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1 General Information

Hamilton’s Microlab STAR is the next generation pipetting workstation. This User Manual is
designed to help you get the most out of your Microlab STAR.

You should read through the entire manual before beginning to operate your instrument.
This first chapter should be read with particular attention. It contains important information
about the use of the Microlab STAR and this manual.

1.1 About this Manual

This manual is to help users operate the Microlab STAR correctly and safely.

To achieve that aim, Chapter 3 of the manual will describe the different components of the
Microlab STAR and how they work. Then, in succeeding chapters, we will describe what can
be done with each — the basic operations of aspirating and dispensing liquids. The manual
describes both the hardware and software of the Microlab STAR to the extent that a user
needs to know them in order to operate the instrument.

After introducing you to the various parts of the Microlab STAR, we show you step by step
how to perform typical operations using those components. Sample methods for typical
applications guide you through the programming. When you have worked through this
manual, you should be quite well able to operate the Microlab STAR.

Warnings and notes are included in this manual to emphasize important and critical
instructions. They are printed in italics in the left margin of the page, begin with the word
'Attention' accompanied by the "' symbol, or the word ‘Note’, as appropriate.

This manual refers to User Software release 3.0 for the Microlab STAR.

1.2 Additional Microlab STAR Manuals

A detailed software reference for the Microlab STAR is to be found in the online help of the
User Software. This online help will answer any question you may have about details of the
Microlab STAR User Software.

The manner in which the Microlab STAR and its components are to be serviced is described
in the Microlab STAR Service Manual. This manual will be made available to Hamilton-
authorized service technicians.

Whenever a manual amendment is issued, detailed instructions on amending the existing
manual will be provided.

1.3 Intended Use of the Microlab STAR

The Microlab STAR is a robotic pipetting workstation, in other words, a sampler used for
pipetting liquid samples in an automated process suitable for medium to high throughput with
a high degree of flexibility in pharmaceutical, veterinary and genetics applications.

A user will typically wish to carry out low, medium, or high volume contamination-free
pipetting with disposable tips or with steel needles.

At the present time, the Microlab STAR is classified as a general laboratory instrument and is
not specifically validated as an in vitro diagnostic device.
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1.4 Operation

The operator of the Microlab STAR must have attended an appropriate training course. The
procedures contained within this manual have been tested by the manufacturer and are
deemed to be fully functional. Any departure from the procedures given here could lead to
erroneous results or malfunction.

1.5 Safety

The following section describes the main safety considerations, electrical and biological, in
operating this product, and the main hazards involved.

1.5.1 General Precautions
When using Microlab STAR, Good Laboratory Practices (GLP) should be observed. Suitable

protective clothing, safety glasses and protective gloves should be worn.

During Microlab STAR operation, do not place hands in the way of moving parts or on the
working deck. Keep your head and hands away from the work surface of the Microlab STAR
when it is in operation — the pipetting arm and channels move fast and it is possible to
sustain an injury. In general, never lean over the Microlab STAR when working with it.

When working with samples, do not switch tubes around after they have been identified by
the barcode reader. This could result in incorrect test data.

When working with samples which will be used in particularly sensitive tests, take into
account evaporation and condensation that may occur while the method is running.

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

Liquid level detection needs to be explicitly tested when working with foaming liquids.
If sampling aggressive liquids, use filter tips.

During operation, the Microlab STAR should be shielded from direct sunlight and intense
artificial light.

NOTE

Discard used tips. Do not reuse them.

Use filter tips for tasks which are sensitive to cross-contamination (aerosols).
Note that foam may affect the accuracy of liquid level detection.

As a general safety principle, the inner diameter of sample tubes, reagent vessels, etc. must
be greater than the channel diameter of 9 mm.

If the system is paused, do not wait too long before resuming the run. Loss of liquid from a
full tip may result in invalid data.

Do not overfill reagent containers, tubes, or other liquid containers.
Switch off the power of the Microlab STAR during maintenance.

Set up the Microlab STAR with its back to a wall to preclude any rear access to the work
area.

The breakdown of the power supply during a run may cause the loss of data. If the loss of
data is unacceptable, use an independent power supply.
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Opening the front window during a run will lead to a system abort and may cause the loss of
data.

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

Never disable any security measure.

Do not leave tips or needles picked up on the pipetting channels for long periods (such as
overnight). This may cause damage to the O-rings.

For repair or shipment, all mechanical parts must be put in their rest positions. A Microlab
STAR sent away for repair must also be decontaminated if it was in a laboratory environment
with infected or hazardous materials. The Microlab STAR must be repacked in the original
shipping crate and only by an authorized service technician. There should be no containers
or tips on the Microlab STAR during transportation.

Only original HAMILTON Microlab STAR-specific parts and tools may be used with the
Microlab STAR, e.g. carriers, racks, tips, steel needles, and waste containers. Commercially
available liquid containers, such as microtiter plates and tubes, may of course be used.

If working with contaminated samples, the user need not touch them. The Microlab STAR will
drop its used tips into a waste container that should be emptied as soon as it is full.

The Microlab STAR products conform to European norms as regards interference immunity.
However, if the Microlab STAR is subjected to electromagnetic RF fields, or if static electricity
is discharged directly onto the Microlab STAR, its Liquid Level Detection ability (see below)
may be negatively affected. It is therefore recommended that the Microlab STAR be kept
away from other equipment that emits electromagnetic RF fields in the laboratory, and that
static electricity be minimized in its immediate environment.

1.5.2 Electrical Safety Precautions

Before removing a mechanical or electrical component, the Microlab STAR must first be
switched off and disconnected from the main electricity supply and PC.

1.5.3 Biohazard Precautions

If the Microlab STAR becomes contaminated with biohazardous material, it should be
cleaned in accordance with the maintenance procedures given in the section “Maintenance”
(3.7). Observe and carry out the maintenance procedures given. Failure to do so may
impair the reliability and correct functioning of the Microlab STAR.

If working with biohazardous samples, observe and carry out the maintenance procedures
paying particular regard to cleaning and decontamination. Wear gloves when handling the
pipetting arm and channels, the carriers, racks, and containers, and the tips and steel
needles. Avoid touching the discarded tips in the waste container. Any surfaces on which
liquid is spilled must be decontaminated.

1.5.4 Computer Precautions

Guard against software viruses. Use only manufacturer’s original installation CD-ROM sets
for the operating system, and the original HAMILTON software.

Only the HAMILTON User Software and the firmware protocol (CoCo/KuSt, cf. Microlab
STAR Service Manual) may be used to control the Microlab STAR.
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1.6 Warranty Statement
HAMILTON Bonaduz AG, CH-7402 Bonaduz / Switzerland is the manufacturer of the
Microlab STAR.

The Microlab STAR is sold in accordance with the general conditions of sale of HAMILTON
Bonaduz AG.

HAMILTON warrants this product to be free of defects in material and workmanship for a
period of 12 months from the date of delivery, ex works Bonaduz.

HAMILTON or the authorised HAMILTON representative will repair or replace, at its option
and free of charge, any product that under proper and normal use proves to be defective
during the warranty period.

HAMILTON shall in no event be liable or responsible for any incidental or consequential
damage, either direct or contingent.

HAMILTON accessories and consumable products, e.g. carriers, racks, tips, steel needles,
and waste containers, are warranted to be free of defects in material and workmanship at the
time of delivery only.

The above warranty shall not apply if:
e the product has not been operated in accordance with the user manual;
¢ the product is not regularly and correctly maintained,;

¢ the product is not maintained, repaired or modified by a HAMILTON-authorized
representative or user;

e parts other than original HAMILTON parts are used, except for liquid containers such as
microtiter plates and tubes;

¢ the product or parts thereof have been altered without written authorization from
HAMILTON Bonaduz AG;

e the product is not returned properly packed in the original HAMILTON packaging.

HAMILTON reserves the right to refuse to accept any product that has been used with
radioactive or microbiological substances, or any other material that may be deemed
hazardous to employees of HAMILTON. Such a product has to be properly decontaminated
and marked.

HAMILTON endeavours to provide prompt and satisfactory service.
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1.7 Customer Service

Customer service will be provided in the first instance by the network of HAMILTON
representatives. In the event of any problem experienced with your Microlab STAR, the first
recourse is your local HAMILTON representative. For further problems requiring hardware or
software expertise, the Technical Support department at HAMILTON Bonaduz AG will be
available by phone, fax or e-mail to deal with your queries. Here is their address, phone, fax
and e-mail:

Europe, Africa, and Asia:
HAMILTON Bonaduz AG Phone +41 81 641 6060

Technical Support Fax +41 81 641 6070
P.O. Box 26

CH-7402 Bonaduz / Switzerland E-mail: itechsupport@ hamilton.ch

Americas, Far East, and Pacific Rim:

HAMILTON Company Toll Free: (800) 648-5950
P.O. Box 10030 Phone (775) 858-3000
Fax (775) 856-7259

Reno, NV 89520-0012
USA

E-mail: tech@hamiltoncompany.com
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2 The Art of Pipetting

In this chapter the process of pipetting with the Microlab STAR is described. Pipetting means
transfer of small quantities of liquid from one container to another. A pipetting operation is
achieved by aspirating (drawing) liquid from a source container, then transferring and
dispensing (dropping) it into a target container.

2.1 The Air Displacement Pipetting Principle

The Microlab STAR is based on the air displacement pipetting principle, comparable to the
functioning of hand pipettes. Air displacement means that the liquid is aspirated into and
dispensed from a disposable tip or needle by the movement of a plunger. Between the
plunger and the liquid surface is air. No system liquid of any kind is involved in the Microlab
STAR.

CO-RE stands for
Compression Induced O-Ring Expansion

O-Ring

Patent Pending
PCT/EP 00/ 03423

The Air Displacement Pipetting Principle

The air displacement principle has the following advantages:
e Independent and modular design of pipetting heads for most flexible assay programming.

e CO-RE (compression-induced O-ring expansion) technology for the flexible coupling of

tips or needles to the pipetting channel.

e Tips or reusable needles of three sizes on the same head in the same run.
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e The construction principle enables pressure-based liquid level detection and aspiration

monitoring.
¢ No contamination or dilution by system liquids.
¢ No drops due to moving tubes.
¢ No problems with corroded tubing, pumps, etc.

e Same commonly accepted pipetting principle as for hand pipettes.

2.2 From Aspiration to Dispensing
In this section we describe in detail the processes involved in a simple pipetting step.
2.21 Tip Pick-up

The first task for the Microlab STAR is to pick up a disposable tip or a reusable steel needle.
For tips, special carriers typically holding 5 tip racks of 96 tips are placed on the instrument
deck. Steel needles may be picked up directly from the wash station, or from a separate
needle rack, which typically is a tip rack on a tip rack carrier with needles instead of tips.

2.2.2 Aspiration

The first step within an aspiration and dispense cycle is to aspirate a variable amount of
blowout air, which is used at the end of the (last) dispense, to blow the liquid out of the tip.
This is done with the tips still in the air.

To start the aspiration of liquid, the tip must make contact with the liquid. This may be done
by moving the tip to a fixed height. This height must be chosen to be permanently below the
liquid level, to prevent the aspiration of air. On aspiration, the tip follows the falling liquid level
(if so specified) according to the volume aspirated. The distance to follow is computed from
the known geometry of the (first segment of the) liquid container.

More elegantly, and with greater safety, the liquid level of the vessel to be aspirated from can
be detected. This can be provided by STAR'’s Liquid Level Detection (LLD) feature, based
on either capacitive (cLLD) or pressure (pLLD) signal detection. For conductive liquids,
capacitive LLD should normally be used. 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% NaCl in distilled water, the sensitivities are:

cLLD Setting | Sensitivity Level |Vessel

1 Very High 384-well plates

2 High 96-well round-bottom plates
3 Medium 96-well flat-bottom plates

4 Low Tubes
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NOTE

Using an ionic buffer in your assay in place of distilled water may help to overcome liquid
level detection problems.

Use only original Hamilton labware carriers. For a proper capacitive liquid level detection, a
sufficient conductive coupling of carrier and labware (tubes or microplates) is crucial.

For non-conductive liquids, or in case of an insufficient electrical coupling between container
bottom and carrier, pressure LLD should be used. Pressure LLD only works with new and
empty tips for the aspiration of liquids. The suitable settings depend on the tip size and on
the type of liquid.

300 ul channel:

pLLD Setting | Sensitivity Level |Tip Liquid
1 Very High Standard | Low boiling point, low viscosity
2 High Low Low boiling point, low viscosity
3 Medium Standard | Water or higher viscosity
4 Low Low Water or higher viscosity

1000 pl channel:

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 you are using a combination of both LLD types, the maximum height difference
between the two independent LLDs can be used as a parameter.
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The following table gives dead volumes for both pressure- and capacitance-based liquid level
detection in various containers.

Labware Vmin/ W 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-EPIL
Eppendorf tubes 0.5 ml 50 SMP-CAR-EPIS
96-well PCR plate (200ul/well) 50 PLT-CAR-L5PCR
96-well flat-bottom microplate 75 PLT-CAR-L5MD
384-well flat-bottom microplate 50 PLT-CAR-L5MD
96-deepwell microplate (archive) 150 PLT-CAR-L5AC

Once the liquid surface is detected, an additional immersion depth (typically 2mm) is reached
to prevent the aspiration of air, and aspiration starts. The tip follows the falling liquid level (if
so specified) according to the volume aspirated. Then, the tip leaves the liquid slowly and
heads for the vessel to dispense into.

Finally, to prevent droplet formation, a variable amount of transport air is aspirated. After an
aspiration step, the situation within the tip looks like this.

Channel
A
Blowout air (optional, may
A  reach into channel)
T
i . -
p Liquid

T Transport air (optional)

The situation within the tip and the channel after aspiration.
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2.2.3 Dispense

The transport air that was aspirated at the end of the aspiration step is first dispensed with
the tip still in the air. Dispensing of the liquid may now occur in two different modes: to the
liquid surface or in a jet.

Dispense in Jet Dispense to Surface

04 %¢

To ensure that the specified accuracy is achieved, volumes below 20 ul should always be
dispensed to a liquid surface. For dispensing to a liquid surface use cLLD to detect the
position of the surface and then dispense by following the rising liquid level. For volumes
larger than 20 ul the liquid can be dispensed in a jet without touching the surface. To
dispense in a jet specify a position a couple of millimeters above the surface and dispense by
following the rising liquid level. For dispensing in a jet, a varying amount of blowout air is
used to make sure that all liquid is dispensed from the tip.

However, dispensing to the surface of an empty vessel (touch off) is also possible. For
dispensing into an empty container, position the tip less than 1 mm (typically 0.4 mm) above
the bottom of the container and dispense, following the rising liquid level.

After the dispense, the situation within the tip looks like this:

Channel
¥ Blowout air (optional)
T
i . -
p Liquid
Stop back volume
(opntional
I Transport air as specified
Transport air as specified on dispense (optional)

on aspiration(optional)
Situation on dispense: Firstly, transport, liquid, and blowout volume are

dispensed, followed by an aspiration of stop back volume (in the case of
partial volume dispenses) and transport air.
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2.2.4 Tip Drop-Off

The final step is to eject the used tip into the waste container of the Microlab STAR. A needle
will be placed back into the wash station, where the wash process may be started directly.

2.3 Avoiding Contamination

If cross-contamination is a concern, consider the following approaches:
e Use only HAMILTON tips on the Microlab STAR.

e Use new tips for every pipetting step to avoid carry-over between different wells or
containers.

e Use filter tips to avoid contamination of the pipetting channel by jets, aerosols, etc.

e Always dispense to a surface. Dispensing in a jet may produce aerosols and thus cause
cross-contamination.

o Always dispense using a residual volume, i.e., do not completely empty the tip on
dispense. This can be achieved e.g. by aspirating 10 ul and dispensing only 9 pl.

2.4 Liquid Classes, Pipetting Modes, and More

In general, pipetting on the principle of air displacement (as with hand pipettes) is sensitive to

¢ the manner of pipetting (e.g. surface or jet),

e tip or needle type

e environmental effects (temperature, pressure, humidity), and
¢ liquid type.

The instrument’s behavior is determined by specifying the pipetting mode (e.g., surface or jet
mode) and the liquid class. Pipetting mode and liquid class represent two independent sets
of information which both have to be specified. For aspiration, three modes are possible:

e Simple “Aspiration”, for all standard cases,
e “Consecutive Aspiration” for aspiration with a tip that has already aspirated liquid, and

o “Aspirate All" for aspiration of all the liquid within a cup (specify a volume larger than what
is expected within the cup). 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.

For dispensing, four modes are possible:

e “Surface Dispense 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 Dispense Empty Tip” for dispensing all the liquid in the tip to a surface,

o “Jet Dispense 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.
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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 User Software and 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 user can define his or her own liquid class to achieve the highest accuracy with the
compounds and volumes of interest. For this purpose a Liquid Editor comes with the
Microlab STAR User Software. It is described in Chapter 11 below.

NOTE

Always use the same liquid class for one aspiration and dispense cycle. Otherwise
uncontrolled residual volumes may be left within the tip or other errors relating to the sum of
volumes may occur.

2.41 Liquid Handling Examples

Here are some examples of frequently-used combinations of liquid classes and pipetting
modes:

1. Aspirate >20ul of a water-like liquid, dispense 5 ul into an empty 96-well plate; use
standard tips; change tips every cycle:

Liquid Class: StandardVolume_Water_DispenseJet

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
Aspiration Mode: Aspiration
Dispense Mode: Surface Dispense Empty Tip (in the liquid class selected here, the

blowout volume is 0)

Detection: Aspiration: LLD = Pressure or Capacitance or both, Submerge Depth
2mm, following liquid level

Dispense: Capacitance LLD on, following liquid level
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3. Aspirate >20ul of a water-like liquid, dispense the same amount into an empty 96-
well plate; keep tips:

Liquid Class:
Aspiration Mode:
Dispense Mode:
Detection:

Comment:

StandardVolume_Water_DispenseJet
Aspiration
Jet Dispense Empty Tip (empty tip only)

Aspiration: Capacitance LLD, submerge depth 2mm, following liquid
level

Dispense: Fixed height of 5mm, not following liquid level

On first aspiration, pre-wetting of the tip by 1-3 mixing cycles is
necessary to equalize conditions for initial and subsequent dispenses.

4. Aliquoting of liquid means aspirating a given volume all at once and dispensing several
partial volumes (aliquots) in a jet to different containers. In this frequently-used pipetting
procedure, measurements have revealed that the accuracy of the first and the last aliquot are
often not within the specified range. Therefore, to dispense e.g. 10 aliquots of 20 ul of a
water-like liquid with the ML-STAR, aspirate 240 ul and dispense 20 ul directly back into the
container. This is followed by dispensing 10 of the 20 ul aliquots. The last aliquot of 20 ul is
discarded into another container or ejected with the tip. In addition, after the dispense of
every aliquot, a given amount of air is aspirated and dispensed with the next aliquot.

Liquid Class:
Aspiration Mode:
Dispense Mode:
Detection:

610766/02

StandardVolumeWaterAliquotJet
Aspiration
Jet Dispense part volume

Aspiration: Capacitance LLD, Submerge Depth 2mm, following liquid
level

Dispense: Fixed height of 5mm, not following liquid level
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The following table gives sample values and results for pre- and post-aliquot volumes
(please note that these are not technical specifications):

Chan-| Tip | Liquid | Pre- | V[ul] INo.of | V[ul] | V[ul] | CV% | R% |Class
nel | Type wet | main | Aliq. | pre- | post-
Type aliq. aliq. | aliq.

300 Std | Water | Yes 20 12 20 20 1.5 -2.6

300 Std | Water | Yes 50 4 50 20 2.0 -1.1

300 Std | Serum | Yes 20 12 40 40 2.0

300 Std | Serum | Yes 50 4 70 50 4.5

1000 Std Water | Yes 10 12 20 >10 3.9 -3.8

1000 | Std | Water | Yes 20 12 20 20 2.5 -3.2

1000 Std Water | Yes 50 4 50 20 2.0 -1.5

1000 | High | Water | No 20 12 20 20 5 -1.6

1000 | High | Water | No 50 12 50 50 2.5 -1.2

1000 | High | Water | No | 100 8 50 100 15 -0.9

O 000> (> | W’ > >

1000 | High | Water | No | 200 4 50 100 15 -1.5

1000 | High | Serum | Yes | 100 8 100 100 1.0 -1.1 D

Table of Aliquots. Tip types are: Std.=Standard Volume Tip (300ul), High=High Volume Tip
(1000ul). Pre-wet: If “Yes”, pre-wetting by 3-fold mixing on aspiration with aspiration volume
necessary. V(main aliq.): Volume 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 specs),
R: Trueness (for definition see specs). The R and CV values mentioned here are typical
results for measurements. Class: Liquid class to be used.
A:”StandardVolume_Woater_AliquotJet®, B: “StandardVolume_Serum_AliquotJet®, C:
“HighVolume_Water_AliquotJet”, D: “HighVolume_Serum_AliquotJet”. The dispense mode
for all cases is “Jet Dispense, Empty Tip“.

2.5 Process Control

2.5.1 Monitored Air Displacement

The Microlab 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:

A correct aspiration takes place.
Air is aspirated into the tip (because, for example, the cup has not been filled properly).
A clot blocks the tip.

The aspiration monitoring can be switched on and off for each individual aspiration step of a
method using the appropriate commands (see section 2.4). For pressure-based clot
detection, a threshold can be given in arbritrary A/D (analog/digital) values (typically 100 A/D
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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 100 ul of water in our standard tip is around 2 mbar.

p()
- ASP OK

00 -

— @0
400 -
- Standard Tip (200 ulywithow Fille)

#0 - Aspiration spead 100 ulz

Water p-Threasheld

N L Tip blocked on

. o0 200 300 a0 510 09 - 0 200 an o A SP (Cl Ot)
time/ms Q

A

Aspiration monitoring based on pressure.

NOTE
Pressure-based monitoring works only with unused disposable tips (not with needles).

The volume range for the monitoring depends on the specific assay. The lower limit is in
many cases an aspiration volume of 50ul.

Pressure-based monitoring has been optimized for aqueous solutions only.

610766/02 Page 21 of 225



Microlab® STAR User Manual

2.5.2 Capacitance-Based Clot Detection

In addition to pressure-based clot detection, the ML STAR is equipped with capacitance-
based clot detection, too. This detection approach works for an aspiration with capacitance
liquid level detection switched on. 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. This is illustrated below.

I Clot Retract Height

N g

This clot detection is independent of pressure-based monitoring.
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3 Description of the Microlab STAR

3.1 The Standard Microlab STAR

STAR stands for Sequential Transfer and Aliquoting Robot. The Microlab STAR performs
pipetting operations on liquids in containers placed on its work surface.

The basic model Microlab STAR contains a work surface, called a deck, for placing movable
carriers. These carriers hold reagent containers, such as tubes, microtiter plates, or other
kinds of labware.

Front Shield
and Window
Pipetting
Arm

Deck

z
0,0,0 X Loadin
( ) Pipetting Au'goload T(r)a(:l\(/j "
Channel/ Unit
Pipetting Carrier for tubes, Waste
Head microtiter plates, Container
etc.

The Microlab STAR

The Microlab STAR'’s deck is divided into 54 equal tracks (T) for loading carriers with
predetermined positions. This obviates the need for precise measurement of positions. The
deck has partitions for a maximum of 54 specialised 1-T carriers for sample tubes, or a
maximum of 9 6-T carriers for microtiter plates and CO-RE tips. An additional partition space
is provided for the tip waste container.
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The instrument’s internal coordinate system is shown in the figure, located at its origin.

The Microlab STAR is equipped with a pipetting arm typically containing 8 pipetting channels
which work independently. The pipetting arm can move in an X direction, whereas each
pipetting channel can move relatively independently both in a Y and a Z direction. The
Microlab STAR supports pipetting with disposable tips or with needles.

The pipetting channels have a set “travelling height” of 245 mm above the origin, or 145 mm
between the tip of the disposable tip and the deck of the instrument. That means that when
a channel is to move from one location on the deck to another, it automatically does so at
that particular height. This is a safety precaution, so that channels will not collide with any
items that may be on the deck.

The instrument is equipped with a front shield and a hinged transparent window made of
plexiglass. This window is equipped with a magnetic switch and it is locked during a run.

A ATTENTION

An aborted run (stopped by opening the front window) cannot be restarted. If you
need to open the window during a run, click “Pause” in the Run Screen, wait until
the instrument stops and then open the window.

3.2 Options

Options are defined as components or configurations that are part of the instrument initially
provided to the customer as specified by that customer. Options cannot be added later,
whereas accessories can (see Section 3.3 “Accessories” below). The instrument’s
configuration is set within the configuration editor of the User Software.

3.21 4, 8,12 or 16 Pipetting Channels

The Microlab STAR comes with 4, 8, 12, or 16 pipetting channels working in parallel for
simultaneous transfer of liquids.

Instruments with 4,8, or 16 channels are best operated with carriers, holding microplates and
tip racks in landscape orientation (e.g. PLT-CAR-L5MD), whereas carriers with portrait
orientation for microplates and tips (e.g. PLT-CAR-P3MD) are best suited for the 12-channel
Microlab STAR. In addition, increasing the number of channels to 12 or 16 reduces the
“random access space” of the Microlab STAR, i.e., the space that can be reached with all
pipetting channels. This is shown in the following table:

No. of Ymin /MM | Yax/mm
Channels Rel. to Instr. Coordinate System
4or8 77.5 77.5 + 465
12 113.5 113.5 + 393
16 149.5 149.5 + 321

The random access range of the different numbers of channels is indicated by brackets at
the left side of the deck layout display in the User Software (see chapter 6 for an account of
deck layouts).
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To guarantee random access to sample carriers, only the inner tube positions should be
used. The number of blank positions to be used for the different instrument configurations is
listed in the following table:

No. of SMP-CAR-32 SMP-CAR-24 SMP-CAR-12

Ch;'mnels Front Rear Front Rear Front Rear
Blanks Blanks Blanks Blanks Blanks Blanks

40r8 0 0 0 0 0 0

12 3 3 2 2 1 1

16 5 5 4 4 2 2

The 16-channel Microlab STAR is intended as a batch-type processor, i.e., random access to
all positions is not possible. By contrast with an 8-channel Microlab STAR, the methods for a
16-channel instrument should be set up in such a way that all positions are processed in
batches of at least 8 (or better 16, to optimize the pipetting speed) with 8 (or 16)
simultaneous aspirations or dispenses at identical x-coordinates (see section 8.9 for more).

NOTE

If pipetting positions outside the random access range of the instrument are used, the system
may crash. However, a strictly batch-type process can eliminate these problems.

3.2.2 High and Low Volume Channels

Different pipetting heads are available for the different volume ranges:

a) from less than 1 ul to 300 pl (for the use of low volume tips = 10 ul, and standard tips
=300 ul), or

b) from 5 ul to 1000 pl (for the use of standard tips = 300 ul, and high volume tips =
1000 ul).

Currently, a mixing of high and low volume channels on one and the same instrument is not
feasible.
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3.2.3 Autoload Option

The Autoload option, like the options mentioned above, belongs to the Microlab STAR
configuration initially specified by the customer and cannot be added later.

Barcode Reader

The Autoload option and barcode orientations
for tubes and plates.

The autoload unit is a device enabling automatic loading of the Microlab STAR. It contains a
loading head that

e moves in an X direction,
e shunts carriers onto and off the Microlab STAR, and
e reads the barcodes of carriers, tubes, and microtiter plates.

There is a presence sensor that identifies the tubes present on a carrier.
Barcode reading is only possible in conjunction with the Autoload option.

Equipped with autoload, the ML STAR can read the following barcode types:
ISBT Standard
Code 128 (Subset B and C)
Code 39
Codabar
Code 2 of 5 interleaved
UPC A/E
JAN/EANS
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NOTE

In addition, barcodes must have a minimum readability (i.e., good contrast, size, correct
orientation and distance between bars) to be fully functional.

Ensure the correct barcode orientation for tubes and plates (see picture on previous page).

3.3 Accessories

Accessories are defined as additional components that can be ordered later by the customer
and installed either by HAMILTON personnel, or by the customer. They include carriers, a
wash station, a temperature-controlled carrier and an automatic vacuum system, which are
described in this section of the manual. Note that the availability of accessories is subject to
change. Please ask for a current list.

Wash Station

Pump Station
with 3 wash

A/ solutions and

waste container

Heat Exchanger
for TCC

g‘myv

Controller for
Vacuum Box

The Microlab STAR with Carriers, Wash Station, Temperature-controlled Carrier,
and Vacuum System.

3.3.1 Carriers

The labware is placed on special carriers which are loaded onto the Microlab STAR.
HAMILTON provides a wide range of standard carriers for microtiter plates, tubes, tips etc.
All standard carriers can be added to the deck by the user.

