintMetConst.hs_"
and “old_ HslStarLineMaintMetConst.stp”.

6. Finally rename the files that have been generated to the original names.
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25 The HSL Method Editor

25

The HSL Method Editor

HSL or Hamilton Standard Language is the underlying programming language that the VENUS
Software is operated from. HSL is a C/C++ style programming language. To use HSL, the HSL

Method Editor must be started.

It is a separate program that is located in “C:\Program

Files\Hamilton\Bin\HxHsIMetEd.exe” (depending on the language/installation settings).

The editor is an acclaimed and outstanding text editor. An hsl file can be written using a text editor
however the checksum lines have to be checked personally.

B3 Hamilton HSL Method Editor - [¥fv_star. hsl |

Flle Edit “iew Insert Tools ‘window Help

0 rause

. return
II wihile

onerrar gato
onerrar goto 0
OMErTOr PEsUmE Next

resume nexk

## Dizpensze mode
static
=tatic
static
static

static wariable
static wariable

A4 Liguid class
static wariable
static wariable
static wariable
static wariable
static wariable
static wariable
static wariable
static wariable

static
static
static
static

const
const
const
const

ztatic wariable cLID sensitivity Of£f(0): o
static wariable cLLD =sensitivity_VeryHigh(1): s
static variable cLLD sensitivity Highf{2): s
static wariable cLLD sensitivity_Middle(3): s
static wariable cLID sensitiwity_Low(4): S

variable DispMode JetModePartVolume(0):
wariable DispMode JetModeEmptyTip{1) .

wariable DispMode SurfacelispensePartVolune(2):
wariable DispMode SurfacelispenseEnptyTip(3):

A/ Seguence counting
Sequence_Counting_Manually(0):
Sequence_Counting_Automatic(l)

77 Extended labware file names
wvariable
variable
variable
variable

cLLD
cLLD
cLLD
cLlD
cLLD

zenzitivity
sensitivity
sensitivity
sensitivity
sensitivity

=EdE @B LY EAPENR &9 R
L o _ __
ETENEEE | static wariable Filter PIP Typeil): s~ Filter for typs of pipetting channesl
pioad static variable Filter_Auto_losd(B): s/ Filter for auto load option
. ahort =static wariable Filter Cowver(d): s Filter for cover
B treak static variable Serial Humber(""): ## Serial number of instrument
B define
* handl 5
:"”' ancer #/ Declaration of varisbles for liquid hendling
or S
B function < Test wolumes
B static variable Test_Volume 1_High(1000.0): /7 Test volune 1 in ul for High¥VoluneTip/Needle
static wariable Test_Volumes_2_Standard(10.0}); s Test volume 2 in ul for Standard¥YolumeTip-Heedle
. if else static wariable Test_Volums_1_ Standard(200.0): <7 Test wvolums 1 in ul for StandsrdVolumnseTip-Nesdl:
. ifdef static wariable Test_Volume_2_Low(5.0): 77 Test volume 2 in ul for LowVolumeTip-Heesdle
] et #¢ Pre volunes
B ncude static variable Pre_Volume_1_High{2400.0): ~# Pre volume with High Volume Tips/Needles
. Joop static wariable Pre VDlumE 1 Standard({2400.0); s Pre volume with Standard Volume Tips<Heedles
B method 4/ clID sensitivity

of f

very high
high
middle
Lo

HighVolumseTipVEVDispenselet { "HighVolunsTipVFVDispenselet ")
HighVolumsHeedleVEVDispenselet { "HighVolunsHesdleVFVDizpenselet ")
StandardelumeT1pVFVD1spenseJet("StandardVDlumeTlpVFVD1spenseJet"),
Standard¥olunsTipVEVDispenssSurfacs(’ StandardVolunsTipVEVDispenseSurfacs” )
StandardVoluneleedleVF¥Dispenselet (" StandardVDlumENEEdlEVFVDlSanSBJBt IR
StandardVDlumeHeedleVFVD1spensEEurface( StandardVDlumeHeedleVFVD1spensEEurface 3
LowVoluneTipVFVDispenseSurface( "LowVolunsTipVFVDispenseSurface" ) ;
LowVolunsleedleVEVDispenseSurface( "LowVolunsleed 1eVFVDispenseSurface" ) |

criSiFileName( "~~ML_STAR~WASHSTATION-~Car_Wash_1 CR_HighNeedle A00 tml"):
crWS2FileName( "~~ML_STAR~UWASHSTATION-Car_Wash_ 2 CR_HighNeedle_ &00 tml"):
gen3rdWS1FileName( "~~HKL STAR~“~Car Wash 1 300ullesdle. tml");
gen3rdWS2FileHamne( "~~HL_STAR~“Car_Wash_ 2 300ulleedle tml"}):

Before an HSL file is run, it has to be compiled (translated) into a basic computer language. This is
done by the “MICROLAB STAR Run” Program, which should already be familiar.