The naming of carriers follows a systematic nomenclature: X-Y-Z-Ann.
X: stands for the type of labware, placed on the carriers, e.g., TIP (= tips),
PLT (plates), SMP (=samples)
Y=CAR for carrier
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Z: describes the labware details, e.qg.,
L: landscape orientation
P: portrait orientation
Number: number of items placed on the carrier (plates or tips)
MD: medium density (96- or 384-well microplates)
HD: high density microplates (1536)
AC: 96-well archive plates
Ann identifies the part number revision (e.g. A00)

Example: PLT-CAR-L5MD-A00 is a carrier for 5 medium density (96- or 384-well)
microplates in landscape orientation.

A carrier must always be identified (e.g in deck layouts and methods) by the unique
descriptor with which it is tagged.

3.3.2 Disposables

CO-RE tips come in 3 sizes: low-volume, standard, and high-volume (approximately 10, 300,
and 1000 ul respectively). One blister pack contains 5 racks of 96 tips, giving a total of 480
tips. CO-RE tips are available in boxes of 4000-6000, depending on the tip size. CO-RE tips
are produced under sterile conditions, i.e. the tips are RNAse- and DNAse-free.

Reusable needles with 50, 300, and 1000 pl volumes may be used instead of tips. Only
HAMILTON needles and disposable tips should be used for coupling to the pipetting channel
of the Microlab STAR.

1

3.3.3 Needle Wash Station

HAMILTON steel needles
and disposable tips for
the ML-STAR

The needle wash station is a device for the washing and drying of steel needles parallel to
the pipetting process. The wash station has the width of a normal microplate carrier (6T) and
is mounted on the deck of the Microlab STAR. All tubing and electrical connections are
routed through the docking station at the rear of the instrument. Along with each wash station
comes a pump station with three reservoir containers for wash solutions and a waste
container. This pump station is placed below the bench on which the Microlab STAR rests.
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The principle of the wash station is illustrated in the following figure, where a typical
procedure is shown.

Insert Wash 1 Soak Wash 2 Soak / Drain Remove

STAR Pigrasop Heeed

STAR Fipouop Hend

wash wach
inside inside
1
wash _|

4 Howout

Schematic drawing of needle wash process: Needles are placed into the wash
module, washed from inside and along the outside with 1) wash and 2) rinse solution.
The pipetting channels blow air through the needles to expel any residual liquid from
them.

One wash station consists of three individual 8-fold wash modules for the same needle
type: High Volume (1000 pl), Standard Volume (300 ul), or Low Volume (50 ul).

To enable parallel pipetting with an 8-channel Microlab STAR, the following cycle of steps
takes place:

1. fresh needles are picked up from the first module for pipetting, used, and then placed
back into the same module. Washing starts.

2. fresh needles are picked up from the second module for pipetting, used, and then placed
back into the same module. Washing starts.

3. fresh needles are picked up from the third module for pipetting, used, and then placed
back into the same module. Washing starts.

4. The next set of needles is picked up from the first module again, which in the meantime
has washed and dried all 8 needles. The process is repeated again.

The needle wash station needs to be installed by a trained Hamilton engineer.

NOTE
Do not use disposable tips with the wash station.
To use two different needle types, two wash stations of different type are needed.

For a 16-channel instrument, two independent wash stations are necessary to enable
uninterrupted pipetting with one needle type.

A maximum of 2 wash stations (each with 3 wash modules and its own pump station) can be
installed on one Microlab STAR.

The carry-over of the wash station depends on the wash program. Typical values are 10~ to
10°.

The wash parameters can be set within the User Software, prior to each wash step.
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For each of the two wash solutions (or wash and rinse solution), a set of parameters can be
specified:

The “rinse time” is the length of time liquid flows through the wash chamber.
The “soak time” is the length of time wash liquid is held within the wash chamber.
The “flow rate” is given in millilitres per second for both wash liquids.

For the drying of needles an additional parameter is used:

The “draining time” gives the length of time allotted for draining the liquid from the
needles.

A set of default parameters is given for the wash process within the relevant dialog boxes of
the User Software.

To empty the waste liquid container or to refill the wash solutions, lift the container by the
handle. The valve at the bottom automatically closes, sealing the container. To reattach the
container, simply slot it back into its original position.

Wash Solution One: red,
2 right-most containers (2 x 3 L)

Waschiosung

Wash Solution Two: blue,
left-hand container (1 x 3 L)

The liquid containers of the wash station. The waste
container is placed to the left of the blue container and
has a volume of 12 L.

Customers can order one of two complete variants of the wash station: “regular®, suitable for
most uses, and “chemical-resistant”, specially designed to meet the needs of those working
with aggressive chemicals. Each variant is complete with 3 wash modules and pump station.
For each variant there are high-, standard- and low-volume options. The part numbers for
the various options are given in the table below:

Regular Chemical-Resistant
Low Vol. 182575 182722
Std. Vol. 182574 182721
High Vol. 182573 182720

NOTE

A table of chemical compatibilities with the wash station can be found in appendix F. The
information listed is based on laboratory tests with raw materials and should be interpreted
as a guideline only.
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Chemical resistance is not the only criterion for the selection of wash liquids. Also consider
local regulations for handling and storage of wash liquids as regards toxicity, contamination,
fire protection, etc.

A ATTENTION

The needle wash station for Microlab STAR is not explosion-proof. When working
with flammable or explosive fluids or vapors, the necessary precautions must be
taken.

3.3.4 Temperature-Controlled Carrier (TCC)

The temperature-controlled carrier is a device to heat and cool microplates. The TCC has
four positions for microplates, which are all of the same temperature. The TCC may heat
microplates up to 60°C, or cool them down to 22°C below ambient temperature. The TCC is
able to read barcodes on the microplates (with the autoload option). It consist of a plate
carrier with peltier elements on the instrument deck and a service station with a heat
exchanger below the bench. For the heat exchanger, a water-based heat exchange liquid is
used in a closed cycle; it is stored in a reservoir.

Typical times (at 40% rel. humidity) to heat and cool the TCC are (T ampient = 20°C):

Tambient 10 60°C 20 mins
60°C to Tambient 20 mins
Tambient t0 4°C 15 mins
4°C to 60°C 25 mins

The temperature-controlled carrier (TCC).
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The heat exchanger solution reservoir.

NOTE
Ensure there is always enough liquid (1 L) within the reservoir.
Allow air exchange between the exchanger and ambient air.

The default position of the TCC is on the instrument deck. Never leave the TCC unloaded on
the autoload tray.

Replace the heat exchanger solution twice yearly.
Do not use SMART Steps to load a TCC with the autoload function.

Always ensure that the TCC is on the deck at the beginning of the loading process.

The TCC will be installed by a trained Hamilton service engineer. A maximum of 2 TCCs can
be placed on one Microlab STAR.

3.3.6 The Automated Vacuum System (AVS)
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The Automated Vacuum Box System consists of a vacuum box, a vacuum controller and the
controlling software. The Vacuum Box is fitted to the deck of the Microlab STAR and is
controlled by the workstation‘'s computer. For this integration, a special deck has to be
mounted on the Microlab STAR. The vacuum box accommodates a wide variety of 96-well
filter and collection plates and is automated, so that the filter plate can be transported from a
waste/conditioning chamber to an elution chamber. The vacuum box is compact and a
maximum of two can be used in parallel on the Microlab STAR deck with the same controller.
Filter plates can be placed onto or removed from the system by hand or with the help of a
robotic arm (see the section on iISWAP below).

The vacuum controller allows for user-defined vacuum settings. The software integrates
seamlessly with MICROLAB® Vector. Loading is handled with a step in the method.

We now turn to a description of the components of the automated vacuum box system.

Vacuum Box

The picture on the left provides a bird’s-eye view of the vacuum box, showing the
conditioning chamber on the right and the elution chamber on the left, which is covered in
this picture by the carriage. A lid gasket in the carriage provides the sealing surface for the
filter plate and a chamber gasket provides the sealing surface for the carriage. In the picture
on the right, the carriage is on the way to the elution chamber.
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The picture above shows the ports on the vacuum box. There are three ports into which is
fed the tubing that goes to the vacuum box controller. There is also a push-button switch that
allows the user to manually operate the carriage. An electronic control port is used for power
and communication.
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Vacuum Box Controller

Vacuum Box 2

Vacuum Box 1

One Controller can control up to two vacuum boxes. The front of the controller has eight
ports. Six of these are needed for conditioning, elution and waste removal. There is also a
vacuum exhaust port for venting vapors and a “waste out” port for draining liquid from the
conditioning chamber.

24 Volt Power Connection

USB Connection to the .
Connection to the

Vacuum Box 1

Computer

Connection to the
Waste Box

Pictured above is the right side of the controller with the different connections. The
communication with the computer is via a USB cable. As the controller requires 24 volts, a
power supply with 24 volts is delivered together with the controller.
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/////
Waste Container \ Ve

\, /
The waste is collected in the closed-system A
waste container with liquid level monitoring Al

to prevent overflows.

The waste container with a volume of 10 litres
should preferably be placed below the level
of the instrument. The waste level sensor

has to be connected with the controller.

s

The AVS and its components are to be installed by a Hamilton service engineer.

3.3.6 iSWAP

The iISWAP (internal Swivel Arm Plate Handler) transports microplates, covers of
microplates, archive plates or filter plates used for the vacuum box to and from
positions on the deck of the Microlab STAR IVD. The plates can be placed in
landscape or portrait orientation and rotated 180 degrees. In addition, the iISWAP is
able to 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). Like Microlab STAR'’s pipetting channels, iISWAP has a “travelling
height” of 145 mm above the deck (245 mm above the origin).

The iISWAP is mounted on the pipetting arm and parked below the cover of the
pipetting arm. In this position it does not affect the movement of the pipetting
channels.

iISWAP robotic hand

ISWAP can be chosen by the customer as an ordering option, but can also be installed later
by a service technician at the customer’s request.
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3.4 Computer Requirements

The Microlab STAR is controlled by a dedicated user software program which controls all
functions for daily work routine, method programming, running methods, and other services.

The Microlab STAR and the computer controlling it may be linked in two different ways:
By a serial interface (RS232), or
By a Unified Serial Bus interface (USB).

The Microlab STAR automatically recognizes the type of communication in use.

The Microlab STAR requires a recent model of PC including a mouse, CD-ROM drive, high
resolution monitor and graphics (SVGA or better), 1-2 serial ports for a USB, about 1 GB
HDD and >128 MB RAM, and Windows 2000 (service pack 1 or better) as the operating
system.

To avoid any loss of data, we recommend a UPS (uninterruptable power supply) for the PC.

NOTE

Microlab STAR'’s functioning has been verified using Windows 2000 exclusively. Running the
Microlab STAR under any other operating system than Windows 2000 may lead to severe
problems and malfunction.

3.4.1 User Software

The Microlab® STAR User Software is the controlling software for the Microlab® STAR.

It is a Windows™-based, menu-driven interface allowing the user to define deck layouts and
methods, and then to run the Microlab® STAR.

The Microlab® STAR User Software allows the user to program and run different methods for
aspirating and dispensing liquids.

NOTE
Each programmed method has to be validated by the user.

3.4.2 Firmware

Firmware is the set of instructions that are downloaded to the Microlab STAR by the
manufacturer to enable the instrument to carry out its functions. Normally, the User Software
is used to control the instrument. However, the Microlab STAR can be controlled directly with
the CoCo firmware protocol (CoCo means 'Communication and Control’). This is done by
controlling actions of the Microlab STAR with single firmware commands. Firmware
commands are listed in the Service Manual for the use of Hamilton engineers servicing the
instrument.

3.5 Installation and Set-Up

The Microlab STAR will be unpacked and installed and initial set-up performed by a trained
HAMILTON technician. The customer need only ensure that a suitable control PC is
available for installation of the ML STAR User Software.

Make sure that the Microlab STAR is connected to a 115 to 230 V AC (50 or 60 Hz) socket.
The Microlab STAR automatically recognizes any voltage within that range, without user
intervention. Select the appropriate voltage at the pump station of the needle washer. The
needle washer does not recognize the voltage automatically.
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3.6 Power/ Voltage

3.6.1 Basic Microlab STAR

We recommend using a Uninterruptible Power Supply (UPS) for the Microlab STAR.
Ensure that the instrument is correctly earthed when connected to the power supply.

The mains plug is on the left hand side of the instrument towards the rear (see picture 1
below).

The fuses for the instrument are situated in the mains power switch (see picture 2 below).

Plug the mains cables for the computer and the instrument into the same electrical outlet.
Connect them only to an earthed outlet.

Voltage selector
Always at 220 — 240 V

Picture 1 Picture 2

c ATTENTION
Always keep the instrument voltage selector at 220-240 V~

Place the appropriate fuse in the mains power switch before switching on the
instrument.

The technical specifications regarding electrical power are listed in the following table.

Maximum power consumption: 600W
Voltage: 115/230 V~-15% + 15 %
Frequency: 50/60Hz+5%
Delayed action fuse:
115V~ 6.3 A
230 V~: 3.15A
Overvoltage category Il
Degree of pollution 2
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3.6.2 Needle Wash Station
The needle wash station has its own power supply. The mains plug is on the rear of the
pump station (see picture below).

Ensure that the the needle wash station is correctly earthed when connected to the power
supply. Connect the wash station only to an earthed outlet.

Ensure that the voltage selector is correctly set before operating the needle wash station.

The fuses for the instrument are situated next to the mains power switch (see picture below).
The pump station has two fuses for the power supply which can be accessed by opening the
cover above the mains plug.

Voltage Selector

Fuses for power
supply

Fuses for power supply of wash station.

The technical specifications regarding electrical power for the wash station are listed in the
following table:

Maximum power consumption: 140 W
Voltage: 115/230V~-15% + 15%
Frequency: 50/60Hz+5%
Delayed action fuse:
115 V~: 3.15 A (T3.15L250)
230 V~: 1.6 A (T1.6L250)
Overvoltage category Il
Degree of pollution 2
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3.7 Maintenance

A short preventive maintenance including volume verification should be carried out twice
yearly. Typically, the service and volume verification are carried out by a trained HAMILTON
service engineer.

To clean the instrument deck use the procedures required by GLP. To preserve plastic
materials from damage, do not use organic solvents.

If a spray is used, do not point the spray directly at the autoload unit or at electrical boards or
connectors.

3.8 \Verification

The Microlab STAR will be verified by a trained HAMILTON technician upon initial set-up,
and thereafter at regular intervals for a period of time specified by service agreements.
HAMILTON recommends that this verification take place four times yearly.

For volume verification in the field, HAMILTON will supply a verification tool, based on
gravimetrical measurements (the “gold standard” of volume verification). The detailed
specifications are listed in the specification table at the end of this chapter.

Conditions are valid only for the HAMILTON verification kit.

3.9 Disposal

After the life cycle of the instrument has terminated, the Microlab STAR may be shipped to
the original manufacturer or retailer. Otherwise local disposal regulations are to be observed.

3.10 Training

Training in operation of the Microlab® STAR and the User Software will be provided by
HAMILTON personnel upon initial set-up.
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3.11 Technical Specifications

3.11.1 Accuracy (Trueness and Precision) Specifications

The pipetting specifications for the Microlab STAR are given in the following table. The

differences in the specifications are due to the accuracy of the gravimetrical measurement,
which to a great extent depends on the quality of the balance, as well as on the stability of
the environmental conditions (pressure, humidity, temperature).

300 ul (Low Volume) Pipetting Channel

Design Specs

Final Testing Specs

Field Verification

Specs
Veip/ul Vrip/ul IR|/% CVI% IR|/% CVI% IR|/% CV/%
200 300 1 0.75 1.5 1 2 1.5
50 300 2 0.75 2.5 1 - -
10 300 5 2 6 2.5 - -
5 10 2.5 15 3 2 6 5
10 5 3.5 6 4 - -
1 10 5.0 6 - - - -
1000 pl (High Volume) Pipetting Channel
Design Specs Final Testing Specs | Field Verification
Specs
Veip/ul Vrip/ul IR|/% CVI% IR|/% CVI% IR|/% CVI%
1000 1000 1 0.75 15 1 2.0 15
500 1000 15 0.75 2 1 - -
200 300 1 0.75 15 1 - -
100 300 1.5 0.75 2 1 - -
50 300 2 0.75 2.5 1 - -
10 300 5 2 6 2.5 9 6

Ve and Vr, are the volumes of liquid and tip, respectively.
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Design specs are the design
specifications which have been verified in the design phase of the Microlab STAR. Final
testing specifications and field verification specifications are given, too. The trueness and
precision specification is valid for 8 channels. The basis for the calculations is given in
Appendix E, "Principles of Calibration”.
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The design specifications mentioned above are valid under the following conditions, obtained
for measurements at HAMILTON Bonaduz:

e Test method: Gravimetric testing at Hamilton. The scatter of the test method must
be less than 1/6 of the specified precision (for one channel).

e Trueness/Precision The values given refer to use of 8 pipetting channels.

e Test size: > 12 single pipettings per channel with disposable CO-RE tips (pick-
up and dispense, tip used only once) per channel and specified
volume

e Test mode: Volumes > 20ul as jet dispense, < 20ul as (liquid) surface dispense

e Acceptance criteria: Measured values are within specifications if less than the values
appearing in the table on p. 40.

e Test temperature: 20+ 2°C
e Test fluid Deionized water with 0.1 % NaCl, 0.01% Tween

NOTE

No warranty can be given that the above specifications for trueness and precision are met
with any other liquid or environment than the ones specified.

Optical test methods such as fluorescence or absorbance plate reading tend to have internal
scatters in the range of about 5%.

The operating temperature range for the Microlab STAR is from 15 to 35° C, with a relative
humidity of 30 - 85% with no condensation.
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4 Design of the User Software

4.1 Overview

The Microlab® STAR User Software is the controlling software for the Microlab® STAR.

It is a Windows™-based, menu-driven interface allowing the user to define deck layouts and
methods, and then to run the Microlab® STAR.

The Microlab® STAR User Software allows the user to program and run different methods for
aspirating and dispensing liquids. Note that each programmed method has to be validated by
the user. The deck layout is defined within the Deck Layout Editor, whereas the aspiration
and dispense steps are defined using the method editor. An independent run control is used
to run the methods programmed.

For ease of use, there are two different options for programming. In both cases, a “master” or
central editor is selected, which can either be the method or the deck layout editor. Whatever
editor is started first is the master editor. All other (“slave”) editors and the run control are
then called from the master editor, using easy access shortcut buttons. If you make changes
within one of the slave editors, the master editor is automatically updated once you quit the
slave editor. This is illustrated below with the deck editor as master:

v sy

Labware Editor: Auxiliary

Deck Editor is Master Method Editor is Slave

LT

-
L — Y T 1 N o K

i

Run Control is Slave Sequence Editor: Auxiliary
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Alternatively, the user may start with the method editor as the master editor (if there is no
shortcut to the method editor, create it manually. The relevant executable file is
...\hamilton\bin\HxMethEd.exe):

Labware Editor:
Auxiliary

L — Y T 1 N o K

1

Sequence Editor:

Run Control is Slave Auxiliary

The auxiliary modules and tools (small arrows in the above figures) are called from the tool
menu by menu items or tool icons. Finally, the method is executed using the independent run
control. In some cases, one may wish to define special labware items or sequences
(pipetting patterns - see below) using the labware editor and the sequence editor.

4.2 Methods and Deck Layouts

The Microlab STAR User Software allows an n:n relation between deck layouts and
methods. This means that one deck layout may be used for different methods or one method
uses different deck layouts, e.g., to link two Microlab STARs, or a Microlab STAR and a
Microlab SWAP.

The run control allows you to start either deck layouts (with the corresponding method if
there is only one), or, in general, methods. These methods are then either executed or
simulated.
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4.21 “Save As”, or Saving Methods and Deck Layouts under Different Names

Due to the n:n relation between deck layouts and methods, the “Save as” option needs to be
used in the following way:

To save a method under a different name, still referring to the old deck layout:

e Select “Save As” in the method editor and save the old method A under a new name B.
The new method B is still linked to the old deck layout A.

To save a method and the corresponding deck layout under a new name:
e Start the Method Editor as the (first opened) master editor.
e Select “Save As” to save method A under the new name method B.

e Start the Deck Editor to save deck layout A under the new name deck layout B. Close the
Deck Layout Editor.

e Link method B to deck layout B (Methods->Instruments). Save method B.

4.3 Structure of the User Software

The User Software consists of a set of modules and tools (programs) which work together.
These modules and tools are grouped into a general (instrument-independent) and a specific
(instrument-dependent) group. Given that structure, a system with different HAMILTON
instruments (even non-HAMILTON instruments, suitably adapted) can be controlled and
operated in the same manner, in the same environment and at the same time. The general
modules get all the specific information they need about instruments (such as pipetting steps,
or information about the probe head) from the instrument-dependent modules.

The general modules with a common “look and feel” for all HAMILTON instruments include:
o Deck layout editor (for mapping the position of labware on the deck)

¢ Method editor (for programming methods)

e Sequence editor (for defining pipetting sequences)

e Labware editor (for defining custom labware to be used in deck layouts)

e HSL Method editor (for programming methods using text entry mode)

¢ Run execution (for running methods on the instrument).

The general tools include:

e Version info.

The Microlab STAR-specific editors include:

¢ Liquid Editor (for defining liquid classes)

¢ Configuration Editor (for configuring the User Software to a particular instrument)

The Graphical Method Editor lets the user write methods in a graphical, syntax-free
environment. Technically, this editor is a code generator producing a low-level code which is
then interpreted by the run control. This low level code is called HSL (Hamilton Standard
Language), because it provides a common programming approach for all Hamilton
instruments. HSL can be accessed directly using the HSL Method Editor. HSL is a syntax-
dependent language that offers even more flexibility than the Graphical Method Editor. The
instrument-specific steps (e.g. aspiration, dispense - see below) are the same for the

Page 44 of 225 610766/02



Microlab® STAR User Manual

graphical and the HSL method editor. The general syntax used in the HSL is the C/C++
notation and associated language constructs.

4.4 Access Rights

The User Software does not define any user access restrictions. However, specific access
rights may be restricted to trained users within the operating system, or by applying write-
protection to specific files.
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4.5 File Structure

The installation generates the following default directory structure, if not requested otherwise.

[B¥ Exploring - C:\Program Files\HAMILTON\Methods

J File  Edit “iew Go Favorites Toolz  Help
Folders ® || Mame -
=8 3% Floppy (&) ﬂ KTE_Measure.trc:
e [C) K‘T’E_Measure.stp
-1 capture M_Measure.med
f-20 Multimedia Files [£A0vz_Measure lay
-] MOV B svZ_Measure.hal
F-L NT Yalurne. bt o
-~ pppstar 3] Yolume: brc
IZ—ZH:I Proarar Files _ anume.stp
{:l Cormrnan Files "Jn:ulume.me-:l
El--r_il..&&MEI;TDN Wolurme lay
. — anume.hsl
-{_1 Config .
{7 Graphic T!ps.-'-‘«NeedIe&trn:
=] Labware TipséMeedlas. stp
D ML STAR_1.0 TipzaMeedles. med
D ) Tips&Meedles. layp
{5 Language TipsaHeedles hal
-7 Library test-.lF'S.stp
{27 Logfiles ] testIPS.med
RS 1 cthods test) PS. lay
#- ] STARService + | | E testIP5.hal -
q : - B
|.'-"3 ohject(z) |_§‘ by Computer i

Note in particular the file contents of the following directories:

Bin: Executables, DLLs
Config: Configuration Files

Labware: Labware Definitions

Logfiles: Com Traces (Port Trace), Tip Counter File (TipCount.xIs)
Methods: Methods (*.med, *.hsl), Deck Layouts (*.lay), Method Traces (*.trc)
Library: HSL libraries of commonly-used additional functions

c:\barcodes In addition, this directory is used by the sample tracker to store Microlab AT-like

barcode and register files.
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5 Instrument Configuration

As described in Chapter 3, the Microlab STAR is available in several variants. To configure
the User Software to a specific instrument configuration, the Configuration Editor is available
within the Deck Layout Editor under Tools->Configuration:

@ Hamilton Microlab STAR Configuration Editor EH |

Select mode for inztument [ Microlab STAR ]

About, .
" Instiument _—l
st . Help |
* Simulator
Save & Exit |
| Advanced > I Select Instrument. . Exit |

The first decision to be made - prior to a run - is whether to run the method with the
instrument or to simulate the run without using the instrument. Run simulation is a tool to test
whether a method has been programmed correctly. The run simulator creates a method
trace file with pipetting pattern and other useful information.

Click the Advanced button to access the instrument configuration screen. Different tabs are
visible:

[ Insturnent extenszions T Al instrurnents
[ Error zettings T Step selection ]
Inztrument configuration T Barcode settings

— Instrument configuration

Murnber of channels I a - I

Default waste IWaste

% Channel type 300ul
" Channel bpe 10000l

v Awutaload

— Teaching Mode
" Teaching box
* Keyboard

™ Both

Teach with channel no IB "I ||

The tab Instrument configuration

Select your instrument configuration. Waste16 (as in picture above) is the correct sequence
of the waste container for disposable tips. Teaching mode refers to the possibility of
“teaching” positions on the instrument deck, which can be done moving the arm by the
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keyboard or by a teaching box (accessory). The channel to be used for “teaching” is to be
specified, too.

The next tab refers to barcode handling:

[ Error zettings T Step zelection
L’
Instrument confiquration T iBarcode sethngs
— Barcode type

[+ ISET Standard

v Code 128 [Subset B and C]
[+ Code 39

v Codabar

[¥ Code 2 of 5 Interleaved

v UPCA/E

¥ JAMAEAM 3

— Trace generation
[¥ Barcode trace

[T Sample tracking

The different barcodes which are allowed on the instrument can be selected here. In
addition, the generation of a barcode trace file (barcodes_N.txt) can be switched on and off,
storing rack barcode and track position on deck as well as tube (or plate) barcodes and
positions within the rack. The sample tracker, which generates a database of liquid transfers
in the background can be switched on here, too. This sample tracker is used to generate a
Microlab AT-like barcode file using a special filter tool.

The error settings tab allows you to specify the step width in mm for blood clot error recovery
(the channels move up on request by the step width). The return string separators are used
to define the syntax of single step return values.

Error settings I Step selection
Error zettings
Blood clot step width |1 N
Return string word separatar I
Return string block zeparator I[

The step selection finally allows you to exclude steps such as the move commands from the
method editor.
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Only if “instrument” is selected within the configuration editor is the additional tab
“communication settings” visible.

Communication zettings I Instrurnent configuration

Communication settings

i+ RS5232 Com pork II:I:||-.-11 vI

" USE

Select the type of communication and the com port for communication via RS232 interface.

Click “save” to activate the new settings or “abort” to leave the settings unchanged.
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6 Defining the Deck Layout

In the Hamilton Deck Layout Editor, the user is prompted to tell the system which labware
(carriers, racks, or containers) is to be used in the procedure, and where these items are
placed on the deck. This is called “defining a deck layout”.

The 'Hamilton Deck Layout Editor is started by double-clicking the shortcut icon displayed on
the desktop of your PC.

%7 Untitled - Hamilton Deck Layout Editor

File Edit “iew Toolz Help

D[S[E] <] #|ae] 2]2] X

Bun Method |

For Help, press F1 o

Deck layout editor

The method editor and the run screen can be started from the deck layout editor by clicking
the appropriate buttons located in the leftmost frame.

For access to the main modules, a toolbar is provided. In that toolbar the following choices
are available (some of which are deactivated):

e New deck layout

Open deck layout

e Save deck layout

e Method editor

e Run execution

e Labware editor

e Sequence editor

e Zoom in deck layout

e Zoom out deck layout
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6.1 New Deck Layout

Under the File menu or in the toolbar, select New to start the definition of a new deck layout.

If multiple instruments are installed on your PC, a dialog window will appear. Select an
instrument (e.g. ‘ML_STAR’ for Microlab STAR) and click OK. If there is only one instrument
installed, the template (base definition of a deck layout) of that instrument is shown directly.

Select Instrument |

Inztments:;
Cancel |
ML_SwiAaFP1400
ML_SwiaP420

Select Instrument window

The deck layout displayed below shows the tracks of the predefined grids from the
appropriate deck template.

%" Unbenannt - Hamilton Deck Layout Editor =] E3
File Edt “iew Toolz Help

D|S(E] x| #|a|e] &[] »

Edit Methad | Waste

Run Method |

b 100 15 20 26 30 35 40 45 &0

Far Help, press F1 | g4 |

Example: The Tracks of a Microlab STAR deck

Use the (+) zoom button to enlarge the deck view.

A deck template is an instrument-specific definition of dimensions, main grid and hidden
grids, with preloaded standard labware such as a waste container. Deck templates can be
customized.
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6.1.1 Save Deck Layout

The complete loading of the deck may be stored under a chosen file name (extension: “.lay”),
e.g. “MyDemo.lay”. This is done using the Save, Save As... commands in the File menu.
After a deck layout has been defined and saved, you are ready to start programming your
method.

6.1.2 Open Existing Deck Layouts

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

6.2 Adding Labware to the Deck Layout

Basically, the deck is freely configurable. The term labware refers here to carriers (available
from Hamilton) as well as microplates (from various manufacturers) and tip racks. The
general procedure is first to add a carrier for a special kind of plate to the deck and then add
the plate to the carrier. There is a restriction, however, that carriers for one type of microplate
only are available as standard parts. Therefore, do not place a deep-well microplate and a
flat microplate (for example) on the same set of vertical positions in the deck layout.

JAN

ATTENTION

If a tube carrier is placed directly adjacent to a plate or tip carrier, using low volume tips may
lead to a collision when the channel moves down to aspirate from the tube bottom.

6.2.1 Adding Labware to Track Positions on the Deck

The software comes with a set of ready-made labware 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 labelled.

Here are some frequently used Hamilton standard carriers:
Plate carriers for 5 flat 96- or 384-well microplates PLT-CAR-L5MD
Plate carriers for 4 1536-well microplates PLT-CAR-L4HD
Plate carriers for 5 96-deepwell (or archive) microplates PLT-CAR-L5AC
Tip carriers for 5 tip racks of 96 tips each TIP-CAR-480

Preloaded carriers for 32 or 24 tubes with defined diameter and length
CAR24_Cupl5x75

Plate carriers for 5 96-well PCR microplates PLT-CAR-L5PCR

Plate carriers for 3 96- or 384-well flat microplates in portrait orientation PLT-CAR-L3MD
Plate carriers for 3 96-deepwell microplates in portrait orientation PLT-CAR-L3AC
Carrier for 12 reagent containers of 100 ml each REA-CAR-L3AT
Temperature-controlled carrier No 1 and No 2 CAR_TCC_1, CAR_TCC_2

Wash Station No 1 and No 2 for needles: CAR_Wash_1 LowNeedle, etc.
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Carrier definitions are stored under ...\hamilton\labware\ML_star. Files defining carrier
templates have the extension *.tml. A carrier features a varying number of locations for the
placement of labware, such as tip racks, microplates, etc.

To add a carrier to the deck layout, simply double-click on the appropriate track position. The
“add labware” dialog box opens up. Type in a name for the carrier and click browse to select
the PLT_CAR_L5MD from the \labware\ML_star directory. Click OK in the “add labware”
dialog.

Add Labware to DeckSite E |

M arne:
IM_I,IF"IateEarrier

Type:
I rnl_startplt_car_l5md. tml j

Lab. Editar... |

] | Cancel |

The carrier is now added to the deck layout.

%7 Unbenannt - Hamilton Deck Layout Editor | |Of x|
File Edit “iew Toolz Help

O|=(d| S| #|ale| &) x|
{1 1
1
—
Edit M ethod | ? Wi aste
—
1 i
—
F
EunMethudl
I5
5 10 15 20 25 30 35 40 45 50

For Help, press F1 [« BE000  |¥

The next step is to add a plate to this 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 are available:

Nunc
Falcon
Greiner, etc.
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Microplates, tip racks, etc. are labware items and generally called “racks”. The defining files
have the extension “.rck”

To add a plate to the carrier, double-click on the desired carrier position. Again, the “add
labware” dialog box opens. Select the Nun_96 FI_L.rck (96-well flat-bottom Nunc plate in
landscape orientation) from the labware\nunc directory. Give a name to the plate, e.g.,
“MyPlate”.

%7 Unbenannt - Hamilton Deck Layout Editor | |Of x|
File Edit “iew Toolz Help

D|S(|| S|¥|al=| &) x|

@ MyPIate?

Edit M ethod | ? EED
J 3
Bun kethod |

b 100 15 20 25 30 35 40 45 6O

For Help, press F1 | [« @s5000 v g

The plate is added to the site. Plates (or labware) may be moved between sites on one
carrier by simple drag-and-drop.

Besides plate and tip carriers, tube carriers can also be placed on the deck. These carriers
are preloaded with tubes of a defined 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 an example of racks which fit directly into the track grid of the Microlab STAR.
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6.2.2 Adding Labware Directly to the Deck

To place labware (e.g. microplates) directly onto the deck (without using a carrier), select
“Add Labware” from the Edit Menu. A dialog window opens up: Select the type of labware
from the library and enter the x,y,z coordinates by hand.

You may enter a name by which the rack will be known on the deck.

In the type field, select the already listed labware item or press Browse to load another
labware item to the list. Click OK. If the labware position falls outside the instrument deck, a
message window opens to inform you.

Add Labware EHE3
I ame:
IMyN ewlabware
Type:
Wyturc. G5 Flat L ek E'”LI

Orientatian; Lab. Editor... |

1
H Botate
Position; ————

L g— 96 & Fived deck

" Fige farm

— Deck position:
Heeoord. [mm] ‘-coord, [rmm]  Z-coord. (mm)

First pozition: ID ID ID Move Probe... |

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

Last pogition: ID IU IU [ove Frobe... |

|F'ositi0n probe at center of container at last position

()8 I Cancel |

oooooooooooo Botate

Posiior:
€ Fived deck

oooooooooooo

@ Fies fom

Deck pasitar:
coord (mm) -coord. fmm) Z-coord. fmm)

Fistpastion: [0 o [0 | | MovePuobe

|Position prabe at center and bottom of cantainer at first position

Last positior: |0 0 0 Move Probe.

|Position probe at center of container at last position

Use the 'Rotate’ button to rotate the labware item in increments of 90 degrees and type the
position in X,Y, and Z coordinates into the input boxes under Deck Pasition. Click OK.

If the labware item is to be placed at an angle other than 90, 180, 270 or 360 degrees, the
'Free form' mode will have to be used. Here, two sets of coordinates are required.
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6.2.3 Teaching Labware

“Teaching” means guiding a channel or other probe to a particular location on the deck and
assigning a name to that location. The User Software enables you to record the x-y-z
coordinates of that point and to associate them with the name you have given the location.
Afterwards, you need only specify the name of the location and ML-STAR “remembers”
exactly where it is on the deck. The precise position of labware items can be “taught” in this
way, using the needle from the teaching station. This is an accessory. The teaching station is
placed on track 55, next to the waste container.

The teaching station with needle.

Right-click on the labware to be “taught” within the deck layout. Select “Move Labware” from
the menu. Click on the Move Probe button. A needle is picked up from the teaching station.
Note that the teaching station does not have to be added to the deck layout (software).

Move Probe - Key Control |

PagF Lp x: 1034.30 mm ok, |
) /‘1. wo 345.80 mm Earzal |
— ? _—t z: B0.00 rm
Ad d...

¢l/l Step 1.00 rrimn ﬂl
Page Down Probe: Tip &

+ = increase step size

- = decrease step size

Ilze arrow keys and page up/down kevs bo move probe.
lze +/- keys to increase/decrease step size respechively.
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The dialog gives the current x,y,z coordinates and allows you to move the needle to any
position on the deck. The Advanced section allows you to move directly to a position by

clicking on Move Probe.

Move Probe - Advanced |

— Select probe

Frobe : ITip a

— Move to pozition

Move Probe |

® (208,00 TN
v {53000 mm
2121260 i

Cancel

k.ep Contral...

Clicking on Key Control brings you back to the previous dialog. Clicking OK ends the
teaching process and writes the current position into the x,y,z coordinate fields of the move

labware dialog.

Alternatively, select “Move Probe” from the tools menu.

NOTE

The reference points for “teaching” are the tip of the needle and the reference well of the

rack, which is usually marked red (upper- and left-most well = A1).
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6.3 Making Changes to the Deck Layout

It is possible to add additional labware to the deck any time by the procedures described so
far.

To delete labware items from the deck, right-click the item to be deleted and select “Delete”
from the menu. In the message box that appears, click OK. The item is deleted from the
deck.

To rename a given labware item, right-click the item to be renamed and select “Rename”
from the menu. In the message box that appears, change the name and click OK. The item
on the deck is renamed.

To get the properties of a labware item, right-click the item of interest and select “Properties
from the menu. The message box that appears will display the type and the name of the
item.

For the definition of custom labware objects, refer to chapter 15.

NOTE

If you change a name or delete a labware item on the deck which is already used in a
method, you must also make the appropriate changes to your method.
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7 Sequences

A sequence is a defined series of pipetting events involving the transfer of liquid from one
container to another. A sequence defines the order of containers in a rack. For example, it
links the single wells of a microtiter plate together so as to treat them as one plate. When the
probe is pipetting, it will follow this order (channel No 1->Sequence Position No 1, channel
No 2 ->Sequence Position No 2, etc.) unless instructed to do otherwise.

A seguence such as the one shown below has three pointers (or important positions) which
may change during a run:

The current position (which is the first unused well in the current situation),

the end position (the last position to be used for pipetting), and

the total number of elements (the overall length of the sequence).
Consider this example:

b yPlate

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

Current Pos. End Pos. Total Elements

Within the method, all three positions may be altered or requested by the appropriate
functions.

A standard sequence is created automatically when the rack is placed on the deck. Custom
sequences can be defined graphically by selecting the appropriate wells in the Sequence
Editor, or “on the fly* within the programming of the method.

In methods defining the pipetting steps to be performed, only the sequences and not the
actual labware items are referred to. Pipetting always occurs according to a sequence.

7.1 Sequence Editing

To edit or change sequences, start the sequence editor by selecting Tools->Sequence Editor
in the Deck Layout Editor. The Sequence Editor is illustrated on the next page. When the
sequence editor is started from the Deck Layout Editor, a new untitled sequence is created
automatically. Add labware positions to this sequence by selecting (clicking on) positions
(wells) in the deck layout view. The standard left-click, shift-left-click, control-left-click, and
rubber-banding rectangle are available for selecting positions in the deck layout view.

As positions are added to the sequence, they are displayed in the grid in the left pane of the
window. The grid contains one row for each labware position in the sequence. The order of
the rows in the grid can be changed by standard cut, copy, paste, drag, drop, and delete
operations, thereby changing the order of the positions in the sequence. The grid has a fixed
width. X, Y, and Z columns may not be initially visible. Moving the vertical splitter or the
horizontal scroll bar will allow these columns to be seen. Sequence information cannot be
typed directly into the grid.
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Additionally, the functions of the sort/filter panes can be applied to the selected rows of the
grid (if selected) or all grid contents. Once the labware positions in the sequence are in the
desired order, save the sequence. Saving fixes the order of each row in the grid as the order
of the labware positions in the sequence. On saving, you are requested to give a name to
the sequence.

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.

The tree view in the left pane displays the sequence from a tree-oriented perspective, where
the tree’s leaves are the positions in the sequence.

g2 ralph.lay - Hamilton Sequence Edilij'i = |EI|5|
File Edit “iew Sequence Play Help
BErEraa e |meo SRS X | 1 memoseos |« »
S =]
Labware ID Position 1D - 2 K 12 17 22
1 Platel A1
Flatet
2 Plate1 A2 § § § §
3 Plate1 A3 FEEE
4 Plate1 A4
3 cean |13 18 23
B Flated A5 oooo
5] Plate1 AG Fiate
7 Platel &7 SRR
g Plated A5 GoDa06000000
g Platet Bl GoDa06000000
4 9 19 24
10 |Piated B2 So5606000000
11 Plate1 B3
12 Plate1 B4
13 Plate1 B3 p—
L] | | 2 5 10 15 20 25
] -
Grid View |Tree it I LI | D
x|
o L Murnber of rows of tips: I‘I Murnber of columns of tips: IS
| | Dist bet h :IEI Dist bet h col :IS
[ — | [ istance between each row mm istance between each column mm
N ) .
N Tip1 row number: I‘I Tip 1 column number: |1
— 3 I | Serpentine
Tip indexing
Filter | Diefaults | Inzrement tip indeces, fram row 1, bw & Fow & Column
™ Serperitine while incrementing tip indeces.
[ A B ¥, Sort Racks A, Sort by Grid Colurans . Sort by Grid Rowss Filter by Probe Head /
For Help, press F1 MU i

7.1.1 Adding Positions to a Sequence

Use the mouse to select labware positions to insert in the sequence as follows.

1. Left-clicking on labware position adds the position to the sequence. That means it either
(a) inserts it in sequence ahead of the (first) selected row in the grid, or (b) appends the
position after the last row in the grid if no rows are selected.

2. Rubber-banding a rectangle of wells adds a block of positions to the sequence. The
block of positions is added in a manner similar to that employed when adding a single
labware position. The block of positions is ordered according to default sequence for all
labware object(s) involved.

3. Control-left-click on labware position toggles the position’s status in the sequence. That
means it inserts the position in the sequence if it's not already there (same as left-click on
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labware position), otherwise it deletes the position with the largest sequence number
from the sequence.

4. Shift-left-click on labware position adds a block of positions to the sequence. That means
it adds all positions in the rectangle whose first corner has the coordinates of the most
recently added position and whose oppaosite corner has the coordinates of the newly
selected labware position. The block of positions replaces the most recently added
position and is ordered according to default sequence for all labware object(s) involved.

NOTE

To select a labware position, click on it only once. If you click a second time on a labware
position, it will be added to the sequence again.

7.1.2 Play

Play first deselects all positions in the sequence, then plays the sequence. As each position
is selected, it is painted in the deck-layout view and highlighted in the grid and tree views.
Play can be paused at any time and resumed by clicking on play again.

7.1.3 Sorting Racks

The “Sort Racks” dialog allows you to apply an order to labware positions in the active
sequence. The order is applied to the currently selected labware positions, or to the entire
sequence if no positions are selected.

Use this filter to create processing sequences across multiple racks in the direction required.

=]

Fick a comer. Fick a direction.

= ]

[ s erpentine
Sort |

[A[ AT T#I sort Racks £ Sortky Gid Coluns_, Sorthy GHid Rows jy_Filter by Proke Head [

7.1.4 Sorting by Grid Columns

The “Sort by Grid Columns” dialog allows you to sort the contents of the grid based on
specified criteria. Left-most combo boxes contain the grid’s column headers: #, Labware,
Position, X, Y, Z, and “(none)”. Right-most combo boxes contain “ascending” and
“descending”. The sort is applied to the currently selected labware positions, or to the entire
sequence if no positions are selected.

x|
I7]
sortby: [T ~ | | = .
¥
Then by I j I j ™ Altemate ascending/descending ES
. - - : - Instrument's
Then by: I J I J [~ Altemate ascending/descending Coordinate
System
Sort |
[A[A TR TR Sort Racks , Sort by Grid Columns £ Sortby Grid Rows i, _Filtsr by Prob Head J
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7.1.5 Sorting by Grid Rows

The “Sort by Grid Rows” dialog allows you to sequentially order every i-th row in a grid
beginning with the j-th row. The sort is applied to the currently selected labware positions, or
to the entire sequence if no positions are selected.

The sequence will be re-ordered by selecting the i-th grid row and moving that row to the
“next” position.

Lelx

Group every: || T
Skart at row: I

Sort |

[ 4[5 [*IT Sort Racks A Sortby Grid Columns _}, Sort by Grid Rows fi_Filtsr by Probe Head

7.1.6 Filter by Probe Head

The “Filter by Probe Head" dialog allows you to (a) apply an order to labware positions in the
active sequence, then (b) remove positions where the probe won't fit. These functions are

applied to the currently selected labware positions, or to the entire sequence if no positions
are selected. The first function, (a), is optional.

Initial values for this tab are taken from the instrument’s configuration file. These initial
values can be recalled using the Defaults button.

[~ Select traverse direction Mumber of rows of tips: |1 Mumber of columnnz of tips: I‘I2
—> = * Distance between each row: ID mm  Distance between each column: |3 mm

R Tip1 row number: |1 Tip 1 colurn number: |'||
— % [ Serpertine

Filter | Defaulks |

[A[ A [ T*IT Sort Racks A Sortby Grid Columns i Sort by Grid Rows 2, Fitter by Probe Head
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7.1.7 Sorting Racks Example

Here is an example of how rack sorting works. Given the following sequence across 2 racks,
apply the Sort Racks filter, defining a direction across the racks.

Emeﬂ.la}l - Hamilton Sequence Editor

JJ Fil= Edit “iew Sequence Flay Help

J§E|%E|Qa|\9? I[new] j,@,,@,%gﬁ, “P I W |delay 0.5 zec
=l =]
Labware ID Posi
1 _G_costar_flat_I1 A1
2 _B_costar_flat_I1 B1 1 [
3 _EB_costar_flat_1 1
L) _G_costar_flat_1 D1
] _G_costar_flat_I1 E1
E _B_costar_flat_I F1
7 _B_costar_flat_I1 1
g _GB_costar_flat_I1 H1
9 _GB_costar_flat_12 A1
10 _Fi_costar_flat_2  |B1 2 7
11 _6_costar_flat_12 |1
12 _B_costar_flat_12 D1 G costar flat |11 G caostar flat |2 —
13 5 costar flat 12 E1 r DL DD DD B o o e o I
== == SO0 000 SO0 Oo00
18 | B costar fist 2 F ®#00000000000 ®000000¢
14 _G_costar_flat_12 |31 OO0 00O0O0O0000 LAsialayayaReye
16 _E_costar_flat_2  |[H1 OO0 00O0O0O0000 LlelalalalaRals
SOQ00OOO0000 GOS0
SOQ00OOO0000 GOS0
SOQ00OOO0000 GOS0
] tar_flat_I3 ] tar_flat_|4
q | — Tl ST ooo0o000 PR EE voc
L OO0 000 OOOOOOOCv
Grid View |Tree'Lfieuu I 1| OOO(]OOOOOOOO OOOOOO(lfl_I
ﬁ Fick a cormer. Fick a direction. :I
[ —
— B
S
- [T Sempenting
! I _’|_I
1A LR, sort Racks 4 Sort by Grid Golumns 4, Sort by Grid Rows #,_ Fitter by Probe Head [/
For Help, prezs F1 MUK v

610766/02

Page 63 of 225



Microlab® STAR User Manual

The sequence is re-ordered across the racks as follows:

Emeﬂ.la}l - Hamilton Sequence Editor

JJ File Edit “iew Seguence Play Help

jE@| =g aa|w || SR B b 0 w055
2l =l =]
Labware ID Posi
1 _B_costar_flat_I A1
2 _GB_costar_flat_12 |41 1 [
5 _GB_costar_flat_I1 B1
4 _GB_costar_flat_12  |B1
& _B_costar_flat_I1 1
E _GB_costar_flat_12  [C1
7 _B_costar_flat_I1 [y}
g _B_costar_flat_12 D1
9 _G_costar_flat_1 E1
10 _6_costar_flat_I2  |E1 2 7
11 _6_costar_flat_1 |F1
12 G_costar_flat_[2  |F1
e Sty so00000 |PETAARE, 5 —
== == 00000000000 SOOOOO00
14 |G costar_flat 2 |G1 ®00000000000 ®000000C
15 _B_costar_flat_1 H1 oo Co0 0000000 LlelelelalaRals
16 _F_costar_flat_12  |[H1 o000 0000000 LlelelelalaRals
SO000O0OO00O00 L ReXeTooYoRale
o000 0000000 L ReXeToRoYeRole
o000 0000000 L ReXeToRoYeRol¢
3] tar flat_I3 3] tar flat_14
7 | - T SO 0000000 [P UTeT 000
L COQOOOQOOOOO0 OOOOOOOC‘_
Grid View [Tree View | ‘| oonrinooooooo OOOOOOG_'('_I
:fll Pick a comer. Pick a direction. :I
= Ll
 —
- [T Serpenting
‘ I _>I_I
| LA 2 L, Sort Racks 4 Sort by Grid Columns#, Sort by Grid Rows g Fiter by Proke Head /
For Help, press F1 RLUM L
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7.1.8 Sorting Grid Rows Example

The same initial sequence if sorted using Sort by Grid Rows will result in the following:

ﬁmeﬂ.la} - Hamilton Sequence Editor

H Filz Edit “iew Seguence Play Help

JJ#H‘%E|QQ|E‘?? JI[new] jn@:n@:%?&’: J P Il B |delay 0.5 sec
=l Al
Labware ID Posi
1 _E_costar_flat_M A1
2 E_costar_flat 1 |ET 1 b
3 _B_costar_flat_|12 (A1
4 _B_costar_flat_I2  [E1
5 _B_costar_flat_1 B1
=] _E_costar_flat_M F1
7 _B_costar_flat_12 (B1
g _E_costar_flat_I2  [F1
] _EB_costar _flat_1 1 2 7
10 _F_costar_flat_H |1
11 6_costar_flat_2 |1
== et _costar flat_Il G_costar flat_|2
2| ¢ oosta a2 _[ot [ 55555929555 [eo505a58
15 |6 costar flat 11 |D1 00000000000 | #CO0CCO0L
14 _B_costar_flat 11 |H1 BO0000000000 BO00O000C
15 _E_costar_flat_I2  |D4 S00000000000 I Yelelslalatslel:
16 B_costar_flat 12 |H1 o000 0000 L RSSO RSSO RON ¢
200000000000 PCO0O0000L
200000000000 PCO0O0000L
& costar_flat_I3 | & costar_flat 14
U voooooo PN S oo
| | 1| 000000000000 ¥alalslaYatatal:
= : 000000000000 s¥elelelotatetaly
Grid View |Tres Uiew | o | 4

L e

Coalesce every |4 rowg in grid
starting at row |1

fram top of selected raws [or from
top of grid if no rows are selected).

-

A | b |1 Sort Racks A Sortby Grid Golumns A Sort by Grid Rows /4 Fitter by Probe Head  f

For Help, prezs F1

| oM

In this case the initial sequence was:

Rackl Al, B1, C1, D1, E1, F1, G1, H1

Rack2 Al, B1, C1, D1, E1, F1, G1, H1

Taking the 4™ row after the first row gives

Rackl A1, E1,

Rack2 Al, E1

Rackl Al is gone, so Rackl B1, F1

Rack2 B1, F1

Rackl B1 is gone, so Rackl C1, G1... And so on.
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8 Graphical Method Editor

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

The Graphical Method Editor is a syntax-free editor that presents a batch-like graphical
editing environment. Common constructs 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 Screen or further customized using the HSL Method Editor (see chapter
9 HSL Method Editor, page 96).

In most cases (but not necessarily), a method references one single deck layout. The
Method Editor is accessed by clicking on the Edit Method button in the Deck Layout Editor,
after the deck layout has been defined and saved, e.g. as “MyDemo” (.lay). Alternatively, the
method editor may be started directly from the desktop.

E HxMetEd - MyDemo.med

H File Edt Wiew Method Took Window Help
[oE@E =R nE= =]

=l & MyDemo_med [ [Ofx]
General e

1
x=0 | x=1+1| Abc

\Z

£ix)

318
X

ciy>

o]
@]
00

& 18| [N 688

o i [
ol )3
Eolda 8 1) &

Ready ’_ ’m A
Method Editor

The Method Editor is divided into 2 sections:
The Method View on the right is a grid containing the method.

The Toolbox Window on the left offers various elements that can be used to build the
method, grouped by bars.
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At the beginning of a new method, there is only one bar named General, containing the

common language elements such as if-else, loop, function call, etc. No instrument-specific
steps (e.g., aspirate) are visible so far.
All steps can be disabled/enabled on request by right-clicking a step or a block of steps
and selecting disable/enable from the menu.

It is possible to load different methods into the editor and copy steps between the

methods.

8.1 General Method Commands

A detailed description of all commands in the general method editor is directly available from
the software. Invoke the Help menu for more information.

A number of standard commands are available, as you can see from the figure below. For
an explanation of the command buttons on each line (humbered for convenience), see the

listing following the figure.

Whatever input is necessary for the individual commands, all input fields labelled with text in
brackets [description] contain optional information or the default may safely be accepted.

iz
General
1 i
. x=0 (| [x=1+1
2
== =k5
]
e

w

8
L M -
'5;.
)
St |
S0 |

[eEEw]
8238
=

Wik

10

3NN P =
¢

11

o[ ¥ BB N PIE

B
i,Lél

EI. General

=1

=1....[% 1. [F 1. [F 1. [F]

]

..... . Bgzigrment
----- . Azzignmment with Calculation

----- . Loop

----- . Loop: Break

----- . If, Elze

]! Sequence Handling
r-- WA File Handling
]. Timer Commands

]E Dialogz

F- e Comnmunication Cormmards

----- . Set Event

..... . Wiait for Event

----- . Abort

----- Eror Handling by the User

R

]. Parallel Procesz Handling

-l ML_STAR

+1

- [ ML_STAR Smart Steps

General commands listing in icon- and tree view. Right-click in the tool menu to switch

between the different views.
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Commands on line 1

- Comment: For any user-defined comments in a method
- Assignment: assign a variable

- Assignment with calculation: perform calculations
Commands on line 2

- Loop: Loop commands between start and end of loop
- Loop break: Terminates a loop

- If-then, else: Condition command

Commands on line 3

- Sequence: Get current position

- Sequence: Set current position

- Sequence: Get end position

Commands on line 4

- Sequence: Set end position

- Sequence: Adjust sequences

- Open file: To open a file before file operation
Commands on line 5

- Read from file: Read data out of a file

- Write to file: Write data into a file

- Set position: Set the file-pointer to a specific position
Commands on line 6

- Close file: To close a file after file operation

- Timer: start a timer

- Timer: wait for a timer

Commands on line 7

- Timer: read elapsed time from a started timer

- Timer: restart a timer

- User Input: display an input box at a particular point in the program
Commands on line 8

- User output: display an output box at a particular point in the program.
- Communication Port Open: Opens a com port

- Communication Read: Reads data from a com port
Commands on line 9

- Communication Write: Writes data to a com port

- Communication Port Close: Closes a com port

- Shell: call external program
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Commands on line 10

- Wait for a event: waits for an event

- Set event: defines an event

- Abort: Abort Method

Commands on line 11

- Error handling by user: Defines a section with user-defined error handling
- Begin Parallel: Starts a bifurcation for programming parallel processes

- End Parallel: Ends a bifurcation for programming parallel processes

For a detailed description of the input dialogs that correspond to these icons, refer to the on-
line help.

8.2 Using Microlab STAR-Specific Steps
To use instrument-specific steps (e.g. aspirate, dispense, etc.), the method has to be linked

to an existing deck layout first. Use /Instruments... in menu Method to open the following
dialog:

Inztruments

Instrument

Short Instr. Hame

Deck Layout File

Low Level Steps

[ iMicrolab STAR

ML_STAR

_fisible =]

The instruments dialog.

Click on [...] to browse for the deck layout you wish to write a method for. Select the layout
from the file list and click Open.

Instruments

Instrument

Short Instr. Hame

Deck Layout File

Low Level Steps

¥ Microlsh STAR

ML_STAR

test lay

_isible =]

If the selected deck layout corresponds to a Microlab STAR, the check box is enabled. Click
OK to link method and deck layout. Keep the “Smart Steps” check box selected. Note that
multiple deck layouts may be linked to one method to enable programming of different
instruments within one method.

Once you have written a method using instrument specific steps, the “[...]“ button vanishes.
Now the deck layout can no longer be separated from the method until all instrument-specific
steps are deleted again.
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NOTE
Only after the method has been linked to a deck layout are the instrument-specific
commands loaded into the method editor.

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

8.2.1 SMART Steps

SMART steps are powerfull commands for programming the Microlab STAR. Whereas
single steps (see next chapter) are restricted to single actions like picking up tips, aspiration,
dispense, etc., SMART steps combine many single steps for specific tasks like filling a
microplate starting with tubes, aliquoting of reagent to a complete plate, loading the deck,
etc. The available SMART steps are:

Icon Command Action performed Parameters to be
specified

Sequence, carrier

=

Load Deck Load carrier on deck ) .
calibration
EI‘*] P_ipette With Pipette using disposable tips Pipette mode, volumes asp/disp
TIpS control seq, liquid class, tip
seq, tip handing/replacement,
@ tip counter
Unload Deck  Remove carrier from deck Sequence
ﬁ Define Needle  Specify parameters for needle  \Wash sequence, start
Wash wash with liquid, settings
‘HIJ Pick up Pick up Needles from Wash
) N | n
" ” Needles Station (or Racks) eedle sequence
+IIJ Release Release Needles in racks or
) Needle sequence
Needles wash station (and start wash) d
+ Pick up tips Pick up disposable tips from tip  Tip sequence, tip
|||||| |||||| rack counter
b Eject tips Eject disposable tips into tip none
waste

The method editor allows you to freely combine SMART steps and single steps.