Unlike a C/C++ program, the file is compiled just before it is run. This is done every time it is run.
The Hamilton Method Editor is actually a code generator that creates an HSL code simultaneously.
The Run Engine (compiler) runs the HSL file, not the ‘.med’ file.

7

o

o
v

pe
¢

o

T_BercodeExport it equaito |
AcTofiepartList o HSLPeporL

W o Reron AdToRrpmiLatL, STAR, Seens,To, Erperl

) Ay oA

B9 Lo s s v

“Hieet_Marrat o e evde [Curreed_test_Ced]
't’!’ Camatna T cextet i o1 HIEL Repsetl g1

HELFtport CresteaTBancodsfiedn, 1, Test_Nams{Curert_Tes_Crd]
Enan

i, Eize
Poocpont is et 1) Ir“\‘_

e

Gequencs ML_STAR Hontroden_DO0N" o nstruarant
Bl returmed eray 10 'CutputArrey’
Aruwy. oo Sin
Jh e sze ot sy usmtaray
= Lo
D) vt
eopr U e 8 g erta ratts
) Arrey Oet A2
) Tt et e ey gt e sttt
A ko L A
AT ASH Carerd_Test_Crl, Helgltr)

(iqimum

* med
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25.1 HSL File Types

HSL is usually used to create libraries. There are actually 2 HSL file types that may be
encountered:

Files with a file extension of “.hsl|” are known as header files while files with an extension of “.hs_"
are known as Source Files or Implementation Files.

Typically header files will contain only declarations of functions and variables while source files
contain the actual code that is in the function (known as the function implementation).

There are three main reasons to split into header and source files:

1. It allows another person to look only at the header file and know what the functions do. It is not
necessary to analyze they work.

2. Sometimes there is a need to create additional functions, for the functions in the header to
work but, may not want others to see them. Anything declared in the implementation file is not
visible when the declaration file is included.

3. It enhances the speed of the VENUS Method Editor.

25.2 HSL Syntax

Most lines of code must end with a semicolon (;). Generally a new line is started after a semicolon.
But this does not need to be done (just makes the code easier to read).

The space between lines is known as whitespace and has no function.

Use of a double forward slash (/) indicates that the following characters in this line are comments
only. A forward slash followed by a star (/*) together with the star followed by a forward slash (*/)
indicates a comment block which can be separated over multiple lines. This will be interpreted as
comment text and is not executed at runtime.

25.3 Code Block

A code block contains the actual coding in the HSL files. The following can be seen here:
e Variable declaration and calculation
e Conditional processing (loops and if, else statements)
e Function calls
e A Variety of other things
Code blocks always begin and end with curly brackets { ... }.
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25.4 Keywords

Keywords are reserved words that perform specific actions in HSL such as declaring variables and
functions. It is forbidden to name anything else with the same name as the keyword, e.g. it is not

possible to name a variable ‘abort’ within HSL.

A list of keywords is shown in the table below:

Keywords
abort function pragma
break global private
char goto quit
const if return
device ifdef resume
debug ifndef sequence
define include short
dialog lock static
echo long struct
else loop string
endif method synchronized
error namespace timer
exit next unlock
event object variable
file once void
float onerror while
for pause filename

25.5 Operators

Operators represent logical operations such as addition and subtraction. Operators can be used in
variable calculations or in conditional processing (if, else statements) to compare data and make
decisions. HSL has a full range of operators, including arithmetic, logical, bit-wise, and assignment

operators. Listed below are the different operators.
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Symbol Operator Associativity Symbol Operator Associativity
I logical OR Left % remainder Left
&& logical AND Left + add Left
- subtract Left
[ bitwise OR Left * multiply Left
& bitwise AND Left / divide Left
< less than Left ! not Right
<= less than or Left A ower Right
equal to
== Equal Left - unary minus Right
operator
I= not equal Left ++ increment Left
>= dreater than or | Left -- decrement Left
equal to
> greater than Left = assignment Right

25.6 Variables and Objects

Variables are the basic components of a source code. They are used to store/represent
information. A variable can be named according to preferences, except for a predefined HSL
keyword or a function. It is possible to perform calculations with variables just like in the graphical
Method Editor.