For all SMART steps, the instrument name is to be selected. This is set by default to the
Microlab STAR’s short name and cannot be changed within the SMART steps. Only in the
case of two or more instruments linked together is a selection necessary.
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8.2.1.1 SMART Step Pipette with Tips

The SMART step pipette is a multifunctional command for various kinds of pipetting tasks.
The Pipette Step allows the user, for example

- to copy one plate into another, or

- to transfer from tubes to a plate with variable numbers of samples, or

- to aliquot reagent into a plate,

all within one step without taking explicit care about the instrument’s initialization, single
steps for aspiration and dispense, sequence handling, or loops. As is the case for all
Microlab STAR user software components, SMART Steps too make use of sequences.
Therefore, the pipetting task should be reflected within the sequences defined for this step.
For the explanation of sequences we refer to chapter 7.

In this chapter, the general features of the SMART Step are explained; examples can be
found in the chapter ,Methods for Microlab STAR".

Dragging a SMART step into the method tree opens the SMART Step input dialog:

['}i Pipette with Tips - Hew

— General
Instrument shaort name: ~ Tip seguence:
[ML_STAR zl | ML_STAR.tips_s1 =]
%' Standard pipette procedure " Aliquot procedure V¥ Reducible by user
— Pipette mode . _
& Simple [1-1] - r Tip handling / replacement
™ Replica [1-n] Multiplicity [n): € After each dispense ' One tip set
" Pooling jr-1] I j £ Sfter ranstered valume " Mone
{* After each sample
—Wolumes
Pipette volume [pl] ~ Tip counter
I-I o j Tip counter:
Pre-aliquot valume [u]: Rest volume [ul]: I™ wiiite tip counter =]
[0 = o I
Redispense height fram battam [mm]: & Disp. to waste
IU € Disp. to aspirate sequence Channel settings. . Error settings... |
—{* Aspirtate sequence iz contralling — " Dispense sequence is controling
Aszpirate zequence:  Dispenze sequence:
ML_STAR tubes j ML_STAR MyPlate j
" Reload [¥ | Beduitle Gy iuser " Reload ¥ Eeducitle Byuser
& Mot reload & Multiple use
I Aspirate al Adwvatced.. | rllszereonicis LLD ... | Advanced... |
) Jet
 Surface
Liguid (liguid class):
|'DMSD" [Hightolume_DMSD_Dispenselet) =]
Finizh Cancel | Help |

Let us now walk through the different sections of the SMART Step.
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— Eeneral
| nstrument shart name:

ML_STAR j

¥ Standard pipette procedurs " Aliquat procedure

Pipette mode
&+ Simple [1-1]
" Replica [1-n]
 Pagling [n1] | [~

b ultiplicity [n]:

Standard or aliquoting mode must be selected. For standard pipetting mode, three different
procedures are possible:

“Simple“ pipetting for simple aspiration/dispense cycles,

“Replica“ for cycles of aspirations/dispenses where the liquid from one source is
dispensed into multiple target containers (no aliquoting), e.g., for a “double test"

(tube 1 -> plate position Al, A2, tube 2 -> plate position A3,A4, etc.). The desired multiple
can be chosen (e.g. 2 for a double test).

“Pooling* for cycles of multiple aspirations/dispenses where liquid from multiple source
containers is dispensed into one target container (e.g., tube 1, tube 2 -> plate position
Al, tube 3, tube 4 -> plate position A2, etc). Here too, the desired multiple has to be
chosen (e.g., 12 for pools of 12).

For the aliquoting procedure, the choices under pipetting mode are deactivated. Aliquoting
means that one aspiration is followed by multiple dispenses (e.g., tube 1-> plate positions Al
to A12).

The next step is to select the appropriate tip handling:

— Tip zequence:
[ML_STAR tips_s1 =]
¥ Feducible by user

— Tip handling / replacement
" After each dispenze " One lip set
£ Afternbansfered wallime " MNone

% After each zample

— Tip conker
Tip counter:

[ “Wiite tip counter j

First, select the tip sequence - where the tips are to be picked up from. The tip type is
automatically retrieved from the sequence. If the tip sequence is used up, it will be
automatically reloaded. If “Reducible by user* is checked, the tip sequence can be reduced
on reloading.

Tip handling can be chosen to

replace tips “after each dispense” (if multiple dispenses are needed to transfer e.g. 900 pl
with a standard tip of 300 pl),
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“after each sample” (multiple dispenses of the same sample are done with the same tip),
with “one tip set", or

without tip handling, “none”. In this case, STAR will have to pick up tips prior to the
pipette step and eject them after pipetting, using single steps.

Only for replicas (and pooling), the option “after transfered volume* becomes active. This
allows you to use fresh tips even for multiple aspiration and dispense cycles being
performed with the same sample.

Finally, 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 that section). A tip counter is specified by a name, e.g.,
~MyFirstStandardTipCounter”. Note that the name has to be placed between quotation
marks.

Within the SMART Step pipette, the current position of the tip sequence will continuously be
stored under the name of the tip counter, if the check box “write tip counter” is checked. Note
that a tip counter has to be written if it is to be read by the SMART Step load within the next
run.

The next step is to define the volume(s) for the pipetting process. For the SMART Step
pipette, one volume for all channels has to be defined.

—Yolumes
Pipette volume [pl];

[100 =l
Fre-aliquot wolume [pl]: Fiest walume [pl):

[ o =l
Redispense height from bottom [mrm]: % Disp. to waste

IEI i~ Dizp. to azpirate sequence

If a volume for “simple transfers” is specified that exceeds the volume of the tip, multiple
transfers with equally divided volumes will be performed automatically. A residual volume
may be used too. Then the choice is to discard the residual volume back into the aspiration
sequence, or to dispense it into the waste container.

In the case of aliquoting, a pre-aliquot has to be specified, too. This pre-aliquot is dispensed
back into the aspiration sequence. A redispense height counted from the bottom of the
container has to be given.

Now, the aspiration and dispense locations used within this step have to be defined.

— % Azpirate sequence iz controlling

Azpirate sequence:

— 1" Dispense sequence is contralling
— Dizpense sequence:

ML_STAR: ubes =] ML_STAR.MyFlate =]
" Reload ¥ | Heducitle Byuser " Reload I¥ | Beduitle By user
* Mot reload & Multiple use
I Aspirate al UD.. | Advanced.. | [ Dispenemode LUD.. | Advanced.. |
) et
 Surface

Liguid [liquid clazs):

The sequence of the aspiration and dispense is to be selected from the dropdown fields. In
addition, the user can opt to reload a sequence: if during pipetting a sequence is used up (no
more tubes are present to aspirate from), the system then asks for a new carrier of tubes to
be loaded. If in addition the checkbox “reducible by user” is checked, then the user has the
option of reducing the newly loaded sequence at runtime. This is especially helpful if the
exact amount of sample tubes varies from run to run (or from tube carrier to tube carrier).
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An important issue is to select the controlling sequence. This is either the aspiration, or the
dispense sequence. As long as both sequences are of the same length, this selection does

not influence the pipetting (if no pipetting error occurs).

Sequence handling in Pipetting Mode “Simple”

But think of the situation, where the aspiration sequence comprises e.g. 8 tubes, and the
dispense sequence is the one of a 96-well plate. What to do 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 (12 for an 8-channel instrument) transfers from the same 8 tubes to fill
the complete plate. Then the (controlling) dispense sequence is finished and pipetting stops.

NOTE

The SMART Step pipette always equalizes the length of aspiration and dispense sequences.

The following table gives an overview of the different situations and examples. L is the length

of the sequence.

L(Sasp) > L(Sdisp)

L(Sasp) < L(Sdisp)

Case 1: Seq(Disp) is repeated
to length of Seq(Asp)

Case 3: Seq(Disp) is reduced to
length of Seq(Asp)

-With reloading plate sequences:
Automatically fill as many plates
as needed with liquid from
tubes.

Use: Use:
Aspiration , :
-Copy 2 plates into 1 (after -Transfer a variable number (<96)
Controlled | another) of tubes into a 96-well plate (left
-With reloading of Seq(Disp): partly filled).
Transfer available tubes to as
many plates as needed.
Case 2: Seq(Asp) is reduced Case 4: Seq(Asp) is repeated to
to length of Seq(Disp) length of Seq(Disp)
Use: Use:
) -Transfers from many tubes to a -Transfer reagent from a container
Dispense plate and stops when plate is (or, e.g., 8 tubes) to a complete
Controlled filled. plate.

-Copy tubes repeatedly into plate.

-With reload of aspiration sequence:
Automatically reload tubes until
plate is filled.

The 4 cases are illustrated in the following diagrams:
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Case 1: L(Sasp) > L(Suisp), Control: ASP

Source 1

Target 1 Target 1

Source 2

The target sequence is repeated to match the length of the source sequence.

Another example for this case: All Tubes to Plate(s). Reloadable plate sequence to load all
tubes to as many plates as needed.

Case 2: L(Sasp)> L(Sqisp), Control: DISP

Source sequence is cut to match length of target sequence; stops when plate is full (prepare
plate for assay)

Case 3: L(Saisp) > L(Sasp), Control: ASP

Target sequence is cut to match length of source sequence; stops when tubes are processed
(how many samples today?). If L(Sasp)>96, plate is filled again!

Case 4: L(Syisp) > L(Sasp), Control: DISP
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00000000

Source sequence is repeated to match length of target sequence; stops, when plate is full
(Distribute Buffer, Reagents...). Also used for aliquoting.

Sequence handling in Pipetting Mode Pooling and Replica

In these two cases, the aspiration sequence should be selected as controlling.

Sequence handling for Aliquot Procedure

In the case of aliquoting, the (longer) dispense sequence is to be selected as controlling.
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For the aspiration, the check box “aspirate all* enables aspiration of the residual liquid from a
container (specify a volume larger than the expected residual volume within the container).
On dispense, the dispense mode “surface” or “jet* has to be selected. For aspiration and
dispense, the LLD (liquid level detection) settings have to be specified by clicking on the LLD
button:

Aspirate: Liquid Level Detection [LLD]

— Capacitive LLD — Prezsure LLD
[ Enable capacitive LLL [ Enable pressure LLD
Sensitivity Sengitivity
% Yen bigh = iiddle % ven high = Middle
£ High ) Low £ High ) Lo

— Detail settings
Submerge depth [mm]; Azpirate height from botbam [mm]; bl height difference [mm];
2 0 |2

] 4 I Cancel Help

Within the LLD dialog, capacitance, pressure, or both LLD types may be switched on. A
sensitivity setting is necessary (see table in chapter 2). If LLD is used, a submerge depth has
to be specified, if a fixed height is prefered, the distance counted from container bottom is to
be specified. For the parallel use of both LLD types, a maximum height difference has to be
given, within which both LLDs have to respond.

The next step is to select the appropriate liquid from the dropdown field.

Liguid [liquid clasz]:
["DMS0" [Hightolume_DMS0_Dispenselet] =]

The selection by attributes (tip type, dispense mode) is automatically made, so that only the
liquid name has to be selected.
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Under “advanced"®, pre-rinsing and liquid following can be specified.

Dizpense: Advanced

— Prennzing/Mix sethings
= Enabile prerinsing /L mix

Cucles: Mix pozition [mm]:

Woalume [pl):

| =]

— Initial sequence manipulation

[T Set cument position to first sequence position
[™ Set end position ko last sequence pozition

— Final sequence manipulation

" Sequence comesponds to range used within this step

— Mizcellaneous

7 Ifglibrate carmienif éaaiﬁmted

% Sequence comesponds to range remaining after tis step

o]

Cancel |

Help

Furthermore, sequence manipulations can be made (separately for aspiration and dispense
sequences). If the sequences which this SMART Step is going to work with have been used

within this method in preceding steps, the sequence counters can be reset using the two

check boxes for initial sequence manipulation. If other steps are following this SMART Step,
the status of the sequence which is passed back can be defined by the radion buttons under

“final sequence manipulation®.

Under channel settings, the user may specify a channel pattern manually, as well as the

number of the channel which will be used to calibrate (1536-well) carriers.

The error settings dialog allows you to specify an error handling approach:

Error Settings

— Emmor handling
& Abart method

i~ Abart method £ Cancel step [default]
& Default emor recovent

[T Copy pattemn

[ Exclude ermor positions

— W alk awayp mode

[T Enable

Timeot [z]:

o]

Cancel | Help |

The choices in case of an error are: abort the method (only abort button on runtime error
dialog); give the choice (in runtime) to abort or to cancel (continue with user-defined error
handling, if programmed, otherwise abort); or use the fixed default error recovery

(recommended) pre-programmed for the SMART Step. In this case two choices can be

made:
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“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 an unpipetted well at the end
of the sequence.

Copy Pattern
Checked

Copy Pattern
NOT Checked

“Exclude error positions” means exclude the erroneous positions from aspiration and

dispense 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 checked, a timeout has to
be specified, after which the error dialog on runtime will automatically close down again to
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. The other default settings correspond to those of the single steps
(see chapter 15.4 for further explanations of walk-away error handling).
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8.2.1.2 SMART Step Load/Unload

This SMART Step is used to automatically load the instrument deck with all labware
necessary for the run. These commands work with autoload and manual load instruments.
For a manual load instrument, the user is requested to load/unload the carriers by hand.

Dragging the load command to the method tree opens up a dialog box:

i Load - New |
|ntrurment short nanme:
|ML_STAR =]
— Sequence[s]:
Show details
Sequence Read tip counter Tip counter =
1 |ML_STAR MyPlate = r =
2 |ML_STAR tips_=1 = ™ "My StandardTips" =
=
Add all sequences Add | Bemove |

— Carrier calibration

Error gettings. .. |
Channel number;

¥ Calibrate if supported g -1

k. I Cancel | Help

The procedure for loading the instrument follows logically from our concept of sequences.
Whatever carriers have to be loaded to ensure that the sequence which is used within the
method is available will be loaded. If, for example, a sequence of samples spans 3 tube
carriers, all 3 carriers will be loaded automatically to their locations (tracks) as defined in the
deck layout.

The dialog box has three main buttons. Their functions are:

to load all sequences to the deck,

to add a specific sequence which can be selected from the dropdown field, and
to remove a selected sequence.

In the case of a tip sequence, the SMART Step gives you the option to read the current
position of a tip counter, which has to be specified. In this example, the tip counter

“MyStandardTips” is read and the current position of the sequence is set to the value of the
tip counter.

In addition, sequences may be reduced on loading (click on “show details”). If a carrier for

1536-well microplates is being loaded, it may be calibrated using the channel selected in the
dropdown field.
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Click on “Error Settings” to define the error handling for this step. This is similar to the error
handling of the SMART Step Pipette.

To unload the deck, use the SMART Step Unload. It is very similar to the loading step.

m Unload - Hew |
Instiument short name:
[ML_STAR =
— Sequence[z]:
Sequence |

1 =

Add all zequences | Add | Bemove |

Error gettings... |

] I Cancel | Help |

Here, all carriers involved in the specified sequences are unloaded from the instrument deck.
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8.2.1.3 SMART Steps for Washing Needles

For the washing of needles, three SMART Steps are available. The idea is that needles can
be used like disposable tips without bothering about the organization of the three wash
modules of a wash station.

To do this, the needle pick up command
waits until a wash module is ready,

picks up needles from a wash station (or from a separate needle rack, which is in fact an
empty tip rack filled with needles: e.g., the lowneedle_l.rck).

Dragging the command to a method tree opens the following dialog:

ifiNecde Pick UpNew |

[nztrument short name;

Heedle zequence:

-

Channel settings... | Error gettings... |

] 4 I Cancel | Help |

The sequence requested here is the sequence running over all (three) modules of a wash
station, thus having 24 positions (8 from each module). This sequence has to be generated
using the sequence editor. The SMART Steps automatically take care of handling the
individual wash modules by incrementing the appropriate sequences in the background.

NOTE

For 4- and 12-channel instruments, an appropriate sequence has to be created with the
sequence editor. Thus for a 4 channel instrument, the sequence should hold positions
A1,A2 A3,A4,B1,B2,B3,B4,C1,C2,C3,C4, where A,B,C are the different wash modules.
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The needle eject command
places the needles into the next available wash module, and

starts the wash process (on request).

“ MHeedle Eject - Hew E |

[nztrument zhort nanne:

Neede sequence:

! =~

v Start wash

Channel settings... | Error zettings... |

] I Cancel | Help |

For both commands channel patterns can be set manually. The error settings are again
similar to those of the SMART Step pipette.

An additional SMART Step is available to set the wash parameters; see the section on the
wash station.

8.2.1.4 SMART Steps for Picking up and Releasing Tips

Two further SMART steps allow you to pick up tips from a rack and then dispose of them in
the tip waste after use.

Here is the dialog for the “pick up tips” step:

il Tip Pick Up - New |

Instiument short name:

— Tip zequence:
| =

¥ Feducible by user

— Tip counter
Tip counter;

[ wirite tip cournter =]

Channel zettings. .. | Error zettings. .. |

k. I Cancel | Help |

The dialog asks you to specify a tip sequence. You also have the option of specifying a tip
counter.
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Here is the dialog for the “tip eject” step:

Bipoecnew |

Channel zettings. .. | Error zettings. . |

k. I Carnicel | Help |

For “channel settings” and “error settings”, see the description of previous SMART steps.

8.2.2 Single Steps

Now look at the Toolbox Window. You will find that, for each deck layout or instrument you
selected, there is now an additional bar containing the instrument-specific steps.

i 4|
General
ML_STAR
{l
|2
o) 2
=] = —
. General
o[l ML_STAR
- [[[I] Liquid handiing
=B Preparation
[ Initialize
..... B LoadCarier
..... ﬁ IrnloadCarrier
..... n Set Carier Tempe
L. - Get Carrier Termp
..... @ Calibrate
..... H kM oveT oPosition
----- ! FirmwareCormmand
- [l ML_STAR Smart Steps
Method Editor with
instrument-specific steps in
ML_STAR Srriart Steps two different views.
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NOTE

To change between the different views, right click within the tool window and select “tree
view”.

The table on the next two pages gives a brief outline of the available ML-STAR-specific
commands. These instrument-specific single commands are used in both the Graphical and
the HSL Method Editors.
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Command Icon Action performed Parameters to be
specified

Initialize Initializes the instrument Waste destination,
channel

Load Carrier Loads a carrier on the deck Carrier position®, rack
type

Unload Carrier Removes a carrier from the Carrier position

deck
Tip Pickup Picks up a CO-RE tip or needle Sequence, tip type,

channel
\Ill_|

Tip Eject . Discards the tip into the tip Waste destination,
waste or the needle into the channel
wash station or rack

Aspirate w

Draws liquid from a container ~ Sequence, volume,
liquid name, channel,
mix settings, LLD

! The carrier position gives the track number on the Microlab® STAR deck where the carrier will be
inserted. For microtiter plate carriers which are 6 tracks wide, the carrier position refers to the leftmost
edge of the carrier.
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Command Icon Action performed Parameters to be
specified
Dispense Drops liquid into a container Sequence, volume,

liquid name, channel,
mix settings, LLD

Calibrate 1536 Measures precise position of a  Carrier position,
high-density microtiter plate channel

before aspirating or dispensing

MoveTo Moves the pipetting head to an Mode, direction, value
Position absolute position, or to one

relative to the current position
Firmware Sends a low-level firmware Firmware command,
Command command to the instrument parameter
Get last liquid Gets the z position of the last
level Iw liquid level detection
Start Needle Starts a needle wash module Name of wash module
Wash .{.:]
Wait for Wash Waits for the needle wash Name of wash module

" module to be ready
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Command Icon Action performed Parameters to be
specified
Set Sets the temperature of a TCC  Carrier name,
Temperature @ temperature settings
Get Retrieves the temperature of a  Carrier name, bind
Temperature L7 TCC return value to get
* temperature in °C (see

chapter about binding
return values)

Get Plate Picks up a plate from the Position of plate to be
r" defined position located and picked up
[Ty by iISWAP
Place Plate Sets a plate down in a defined  Movement type,
i position transport mode, plate
ULl sequence, sequence
counting, lid sequence,

complex movement

parameters
Move Plate Transfers a plate to another Move to sequence
e sequence
—/—
Open Gripper Spreads the fingers of iISWAP’s Transport mode, plate
"R_F_,g robotic hand sequence, sequence
il counting, lid sequence
Close Gripper Closes the fingers of iISWAP’s  Transport mode, plate
"‘u,-g robotic hand sequence, sequence
i counting, lid sequence

NOTE

Initialization must be the first instrument-specific step in each method.
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8.3 Writing a Method

You can now easily write a method by dragging icons from the toolbox on the left and
dropping them into the method window on the right.

F3 Hamilton Method Editor - [MyDemo] _[O] x|
Bl Fle Edit Yiew Method Tools ‘window Help ;Iilél|
@[ Eexalz- =2

S 2 Loap :I
General over following sequences:
ML_STAR - nunc_96_flat_1

Mo lnop counter variable uzed

=

@ m ] Ej TipRickLp on ML_STAR
Illlll Ill Ill Channel (1..8) 11111111, Optitnized channel uze: on, Sequence: ML_STAR hamitton_96 _standardwvolumetip 1,
Sequence courting: (1) Automstic| Tip type: StandardYolumeTip

i é ’m Return walue count: 1.

{¢

4 Azpirate on ML_STAR
£H » ‘J Channel (1..8) 11111111, Optitmized channel use: on, Sequence: ML_STAR carrier _with_24_cupi5x951,
ml ||”|| ||”|| Sequence counting: (07 Manually | Liuid name: Standardolume_Water_Dispenseldet, Vaolume: S0 pl, LLD settings:

off, Liguid following: on

Return value court: 1.

m Dispense on ML_STAR
Channel (1..8) 11111111, Optitnized channel use: on, Sequence: ML_STAR.nunc_96_flat_I1, Sequence counting:
(1) Automatic, Liguid name: StandardYolume_Water_Dispensedet, Yolume: S0 pl, LLD settings: off, Liguid following:
Return value count: 1.

6 \;i = TipEject on ML_STAR

on

Channel (1..8) 11111111, Optitnized channel use: on, Waste destination: ML_STAR Waste, Sequence courting: (07
fanually

Return value count: 1.

7 End Loop

1 -nunc_96_flst_1 (Reset Sequence after loop)

T

A simple method

Inserting a new command or double-clicking on an existing command opens the appropriate
dialog to edit the command-specific parameters, for example the Assignment command,
used to define and assign variables:

Hhssignment - Edit |
" ariable: W alle;

I\-’u:ulume j = IEEI j

Cancel Help |

Assignment parameter dialog

8.4 Editing a Method

A method can be edited by the usual Windows copy-and-paste techniques. Mark the step or
the block of adjacent steps within the method editor and right-click the method window to
access the cut/copy/paste menu. To insert a step from the buffer, click on the line above
which the step should be inserted, and then paste.
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8.5 Variables

Within a method, the user may typically wish to define and process variables. The Graphical
Method Editor recognizes three types of variables: integers (numbers), floats (floating point
numbers), and strings (text variables).

Variables can be newly defined within the dialogs, if they occur
e on the left-hand side of an equation (e.g. x=0, or x=t+1), or
e within edit fields that hold only one variable.

If not explicitly requested (as is the case in 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 by assignment, the text must be placed within quotation
marks, e.q. s=“Test". s is then of type string.

Variables once defined show up in the drop-down fields of all input fields of a method.
12 predefined array variables of dynamic length are available in the array library.

For variable names, do not

e place numbers at the beginning,

e use blanks or signs other than the underscore (“_”).

Variable names are case sensitive.

To define a path within a string variable, use the double backslash (“\\) rather than the single
backslash (*\*) - e.g. “c:\\program files\\hamilton\\methods\\".

For calculations with variables, note that a=4, b=3 are integers. c=a/b is therefore 1 (also an
integer). To get the floating point result, define a or b explicitly as a float by assigning a=4.0
an/or b=3.0.
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8.6 Using Library Functions: the ML STAR Library

In addition to the toolbox elements, several low-level standard library functions are available,
such as the mathematical function library. To use such functions, you have to import the
appropriate library.

Open the Libraries dialog (menu Methods/Libraries...):

Libraries |

Library File Hamespace -
HSLML_STARLib hsl

=

Add Library | Remowve Library |

Cancel | Help |

Libraries dialog

Click the browse button (“...") to select a library. Use this dialog to import all the libraries you
need, and to remove libraries you no longer need.

This example links to the HSLML_STARLib.hsl library. This library contains some interesting
functions for the Microlab STAR.

Note that if your method uses a library function, the library in question is indicated in the list
of referenced libraries and can't be removed.

You can also write your own library function using the HSL Method Editor (see chapter 9
HSL Method Editor, page 96) and use it like any of the standard libraries.
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Once you close this dialog with OK, the mathematical library functions (for example) are
available under their own bar and can be invoked like standard commands. In this example,
the following functions are linked and now made available within the method:

Pressure based aspiration monitoring off

Pressure based aspiration monitoring on

Capacitance based clot detection off

Capacitance based clot detection on (the clot heigth must be specified in the
liquid class)

Measure container volume with n channels (auto-increment 1=yes, 0=no), if
pattern is reduced (e.g. 11000111), all sequence positions are used

Get container volume of i channel in ml, as measured in previous ,Measure
Container Volume* Step.

Set threshold for pressure based clot detection.

g =S ESESIESES

Additional functions available include the generation of a Microlab AT-like barcode file, the
execution of a Gemini worklist, the formatting of an ML-STAR barcode file, and the deletion
of an ML-STAR barcode file. Refer to the online help for more information on these
functions.

The libraries available include:

Library This library function handles

HSLArrLib array variables
HSLDevLib  devices

HSLDIgLib  dialogs

HSLErrLib errors

HSLFilLib files

HSLMthLib  mathematical functions
HSLSeqgLib sequences

HSLStrLib string variables
HSLTimLib  timer

HSLTrcLib  trace files
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8.7 Binding Instrument Step Return Values

If an instrument step returns information, it can be bound to a variable by opening the Bind
return values dialog (select step of interest and select menu Edit/Bind return values...). For
example, the get temperature step of the temperature-controlled carrier returns the
temperature and other information:

Bind return values E |

Bind return values to variables;

Return value name: Variable name:| «
Connected instrumert
Mame of current step
Current carrier temperature in °C as block dat
Current carrier temperature in °C.

||k —

= 44 ]aq
L | |

l |
k. I Cancel | Help |

Bind Return Values dialog

These pieces of 8information can be stored in a variable for further processing or output. The
dialog generally lists the return values, each with an editable field to define the variable the
return value is to be bound to.

8.8 Working with Worklists

8.8.1 File Formats

Frequently, you will want 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 from the extension of the worklist’s file name. The editor supports:

Microsoft Excel Xls
Microsoft Access Database .mdb
Text Files .xt, .csv, .tab, .asc

No other extensions are supported.

8.8.2 Worklist Handling with Microsoft Excel
You can specify a subset of the available data when you first open a Microsoft Excel

workbook. In a workbook file, you can open a single worksheet, a named range anywhere in
the workbook, or 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

- ...use this syntax

Specify the sheet as sheetname$, where sheetname is
Entire worksheet in a the name of the worksheet.

workbook file Important: You must end the worksheet name with a
dollar sign ($).

Specify the named range as NamedRange, where
Named range of cells NamedRange is the name you assigned to the range in

in a worksheet or Microsoft Excel.

workbook file Important: You must name the range in Microsoft Excel
before attempting to open it.

Unnamed range of Specify the sheet you want to open as sheetname$ and
cells in a single the range as FirstCelllnRange:LastCelllnRange. For
worksheet in a example, to access cells Al through 2256 in a worksheet
workbook file called Sales, you would specify sales$al:z256.

To open this object to

write ...use this syntax

Specify the sheet as sheetname, where sheetname is the
name of the worksheet.

Entire worksheet in a

workbook file Important: You must not end the worksheet name with a
dollar sign ($).

To append to an object ...use this syntax

Specify the sheet as sheetname$, where sheetname is

Append to an existing |  ihe name of the worksheet.
worksheet in a _
workbook file Important: You must follow the worksheet name with a

dollar sign ($).

Specify the sheet as sheetname, where sheetname is the

Append to a not yet name of the worksheet.
existing worksheet in _
a workbook file Important: You must not follow the worksheet name with

a dollar sign ($).

NOTE

You cannot specify a value in a range that exceeds the maximum number of rows, columns,
or sheets for the worksheet or workbook. For more information on these values, see your
Microsoft Excel documentation.

The format of all entries within one column of the excel file must be identical: text, number,
etc.
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8.9 Writing Batch-type Methods for a 16-Channel Microlab STAR

As discussed in chapter 3.2.1, the 16-channel Microlab STAR is intended to be used as a
batch-like processor. This means all 16 channels should aspirate and dispense
simultaneously, to allow maximum parallelization and highest pipetting speed. In this case,
the reduced random access space of a 16-channel Microlab STAR 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, and
e decreasing y-positions from 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”.

e 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
e Select “Copy Pattern”
¢ Do not select “Exclude Erroneous Positions”.

e If sequences are reloadable (in runtime during the pipette command), deselect the option
“reducible by user” to maintain the original block-wise structure of the sequences.
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9 HSL Method Editor

The HSL method editor gives the user access to the underlying HSL code, offering higher
flexibility for programming methods. Usually this method editor is used only to customize
methods written with the graphical method editor. Of course, a complete method can also be
written using the HSL method editor.

The HSL Method Editor is a general-purpose text-like editor that can be used to create
methods based on HSL (HAMILTON Standard Language) for any instrument system. It is a
sub-component of the User Software. Parameters for instrument steps are entered using
dialog boxes, and may include variables. The editor makes use of the same instrument-
specific steps as the graphical method editor. It allows methods to be created, saved,
modified and printed.

To use the HSL Method Editor

e Open Windows Explorer

e Go to folder \Program files\Hamilton\Bin

e Create a shortcut to the executable file named HXxHSLMetEd.exe on the desktop.

Use the HSL Method Editor shortcut you have placed on the desktop to start it. Then use the
New menu to create a new method based on an existing deck layout, or open a previously
written method by means of the File->Open menu.

B3 H5L Method Editor - [Demo_hsl] Mi=] &3
File Edit “iew |nset Tools 'Window Help =181 x|
B EIEE A Y A s = e s
dx [T =l
L ser device ml_star{"Demo. lay");
ml_ <% Do not insert text before this line *7

Aspirate
Calibrate1536Plate {Eethﬂd denclethod()
Dispense »% Initialize HL_STAR instrument =~
FirmwareCommand ml_star Initialize{ ):
Initialize
LoadCarrier <% Load a carrier =~
MoveToPosition ml_star LoadCarrier({ J:
T!PEJ:ECT ~% Pick up tips =~
TipPickUp nl_star TipPickUp{ }:

UnloadCarrier ) ) )
<% A=pirate and dispense once with all channel=s *-

ml_star Aspiratel )
ml_star Dispen=e{ )

<% BEject uszed tips #*-
ml_star TipEject({ J:

languane } return:
lihrare-functions e
watiahles 4| | ;l
x| =
I
d | Ll_l
Syntax Chech
Far Help, prezz F1 Lni, Call MUK i

HSL Method Editor
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The HSL Method Editor window is divided into 3 sections:

The Method View on the right is a general-purpose text-like editor window containing the
method written in HSL. The general syntax used in HSL is the C/C++ notation.

Instrument steps are shown with a gray background. For safety reasons it is not possible to
change or type in these commands directly. Double-clicking an instrument step displays a
step dialog where you can change specific parameters. To see all step parameters in the
Method View, use View All Stepdata in the View menu.

The Toolbox Window on the left offers various elements that can be used to build the
method, grouped by the following bars:

Bar name Contents

ML_STAR Each device defined in the method shows its own instrument bar

(as example of a device) containing all the steps the instrument can execute.

language Contains the common HSL language elements such as if-else,
loop, function call, etc.

library function A set of standard library functions such as mathematical
functions, trace functions, string manipulation functions etc.

variables Different variable types.

All these elements can be used by dragging them from the appropriate bar and dropping
them into the Method View, or by using the Insert menu. Alternatively, language elements,
library functions and variables (but not instrument steps) can also be typed directly into the
Method View.

When an instrument step is inserted, the appropriate step dialog is displayed so you can
define the specific parameters needed.

After writing a method, invoke Syntax Check from the Tools menu to check your method.

The Syntax Check Window at the bottom shows the results of the syntax check, if
performed. If any error is listed in this view, double-clicking on it will set the cursor to the
incorrect statement in the Method View.

If the HSL method editor is used to edit a method that was written with the graphical method
editor, insert the HSL code only between two adjacent comment lines. Leave the comment
lines and all code in between unchanged. Save your changes and close the HSL method
editor. If this method is reopened with the graphical method editor, your changes will be
visible as a greyed-out, unchangeable HSL code block.
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10 Run Control

Run Control enables you to execute your methods.

During execution of a method, the instrument steps are automatically logged and displayed
in the log window as well as written in a trace file with the same name as the relevant layout
file. The Run Screen shows a static view of the deck layout. Because there is an open n:n
relation between methods and deck layouts (see chapter 4), the Run Control may start either
deck layouts (*.lay), or methods (*.hsl). A further alternative is to start linked methods (*.cmt).

The run control may be accessed by the shortcut buttons of deck layout or method editor.

K| ¥ &=

Then, the method of interest is automatically loaded into the Run Control. Alternatively, the
Run Control may be started by double-clicking the “Microlab STAR Run ” shortcut on the
desktop. Then, the method (or the deck layout) of interest must be opened from the run
control by selecting File->Open from the menu.

On opening the method, a dialog box appears for a period of time, informing the user that the
method is being parsed, i.e., analyzed. This procedure may take up to a minute, depending
on the size of the method.

Parzing in progress ..
Method will be parzed,
pleaze wait ...

Parsing a method
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After loading and parsing a method you can use the Start button to execute it.

% ]Hamilton Run Control - TubesToPlatePipette_lay

File “iew Window Help
|[& e a

[l TubesT oPlatePipette_lay

ﬁandardtn
ﬁandardtn
ﬁandardtn
ﬁandardtn
ﬁandardtn

5 10 15 5 30 35 40 15 50
I TubesToPlatePipette_lay

ro r.nI .r;I wlm
=
ra

Single Step |
Eatge | 1 |

At | 0% processed [approximately)

Faor Help, presz F1 A

A method ready to run

Each executed instrument step is logged in the log window.
The choices within Run Control are

e To start a method

e To abort a method

e To use single steps (system pausing after each single step)
e To pause a method (to be continued later)

Clicking on the deck layout view of the Microlab STAR within Run Control adds the Tools
menu to the menu list. Here you will find shortcuts to access the configuration and liquid
editor. The configuration editor is used to switch between simulation and instrument mode.

NOTE

To simulate a run, always set the instrument configuration to autoload (even for a manual
load instrument). Don’t forget to set the configuration back to manual load when performing a
run with a manual load instrument.
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10.1 Method Linking

The Microlab STAR user software allows you to link different methods together prior to
starting the merged or linked run. To do so, open the Deck Layout Editor and select “File-
>Method Linking”. A dialog appears:

Method Linking EHE |

File
D]=[E]

Deck layout files; Execution sequence:
Browse. ..

“Hul3 hal
“Hul6.hzl
“Hu175 hal Append --»
“Hula hzl
“Hud.hzl
“Hx39 hl Ingert -
“Hud bzl
“Hud2. hsl

NH :-:i‘@.hsl_ . Bemove <--
4 I I 3

i1y

E =it |

Select the first method of interest and click on the buttons to add the method to the list on the
right-hand side. It is recommended to select HSL files (.hsl) rather than layout files (.lay) or
method files (.med).

Select File->Save to generate a chained method file (.cmt). Close the dialog by clicking on
exit. Close the deck layout editor. Open the Run Control by double-clicking the shortcut on
the desktop. Open the newly created .cmt file and execute it.
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11 The Microlab® STAR Liquid Editor

11.1 Concept of Liquid Classes

As mentioned in chapter 2 The Art of Pipetting, page 12, the background parameters for
pipetting are managed using liquid classes. A liquid class is a set of parameters specifying
the aspiration and dispense behavior appropriate for a given liquid (e.g. water, DMSO,.... ). In
all aspirating and dispensing steps, a valid liquid class must be selected.

Standard liquid classes will be supplied along with the User Software (Water, DMSO,
Glycerine, Precinorm). The standard liquid classes cover a wide range of applications, and
you will probably not need to make any changes to the parameter settings.

For special applications, you can define your own liquid class. This custom liquid class can
be used just like the pre-defined classes.

Defining liquid classes independently serves to simplify the steps in the method and allows
the complete set of parameters to be defined once for all pipetting tasks.

To define a custom liquid class, and to display the parameters of the liquid classes defined,
the Liquid Editor should be used.

11.2 Editing Liquid Details

To start the Liquid Editor, select "ML_STAR Liquid Editor" from the Tools menu of the Deck
Layout Editor. The Liquid Editor start window is displayed:

i Microlab STAR Liquid Editor - C:Programme’HAMILTON Config',ML_STARLiquids.mdb H|=]

File Liguid Class  Wiew ‘Window Help
Liquid Class Mame Yersion | Liquid Tip Twpe -
StandardvolumeFilter_Serum_AliquotJet 1.0 Serum For aliquot Standard volume Lip w
StandardvolurmeFiter_Ghycerin_Dispensesurface 1.0 Glycerin Standard walure kpow
Standardheedle_‘Water_DispenseJlet 1.0 ‘waker Standard wolume neec
HighValumeFilker_Serum_DispenseSurface 1.0 Serum High “valurme kip with Fil
HighWolume_‘Water_Dispenselet 1.0 ‘Water High wolume tip withow
High¥alume_DMS0_Dispenselet 1.0 DMSO High walurne kip witho=—
Standardvolume_Water _Dispensesurface 1.0 ‘waker Standard wolurme kip w
Standardvolume_DM30_DispenseSurface 1.0 DMSO Standard volume kp w
HighMeedle_\Water DispenseSurface 1.0 ‘Water High volume needle
StandardvalumeFilter _wWater_Aliquaklet 1.0 ‘Water for aliquak Standard walure kp ow
StandardvolumeFiter_EtOH_Dispenselet 1.0 EkOH Standard wolurme kip w
Standardiesdle_Water300ToSysF_DispenseSurface 1.0 ‘Waker300 (ko SysFiwater]  Standard volume neec
Lowheedle_Water_DispenseSurface 1.0 ‘Water Low volume needle
HighalurmeFilker_Glveering0_Dispensesurface 1.0 Glyceringd High walurme kip wikh Fil
Standardvolume_Water _Dispenselet 1.0 ‘waker Standard wolurme kip w
HighValumeFilker_DM30_Dispensesurface 1.0 DMSO High “valurme kip with Fil
StandardvolumeFilter_DMS0_Dispenselet 1.0 DMSO Standard volume Lip w
Lowalurme_Ghycerin_DispenseSurface 1.0 Glycerin Lo wialume kip withau
Highalume_EtOH_Dispensesurface 1.0 EkOH High “olume kip withow
Stfundard'u'u:ulume Serum Disoensesurface 1.0 Serum Standard wolurmne tiﬂll
4 | v

Ready T4

Liquid Editor Start Window
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Select for example “StandardVolume_Water_DispenseJet”. Click Edit to open the Liquid

Details window and go to the Liquid Details tab:

Edit Liquid Class - Standard¥olume_Water_Dispenselet (¥1.0) E3 |
Liguid: I'W'ater
Jip type: IStandard walurme tip without filker j
Dizpenze mode; IDispense et j
— Liquid parameters
Aspirate Dizpensze Eigar%nlal I;E.grlilnlﬂl
Flow rate: |10 [180 wés | [0.4-250) | [1-500)
Mix flow rate: |75 Fis] plds (0.4 - 250] [1-500]
Air ransport volume: |9 g ul [0-50] [0-50]
Blowaut volume: | |20 ul (0 - 50) (0 - 50)
Swap speed: |7 B mms | (0.3-160) | (0.3-160)
Setting tine: || o : 0-2) 0-2)
Over-azpirate volurme: ID— pl [0-18] [0-18]
Ciotretactheight: [0 mm | (0-50) (0- 50
Stop flow rate: 100 iz (04 - 250] [1 - 500]
Stop back volume: R 0-18) 0-18)
Set version,., | ¥ | riginal Liguid Class
[ ok | abbrechen Hilfe

Liquid Details Window

The Liquid Details tab has two sections. At the top, the attributes of the liquid class are
shown: Liquid Name, tip type, dispense mode.

NOTE
A liquid class is valid only for the defined set of attributes.

The liquid parameters section on the left specifies the appropriate instrument parameters for
aspirating and dispensing.
Here is what the various parameters mean:

o “Flow rates” and “Mix flow rates” are volume flows of liquid in pl/s; they correspond to
plunger speeds for aspirating, dispensing and mixing.

o “Air transport volume”: air for transport is aspirated at the end of the aspirate step and
automatically dispensed again as an extra volume in the first part of the dispense step.

o “Blowout volume”: blow-out air is taken up first during aspiration, if dispensing will later
be done using the “empty tip” dispense mode. In the dispense step, the entire volume
including blow-out air is dispensed.
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o “Swap speed” is the speed at which the dispensing head is drawn up out of the liquid.

o “Settling time” is the time the dispensing head has to wait in the liquid after
aspiration/dispensing until it begins to withdraw.

e “Over-aspirate volume” is a kind of pre-wetting volume: on aspirating e.g. 20ul of liquid,
first more than 20ul is aspirated (20ul+Over Asp. Vol.), so as to pre-wet the tip. Then this
volume is immediately dispensed again (still in the aspirate step).

o “Clot retract height”: a parameter for recognizing blood 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.

o “Stop flow rate”: dispensing speed of the plunger (expressed as a stream of liquid
volume in pul/s), at which the dispensing step terminates abruptly. If “dispense flow rate* is
eqgual to “stop flow rate”, the dispense breaks off abruptly after dispensing the volume
without slowing down beforehand. If “Stop flow rate” is equal to zero, the plunger
movement becomes gradually slower during the dispense until it stops.

o “Stop back volume”: volume which is aspirated again immediately after the dispense
(as part of the dispense step). This volume is aspirated automatically as quickly as
possible.

The next tab defines the correction curve:

Edit Liquid Class - Standard¥olume_Water_DispenselJet (¥1.0)

Liquid Dietails | Co

Liguid: tWater
Tip type: |Standard wolumne tip without filker

Dizpense mode: |Dispense et

r— Comection curve

L eusiei i Jul) | Loizcizd ol | b irmum iquid volurme for
<Mew Entry: specified tp type:
00 00 p P thp 400 pl
200 232
50.0 551
100.0 107.2
200.0 211.0
300.0 335
350.0 3643
| oo | 0o pl
Bemave | e | Chanage

ok I Abbrechen Hilfe
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A correction curve has a target volume and a corrected volume. The “target volume* is the
volume to be dispensed. The “corrected volume* is the volume (plunger travelling distance x
diameter) that actually needs to be aspirated for this purpose. In aspirate or dispense steps,
the “target volume* which will actually be dispensed into the vessel must be entered. The

corrected volumes are usually determined gravimetrically. Accordingly, a corrected volume of

105 ul does not mean that 105 pl of liquid will be dispensed. When the tip is emptied, 100 pl
are dispensed. The correction is mainly due to the properties of the air column above the
liquid.

The definition of liquid classes allows you to pipette any given liquid with high accuracy.

Liquid classes are also available from HAMILTON's Application Engineering Group for
custom purposes, if you need them.

NOTE

The standard liquid classes supplied with the instrument have underscores (_) in their file
names. These liquid classes cannot be changed by the user. They can be copied, saved
under a different name and then edited.

11.3 Defining a Custom Liquid Class

To define a custom liquid class, select a pre-defined liquid in the Liquid Editor start window
and click Create. The Copy Liquid window pops up:

Copy Liquid - Standard¥olume_Water_DispenseJet (¥1.0) | x| |
Mew liquid clazz name:
FyM ewliquid
| k. I Canizel
Copy Liquid window

Type in the name of the new custom liquid class and click OK.

Back in the Liquid Editor start window, select your new liquid class and click Edit. Now all the
parameter input fields in the Liquid Details window are active, so you can make whatever
changes you require.
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11.4 Importing and Exporting Liquids

A liquid is stored in a configuration file (.cfg). Opening the Liquid Editor loads liquids defined
in the standard liquid configuration file (...\Hamilton\Config\ML_STARLiquids.cfg). If other
liquids are needed from another liquid configuration file, they can be imported. Click Import
liquid(s)... in the Liquid Editor start window to display the Import Liquid(s) window:

Import Liguid(s]

Impaort from:
IE: YProgramme HAMILTOMNConfighkL_STARLiquids . cfg

Ayailable liquid classes: Selected liquid classes:
Lowtfolumets’ aterDispenzeS urf aceT Q00er ;I
Lowr ol aterDispenseSuface 2F |
Meedle300R esty ol aterDizpense) et
Meedle300 ol aterDlizpensel et I |
Meedle300 ol aterDizpenseSuface —
Meedeboly aterDizpenzel et

Meedeboly aterDizpenseSurface
Standardvolume_DMS0_Dizpenzelet
Standardvolume_DMS0_DispenseSuface
Standardyolurme_EtOH_Dizspenselet
Standardvolume_Glycenn_Dizpenzelet
Standardvolume_Glvcenn_DispenzeSurface
Standardyolume_Semm_Aliquot)et
Standardyolurme_\W ater_Aliquot]et

J Add &l |
Standardk-’olume_Water_D!spensaJet
E;tilndardkﬂ'alume_WatEI_D|S|:|enI$eSurface _pILI [ E— |

OF. | Cancel |

Import Liquid(s) Window

Open the desired liquid configuration file using the Open file... button. Select the required
liquids. Close the dialog with OK to import all the liquids selected.

In addition, a similar dialog is available for exporting liquid classes to configuration files. This
dialog is accessed by clicking on Export.
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12 Microlab AVS - Automated Vacuum System

12.1 Integration of the AVS

The Microlab AVS is a separate software component that comes with the vacuum box. It has
to be installed separately. For convenience, you may wish to add the vacuum box
permanently to the deck layout.

The following example describes the programming of the Automated Vacuum System. As a
first step to writing the method, a deck layout with an integrated vacuum box has to be
created. Therefore, open the Hamilton Deck Layout Editor window and select “New" from the
“File" menu. This window appears:

select Instrument

[natruments:; Ll
Micraolab STAR Canicel |

W acuumB ox

Select the Microlab STAR instrument and click OK. An “empty* STAR deck layout will
appear.
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You have now to select the vacuum box under “Add labware..“ from the labware folder
“VacBox" under “MLStar" and put it in the right place on the deck (track 31 for first vacuum
box).

“7unbenannt - Hamilton D -0l x|

File Edit Miew Tools Help

D|(@| x| #|ale| &2 x|

Edit Method |

FBun Method |

i aste

b 10 15 20 25 30 3% 40 45 50

Faor Help, press Fl [#: 771000 |v:-34 2

To add a filter plate on the conditioning site of the vacuum box, double-click on position 2 of
the vacuum box and select the right filter plate. The same filter plate can be selected for the
elution site of the vacuum box on position 1. On the same STAR deck layout, all required
carriers can be added with the “Add Labware..“ command under the “Edit* menu. Finally,
select “Save" from the “File" menu to save your deck layout with the integrated vacuum box.
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There is also a possibility to permanently change the default STAR deck layout, which might
be helpful sometimes. This can be done by modifying the configuration. To integrate the
vacuum box in the configuration of the ML STAR, you have to do the following: open the
Hamilton Deck Layout Editor window and select “Open* from the “File" menu. Then open the
“Config“ folder and change the “Files of type:“ to “Deck Template*.

2%

Look it Ia Config j da £ Ef-
ML_STAR. tpl

ML_STARZ.tp

YarBo, kpl

File name: I Open

Files of type: | Deck Template [tpl) i Cancel |

4

From the three different available deck layouts select the ,ML_STARZ2.tpl* and open it. Select
the vacuum box under ,Add labware..." and put it on the right place on the deck. Select “File"
and click “Save". Your default Microlab STAR deck layout is now changed. Whenever you
open a new STAR deck layout, the vacuum box will already be placed on the deck.

Close the Hamilton Deck Layout Editor and open the Hamilton Method Editor. Select “New*
under the “File“ menu and save your method with a new name. Click on “Instruments..."“

under the “Method" menu.
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Click on the grey Deck Layout File button associated with your Microlab STAR instrument. A
list of deck layouts will appear. Select the Microlab STAR deck layout you wish to associate
with this method. The Layout window reappears with the selected layout file showing.
Afterwards select the ,VacuumBox" instrument in order to get all the specific vacuum box

commands.

i Instruments

X
Instrument Short Instr. Hame Deck Layout File Low Level Steps | = |
[ iMicrolab STAR ML_STAR MLSTAR with vacBaox: | Yisible |
[ ivacuumBox WacuumBox Wigible |
Smart Steps:
[wbL_STAR Smart Steps
QK Cancel Help
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After clicking ,,OK", three new sets of commands are now accessible via command bars in
the lower left of the Hamilton Method Editor window, namely the Microlab STAR-specific

commands ,ML_STAR" and ,ML_STAR Smart Steps" and the vacuum-box-specific
command ,VacuumBox“.

£l Hamilton Method Editor - YacuumBox.med

ol x|

JJ File Edit “ew |Method Tools Window Help

DER (& 2ex a|& v l|E=/om|?

il B vacuumBox.med
General | Method
1
mML_STAR Smart Steps
WacuumBox

, Ready I_ i
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12.2 Commands for the AVS

There are three commands associated with running the vacuum box. These are in
alphabetical order and are described below.

YacuumB oy |

Empty waste command:

Empty waste
Pty Wacuum bax number:; I'I
Duration: IE':I seconds

k. | Cancel | Help

This command turns on the waste pump inside the vacuum box controller so that the waste
tray in the conditioning chamber can be evacuated. Select the vacuum box to evacuate.
Vacuum box number 1 is the default. The pump duration will need to be determined by trial
and error. Generally, 25 seconds are adequate for emptying a full waste tray (200 ml). If the
waste bottle is full when this command is running, an error dialog box will appear. The user
then can empty the waste bottle and continue the program. Variables can be used for the
vacuum box number and duration of pumping action.

NOTE

The capacity of the waste tray is 200ml. Program your methods to activate the vacuum box
waste pump before the capacity is reached, so that this tray does not overflow.
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Move command:

‘ Move

Move Parameters

Wacuum box number: |1

Move to:
£~ Elution f+ Conditioning
k. Cancel Help

This command moves the carriage from one chamber to the other. Select the chamber over
which the carriage is to be moved. The conditioning chamber is in front and the elution
chamber in rear. If the vacuum box is not yet initialized when it receives its first “Move*
command, it will initialize first and then move the carriage to the desired chamber. If it is
already at the position specified in the “Move" command, the carriage will not move.

Vacuum command:

H Vacuum

Yacuum Parameters

Wacuum box number: |1

Chamber:

" Elution {+ Conditioning

W B CLILT |5 inches of Mercumy
R armp duration; |2EI zeconds
W acLum duration: IED seconds

Error Recovery. . |

k. Cancel | Help |

This command runs the vacuum pump inside the vacuum box controller. The vacuum box
number and the chamber have to be selected.
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There are three vacuum parameters to be defined:

The vacuum, in inches of mercury (Hg) (1 inch Hg = 33.86 mbar), is dependent upon your
protocol and the limits set by the filter plate manufacturer. The ramp duration is the time
needed to reach the desired vacuum. This value may need to be determined by trial and
error. The vacuum duration is the length of time that the desired vacuum is to be applied.

Variables can be used for Vacuum box number, Ramp duration, Vacuum duration and
Vacuum. The vacuum pump will operate for a time equal to the ramp duration plus the
vacuum duration.

In the event that the desired vacuum is not achieved during the ramp period, an error will
appear during run time. Automatic error recovery is possible by defining recovery options in
the method. If you click the “Error Recovery...“ button in the Vacuum Parameters dialog box,
the “Vacuum Error Recovery* window appears.

Errar recaver aptian in the case of not reaching
deszired wacuum within the specified ramp period:

" |rvoke uger recoveny

" |gnore and continue

" Abort

)4 Cancel Help

If you select “Invoke user recovery”, which is already selected as default, the operator can
decide what to do at run time. “Ignore and continue® and “Abort", which will release the
vacuum, are the other possibilities. After selecting an error recovery option, click OK.
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12.3 Parallel Processing with the AVS

We now discuss a sample program to illustrate the use of the vacuum box software.

“TMLSTAR WITH ¥YACBOX.I -0 x|
File Edit Wiew Tools Help
D[|H| X[¥|&|e| &2 W]
‘ standare]
reagent
N stand are] E S aste
Ealt Lijtiee FilterPlal
standard] RS reagent
] _ 111
standarg CellCult FilterPla
- reagent
standare]
Bun tethod | (BB
5 10 15 20 25 30 35 40 45 50D
For Help, press F1 [ [# 108,000 [v: 18

This could be a part of a normal plasmid DNA isolation protocol combined with a PCR setup.
It is very useful to work with parallel processes using the vacuum box. During the vacuum

procedures, the Microlab STAR robot goes on with pipetting and thus saves time.
Accordingly, this section will also explain how to use the parallelism within the Microlab

STAR User SW. The first step in our program is “initialize”. Then come the following steps:

610766/02

fl3 Hamilton Method Editor - [¥acuu _ 8] =l
E File Edit Wiew Method Tools Window Help = |ﬁ'|5||
DEH & =R | @ s veoll|geo|?
:ﬂﬂ Method process1 ;I
. Loop ﬂ 2 SetCarrier Temperature on ML_STAR
. Loop: Break Rack type: TCC1, Temperature: 10 °C, Mode: (0)
. If El Mo weait for temmpersture, Hest up time: B0 =
» Else Return walue count: 3.
- Sequence H: 3 uiflg Pipette with Tips from ML_STAR Smart Steps
[]--- File: Handling Instrument short name ML_STAR!, Standard
- [Bl] Timer Comm. pipette procedure: Made: Zimple (1-1), Pioette
a Diclogs wolume [pl]: =300
G- g ] Aspirate seguence: ML_STAR CellCutture!,
[ Comrnunicati Dizpenze sequence:
B stel "ML _STAR FitterPlsteConditionSite (contraling
- [Bf] set Event ssquence)’.
. \Wait For Eve 4 Eleg!n Parallel
J— Begin parallel process 'process1".
. ar L]
. a3 Fipette with Tips from ML_STAR Smart Steps | Mowe on WacuumBox
g Errar Handir Instrumernt short name ML_STAR', Aliguot WacBox: 1
. Parallsl Proc procedure, Yolume per well [pl] ‘50" Return value court: 0.
Aszpirate zequence: 'ML_STAR Reagens1',
End Par. Dlspensg zequence: 'ML_STAR CooledSample
(controlling sequence)’.
[J'". e [3 WaCUUM on YacuumBox
[‘]. ML_STAR Smart : WacBox: 1 |, Duration: 30, Pressure: 5, Ramp:
Load 10
m Pipette with I Return value court: 0.
Unload 7 L= Emptyaste on YacuumBox
b c¥e | WacBox 1, Durstion: 20
H Meedle \Wast Feeturn value court: 0.
H Meedle Pickl  Ig End Parallel
H Needle Eject Wiait for parallel process "process1' with infinite
N TR _ILI timeout.
l [ B ] i
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Let’s discuss the individual steps of this method now.

Drag the parallel process icon. A dialog appears to start parallel process No 1. Enter a name
for the parallel process and click OK. The method editor now shows the bifurcation of the
normal and the first parallel process. The STAR SW supports nested parallel processes.

Drag the Move Step of the vacuum box to the first line of the parallel process.

Move Parameters

Wacuum box number; I'I

b ove to:
" Elution {+ Conditioning
Move the carriage of vacuum box
number 1 to the conditioning site.
k. Cancel Help Click OK.

Now set the vacuum parameters:

Yacuum Parameters

Wacuum boy number: |1

Charmber:

= Elution f+  Conditioning

Yacuuni: |5 inches of Mercury

the conditioning site for a total of 40
Wacuum duratior: |30 SRETEE seconds.
10 seconds ramp duration plus 30

seconds vacuum duration.
Error Recoverny... |

k. Cancel | Help |

Ramp duratian: |1 0 seconds Apply a vacuum of 5 inches of mercury on
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Now empty the waste of the vacuum box:

Emplty Waste Paramete

Wacuum box number: I'I
Cruration: IED seconds

0k | Cancel | Help

Finally, end the first parallel process:
!ﬂ End Parallel - Edit ]|

M ame of parallel process:

I procesz] j

Timeout
¥ Infinite

Timeout [=]:

| i

Ok, | Cancel | Help |

Empty waste on the conditioning site for
20 seconds

End of parallel processl with all the
vacuum box commands

The bifurcation within the method editor ends after this step.

To process a plate, for example, with the pipetting channels of the microlab STAR, add
pipetting steps to the normal process (left side of the bifurcation).
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13 Methods for Microlab® STAR

13.1 Overview

Most of the instrument’s day-to-day operations will be driven by methods, so it is important
that they are correctly defined and easy to operate. Programmed methods are stored as a
linked set of ASCII files in the Methods sub-directory on the hard disk. They can be opened,
edited and saved either in the text-like HSL Method Editor (9 HSL Method Editor, page 96) or
in the Graphical Method Editor (8 Graphical Method Editor, page 66).