There are different types of variables. The most common one only holds a value, e.g. a pipetting
volume. But since variables are objects, these objects could also store other information more than
just a value. A variable can also hold a sequence, a file, etc.

25.6.1 Variable Declaration

To declare a variable, use this code:

e Variable myVariable;

This will create a new variable named myVariable, and assigns zero (0) as the default value to it.
To initialize a variable with a specific value, use the following syntax:

e Variable myVariable(5); // Now, the variable holds the integer value 5

e Variable myVariable(“Hello”); // this variable holds the string value Hello

e Variable myVariable(hsITrue); // boolean declaration — true or false

Variables always need to be declared before being used at the start of the code block. They cannot
be declared in the middle of the code.
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25.6.2 Variable Scope

As stated previously, variables need to be declared at the beginning of a code block. These
variables are local to that code block. In other words, they only exist in that section of code. There
are a few other options however:

e Global variables are declared at the beginning of a source file with the keyword ‘global’. These
variables can be used all throughout the code — even in a different library or namespace.

e Static variables are similar to a global variable but are global only to that certain
library/namespace. They are declared using the keyword ‘static’.

All other variables are local to the code block in which they are declared.

25.6.3  Array Declaration

Arrays are used to access a list of objects through the array name and the array index. An array
can be of any sort of object (e.g. array of variables, array of files, array of sequences, etc...).

To declare an array:
Start by using the keyword of the type of the array (i.e. variable, file, sequence, etc...)
Specify a name to it, just like a variable.
. Add a set of square brackets, [ ] right after the name.

1
2
3
4. An empty set of brackets creates an empty, undeclared length array.
5. If a number is enclosed in brackets, [5] it sets the size of the array.
6. Unlike in the graphical Method Editor, arrays in HSL are zero based, not one based.
A few examples:

e Variable ArrayOfVariables[ ]; // an empty array

o Variable ArrayOfVariables[100]; // an array with 100 elements

o Sequence ArrayOfSequences[ ]; // an empty array of sequences

25.6.4 If | Else Statements

HSL has the ability to compare things and make decisions. This is done with ‘If, Else’ statements.
These are used in the exact same manner as they are in the graphical Method Editor, which
should already be familiar.

They can be nested within each other to check multiple conditions.

They are more powerful than they are in the graphical Method Editor since multiple conditions at
the same time can be checked. This eliminates the need for multiple nested ‘If, Else’ statements.

‘If" and ‘If, Else’ statements will look like shown below.

If(varl == 2)
var2 = 5;
Else

var2 = 10;

627044_00 459



VENUS Software Programmer’s Manual

This example starts a new code block for multiple instructions

If(varl == 2)
{

var2 = 5;
var3 = 10:;

}

Checking multiple conditions can also be as follows
If(varl == 5 && var2 == 10)
{
DoSomething();

}

Else

{
DoSomethingElse();

}

The above checks if both expressions are true. It is also possible to check other conditions such as
‘Or’ expressions. See the HSL Operators to know which operators can be used.

25.7 Loops

Just like in the graphical Method Editor, loops can be used in HSL to do certain things multiple
times.

There are 2 types of loops in HSL:
‘for’ loops: These are used to do something a predetermined number of times.
‘while’ loops: These are used to do something while an expression is true.

The expression is similar to the ‘if, else’ statements.

There is also a ‘break’ command to break a loop when a certain condition is met.
For loop statements look like this:
for(i = 0; i <= 100; i++)
{
/*...do something...*/
}
The ‘i here is a loop variable.
It is originally assigned a value. In this example it is declared with a 0 value.
The second section of the for statement instructs the loop to keep going until i is greater than 100.

The last part of the statement increments the loop variable by 1 every time the loop is executed.
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While loops look like this:
while(myVar < 2000)
{

/*...do something...*/

}

The expression in the while loop is just like the expressions that are used in ‘If, Else’ statements.
Usually the code block of the loop performs some action to change the result of the expression.