The present chapter takes a “cookbook” approach. It teaches you how to program a number
of simple methods typically used in laboratories. By following these steps, you will become
familiar with the layout and workings of the software and can then modify the suggested
methods to suit your own particular requirements, or program new methods based loosely on
those suggested. The scope of the complete command language is rather like that of
common higher programming languages. For details, refer to the Microlab STAR Reference
Manual, as incorporated in the online help.

NOTE
Sequence definitions have an important influence on programming methods.

A ATTENTION
Ensure that all methods are tested first using deionized water.

ATTENTION
The user is responsible for the validation of the method.

All sample methods explained in this manual are available in the “\DemoMethods_MLSTAR"
directory following installation of the Microlab STAR User Software.

13.2 Create a Method to Copy from Plate to Plate Using SMART Steps

The method we are going to describe first “copies” wells, i.e. aspirates liquids from wells on a
plate and dispenses them to the corresponding wells on another plate (A1—>AL’ ...
H12—H12"). The transferred volume will be 50 ul. The method name is “OnePlateToPlate".
The method uses new CO-RE tips for every well. We start with an empty target plate.

First, an appropriate deck layout has to be created and saved as “OnePlateToPlatePipette”
(.lay). The deck layout for this method is shown in the picture on the next page.
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M tandardtip

standardtip Wifaste

b 10 15 20 2h 30 3b 40 45 L0

Deck Layout for Method OnePlate ToPlate

To create this deck layout, start the Deck Layout Editor by double-clicking on the “Microlab
STAR Edit” shortcut on the desktop. Select “New” from the “File” menu. Select “ML_STAR”
as the current instrument, if more than one instrument is installed. Click OK. Now you see the
schematic view of the Microlab STAR deck.

Double-click on one of the tracks. A dialog box appears. Select a standard carrier for
microplates PLT_CAR_L5MD from the ML_ Star directory. You may assign a hame to the
carrier. Repeat this to place another plate carrier of the same type on to the deck. Now add a
tip carrier TIP_CAR_480 to the deck.

Double-click on one of the sites of the plate carrier. A dialog box appears. Type in “Source”
for the source plate and click “Browse”. Select “nun_96_fl_l.rck” from the “Nunc” directory.
Click OK. Now you have added a 96-well plate from Nunc to the carrier. Repeat this to place
the target plate on the other plate carrier. Type “Target” in the dialog box. Now that this plate
type has been specified within the deck layout, you may select it directly from the “Type”
dropdown field.

Double-click on one of the sites on the tip carrier. A dialog box appears. Leave the name field
blank and click “Browse”. Select “ standardtip_l.rck” from the “ML_Star” directory. Click OK.
Note: In the example on the CD, a second tip rack is added.

Select “Save” from the “File” menu to store the deck layout under the name
“OnePlateToPlatePipette”.
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Click on “Edit Method” to open up the Graphical Method Editor.

From the method editor's "Method" menu, select "Instruments” to link the deck layout to the
method as described in the chapter “The graphical Method Editor”. A window pops up:

Inztruments
Instrument Short Instr. Hame | Deck Layout File Low Level Steps | -~
[ iMicrolsh STAR ML_STAR OnePlateToPlatePipett © | fHidden ;l

Choose “OnePlateToPlatePipette.lay” as the deck layout (browse by clicking the “...” button)
and click OK. Only now are the instrument-specific commands loaded into the method
editor. They can be accessed by clicking on the “ML_STAR SMART Steps” toolbar in the
toolbox window.

You can easily write the method by dragging icons from the toolbox on the left and dropping
them in the method window on the right. The resulting method will look like this:

& OnePlateToPlatePipette. med - |O0]

Method
1 - Load from ML_STAR Smart Steps
[ﬁ Instrument short name 'ML_STAR, load '3’ sequence(s):
) - 'ML_STAR Source'
- ML_STAR Target'
- ML_STAR Tips'
2 M H’| Pipette with Tips from ML_STAR Smart Steps
L y Instrument short name 'ML_STAR', Standard pipette procedure: Mode: Simple (1-1), Pipette volume [pl]: "S0°.
— Aspirate sequence: 'ML_STAR Source (controling sequence)’, Dispense sequence: 'WL_STAR Target'.
3 i nload from ML_STAR Smart Steps
B ﬁ Instrument short name 'ML_STAR', unload '3 sequencels]):
- - MWL_STAR Tips'

- ML_STAR Target'
- ML _STAR Source'

Note

Explicit loading (specifying loading commands within the method) is recommended for safety
reasons, but is not mandatory. If no loading commands are specified, no check of the carrier
positions is performed and the user has to ensure that all carriers are positioned manually on
the correct tracks. This holds true for manual load and autoload Microlab STARs.
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First, drag the SMART Step load into the method window:

il Load - Edit
Instrument zhort name:
|ML_5T&R =]
— Sequence(s]:
Show details
Sequence Read tip counter Tip counter -
1| L _STAR Source hd = =
2 |ML_STAR Target hd = hd
3 |ML_STAR Tips [= [ hd
=~
Add all sequences | Add | Bemove |
r— Carrier calibration =
Error zeftings. . |
Channel rumber;
[V Calibrate if supported a8 =
(] | Cancel | Help |

Click on “Add all sequences” to make sure all carriers are going to be loaded on to the
instrument deck. Click OK. If you want to decide at runtime which or how many of the wells of

the source plate are to be transfered to the target plate, click on “Show Details” and enable
the checkbox “Reducible” for the source sequence:

Hide details |
Sequence Read tip | Tip counter | [ Start pos. ] | [ Ho. of pos. ] | Reducible | «
(L _STAR Source Ld | > = ~
2 |ML_STAR.Target = r :|| [~ = I

Click OK again.

For an instrument with autoload option, this command loads the carriers automatically onto

the instrument deck during runtime. For a manual load instrument, this command requests
the user to load the carriers for runtime.
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Now program your pipetting. Drag the SMART Step pipette to the line below the loading step:

MH Pipette with Tips - Edit

— General
Ingtrument short name; —Tip sequence:
ML _STAR |ML_STAFE.Tips j
{+ Standard pipette procedure = Aliquot procedure ¥ Reducible by user
r— Pipette mode
= Simple [1-1] — Tip handling ¢ replacement
" Feplica[1-n) Multiplicity 1) % After each dispense  One tip set
 Pooling [n-1] I =l ] &fter ransferedvalume " Mone
" After each sample
—Yolumes
Pipette wolurne [pl]: — Tip counter
IED j Tip counter:
Pre-aliquat walurne [pl]: Rest valume [pl]: I™ wiite tip counter j
I =l o [
Redizpense height from bottom [mm]: % Disp. to waste
ID " Disp. to aspirate sequence Channel zettings... Errar zettings... |
— (¥ Agpirate sequence is controlling — " Dispense sequence iz controling
— Azpirate sequence: — Dispenze sequence:
|ML_STAR. Source =] [ML_STAR. Target =]
" Reload [ | Feducitle by wser ' Reload ¥ | Feducitile byinser
& Mot reload & tultiple use
I™ Aspirate sl LLD... | Advanced... | - Dispense made LLD ... | Advanced... |
o Jet
" Surface
Liguid [liquid clazs):

I"W'ater" [Standardvalume_W ater_Dispenselet] j

Firish I Cancel | Help |

Choose “Standard Pipette Procedure” and “Simple” as a pipetting mode, because it's a
simple transfer from plate to plate. The volume to be transfered is 50 ul, the residual volume
is 0. Select the tip sequence ML_STAR.Tips from the dropdown field. The tip handling
chosen here is to take new tips for each sample (which is for 50 ul and standard tips, the
same as “after each sample”). Now select the aspiration sequence as the controlling
sequence. Even if both sequences have the same length initially, it makes sense 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 transfered to the target plate. Both aspiration and dispense sequence are set as not
reloadable. The dispense mode is to dispense in a "jet”, because initially, the target plate is
assumed to be empty. The liquid class used in this example is water.
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On aspiration, you may use capacitance-based LLD. Click on the LLD button:

Aszpirate: Liquid Level Detection [LLD]

— Capacitive LLD — Pressure LLD
v Erable capacitive LLD: [ Erable pressure LLD
Senzitivity Senzitivity
% ey high i Middle = e bigh ! hiddle
" High & Low £ High  Low

— Detail zettings
Submerge depth [rmm]; Azpirate height from battarm [rmm]; b ay height difference [mm]:
2 0 |2

k. I Cancel Help

Set the settings according to this example. Click OK. On dispense, switch off the LLD and
dispense to a fixed height (2 mm from bottom):

Dizpenze: Liquid Level Detection [LLD]

— Capacitive LLD
™| Enatle capasitive LLD

Senzitivity
= e high £ hiddle
= High = Law

— Detail zethings

Submerge depth [mm]; Digpenze height from bottam [mm]:

z B
k. I Cancel Help

Accept the defaults for the settings under Advanced and for the error settings. Click OK.
Click Finish in the SMART Step dialog. A window appears showing a summary of your
settings. Click OK.
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Finally, drag the SMART Step Unload to the line below the pipette step:

T T |

Instiument short name:

— Sequence[z]:

Sequence

1 |ML_STAR Tips
2 |ML_STAR Target
3 |ML_=TAR Source

ENENE

Add all zequences | Sl |

Eemoyve |

Error gettings... |

] I Cancel | Help |

Click on “Add all Sequences” to add all sequences to the unload step. Click OK.
Within the method editor, click File->Save to store your method.

Your first method is ready to go. See the chapter about running the STAR to see how to run
your method.
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13.3 Create a Method to Copy from Plate to Plate with Single Steps

The method we are now going to describe does exactly the same as the method
“OnePlateToPlatePipette” described in section 13.2. The only difference is that the method
is now written using single steps, to illustrate the difference. No sample reduction is possible
here.

First, create the deck layout in the same way as described for the method
“OnePlateToPlatePipette”. This time, save it under the name “OnePlateToPlate” (.lay).

Click on Edit Method. Link the deck layout “OnePlateToPlate” (.lay) to your new method, as
described above.
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Only now are the instrument-specific commands loaded into the method editor. They can be
accessed by clicking on the “ML_STAR” toolbar in the toolbox window.

You can easily write the method by dragging icons from the toolbox on the left and dropping
them in the method window on the right. The resulting method will look like this:

1

Inttialize on ML_STAR

Channel (1.8 11111111, Optimized channel use: All seguence position, Seguence: ML_STAR Waste16, Sequence counting: (00 Manually,
Alavays intislize: on

Return value count: 3.

Commenit
=Load deck=

LoadCarrier on ML_STAR
, Rack type: pit_car_|Smd_0001, Barcode file: "barcode_1 txd"
Return value count: 4.

LoadCarrier on ML_STAR
Rack type: pit_car_|1Smd_0002, Barcode file: "barcode_1 fd"
Return value count: 4.

LogdCarrier on ML_STAR
, Rack type: tip_car_450_0001, Barcode file: "harcode_1 t=1"
Return value count: 4.

Commert
=Copy plate=

BEEEER

Laop

aver following Sequences:

- ML_STAR . Source

'lnopCounter! used as loop counter variakle

Ej TipPicklp on ML_STAR
Illlll Illlll Channel (1..8% 11111111, Optimized channel uze: All sequence position, Sequence; ML_STAR . Tips, Sequence counting: (17

Atomatic
Return value court: 3.

Azpirate on ML_STAR

Channel (1..8) 11111111, Optimized channel use: All seguence position, Sequence: ML_STAR Source, Sequence courting: (1]
Avtomatic, Liguid name: Standardvolume _wWater _DispenseJet, Volume: S50 pl, Mix valume: * pl, Cycles: 0, Posttion relative to liguid
surface: * mim, LLD settings: on, Capacitive: 3

Return value count: 3.

10

Atomatic, Liguid name: Use the same liquid as aspirated, “Yolume: 50 pl, Mix volume: * pl, Cycles: 0, Position relative to liquid surface; *
mm, LLD zettings: off, Liguid following: on
Return value court: 3.

11

TipEject on ML_STAR

Dizpense on ML_STAR
Channel (1..8% 11111111, Optimized channel uze: All sequence position, Sequence: ML_STAR Target, Sequence counting: (1)

Channel (1..8) 11111111, Optimized channel use: All seguence position, Sequence: ML_STAR Waste16, Sequence courting: (0]
Manuzlly
Return value count: 3.

12

Endl Loop
- ML_STAR Source (Reset Sequence after loop)

Comtnerit
=Unload deck=

UnloadCarrier on ML_STAR
Fack type: tip_car_450_0001
Feturn walue court: 3.

UrlosdCarrier on ML_STAR
Rack type: pt_car_|Smd_0002
Feturn walue court: 3.

51 B B/l

UnlosdCarrier on ML_STAR
Rack type: plt_car_|amd_0001
Return value count: 3.

The Copy from Plate to Plate Method Using single steps.
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Let's start to construct this method. Under the “ML_STAR” toolbar, drag “Initialize” to the
main window. A window pops up:

Initialize - New |

— Sequence zettingz
IJze default waste;
(11 0n |
"Waste destination; Sequence counting:
[ML_STAR Wiaste = |oManualy  +]

Alwaysz initialize:
|[1 10n j Channel zettings. . | Error zettings. . |

k. I Cancel | Help |

Click OK to initialize the instrument in the first step. The waste sequence is selected to eject
tips from the channel during initialization. Always use manual sequence counting for
initialization (see below). Set the “Always initialize” switch to “On”, to make sure the
instrument is being initialized prior to each run.

Throughout all single steps, the channel pattern to be used may be specified manually.
Clicking on “Channel Settings” opens the following dialog:

Channel 5ettings |

— Channel pattern

[ ‘Channel selection as vanabls

Channel selection; Channel wariable:

Channel 1 I j
Channel 2

Channel 3 Chanrel uze:

Channel 4 |11 40 sequence positi = |

Channel &
Channel &
Channel 7
Channel &

| k. I Cancel Help

You may either deselect specific channels manually by clicking on the check boxes, or check
the box “selection as variable”. Then the channel pattern can be defined as a (string) variable
having a 1 for each active and a 0 for each inactive channel, e.g. “11100011". Having
deactivated a channel, the question arises whether to pipette all sequence positions with the
remaining channels (select (1) All sequence positions) or to leave out the corresponding
wells (select (2) channel pattern). Click OK to accept the settings.
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NOTE

Before any other instrument-specific step can be carried out, the system has to be initialized.

Drag “Load Carrier” to the next line in the method. For an instrument with autoload option,
this command loads the carriers automatically onto the instrument deck during runtime. For a
manual load instrument, this command requests the user to load the carriers for runtime.

Load Carrier - New |

Carier ta load:

Advanced...
[ [ _fharced. |

Error zettings. ..

[ | Cancel | Help |

Specify the name of the carrier to be loaded. The plate barcodes are stored under the default
file name “barcode_1.txt". The positions on the deck are automatically retrieved from the
deck layout on runtime. Click OK. (Note that the checkbox “barcode trace “ within the
configuration editor must be checked to generate this file).

Repeat the Load Carrier command for the other plate carrier and the tip carrier.

To copy the whole source plate and not just the first 8 wells to the target plate, the tip pick-
up, aspiration, dispense, and tip eject steps have to be performed 12 times. This can be
achieved by a loop. Drag the Loop command to the next line of the method window. The loop
statement consists of two lines, a “begin loop” and an “end loop” statement. Whatever code
is inserted between these two statements will be looped.
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The loop dialog window looks like this:

® Loop - Edit E|

™ lterate a fived number of times
Murnber of iterations:
E
' |terate whils expression is tue
Left operand: Comparizan operator: Bight operand:
2 [eaualto -] | [<]
* {terate over SEqUENCEs
Sequence Reszet Sequence -~
¥ [ML_STAR Source after loop
[ [ML_STAR Target after loop
[ |ML_STAR Tips after loop
[ |ML_STAR Wisste after loop
M STAR Wastelf after lnnt Ll
" |terate over files
| Opened Files I
[ Loop counter variable: |
IIDupEuunteﬂ j

0k I Cancel | Help

A loop can be performed looping over a fixed number of iterations, over an expression
(repeat while the statement in the expression is true), a sequence, or a file (until the end-of-
file is reached). Here, we loop over the source (plate) sequence. This means, that the loop
will continue until all sequence positions (the 96 wells) of the source plate have been used.
Then, the loop will stop. Choose the default “after loop” for the “Reset Sequence” option to
reset the sequence “source” to the initial position (1) after the loop is done. If you pipette later
to the same sequence (“source”), the sequence will then start at the first well again.

NOTE

Keep in mind that if you loop over a sequence, the sequence has to be incremented within
the loop. If you loop over more than one sequence, the shortest sequence is will be taken as
the relevant one.
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Under the “ml_star” toolbar, drag “TipPickUp” to the position between the two loop
statements.

Step TipPickup - Edit |

Sequence sethingz

Sequence:

Sequence counting:

ML _STAR.Tips =l Mmsuomate 7|

Channel zettings. . | Error settings. . |

k. I Cancel | Help |

A dialog box appears. Choose sequence “ml_star.Tips” and sequence counting "Automatic".
Sequence counting “automatic” means that after pick-up takes place from the first eight
sequence (tip) positions, the tip sequence is automatically incremented. Sequence counting
“manually” means that the sequence used in this step will not be incremented automatically;
during the next tip pick-up process, the positions within the tip rack already used will be used
again. Therefore, we select “Automatic” to increment the sequence automatically by the
number of channels used for the tip pick-up. Next time, tip pick-up will start with the next
(unused) 8 positions in the same tip rack. Click OK.
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Now drag Aspirate to the line below the tip pick-up step. A dialog box appears.

Aspirate - New |

Sequence: Sequence counting:
IML_S TAR. Source j |[1 ] Autanatic j
W olurne: Azpirate mode:
Bl Rant Individual volumes. .. | I[':'] Azpiration =l
— Liguid clazs
Filter
Tip tupe: Dizpenze maode:
IStandard wolume tip without filker j IDispense et j
Liquid clazs:
I"5tandard\-"u:ulume_"-.-'-.-"ater_Dispensa]et" j il

— Liguid level detection [LLD]

Capacitive LLD senzitivity: Frezsure LLD sensitivity:
|[n] Qi =] |[n] qff =]
Submerge depth: Fix height from bottorm: b ax height difference:

g = o =P

4

Channel settings...l Advanced... | Errar settings...l

k. I Cancel |

Help

For sequence, choose “ml_star.Source” to aspirate from the source plate. Select "Automatic”
as sequence counting. For volume, enter 50 ul. Select “Aspiration” as the aspiration mode.
Choose “Standard volume tip without filter” for the tip class and “Dispense jet” as dispense
mode. Then choose an item from the “Liquid class” dropdown list. (For questions about these
parameters, refer Chapter 2 of this manual, “The Art of Pipetting”.) Select "medium" as the
capacitive LLD sensitivity. Type in 1.0 (or 1) as additional submerge depth. Click "Advanced".

A window appears:

Aszpirate - Advanced
Liguid following dunng azpirate and mix:

[1)0n |

— Prennzing/Mix settings
Cycles:
|0 0ff =]
Fix position:
|2 = | mm
Wolume:
§ =

Ok I Cancel | Help |
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Set “liquid following during aspirate and mix” to “on”, allowing the channel to follow the falling

liquid level during aspiration. You may now enter the settings for mixing.

The “mix position” is the submerge depth used for mixing, moving the tip downwards from

the current z-position.
Click OK to accept the values. Click OK in the aspirate window.

Now drag Dispense to the position below the aspirate command. A dialog box appears:

Step Dispenze - Edit |

Sequence:

Sequence counting:

=~

|[1 1 Autarnatic

Walurme: Dizpenze mode:

=

|5III

=Ju

Individual valumes. .. |

|[1 1Jet mode empty tip

=

Liquid level detection [LLD]

Capacitive LLD zenzitivity: Submerge depth; Eiw height fram bottaom:

[BEE I E e

=~

Channel zettings. . | Advanced... |

Error zettings. . |

o]

Cancel |

Help |

Choose “ ml_star.Target” as sequence to dispense to the target plate. Choose sequence
counting “automatic”. Enter 50 ul for the volume again. Select the dispense mode “Jet Mode
Empty Tip”. Select “ off” as the capacitive LLD setting - because the target plate is empty -
and enter 2 mm as “liquid level”, corresponding to a height of 2mm for the dispense,

measured from the container bottom.
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Click “Advanced”. A dialog window appears. The lower part of the dialog is exactly the same
as for the aspiration step (liquid following and mixing settings).

Dispense - Advanced |

— Liguid clazs

V¥ Same liquid class as first aspirate of cycle
Filter
Tip tupe: Dizpenze mode;
IStandard wolume tip withaut flter j IDispense et j

Liquid clags:
| =] il
Liquid following during dizpenze and mi:

|[1] On =]

— Prennzing/Mix settings
Cycles:
|[n] QI |
Mix pozition:
|2 | mm
Wolurme:
[ gl

k., I Cancel | Help

In the upper part, accept the default for using the same liquid class as in the aspiration step.
Click OK to accept the values. Click OK in the dispense window.

NOTE

Using a different liquid class for aspiration and dispense is allowable, but not recommended.

Finally, drag TipEject. A dialog box appears.

Tip Eject - New |

—Sequence settingz
|lze default waste:
[i1)0n |
Eject destination: Sequence counting:
|ML_S TAR Waste =] |[n] b aruially |

Channel zettings. .. | Error zettings. .. |

] Cancel | Help |

Accept the defaults, and click OK.
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NOTE

Always use manual sequence counting for ejecting tips into the waste container. The waste
position is itself a sequence having just 8 or 16 positions. Automatic incrementation would
result in an error the next time tips are ejected into the waste (no positions left over).

Finally, the carriers have to be unloaded. This is done by the unload command, with the
carrier name as a parameter.

Step UnloadCarrier - Edit |

Carmier

Carrier:

tp car 490 0007 j Enror zettings. .. |

k. I Cancel | Help |

Click OK. Repeat the unloading for all three carriers.
Within this method, some comment lines have been inserted. The dialog is simple:

Comment - Edit |
Comment:
[Copy piatd =
[
k. I Cancel Help |

To enter a new line hold CTRL and press Enter.

Now your method is complete. Exit the method editor by selecting File/Exit from the menu.
Chapter 15 “Running the Microlab STAR” explains how to run a method.
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13.4 Create a Method to Copy from Tubes to Plates Using SMART Steps

This method copies tubes, i.e. aspirates liquid from tubes in a carrier and dispenses them to
wells in a microtiter plate. The maximum number of tubes to be processed is 96,
corresponding to a maximum of four 24-tube carriers (1T).

First, create an appropriate deck layout. In this case, it will be “TubesToPlatePipette (.lay)”.

To create this deck layout, start the Deck Layout Editor by double-clicking on the appropriate
icon. Select “New” from the “File” menu. Select “Microlab STAR” as the current instrument
(see method editor description). Click OK. Now you see the schematic view of the Microlab
STAR deck.

Create a deck layout as shown below:

standardtip

if aste

10 15 20 25 30 35 40 45 50

Deck Layout: TubesToPlate

Double-click on one of the tracks. In the pop-up window you may enter a name standing for
the tube carrier, and click Browse. Select “Car24_cup15x100.rck” as rack type for a carrier
holding 24 tubes of 15 mm diameter and a height of 100 mm from the “ML_Star” directory.
Click OK. The carrier is added to the deck layout. Repeat this procedure three times more for
the other tube carriers. Place them in adjacent positions on the deck. Now you have added
the tube carriers.

Double-click on another track to add a standard plate carrier. A dialog box appears. “Browse
for the PLT_CAR_L5MD in the ML_Star directory. Click OK to add the carrier. Double-click
on one of the sites of the carrier. Select “Nunc_96_Flat_L.rck” from the “Nunc” directory.
Click OK. Now you have added a 96-well plate to the carrier.

Double-click on another track to add a tip carrier. A dialog box appears. “Browse” for the
TIP_CAR_480 within the ML_Star directory. Click OK. Double-click on one of the sites of the
carrier. Select “ standardtip_I.rck” from the “ML_Star” directory. Click OK. Now you have
added a tip rack to the carrier. Repeat this to add several tip racks to the carrier.

Save your deck layout under the name “TubesToPlatePipette” (.lay).

We will now define sequences which relate all samples on the one hand and all tip racks on
the other hand.
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Under the “Tools” menu select “Sequence Editor”. The Sequence Editor opens up.

ﬁTuhesTuPlatEPipettE.lay - Hamilton Sequence Editor

File Edit Wew Sequence Play Help

[l % B @ [

]

Labware ID |Po=ition ID

1
|

Grid Wiew [Tres Wi I

x|
2

Pick a corner.

il

Pick a direction.

[

[T Sempentine

| LA [ Sort Racks A Sortby Grid Calurns A Sort by Grid Rows A Fitter by Probe Head f

For Help, press F1

5

Sequence Editor
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Zoom in by clicking the (+) button on the tool bar. Rubber-band all four tube carriers with the
left mouse button. You now see the 96 selected wells of the four carriers. The grid window
(on the left) shows the generated sequence of 96 positions holding all tubes.

Labware ID Position 1D =
(e s}
1 car2d_cupd sx101 etan dardtip_|_000 i
2 car2d_cuplSx10[2 R R L
R L1
3 car24_cuplsx10)3 Soooooooonne =
4 car24_cup1sx10[4 800600666000 =
] car24_cuplax10s - =™
6 carza_cupl 5x10/6 Slandardtiphibuon =
CQoOO0o0o0000
7 car2d_cupl Sx107 fi33dsg388is HE
5 car2d_cupd 5x10(8 EEEE RS mm
[=g=R=]-Y=1-1-R=]-R-Y-]=]
g car24_cuplsx10/9 HE
10 |car24_cupl5xd0)i0 Ftandardtip_|_000 L
11 car24_cupl 5x10[11 ool H .
Qo000 00 00000 . .
12 car2d_cuplsx10(12 R =
13 cardd_cuplSx10(13 cooeosacoees
L1
14 car24_cuplax1o|14 letand ardtip_|_000: mm
15 car2d_cuplsx10(1s e =
[=g=R=]-Y=1-1-N-1-R-1-N-]
16 car24_cuplsx10[16 Qo0oooonoanoe HE
17 car2d_cuplSx10[17 RS ey mm
18 car2d_cuplsx10(18 tandardtin | 000 L
andardtip_|_|
18 car24_cuplsx10(19 e A a HE
20 car24_cupl5x10/20 GoGnonooaonn |
2 car2d_cupl 531021 Bbo0o600000a H N
— [=g=R=]-Y=1-1-R=]-R-Y-]=] . .
22 car24_cuplsx10|22 ~
K1 [ 5 15 20 25
Grid View |Tree View | q |

Select “Save Sequence” from the “Sequence” menu and enter the name “Samples” for your
new sequence. Select “Save” from the “File” menu. Now the sequence linking all samples is
stored with the deck layout. Select “New” from the “sequence” menu. Now create a sequence
linking all tip racks, by rubber-banding the tip racks. Save the sequence under the name
“Tips”. Now create a corresponding sequence for the plate, again by rubber-banding. Save
this sequence under the name “Plate”. Select “Exit” from the “File” menu, then click “Yes” in
the pop-up window to save the changes to the deck layout. (Technically, sequences are part
of the deck layout).

Select “Save” from the “File” menu within the deck layout editor to save the changes to the
deck layout under the name “TubesToPlatePipette” (.lay).
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Click on the “Edit Method” button to open up the Method Editor.

From the editor's "Method" menu select "Instruments” to link the method to be written to the
Microlab STAR deck layout “TubesToPlatePipette.lay*:

Instruments |
Instrument Short Instr. Hame | Deck Layout File Low Level Steps | =~
[ iMicrolabh STAR ML _STAR TubesToPlatePipette ] | fHidden LI

Click on Browse (...) to select the deck layout “TubesToPlatePipette”.

You can easily write the method by dragging icons from the toolbox on the left and dropping
them in the method window on the right. Finally, your method should be as displayed in the

next screen:

Method

1 Load from ML_STAR Smart Steps

[ﬁ Instrumert short name "WML_STAR, load '3 sequencels);
- 'ML_STAR.Tips'
- ML_STAR Samples'

- 'ML_STAR Plate’

2 t. H Pipette with Tip= from ML_STAR Smart Steps

Instrumert short name 'WML_STAR', Standard pipette procedure; Mode: Simple (117, Pipette volume [pl]; '50°.
Aspirate seguence; 'ML_STAR. Samples (contralling zequence)’, Dispense sequence; 'WML_STAR Plate'.

Unload from ML_STAR Smart Steps
‘[ﬁ Instrument shart name "WML_STAR', unload '3’ sequence(s):
- ML _STAR Plate’
- ML_STAR Samples'
- ML_STAR.Tips'

The method TubesToPlatePipette.