25.8 Functions

Functions are pieces of code that perform repetitive tasks. Functions are analogous to sub-
methods in graphical Method Editor files. Functions can (but don't have to) accept variables and
other objects as inputs. Similarly, functions can return a value of some sort (variable, sequence, file,
etc.).

A function call looks like the following:
myFunction(); // This function does not return anything
varl = myFunction(); // this function returns a variable
varl = myFunction(5); // this function returns a variable and has a variable as an input

25.8.1 Function Declaration

A function declaration is just a statement allowing the compiler to know what functions are in
existence. A function implementation is the actual code of the function. This tells the compiler how
the function actually works.

The declaration and implementation can be done at the same time but is usually split into separate
parts. The declaration can be seen in the header file (.hsl) while the implementation can be seen in
the source file (.hs_).

A function declaration looks like this:

function myFunction(variable varl) variable

The parts of the declaration are as follows:
function: This tells the compiler that this is a function.
myFunction: This is the name of the function (however wanted).

variable: This first one is telling the compiler that ‘myFunction’ takes in one variable called
‘varl’. There can be multiple type declarations here!

variable: The second variable declaration is telling the compiler and the programmer that this
function returns a variable type object.

The variable declarations can be replaced with any type of object, e.g. sequence, file, etc....
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A function does not have to return a variable. Some functions return other objects such as
sequences or files while other functions can return nothing at all (this is marked by the keyword
void). Sometimes an “&” can be seen after the word variable in the list of passed in
variables/objects:

function myFunction(variable& varl) void

This ampersand is telling the compiler that the variable that is passed in is also passed out with a
value that has potentially changed. This is called passing a variable by reference.

If there is no ampersand then the variable that is passed in is not changed by the function.

25.9 Namespaces

A namespace is a way to protect the functions of the library/sourcecode. This is a way to
distinguish where a function comes from. For instance, when using 2 libraries and they both
contain a function called ‘Init’, the compiler would not be able to distinguish between the 2 and
would produce an error. If a namespace is used for each library, the compiler gets information
about the origin of the function.

Namespaces are declared using the ‘namespace’ keyword.

All the code belonging to the namespace has to be enclosed by opening and closing curly brackets.

25.10 Using Libraries in HSL

Just like in the graphical Method Editor, other HSL libraries can be used in the code in order to
access all of the functions that have already been created. Libraries are always included at the
beginning of the source file. The preprocessor is used to include these files.

The preprocessor is a ‘macro’ that runs before the source code is compiled. This allows the
compiler to get instructions on what is needed for the code to compile correctly.

25.10.1 Preprocessor Syntax

Preprocessor commands are always prefixed with a ‘# sign.
These are usually seen at the beginning of an HSL file but also sometimes at the end.
Typically in HSL 2 types of preprocessor commands can be seen:

Include commands. These are used to tell the compiler that some features from another HSL file
(library) are used.

Include commands look like this:
#include “HSLMthLib.hsl”
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Inclusion guards. These are used to tell the compiler to check whether a particular library is already
included through some other bit of source code. This is important because trying to include the
same library more than once will cause an error.

Inclusion guards look like this:
#ifndef __ HSLMthLib_hsl__
#define _ HSLMthLib_hsl 1
* ...
.... hsl code which implements the MthLib
X
#endif

25.10.2 HSL Runtime Inclusion Guard

In every library there is a special inclusion guard that looks like the following:
o #ifndef HSL_RUNTIME

e code here

o #Hendif

o #ifdef HSL_RUNTIME

e code here

o #Hendif

This is an inclusion guard that is checking to see if it is programming in VENUS or if the run engine
is running. The library header will be presented in the ‘#ifndef’ section and the implementation will
be presented in the ‘#ifdef’ section. It is located in these sections so that the actual commands are
not compiled while programming in VENUS. This makes the editor tools faster.

25.10.3 Add Bitmaps

Adding those little icons to the library commands (seen while programming in VENUS) is easy.
First, draw or download a bitmap image. The dimensions need to be either 16 x 16 or 32 x 32
pixels. Save the bitmap image with the same name as the library in the library directory. VENUS
will do the rest of the steps and automatically load the icon when the library is included.

To create a separate picture for a particular function, save the bitmap image with the library name
and the function name separated with a period (libraryname.functionname.bmp).

25.11 Add a Help File

Adding a help file for the library is just as easy as adding an icon. VENUS Help Files are CHM or
HLP file structures. Only an appropriate editor is needed to create CHM or HLP files. A number of
free editors can be found on the web.

Either create a file using an editor or write it in word and then use the CHM Editor to translate it.
Save the help file with the same name as the library in the library folder just like bitmaps. It is highly
recommended to create help files for a library. No one else will be able to support it otherwise.

627044_00 463



VENUS Software Programmer’s Manual

25.12 VENUS Help Function

To get more information about the HSL Editor, refer to the VENUS Help Function:

£H Hamilton HSL Method Editor

File View Tools [Help]

O = Help Topics

About Hamilton H5L Method Editor...

It is located in the “Help Menu > Help Topics” and provides fundamental information in three
categories:

e HSL Method overview / Keyboard shortcuts / Modifying a method
e All available menu options (File, Edit, View, Insert, Tools, Window, Help)

e An HSL reference guide to cover all aspects of HSL programming
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26 3" Party Equipment

There is a wide range of ML STAR integrated devices for many applications to choose from.

The commands for these devices are functions of the additional libraries. These libraries are not
part of the basic software package and need to be ordered in addition.

In order to make the library functions available, install the library into the folder
“..\Hamilton\Library”.

To make the commands available, there is a need to link the library to the method. Add the “*.hsl”
Library File to the method through the "Method - Libraries..." Menu (refer to Section 11.12 Using
Libraries).

For software drivers, please consult a local Hamilton Representative. 3" party equipment which
can be integrated includes, but is not limited to the following:

e Readers (plate readers for fluorescence intensity, fluorescence polarization, time-resolved
fluorescence, luminescence, UV/VIS absorbance)

e Plate Washers

e Heaters / Shakers

o Centrifuges

e Incubators and Plate Hotels
e Thermocyclers

e Plate sealers

e Sample Drying Stations

627044_00 465



VENUS Software Programmer’s Manual

466 627044_00



27 Appendix

27 Appendix

27.1 Glossary
Term Definition
ADC Anti-Droplet Control to prevent drops while pipetting highly volatile
solvents.
Adjustment Detailed positional setting for the hardware.

Air Displacement Tip

Hamilton CO-RE disposable tip

Aligquot Aliquots are identical small volumes of liquid.
Aspirate Procedure to draw up liquid into a pipetting device.
Autoload Hardware assembly that enables automatic loading of the

ML STAR. It consists of a loading head movable in Y direction,
which draws the carriers into the ML STAR and can read the
barcodes on them.

AutoLoad Tray

Hardware unit. The carriers can be placed on it and held outside
the ML STAR. The loading tray is attached to the ML STAR, to
support the automatic loading and unloading process.

Barcode Mask

The barcode mask defines the basic structure of a barcode. Itis a
pattern to which a barcode must conform. The assignment of a
specific Labware item can be done in this manner. The barcode
mask can require a barcode to contain specific strings at fixed
positions. It can also contain wildcards.

Barcode Reader

Device for reading sample/plate Barcodes. Part of the Autoload
Option.

Carrier Unit for loading plates, tubes and tips on the ML STAR deck.
Loading process is carried out by the Autoload unit.
Container A container defines a tube, vessel or a single well of a plate.

Container ldentification

Barcode for the identification of a container. Servers for a unique
identification of a vessel, e.g. a sample test tube.

Deck

The work surface of the ML STAR. It presents at the same time the
greatest possible area, cf. Work Area. The deck is divided into
tracks. Carrier placement is defined by the tracks, as long as they
are in the operating range of the pipetting area.

Deck Layout

A collection of labware placed upon a deck.

Dispense

To distribute quantities of liquid from a pipetting device.

Docking Station

The long bar at the back of the ML STAR instrument for guiding the
cables and the tubing for accessories.
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Term

Definition

Firmware

Lower Level program code that is carried out on the processors of
the ML STAR Instrument

Front Cover

Protective covering for the ML STAR Instrument, featuring a hinged
front window made of transparent Acrylic glass. With this option
and assembly, the work surface of the ML STAR is covered in such
a way that it is shielded from user intervention and other outside
influences (such as dust). At the same time, it protects the user
from the movements of the ML STAR.