The deck is now loaded using the SMART Step load:

— Sequence(s];
Hide details |
Sequence Read tip | Tip counter I [ Start pos. ] | [ Ho. of po=. ] | Reducible | =
1 |ML_STAR Tips = C | = =~
2 |ML_STAR Samples = = = =2 ¥
3 |ML_STAR Flate = © | = EH O
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Click on “add all sequences” to load all sequences and corresponding carriers. Select the
Samples sequence to be reducible by clicking on “show details”. Click OK.

Now add the pipetting step, by dragging it to the next line:

i Pipette with Tips - Edit

— General
Instrument shaort name: ~ Tip seguence:
|ML_STAR. Tips =]
%' Standard pipette procedure " Aliquot procedure V¥ Reducible by user
— Pipette mode
& Simple [1-1] r Tip handling / replacement
™ Replica [1-+] Multiplicity [n): % After each dispense " One tip set
" Pooling 11 I j ) Bften rarstered valune € Nane
= After each sample
—Wolumes
Pipette volume [pl] ~ Tip counter
ISD j Tip counter:
Pre-aliquot valume [u]: Rest volume [ul]: I™ wiiite tip counter =]
[0 = o =l
Redispense height fram battam [mm]: & Disp. to waste
IU " Disp. to aspiiate sequence Channel settings. .. Error settings. . |
—{* Aspirtate sequence iz contralling — " Dispense sequence is controling
—Aspirate sequence:  Dispenze sequence:
ML_STAR.Samples =] ML_STAR.Plate =]
" Reload [¥ | Beduitle Gy iuser ' Reload ¥ Reducible by user
& Mot reload " Multiple use
I Aspirate al LD.. | Advanced., | | | [ Dispensemode LD.. | Advanced.. |
) Jet
 Surface
Liguid (liguid class):
|"Water" [StandardVolume_'w ater_Dizpenzelet) j
Finizh I Cancel | Help |
Select

- Standard Pipette Procedure,

- Simple Mode

- Tip Sequence: ML_STAR.Tips

- Volume =50 pl, residual Volume 0

- Tip handling: After each dispense

- Aspiration sequence (ML_STAR.Samples) as controlling sequence
- ML_STAR.Plate as dispense sequence

- Choose “Not Reload” for the Sample Sequence

- Choose “Reload” or Multiple use for the Plate sequence. This is of no influence here,
since the aspiration sequence is controlling and equally long or even shorter (by
reduction on runtime) than the dispense sequence.

- Dispense mode is “Jet”
- Liquid is Water

- LLD settings are capacitance on aspiration (sensitivity low, submerge depth 2 mm) and
fixed height (2 mm) on dispense, as in the example: “PlateToPlatePipette”.

Page 138 of 225 610766/02



Microlab® STAR User Manual

Click Finish. Check the input on the summary that appears and click OK.

Now drag the SMART Step Unload to the next line:

—Sequencelz]:

Sequence

1 |ML_STAR Plate

2 |ML_E=TAR Samples

ENENE

5 |ML_STAR Tips

Click on “add all sequences” to unload the complete deck. Click OK to add the step.

Now your method is ready to use.

What happens if you run this method? Within the loading step, the sample sequence was
chosen to be reducible. This means that, at runtime, the user sees the following dialog,

enabling reduction of the number of samples (from any position):

Load Sequence [ _ ] =]
Load the the fallawing cariers: ;l
car_standardtip_ 0001, car2d_cupl5x100_0001, car?d_cupl5=100_0002, car?d_cuplBx100_0003 _|

car2d_cupl5=100_0004, pt_car_15md 0001

Lo Lo Sl

itandardtip

=

kS
=
I

itandardtip

Nfaste

5 10 15 20 25 30 35 40 45 50

Sequence First Last Remove All Removed Remaining
1 Tips 1 430 | 0 430
2 Samples 1 24 - 0 96
B Plate 1 96 r 0 96

Fleset | Flemove &l |3|3|

Help |

One may know to reduce the number of samples to 24. The method then copies 24 tubes
(from the first carrier in this case) to the plate and stops. It is also possible to deselect distinct
tubes from the sequence by clicking on the wells. A reset button is available to restore the

original sequence.

An example of how to program this method using single steps is available on the user

software CD.
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13.5 A Method to Pipette Aliquots Using SMART Steps

In this example, a simple aliquoting procedure is decribed. The method aspirates 280 ul from
a sample tube rack and dispenses the “pre-aliquot” as well as 12 aliquots of 20 ul each into
an empty plate. The last aliquot is ejected with the tip.

Here’s the deck layout:

standardtip_|
SIS
:“mn

2 Wi aste

15 20 25 30 3b 40 45 50

Place the following labware components on the deck: a tip carrier TIP_CAR_480 with one tip
rack for standard volume tips, a sample tube rack of 24 tubes called “Sample”, and standard
plate carrier PLT_CAR_L5MD with a 96-well flat-bottom microplate (e.g., the Nunc plate)
called “Plate”. Save the deck layout under “Aliquoten” (.lay).

Open the method editor and select "Instruments" from the editor's "Method" menu to link the
method to be written to the given deck layout “Aliquoten.lay”, as described in the previous
examples.

Here's the method:

B Aliquoten.med =]
Method
1 Lozd from ML_STAR Smart Steps
[E Instrument short name "ML_STAR', load 3" zequencelz ).

- WL_STAR. Tips'

- ML_STAR Zamples'

- WL_STAR Plate!
2 Pipette with Tips from ML_STAR Smart Steps

L Inztrument shart name WL_STAR', Aliguot procedure, Wolume per wwell [pl]: 20"
Azpirate sequence: 'ML_STAR Samples', Dizpenze seqguence: WML_STAR Plate (controlling
sequence).

3 Unload from ML_STAR Smart Steps
[E Instrument short name "ML_STAR', unload '3’ sequence(s):
- '"ML_STAR Plate!

- ML_STAR Samples'
- 'ML_STAR. Tips'

Page 140 of 225 610766/02



Microlab® STAR User Manual

The loading and unloading is very similar to the previous examples and may be skipped (see
note in example “OnePlateToPlatePipette”). Let’'s concentrate on the pipetting step. Drag the
SMART Step pipette to the method:

HH Pipette with Tips - Edit

— General
Inztrument shart name: —Tip sequence:
|ML_STAR. Tips =]
" Standard pipette procedure " Aliquot procedure ¥ Reducible by user
— Pipette mode
& Simple k] — Tip handling / replacement
1 Feplical(l- Multiplicity [n) {7 Sften each dispense " e tip set
=1 Fodling ril I j {7 Sften transfered valime " Naong
& After each sample
—Yolumes
Wolume per well [pl]:  Tip counter
|2U j Tip counter:
Pre-aliquat walume [u]: Post-aliquat svolume [pl]: I™ Wiite tip courter j
|20 T v
Redizpense height from battom [mm]: € Disp. to waste
ISU " Disp. to aspitate sequence Chanrel settings. . Error settings. . |
4] Lsnirate sequenceis contialing — 1+ Dispense sequence is contralling
Aspirate zequence: — Dizpenze sequence:
ML_STAR.Samples ML_STAR Plate j
' Reload ¥ Feducible by user ¢ Reload [¥ | Bieducitle By user
' Multiple use & Mot reload
I Aspiate al LD.. | Advapced, || | [ Dispensemode LD.. | Advanced. |
o et
1 Burface
Liguid [liquid clazs):
|'Water for aliquat” [Standardy clure '/ ater_Aliquatlet) j
Firizh I Caticel | Help |

The selections made here are

- Aliquoting procedure

- The pre- and post-aliquots are 20 ul, as well as the volume of the main aliquots

- The post-aliquot is dispensed back to the aspiration sequence

- The tip sequence is ML_STAR.Tips

- The tip handling is change “after each sample”, meaning that all aliquots (even if multiple
repetitions are necessary) are performed with the same tips

- The aspiration sequence is ML_STAR.Samples and reloadable (this has no influence in
this example, because the dispense sequence is controlling and one aspiration is

sufficient to aliquot the whole plate).

- The (controlling) dispense sequence is ML_STAR.Plate and not reloadable

- LLD settings are as in the previous exampes: cLLD on aspiration (sensitivity low) and

fixed height on dispense

- The dispense mode is now “Jet” (can’t be changed)

- The liquid is “Water for Aliquot” .
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Click OK to accept the settings. Click OK to quit the summary.
Your method is now ready to go.

13.6 ‘Cherry Picking’, or How to Change a Sequence Within a Method Using
SMART Steps

Assume you have a source plate, and a photometer reads the optical absorbance of the
wells of the plate. You now want to create a target plate with all the compounds in the source
plate having an absorbance of A>1.0. The ‘cherry picking’ method does exactly this. The
photometric results are retrieved from a file and a sequence of hits (A>1.0) is created ‘on the
fly’ according to the absorbances read. Pipetting then occurs according to this sequence.

This method does not use ‘Load Carrier’ commands. The system therefore expects the
carriers to be loaded manually onto the deck at the defined positions before the run is
started. The method can, however, be easily adapted for automatic loading (with autoload
option) by inserting the ‘Load Carrier’ commands after the ‘Initialize’ command.

For this method we need a database containing the absorbances of the 96 wells of the
source microplate. The database can be an ASCII text file, a Microsoft® Excel file or a
Microsoft® Access database.

In this case, our database is an Microsoft EXCEL file containing three columns: The “LabID”
defining the plate name of the source plate (Source_1 for the first plate and Source_2 for the
second plate), the "PosID" defining the position within the microplate alphanumerically (A1,
A2, ..., H12), and the absorbance or optical density “OD”. The work list therefore has193
lines, 1 header line and the entries from 2 plates with 96 wells.
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X Microsolt Excel - AdsData3.xls [H=] E3

ﬁ Datei EBearbeiten Ansicht  Einfligen
Formak Extras Dakten Fensker * -|5’|£|

DEESAY 48 13

e B A -
DS | = |
A | B | © |
1 |LaklD FoslD BN
2 |Source_1 Al 0.506264
3 |Source_1 B 0956173
4 |Source_1 |1 1.010817
L |Source_1 D1 1127001 ¢
B |Source_1 E1 1.010192
7 |Source_1 F1 0.457826
g |Source_1 G1 0.996693
9 |Source_1 HI1 0.664385
10 |Source_1 |AZ 0.33523
11 |Source_1 B2 0.834056
12 |Source_1 | C2 1.094375
13 |Source_1 D2 0.96083
14 |Source_1 EZ 1.024097
15 |Source_1 F?2 0563815
16 [Souree 11152 1
l4 /4 » M Absorbance ;| 4|

| | | | A
The work list ADSData3.xls

The name of the sheet is ,Absorbance”. (Double-click on the text ,Sheetl” within your Excel
file and edit it to ,Absorbance” (see the section on working with Microsoft Excel).

The deck layout looks like this:

standardtip_| 5 I i aste

25 30 3h 40 45 50

For this method, place two plates called “Source_1" and “Source_2" and two target plates
(here without name) onto the deck. Two tip rack are needed as well. Save the deck layout
under the name ‘HitPick’.
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This method modifies a sequence (the hit sequence) on runtime. The next step is therefore
to generate a sequence “hits” using the sequence editor. The sequence should span some or
all of the wells in the source microplate(s). Start the sequence editor from the deck layout
editor by selecting “Sequence Editor” from the “Tools” menu. Zoom in to view the source
plate. Rubber-band the entire plate so as to add positions to your new sequence.

ﬁHilPick - Hamilton Sequence Editor
H File Edit “iew Sequence Play Help

Hﬁqm| &+ ﬁ|@la |¥? 74 Jl[new] jQ,E,,_?,?;’, “P | .Idela_l.-lD.Eseconds j|4
a5 [T o || [ I [ B
Labware ID Position ID o
el || eeeececeesse
ar
T 3 00000000000
S — 000000000000
B Target -] ............
e L ! 00000000000
T — 000000000000 |
1 [Target i 00000000000
12 Target 12
LT — _ 000000000000
I | LFI
v T | ) | || | I | .

S|
|

Fick a cormer.

——+
—
—
—
—

Fick a direction.

[

[ Serpentine

=]

AT FIT: Sort Racks £ Sort by Grid Golumnz %, Sort by Grid Rows b Filter by Probe Head £

Faor Help, presz F1

|

Save this sequence under the name “Hits”. Create another sequence spanning the two target
plates and call it “Target”. The last sequence to be prepared is the “Tip” sequence holding
both tip racks. Save the changes to the sequence editor on quitting.

Click the Edit Method Button.

From the editor's "Method" menu select "Instruments” to link the method to be written to the
given deck layout “HitPick.lay”, as described in the previous examples.
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This method uses library functions. To link the libraries to your method, select “Method” and
“Libraries” from the menu. Click on the browse button and link the two libraries “HSLTrcLib”
and “HSLSeqLib” to the method. Click OK.

Libraries |

Library File Hamespace -
HSLTrcLib hel
HSLSeqgLib hsl

=l

Add Library | Remowe Library |

Cancel | Help |

The functions available within these libraries are used to generate entries into the methods
trace file, whenever a “Hit” is found, and to manipulate sequences in the appropriate way.
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The items of this method in the graphical Method Editor are displayed on the next screen:

1 User Input
=A7? Diglog Title: "User Input™, Return Yalue: ", Sound: ", Timeout: infinte’
Irpoat:
threshold ("Erter the threshald for the ogtical density @ ", String, "1.0")
2 i Aszignment with Calculation
bk ‘gflzelect’ = "SELECT * FROM [ahsorbanced] WHERE OD = " + threshald!
3 Camment

=Remove all positions from sequence Hits=

SegRemovelll of HSLSeqLib
SeqgRemoveslliML_STAR Hits)

Camment
=Read hitz from excel file and =et the positions in sequence hits=

File: Open

File handle 'file1' (File name; "AdsDatad zls", Table name: "absorbanced™), Mode: 'Open fils to read'
Columns:

labic = "LaklD" (String, 200

pozid = "PosiD" (String, 200

od = "O0" (Float)

Command string: ‘sqlselect’.

Loop

over folloveing files:

- file

loopCounter?’ used as loop counter variable

H <SHE--B

g File: Read
Fead from file file1'
] @ | Segidd of HELSeqlLik
it o | SegAddiML_STAR Hits, labid, posid)
10 TrcTraces of HSLTreLib
TreTraceS("Found kit ; lakid =", lakid, ", posID =", posid, ", od =", od, "', "™
11 ) End Loop
L
12 Load from ML_STAR Smart Steps
E[E Instrument short rame 'WML_STAR', load '3 sequence(s):
- ML_STAR. Tips'
- 'ML_STAR Hits'

- ML_STAR Target

13 (¥ B Pipette with Tips from ML_STAR Smart Steps
Instrument short ame 'WML_STAR', Standard pipette procedure: Mode: Simple (1-1), Pipette volume [pl]: 500
Aspirate sequence: 'ML_STAR Hits (controling sequence)’, Dispense sequence: 'WML_STAR Target'.

14 Unload from ML_STAR Smart Steps
[DI Instrument short name 'WML_STAR', unload '3 sequencels):
- 'ML_STAR Target'

- ML_STAR Hits'
- L_STAR Tips'

Method Editor : HitPick.med
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The first step in this method is to request the user to input a threshold value for the
absorption (“threshold”). This threshold — although numeric — is entered as a string. This is
because, in the next step, a valid SQL database selection statement is created.

&E Uszer Input - Edit

[ Chalog kitle: ]

[ Return walue: ]

| [

[ Sound: ]

| =l ]

Timeout [z]:
| J W Infinite

Input request(s]:

Variable | Prompt | Type | Default | -
1 _|threshald x| "Erter the threshold £ =] String =" 00 =]

| |
(] | Cancel | Help |

The dialog title is the text on the blue top bar of the dialog. The variable name is “threshold”,
the text for the prompt is “Enter threshold for hits” (within quotation marks), the variable type
is string, and the default value is “1.0” (within quotation marks). All other input fields are
optional.

Within the next step, a calculation is made with the string variable read from the user input.

ﬂ.ﬁssignment with Calculation - Edit

Wariable: Expression:
5 x| = ['SELECT “FROM Absobance =] [+ =] [threshold =]

Ok | Cancel Help |

=0 |!:| E:|E:|::

The variable “sglSelect” is also a string. It is generated by adding the “sqgl selection
statement” and the threshold value. This statement, if applied to the data set, selects only the
records (lines) having absorbance values A>threshold.

610766/02 Page 147 of 225



Microlab® STAR User Manual

The syntax of the SQL statement is: "SELECT * FROM [absorbance$] WHERE OD > "

Here “absorbance$” refers to the name of the Excel sheet which is going to be opened
during the next steps.

Now, the sequence “Hits” as generated within the sequence editor is reduced to 0 (all entries
are deleted) using a library function call:

5 SeqRemovedll of HSLSeqlib - Edit B3

[EProgamme HAMILTON L HSLSealbbsl
I R e . |

sequenceThj ML_STAR Hits -

The parameter is the sequence ML_STAR.Hits.
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Next, the file holding the absorbance information is opened. The file format is also defined
within this step. Drag the green “Open File” icon to the method tree:

[ File: Open - Edit ]|
Microsoft Access  Microsoft Excel I Structured Text FiIeI ASCI Filel All File Types I

File name [*.=lz] :

"AdsD atad uls' j LI
Sheet name;

I".&I:usu:urbanu:e$" j

File handle:

[filet =]

tode;

II:Ipen file to read j

Column specification:

Column name RAY variable | Variable type | Max column width | =
1 |"Labinn x| 1akid x| string =20 =
2 |"PosiDt || posicd ;||String ;||2IZI =
3 |0 R | x| Float x| 255 =

El

Seld Hemoyve |

[ Command gtring; ]

Isqlselect j

0K | Abbechen | Hife |

Select the tab for opening excel files. In the first input field, the file name is requested. Note
that the file type is an Excel file (.xIs) where the sheet name (sheetl if not defined otherwise)
and the $ sign must be added within the quotation marks. Define a file specifier (here the
default: filel), which is just a name for the file used within your method. Data will later be
read from this file, making reference to this file specifier. Select “Open File to Read” as a
mode, since you want to read data from the 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 numbers 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 your file. Click on the “Add” button to add the next line to the
dialog.

Enter the data as given in the foregoing screen. A header, a variable and a variable type are

assigned to each column. The maximum column width is 20 for the string variables which are
of interest here.
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Select the variable “sqlSelect” from the dropdown list as a command string.
Click OK to finish the definition.

A loop is started, looping over the input file (until the file has been read completely):

Opened Files
[+ |file

Within the loop, the first record of the file is read:

B File: Read - Edit =]
File handle:

S —

] 4 I Cancel |

Help |

Next, using the library function “SeqAdd”, a sequence position is added to the hit

sequence. No if-then is needed here, because the SQL selection string automatically
skips all records with absorption values less than or equal to the value of the
“threshold” variable.

H SeqAdd of H5L5eqLib - Edit B3
Libram name:

II::'\F'ru:ugramme'\H.-'l'«MILTDN'\LiI:urar_I,I'\HSLS eqlib.hzl

[Wanahle: ] Function name:
| =] - e 2|
Function parameters:
Parameter Description Value
sequenceChj ML_STAR Hits |
lakravareld labicl |
positiond posid |

Then, an entry is made into the methods trace file (HitPick.trc) using the library
function “TrcTrace8”, to inform the user.
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This function adds a text of eight variables to the trace file.

=2 TrcTrace® of HSLTrcLib - Edit |
Libramn name:

IE:\PrugrammeHHﬁ.MILTEIN'xLiI:urar_l,l'xHSLTrcLiI:u.hsI

[Wanable: ] Function name:

|| j = ITru:Trau:eE

Function parameters:

s

Parameter Description Value
wariablel "Found hit : labid =" ld
variable lahicl |
variakles " posiD =" =
variahled posicl ld
variables Yood=" |
variakblet ol I
wariakle? ld
variahled ld

k. I Cancel Help

After the file has been analyzed and the Hit sequence has been generated, the

loading of the sequences (carriers) to the deck may start. The load SMART Step
looks like this:

Sequence Read tip | Tip counter | [ Start pos. ] | [ Ho. of pos. ] I Reducible | «
1 |ML_STAR Tips = E | = =
2 |ML_STAR Hits = 3 =l = -
3 |ML_STAR Target = - = =l =

NOTE

The sequence Hits, that has been freshly created and which has a current position of 0
(because it has reached its end position) is automatically set to 1 by the loading step. If there

is no entry in the field “Start Pos”, then the current position of the sequence is set to the first
position.
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The pipetting is then performed by the SMART Step pipette. The important sequence
settings are shown in the next screen:

% Aspirate sequence iz controlling — " Dispense sequence is controling
Asgpirate sequence; — Digpense sequence;
[ML_STAR Hits =] ML_STAR.T arget i
" Reload ¥ | Feducile bruser " Reload Iv | Fedieible byuser
£+ Mot reload ' Multiple use
I Aspirate sl LD.. | Advanced. | | [ Dispensemade LD.. | Advanced. |
& Jet
" Surface
Liguid [liquid clags]:

|"Water" [Standardyolume_water_Dispenzelet] j
Finizh | Cancel | Help |

The aspiration sequence (the hits) is controlling here and not reloadable. The target
sequence is not reloadable either. The rest of the settings is very similar to the
previous example “OnePlateToPlatePipette”.

Finally, the unloading takes place in the usual way.

You will find additional examples, involving, for instance, the reading of a comma-
separated file in MTP map format (HitPick_CSV), in your demo methods directory.
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13.7 A Method Using Steel Needles, Single and SMART Steps Including Sample
Reduction

The following method transfers liquid from tubes to a plate using steel needles. The

aspirations and dispenses are done with single steps and for the washing of needles the
SMART Steps are used. A reduction of the number of samples is possible.

The method uses the following deck layout:

10 15 20 25 30 35 40 45 50

A plate and a set of four tube carriers (of 24 tubes is used). Add the standard plate carrier
(PLT_CAR_L5MD). Add a Nunc plate (nun_96 _fl _l.rck) and name it “Plate”. as well as the
tube carriers (car24_cupl15x100.rck) as decribed previously. In addition, a wash station is
added to the rightmost position on the deck. Select the carrier for the wash station
“car_wash_1_standardneedle.tml!” from the ML_Star directory.

Save the deck layout under the name “TubesToPlateWithNeedles(.lay)”.

Create a sequence holding all tubes called “Samples”, and a second sequence holding all
wash modules and name it “WashStations”, using the sequence editor as described in the
previous examples.

Click on Edit Method and link the deck layout to the method to be written.
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Here’s what the method finally looks like:

1

ML

Load from ML_STAR Smatt Steps

Instrument short name "WML_STAR', load '2' sequencels):
- 'ML_STAR Plate’

- 'ML_STAR Samples'

Commert
=Pipette tubes to plate and wash needles=

Cil

Meedle Wash Seftings from ML_STAR Smart Steps

Instrument short name "WL_STAR', Wash sequence: 'WML_STAR WashStations', (Start with wwash solution one).

Wash solution one: Rinse time [=] '3, Soak time [2] 1", Stream intensity [9%]: 50"

Wash solution tove: Rinse time [s]: "0, Soak time [s]: '0°, Stream irtensity %] '0'.

Drying time [=]: "530', Number of air pulses: 300, Air pulse duration [3]: '0.3', Time ta first asir pulse [2] 1, Time between air pulses [5] '0.1°

&5

Loop

over following sequences:

- ML_STAR Samples

'loopCounter used as loop counter variable

ioo Adiust Sequences
Adjust the following sequences:
- ML_STAR Plate' ' times consumed)
- ML_STAR Samples' (M'times consumed)
- 'ML_STAR WashStations' (' times consumed)

2]

+1J Meedle Pick Up from ML_STAR Smart Steps
” ” Instrumert short name 'ML_STAR', Meedle sequence: WL_STAR \WiashStations'.
Consume sequence positions: OFF.

Azpirate on ML_STAR

Channel (1..8) 11111111, Optimized channel uze: Al sequence position, Sequence: ML_STAR Samples, Sequence courting: (1]
Automstic, Liguid name: Standardvolume_Water_DispenseJet, Yolume: 50 pl, Mix volume: * pl, Cycles: 0, Position relative to liguid
surface: * mm, LLD settings: on, Capacitive: 3
Return value court: 3.

w Digpense on ML_STAR

Channel (1..8% 11111111, Optimized channel use: All sequence position, Sequence: ML_STAR Plate, Sequence counting: (1)
Atomstic, Liguid name: Use the same liquid as aspirated, “Yolume: 50 pl, Mix volume: * pl, Cycles: 0, Position relative to liquid surface: *
mm, LLD =zettings: off, Ligquid following: on
Return value count: 3.

+l|J Meedle Ejgct from ML_STAR Smart Steps
Instrumert shott name 'WML_STAR', Meedle sequence: ML_STAR WiashStations'.

Start weazh: ON

10

End Loop
- ML_STAR . Samples (Reset Sequence after loop)

11

i

Urlosd from ML_STAR Smatt Steps

Instrument short name "WL_STAR', unload '2' sequencels):
- 'ML_STAR Samples!

- 'ML_STAR Plate’

A method using needles.

Load the “Plate” and “Samples” sequences. The “Samples” sequence is reducible (check the
checkbox) to allow a runtime reduction of samples.

Drag the SMART Step “Needle Wash Settings” to the next line, accept the default settings
and click OK. Select the sequence ML_STAR.WashStations.

Drag a loop from the general commands.

= |terate over FEQUENCES
Sequence Reset Sequence -
[ [ML_STAR Plate after loop
[+ |[ML_STAR Samples after loop
[ |ML_STAR WashStations after loap

Loop over the Samples sequence.
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The next step is the “adjust sequences” command. This command is used to automatically
handle a reduction of samples when using single steps. If, say, only 4 samples are left over
in the last step, “adjust sequences” ensures that the system will pick up only 4 tips, aspirate
4 samples, and dispenses into 4 plate positions, leaving the other 4 channels unused.

Eﬂhdiust Sequences - Edit |
— Sequence(z]:
Sequence Consumed (n-times) =
IR STAR Plate =] =
2 |ML_STAR Samples =] =l
3 |ML_STAR WashStations =] =l
-
Add | Bemove |

Multiple sequences may be added to the dialog by clicking on the “Add” button and selecting
the sequence from the dropdown field.

NOTE

Every sequence that is used within the loop has to be added to the “adjust sequences”
command, including the tip sequence.

The position of the “adjust sequences” command within the loop (line no.) is not important, as
long as it is placed within the loop.

Now, pick up needles using the SMART Step:

i Neede Pick Up - Edit |

Instiument short name:

MNeede sequence;
ML_STAR. washStations =]

Channel zettings... | Error zettings... |

k. I Cancel | Help |
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Select the sequence ML_STAR.WashStations holding all individual wash modules.

Click OK.

Aspirate from the “Samples” sequence and dispense into the “Plate” sequence with
the settings as described in the example “TubesToPLate”.

Eject the needles with the SMART Step:

il Needle Eject - Edit |
Instiument short name:
MNeede sequence;
[ML_STAR WashStations =]
¥ Start wash
Channel zettings... | Error zettings... |
k. I Cancel | Help |

Again, select the sequence ML_STAR.WashStations and check the checkbox “Start

wash”.

The SMART Steps “needle pick up” and “needle eject” will handle the washing within

the alternating three wash modules automatical
Finally, the carriers may be unloaded.

ly.
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13.8 A General Example for User In- and Outputs, Sample Tracking, Sequence
Manipulation, Tip Counter, and TCC Use

The following example gives an idea of the additional functionality of the Microlab
STAR user software.

Create the following deck layout holding a tip carrier TIP_CAR_480 with tip racks (at
least two racks), 3 tube carriers (car32_cupl2x75.rck) for 32 tubes and a
temperature-controlled carrier (car_tcc_1.tml) named “TempCarrier” with a standard
nunc plate (nun_96_fl_I.rck), named “plate”.

uftu ftu

W aste

[X,]

5 10 15 20 rid) 30 35 40 45 50

Save the layout under the name “Example” (do not use a name longer than 20
characters including extension).

Create sequences for all tips (“AllTips”) and for all tubes (“AllTubes”), using the
sequence editor.

Open the method editor and link the deck layout to the method to be written.
Link the following libraries to the method (method->libraries):

e |
Library File Hamespace =
HELFilLik hsl
HELStrLikb ksl
HEL TipCourtingLitb b=l
HELML_STARLikL hsl .|

=l

Add Libram | Bemove Libram |

0k, I Cancel | Help |
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NOTE

This method uses the sample tracker. Make sure the checkbox “sample tracker”
within the configuration editor is checked. The name of a method using the sample
tracker must not exceed 20 characters including the extensions.