Hardware Error

Type of error that is caused by a technical problem with the
hardware

HSL Hamilton Standard Language

HHS Hamilton Heater Shaker. Unit to heat of shake microplates in SBS
format.

HSB Heater Shaker Box. Interface unit which is needed if more than two
HHS are being used.

Instrument Hardware of the ML STAR (mechanics, electronics, and firmware)

Instrument Steps

The commands made available by the firmware for controlling the
ML STAR.

Labware Refers to movable items to be placed on the ML STAR deck, such
as carriers, containers, or racks.

LIMS Higher level data processing system, generally known as
Laboratory Information Management System, also LMS.

Liquid Includes all kinds of liquids, among which are included reagents,

controls, standards, wash fluids.

LLD (Liquid Level
Detection)

Detection of liquid surface which may be achieved either by
pressure or capacitive signal detection.

Loading/Unloading

The process by which plate, tube and tip carriers are brought on
and off the ML STAR deck. This is automatically performed via
Autoload unit.

MAD (Monitored Air
Displacement)

Aspiration monitoring Feature. During the aspiration process, the
pressure within the pipetting channel is measured in real time.

Method

The method contains all instruction that must be executed during a
run.

ML STAR Software

Software to run the ML STAR.

MTP (Microtiter Plate)

In general, a Microtiter Plate (Microplate) is assumed to have 96
wells (8 x 12) 9mm wide. There are also plates with 384 wells (16 x
24 [ 4.5 mm), or others with a different size
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Term Definition
Pause Interruption of processing. The current processing steps are
completed.
Pipetting Transfer of liquids from one container to another.

Pipetting Arm

Assembly equipped with the pipetting device and/or plate handler.

Pipetting Channel

Hardware including the function of picking up a tip aspirating,
dispensing, tip eject, Liquid Level Detection and the Y/Z-
movements

Pooling

Pipetting of different liquids in one well; 1, 2, 3...tonandnto 1, 2,
3...

Processing Step

Defines what must be carried out on the ML STAR instrument, as
well as the location it must be carried out and possible interaction
with other system components or labware. The action is defined in
accordance with the methods, the loading and the tasks.

Rack

Group of containers, as DWP, MTP, etc.

Rack Identification

Barcode for rack identification

Random Access

Means that every pipetting channel can access any position
anywhere on the work area.

Run Execution of the processing steps defined in the method with the
aim of processing one or more liquids and containers (e.g. MTP).
The run is a series of timed commands, in order to carry out
processing on the ML STAR according to the processing plan.
Run Abort Cancelled run by the user or by the ML STAR

Run Visualization

Visualization of the current run, reporting the status of the
ML STAR.

Sample Refers to a liquid in a unique identified container which is to be
processed.

Sequence A list that specifies the order of execution for an action on the
ML STAR instrument. Generally, two sequences are required: A
source- and a target sequence (e.g., for pipetting from a source to
a target sequence).

Stacker Storage unit for racks

Side Touch Pipetting on the wall of a container of its center to prevent droplets.

TADM Total Aspiration and Dispensing Monitoring. The pressure inside
each individual pipetting channel is monitored, during aspiration
and dispensing.

Tip Disposable tip for pipetting
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Term Definition

Tip Rack Frame that holds the tips.

Tip Waste Container for ejected tips.

Touch-Off Type of dispensing where the tip approaches the bottom of the
empty container so close as to allow the dispensed droplet to have
simultaneous contact with the tip and the container bottom.

Trace Record of the status during processing

Tube A container for liquid, usually having a circular cross-section, and a
cylindrical length section.

User User of the software. Access rights for different types of users can

be defined, such as operators, laboratory manager, etc.

Waste Container

A device on the ML STAR deck to collect used disposable tips.

Well

The individual container of a MTP or DWP.

Well Type

Geometrical shape of the well, such as U, V or flat.

Wick Side of Container

Type of dispensing where tip touches the side of the container and
thus releases the droplet. This function is not available for the
ML STAR instruments.

Work Area The area of the ML STAR to which access is provided during the
processing. Elements to be pipetted or handled can be placed in
this area.

Worklist Information according to which a method is to be executed on the

ML STAR. A worklist may contain different parameters e.g.
Pipetting volume, heating temperature, shaking speed, etc.
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