Finally, the method should look like this, following the first step “Initialize” (the display
of method steps continues overleaf):

@ Example.med

Method

LoadCatrier on ML_STAR

, Rack type: TempCarrier, Barcode file: "barcode_1 txt"
Return value cournt: 4.

LoadCarrier on ML_STAR

, Rack type: tubes1, Barcode file: "barcode_1 fxt"
Return value count: 4.

LoadCarrier on ML_STAR

, Rack type: tubes2, Barcode file: "barcode_1 fxt"
Return value cournt: 4.

LoadCarrier on ML_STAR

, Rack type: tubes3, Barcode file: "harcode_1 fxt"
Return value cournt: 4.

G Azsignment

'TipCounterariable’ = "My StandardTips"'

Coamment
==et TCC=

El El El E

"
n
=

=ser Input

Diglog Title: "Input™, Return Yalue: ", Sound: *, Timeout: ‘infinite’
Ingost:

Mazamples ("How many samples today?", Integer, 96, 1, 98)
CTemp ("Carrier Temperature in 7, Float, 10.07

SetCarrierTemperature on ML_STAR
Rack type: TempCarrier, Tempersture: (11 Ambkiert °C
Return value count: 3.

5H

10 Comment

=Read Tip Counter and Request for Reset=

Edit of HSLTipCountingLib
TipCourt: EditiML_STAR AlTips, TipCountervariable, ML_STAR, 1)

12 Comment
=Reduce Mo of Samples to input values=

11

il =

13 -l- Sequence: Set End Posttion
q ~| end position of sequence 'ML_STAR AlTubes' = 'MoSamples'
14 Comnerit
==tart Pipetting=
15 Loop
over follovwing sequences:

- ML_STAR . AlITubes
ToopCounter1' used as loop courter variakble
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& Bap | Adust Sequences
B | Adustthe following sequences:

-'ML_STAR.ANTiRs' (' times consumed)

-ML_STAR.AITubes' (M'times consumed)

-ML_STAR plste' (' times consumed)

TipPickUp on ML_STAR

Channel (1..8) 11111111, Optimized channel use: All sequence position, Sequence: ML_STAR AlTips, Sequence courting: (1) Automatic
Return walue court: 3.

'f'fv'l"l'
18 ﬁ Azpirate on ML_STAR

Channel (1..8): 11111111, Cptimized channel use: All sequence position, Sequence: ML_STAR AllTubes, Seguence counting: (1) Automstic,
Liguid name: Standardolume_\Wster_Dispensedet, Yolume: 220 pl, Mix volume: * pl, Cycles: 0, Position relative to liquid surface: * mm, LLD
settings: on, Capacitive: 4

Return value count: 3.

19 Dizpense on ML_STAR

Channel (1.8 11111111, Optimized channel use; All sequence position, Sequence: ML_STAR plate, Sequence counting: (1) Automatic,
Liguid name; Use the same liquid as aspirsted, Yolume: 220 pl, Mix wolume; * pl, Cycles: 0, Position relstive to liguid surface: * mm, LLD
settings: off, Licuid followying: on
Return walue court: 3.
20 TipEject on ML_STAR
Channel (1.8): 11111111, Optimized channel use: All sequence position, Sequence: ML_STAR Wastel6, Sequence counting: (07 Manually
Return value count: 3.

| E_} End Loop
1 - ML_STAR AlTubes (Reset Sequence after loop)
22 Wite of HEL TipCountingLik
TipCount:Wite(ML_STAR AlTips, TipCountervariable)
23 Commenit
=lnload Tip Carrier on regquest=
24 User Output
Diglog Title; "Output™, Return Yalue; 'OutputReturn’, Buttons; "ves'and 'No' button', Default; 'Mo', lcons; 'Display information message icon'’,
Sound: ", Timeout: infinie
Output: "Unload the tip carrier?
25 If

[COutputReturn is equal to §)

26 UnloadCartier an ML_STAR
‘m Rack type: tipcarrier

Return value count: 3.
27 é Enud If

28 Commerit
=Create a Microlak AT Barcode Format far plate=
29 0&] CreateATBarcodefile of HSLML_STARLkL
f£ix)| HSLML_STAR:CreastedTBarcodefile(ML_STAR, "plate™

The sample method.

Firstly, initialize the system and load all carriers using the single steps:

Load Carrier - New |

Carner to load:

Advanced...
=

e
=

Error zettings...

| k. I Cancel | Help |
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Assign the name of the tip counter (MyStandardTips) to be used throughout this method to
the variable 'TipCounterVariable’ (as a string, i.e. within quotation marks) :

m Aszsignment - Edit |
YW anable: " alue:

TipCounter ariable j = I"MyStandardTips" j

k. I Cancel Help |

Define a user input request for the temperature of the TCC as well as the number of samples
to be transfered.

&E Uszer Input - Edit |
[ Drialoag fitle: ]
[inp.t =
[ Return walue: ]
| =
[ Sound: ]
| =l
Timeout [z]:
I j V' Infinite
Input request(s]: 5y
Variable Prompt | Type | Default =
1 |MoSamples )| "Hovwee maney samplest;ﬂlnteger ;"EIE i
CTemp x||"Carrier Temperature i;||FI|:|at ;"1 ] =

-
1 | »

Lyl | Hemave |

(] I Cancel | Help |

For every input, a variable name, a text to prompt for the variable (within quotation
marks), the variable type, and a default value have to be given. Type in the inputs
as shown in line 8 of the method overview.
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Set the TCC settings according to the following dialog:

Set Carrier Temperature - New |

Temperature-controlled camier:
| =4
Temperature control;
[i110n |
Temperature:
|25 ~| w2C
Time to temperature check:
|600 | s
o ko next step:
| D) without waiting |
Error zettings... |
)% | Cancel | Help |

The temperature is now set to the variable CTemp, the value of which is to be typed
in by the user at runtime.

Now, the tip counting is specified using functions from the tip counter library. First,
the user will be requested to reset the tip counter (if required):

ﬁ Edit of H5LTipCountingLib - Edit

Libram narme:
IE:'xF'rcugrammehH.-'l'-.MILTEIN'xLiI:urar_l,l'xHSLTipEDuntingLih.hsI

[ Warahle: ] Function name:
I j = ITipEDunt::Edit gl
Function parameters;
Parameter Description Value

sequencelbj ML_STAR AllTips |
tipCounter TipCourteryariakle =
deviceCaontexd ML_STAR =
timeot 7 =

The “TipCountingEdit “ function opens up a dialog on runtime, showing the tip
sequence and input fields for start and end positions. Setting the start position to 1
will reset the tip counter - then tips have to be reloaded manually. This function has
parameters: the tip sequence, the name of the tip counter (which is stored in

the variable “TipCounterVariable” here), the device context (select the only choice
“ML_STAR” from the dropdown field), and a timeout. This timeout is used to close the
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dialog automatically without user intervention after 7 seconds (in this case) by
defaulting to the current position of the tip counter.

Just for demonstration, and not part of this method - another step could be to simply
read the tip counter:

H Read of H5LTipCountingLib - Edit |

Library narme:

IE:\PrugrammeHHﬁ.MILTEIN'xLiI:urary'xHSLTipEDuntingLib.hsI

[ Wariable: ] Furction narme:
I j = ITipEDunt::Head gl
Function parameters:
Parameter Description Value
sequenceChj ML_STAR. ANTips |
tipCounter TipCounterYariable |

The parameters are the tip sequence and the variable, storing the name of the tip
counter.

NOTE

Either one of the two steps involving the tip counter may be sufficent. The edit step
also sets the counter to the position read. If no request for a manual reset is needed,
the read step alone may be used.

Then sample reduction from the user input is done by setting the end position of the
sequence “AllTubes” to the number as input:

I|I
fielh |

Sequence: Set End Position - Edit

Set end pozition of zequence; b piozition:
ML STARAITubes = INDS amples j

(] 4 I Cancel Help |

The pipetting loop thus loops over the sequence “AllTubes”:

= lierate over FEOUENCES
Sequence Reset Sequence =]
. AllTips after loop
[ [ML_STAR.ANTI fter |
v | ML _ AlTubes after loop [
ML_STAR &NTuk fter |
= plate after loop
ML_STAR plat fter |
. tins_= after loop
ML_STARti 1 fter | |

Consequently, the “adjust sequences” step is used to handle sample reduction if less
than the full number of channels are needed:
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Eﬁf-\.diust Sequences - Edit
— Sequence[z]:
Sequence I Consumed (n-times) I -
kAL STAR ANTips =] =
2 |ML_STAR ANTUbes =] =l
3 |ML_STAR plate =] =l

Add all the sequences shown in the dialog, and recall the notes in the previous
chapter.

For the pipetting (single) steps, the settings are as in the other examples:
Tip Pick-up: Sequence “AllTips”, counting automatic

Aspiration: Sequence “AllTubes”, counting automatic

Dispense: Sequence “plate”, counting automatic

Then, the current position of the tip sequence is written into the tip counter:

E‘!Write of HSLTipCountingLib - Edit

Libram name:
IE:'\Prngramme'\H.&MILTEIN'\Lil:urar_l,l'\HSLTipEDuntingLib.hsI

[Wanahle: ] Function name:
I j = ITipEDunt::Write gl
Function parameters:
Parameter Description Value
sequenceChj ML_STAR AlTips |
tipCounter TipCourteryariable |
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Now a further possibility will be demonstrated: how to make decisions within the
method. Suppose a user output is programmed:

l.;,] Uzer Dutput - Edit

[ Drialog kitle: ]

I"EI LtpLt” j
Buttans: Default buittar:

I'Yes' and Mo’ button j IN::: j
loons:

IDispIa_l,l infarmation meszage icon j
[ Return walue: |

IDutputHeturn j
[ Sound: ]

| =l ]
Timegut [z]:

I j V¥ Infinite

| Output Text -
|1 "Unload the tip carrier’s x

The dialog at runtime prompts for the tip carrier to be unloaded and shows a YES
and a NO button. If the user clicks YES, the return value of this dialog will be 6, if he
clicks NO, the return value will be 7. This value is stored to the variable
“OutputReturn”, as specified in the dialog. The decision is made depending on the
value of this variable.

The if — then construct compares the variable to the fixed value 6 (=YES clicked).
Only then is the code between the if and the end-if statement executed:

EZ It Else - Edit =]
Left operand: Comparizon operatar Eight operand:

j quual ba j IE j

[ Include elze block

k. I Cancel Help |

This code is the unloading command for the tip carrier.
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Finally, the AT Barcode Filter Program of the Microlab STAR user software is started
by a library function from the HSLML_STAR.lib library. This function generates the
Microlab AT-like barcode file for the specified plate within the c:\barcodes directory:

E CreateATBarcodefile of HSLML_STARLib - Edit

Libramy narme:
IE:I".PTDQTEI'I'II'I'IE"'.H.":".M|LTDNI\Libfaf}'I\HSLM L STARLb.hsl

[Wariable: ] Function name:
| ~| = |HSLML_STAR:CreateATEarcodefie i
Function parameters:

Parameter Description Value
mil_star ML_STAR =
Labweare_id_Plate "plate” =

13.9 Using the iSWAP robotic plate handler

The following example demonstrates the use of the iISWAP with ML STAR. A set of plates is
pipetted, transfered to a barcode scanner position without opening the robotic hand, and
finally transferred to another carrier.

Note that the iISWAP works on the basis of sequences. Plates are moved from one
sequence to another. The sequences remain fixed on the deck, but the plates change
sequences. For this to happen, target and source plate position must be of the same labware
type.

For this example, let’s create the following deck layout using PLT-CAR-L5FLEX for the
microplates. Use the “Add Labware" dialog (right click into the deck, where no labware is
located) to add a plate position directly to the deck in front of an external barcode reader.
Enter the coordinates

(x =-100mm, y=350mm, z=220mm). Click OK.
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STISWAPEXAMPLE.lay - Hamilton Deck Layout Editor - 1Ol x|
File Edit Wiew Tools Help

MEEIRE R

standardti

reagent_|

standardti g g g

Plat standardti feagant
standardti

reagent_|
- | standardti

5 10 15 20 25 50
For Help, press Fl [ oa0.000 [ -454000 4

Create independent sequences for pipetting steps and transport steps, using the sequence
editor. Both the transport and pipetting sequences span all 3 plates. The first step of the
method is a simple aliquot step to transfer reagent to the plates, located at plate carrier 1
using the SMART Step “Pipette”.
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= ¥l 0= o ?

Method

(e

Pipette with Tips from ML_STAR Smart Steps
Instrument short name ‘ML_STAR', Algquat procedure, “olume per well [pl]: "20°.
Aspirate sequence: 'ML_STAR ResgertSeguence’, Dispense sequence: 'ML_STAR Pipetting=equencePlste! Tol (controling sequence)’.

il ==

Loog

over followwing sequences:
- ML_STAR TransportSequencePlated To3
loopCounter! uzed as loop counter varishle

I_;

=

Get Plate on ML_STAR

Movement type: (00 To carrier, Transport mode: (00 Plate only, Sequence; ML_STAR TransportSeguencePlated To3, Sequence
counting: (17 Autamatic

Return value court: 3.

Mowe Plate on ML_STAR
Sequence: ML_STAR PlateAtExternalBCScanner
Return value court: 3.

—
—

Comment
=Comment ine replacing barcode reader execution:=

=

Place Plate on ML_STAR

Movement type: (00 To carrier, Transport mode: (00 Plate only, Sequence: ML_STAR TransportSequencePlate10Tol 3, Sequence
caunting: (1) Autamatic

Return value court: 3.

End Loop
- ML_STAR. TransportSequencePlate] To3 (Reset Sequence after loop)

Then, we loop over the transport sequence “TransportSequencePlatelTo" spanning all
plates on the left-hand plate carrier. At the beginning of the method, the plates are located on
this plate carrier. In step 3 we pick up the plate from the current sequence position of
sequence “TransportSequencePlate1To":

Movement type:

(0] Ta carier

Trarzport mode:

|[D] Plate anly

Plate zequence:;

Sequence counting:

I['I ] Automatic

Lid sequence:

— Complex movement parameters

j Retract distance:

| I
j Lift-up height:

| I

|ML_S TAR. TransportS equencePlate j Labware arientation:

| I
[~
j Advanced... | Error zettings... |

oK I Cancel | Help |

The “Movement Type“gives 2 options: either to pick up the plate from a carrier, which is a
simple motion, or to pick up a plate from a reader, etc., which is a complex motion. For a
complex motion additional inputs can be made, such as the “retract distance” and the “lift-up
height” (see online help).

“Transport mode" specifies whether the plate is to be picked up - with or without a lid - or just
the lid itself.
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Sequence counting again determines whether the iISWAP returns to the same or to the next
plate of the given sequence next time.

Note that a plate lid by itself has a sequence with 2 positions. Selecting the transport mode
“Plate with Lid“ will increment the plate as well as the lid sequence.

Under “Advanced®, additional settings may be chosen:

Get Plate - Advanced =

—iSwWAP zetting:
Grip force:;

(5] Gnp force 5

Tolerance:
[45 | mm
Grip height:

|3 | mm

Inverse grip:

|[D] o =l
QK I Catcel | Help |

“Grip force" determines the force that is used to grip the plate. The tolerance gives a
bandwidth in mm for the closing mechanism of the robotic hand in which the plate must be
gripped (torque sensor of iISWAP responds). The grip height is the distance that iISWAP
moves down from the plate’s upper rim to grip the plate. Inverse grip instructs the robotic
hand to pick up a plate with the opposite orientation of the iISWAP (this is not always
possible).

The plate is now moved to the position of the barcode scanner (the position of the sequence
“PlateAtExternalBCScanner®), without opening the hand:

Move Plate - Edit

Move to sequence:

rL STAR.PlatedtE stemalBCScanner

Erraor zettingz. . |

ak I Cancel | Help |

The final step places the plate on the right-hand plate carrier:

Place Plate - Edit e

Movement type:  Complex mawvement parameters

(0] To cariel Fetract distance:

Tranzport mode: I ﬂ
Jim) Plate oriy =) | Liftup height

Plate sequence: I j
IML_ST.-’-‘AF!.TranspoltSequenceF’late ﬂ Labware orientation:

Sequence counting: I ﬂ
|[1 ] Automatic ﬂ

Lid zequence:

I ﬂ Ernor settings... |
QK. I Cancel | Help |
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14 Loading the Microlab STAR

14.1 Manual Load

To load the Microlab STAR, first load the carriers with the appropriate labware.

.1) If you have incorporated ‘LoadCarrier’ commands into your method, you can start the
run and the instrument will prompt you to load the carriers manually onto the deck. Make
sure the carriers are inserted completely, until they lock into the rear connectors. A magnetic

Magnetic Sensor

.2) If you have no ‘LoadCarrier’ commands incorporated into your method, you must load
the carriers manually into the positions on the deck defined in the deck layout before the run
is started. Make sure that the carriers are inserted completely, until they touch the rear
connectors.

NOTE

If no load carrier commands are specified in the method, no check of carrier positions or
correct loading is made.
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Autoload
When using the Autoload option, first load the carriers with the appropriate labware.

.1) If you have incorporated ‘LoadCarrier’ commands into your 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. Insert the carriers into the
tracks of the Autoload tray until they touch the holding pins on the far side of the tray.

1

Holder for Carrier

Click “Load” in the dialog, and 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.

Alternatively, load the carriers on to the defined positions of the autoload tray before starting
the method. Loading and barcode reading will then be performed without user input.

.2) To repeat what we said already: if you have no ‘LoadCarrier’ commands incorporated into
your method, you must load the carriers manually into the positions on the deck defined in
the deck layout before the run is started. Make sure that the carriers are inserted completely,
until they touch the rear connectors.

NOTE

If no load carrier commands are specified in the method, no check of carrier positions or
correct loading is made.
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15 Running the Microlab STAR

15.1 Running a Sample Method with the Instrument

To run the method “OnePlateToPlatePipette” from the example section, you need to access
the run control. Double-click the “Microlab STAR Run” short cut on the desk top:

s ahb
STaR RUM

From the File menu of Run Control, select Open, and open the deck layout that was created
for the method “OnePlateToPlatePipette” (directory ...\methods\DemoMethods_ML Star).
Your method is now loaded:

% ]Hamilton Run Control - OnePlateToPlatePipette_lay
File “iew “Window Help

= |8 Q

= OnePlateT oPlatePipette_lay

Sourcer SMT argeth
5o urce Sl arget]

and ardti|

b 1

[ OnePlateT oPlatePipette.lay ==l

125242 SYSTEM : Parze method - start; Method file C:APrograrmeiHAMILT O MethodshD emo

1253713 SYSTEM : Parze method - complete;

Single Step |
Eause |

At | a | 3

0% processed (approximately)

Far Help. press F1 o

Run Time Control window

The relevant deck layout appears in the frame in the upper half of the window. The lower
half contains the Start button and another blank frame which will display the run method log
(method trace file) as it generates.
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Press the Start button to run the method. You will see that the steps in the method are

traced to the log frame. A loading dialog appears, requesting a reduction of the number of
positions on the source plate, as well as a start position for the tips to be picked up. Both
pieces of information are optional:

Load Sequence M=
Load the the following carriers: :l
plt_car_|5md_0001, plt_car_Bmd_0002, tip_car_480_ 0007 _l

Itandardtip |

Istandardtip |

aste

15 20 25 30 35 40 45 50
Sequence First Last Remove All Removed Remaining
1 Source h 9 C 0 95
2 Target 1 95 - 0 96
sl Tips 1 96 |l 0 96
Feset | Femove Al | @ll Ql Help |

You may enter the number of wells on the source plate for this run, delete wells graphically
from the sequence or accept the default (copy the whole plate).

Manual Load Only:

Load the deck with the carriers mentioned in the upper part of the dialog box (the 2 plate
carriers and the tip carrier). Don't forget to place labware onto the correct positions.

Autoload Only:

Whenever the system finds a Load Carrier command in the method, the user is requested to
feed the carrier holding the appropriate labware onto the autoload tray. The correct position
is highlighted by LEDs. Alternatively, all carriers can be placed directly in their correct
positions on the autoload tray.

Click OK in the dialog box to start loading.

Page 172 of 225 610766/02




Microlab® STAR User Manual

At the end of the method, you are requested to unload the carriers from the deck. The
following dialog box opens:

Unload Sequence [ _ ] =]

The following carriers will Be unloaded: ;l
tip_car_480_0001, plt_car_Smd_0002, plt_car_|Smd_0007

=t i ddskp |

[tandardti Nfaste

5 10 15 20 25 30 35 40 45 50

Sequence First Last Remove All Removed Remaining
1 Tips 1 96 - 0 96
2 Target 1 95 r ] a6
B Source 1 8 r 0 g

Heset Femaye & |3|3| Help |

Manual Load Only:

Click OK within the dialog. Unload all the carriers manually. The unloading will be checked by
the system.

Autoload Only:

Click OK within the dialog. The carriers are unloaded to the autoload tray.
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The method is now finished. Within the method trace file, the method completion information
is visible.

= OneFPlateT oPlatePipette.lay O] =]
Citart I 13:10:02 Micralab STAR @ UnloadCarrier - start -
1310:02 Microlab STAR : UnloadCamer - caomplete = plt_car_Smd_0002:
Single Step | 13:10:02 Microlab STAR : UnloadCarrier - start
1310:03> Microlab STAR : UnloadCamer - caomplete = plt_car_Smd_0007:

1310:03 S%'STEM : Unload - complete:

Eauze | Ty T = e
-

1:3:10:03 STEM : Execute method - complete;

ez N ET | on

100 % proceszed [approximately]

The method trace file is stored under “OnePlateToPlate.trc” within the ...\methods directory.
Each method trace contains the date, the method name, and an index within the file name:

OnePlateT oPlatePipette_20011212_1 trc

The method traces are not overwritten or appended.

NOTE

From time to time all unused method traces and com traces have to be deleted from the hard
disk.

You may test your method using single steps. It is always possible to execute only the next
single instrument step (like TipPickUp, Aspirate, Dispense, etc.) by using the Single Step
button. After each step, the system will be paused and the pause screen appears.

A method can also be paused, clicking on the Pause button of Run Control:

Hamilton Run Control - OnePlateT oPlateFPipette. lay

Q Execution pauzed!

Currently no steps being performed.

Y'ou can continue the execution or abaort the running method.

Single Step | Abart. .. | Help |

Paused methods can be resumed and finished (click on the pause dialog to stop the
beeping).
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It is now possible (during the pause) to open the front cover of the Microlab STAR. Before
continuing the method, make sure the cover is closed again. You now can continue or abort
method execution.

To abort the method, click abort. You will be prompted to confirm the abort.

NOTE

An abort may cause the loss of data.
Note that aborted methods cannot be restored again.

A fast abort can always be done by opening the front shield of the STAR during run
execution.

15.2 Run Simulations

It is also possible to run a simulation instead of the instrument. It is recommended always to
simulate a newly created method first, before running it on the instrument. The run simulation
is switched on in the configuration editor. Access the configuration editor from the run control
by clicking on the deck layout frame. Only now is the Tools menu visible. Select configuration
editor.

@ Hamilton Microlab STAR Configuration Editor EH |

Select mode for inztument [ Microlab STAR ]
About...
" Instiument

Help

Save & Exit

(R b

| Advanced > I Select Instrument. . Exit

Set the switch to simulation.

NOTE

FOR MANUAL LOAD INSTRUMENTS: Make sure the autoload checkbox is checked for the
simulation. Click on advanced and select the tab “instrument configuration”. Check the
“autoload” checkbox. To run the instrument, set back the configuration.

On loading commands, the simulator responds for each carrier to be loaded (and unloaded)
with the message:

LoadCarmer BE |
Deck position 1 to B iz not freel
|2 the carrier on this position(z] the right one?
Mein |

Click Yes to continue.
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15.3 Runtime Error Handling
Prior to runtime error handling being used, several types of problems causing errors have to
be solved first. Among these are
Syntax errors when programming in HSL (forgotten ;")
Logical errors (tip eject before pick up, asp 10ul, disp 200ul)
Semantic errors (wrong pipetting pattern)
Method/deck interaction errors (dispense 100 pl into the first well of a 1536-well MTP)
Liquid handling/application errors (droplets, foam, unpipetted wells)

User-related errors (sample tubes not filled completely, wrong deck loading, barcodes
unreadable)

These problems cannot be handled by any runtime error handling.
Problems that can be handled in runtime are

Not enough liquid

liquid level not found (if it occurs only rarely)

No tip picked up

Clot detected

Barcode unreadable (if it occurs only rarely)

Execution error (channel no. 1 has an error (e.g., not enough liquid), then channel nos. 2-
8 have an execution error because they have been stopped before completion of the
step)

NOTE
In principle, each channel may have one or more different types of errors at a time.
If all channels have the same error at the same time, a colletive recovery can be made.

We now focus on some important examples. A detailed description is available in the online
help. Click on Error Settings within the single step dialogs of the Microlab STAR-specific
commands.
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In the case of an error, the process may be continued using the error handling procedure. If,
for example, a barcode of a carrier cannot be read, a dialog window opens up:

Identify - Error

—Errar recovery

Code: 5
Description:

Il

Continue Bepeat Barcode. .. |

—Asgsigned recovery

Execute I Abort Help

In this case, there are 3 options to handle the error:
e Continue Continue without reading barcode again.

e Repeat Read barcode again.

e Barcode... Enter barcode by hand.

A green dot stands for a tube where the barcode is read correctly.

A red dot stands for a tube where the barcode has not been read correctly.
An orange dot stands for a position with no tube (not detected by the sensor).

After assigning a recovery option, the Execute button is activated and the selected option is
displayed in the lower part of the window. Clicking on Execute causes the instrument to
proceed.

If an error occurs while using pipetting channels, the displayed error dialog shows, for every
single channel, its error state and its recovery options. (Different channels can have different
errors.)
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For example, in case of an LLD error such as no liquid in the container while aspirating, a
window similar to the following pops up:

Aspirate - Error

Channel selection: —Error recoveny

Code: b
Description:

Channel 3 Mot enough liguid.

Channel 4 4 =

Channel &

Channel &

Channel 7 Exclude Eepeat | Bottom |

Ch | &

snne Cantiiue | Air |

—Assigned recovery

Exerite | Abort Help

Red-coloured channel 1 and channel 2 failed to aspirate. To each of these two channels a
recovery option has to be assigned. Only if all channels have the same error is the chosen
recovery option assigned to all channels simultaneously.

Selecting channel 1 shows the error description and the available recovery options for this
channel (buttons Exclude, Repeat, etc.). Invoke one of these options by clicking the
appropriate button. Your selection is displayed in the lower part of the window.

In this case, there are 5 options to handle the error:

e Exclude The channel is excluded (no more aspirate, dispense, etc. with this
channel) until next TipPickUp.

e Repeat Repeat aspirate command.
e Bottom Aspirate from bottom of container, without LLD.
o Air Aspirate air.

e Move Up Channel is moved up to dispense liquid into the container. After this action,
aspiration can be repeated.

Note that the Continue button is disabled. This prevents any later dispense with insufficient
volume.

Repeat the same procedure for channel 2. Note that the error and the associated recovery
options may differ from those for channel 1.

When the last channel is processed, the Execute button becomes active and the system can
proceed.

In any case the method can be aborted without further recovery options.
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15.4 Walk-Away (Predefined) Error Handling

The user may define a walk-away error handling which uses predefined default settings for
different error situations. These settings can be customized for single steps only. For SMART
steps, the default error recovery is fixed.

For every instrument-specific single step of your method, an individual error recovery can be
defined. You can configure

- the appearance of the error recovery dialogs (which buttons are available)
- the default procedure
- which error is flagged in the trace file

- atimeout, after which the default recovery is carried out (the dialog automatically closes
down).

For this purpose, every instrument-specific single step has a “Error Settings” button. For the
aspiration step, it looks like this:

Aspirate - Default Error Handling | x| |

Freszzure LLD Ermor I Mo Tip Error I Execution Error
Hardware Errar I M at Executed Emar | Syntas Ermar
Improper &zpiration Emar I Clat Error Liquid Lewvel Error
I Use default
grrn:nr description:
Liquid level not found or not enough lhquid. ;I
[
Recovery De=zcription i
Cancel Exitz default error handling, user-defined errar
handling iz uzed if specified in method. ]
Abort Akt the method.
Bottom Repeat the step at the container bottom. ;I
Default Procedure Visible Set error flag | « |
ClCancel ™2 ™2
) &hart ™2 ™2
(@ Bottom ™2 ™2
(I Exclude ™2 ™2 LI
Timneout;
E Elsl | Irfinite
Sound
| 11
0k | sbbechen | Hile |

Among these various tabs, we have selected “Liquid Level Error”. The default settings are
activated.
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To customize the settings, disable the “Use Default” checkbox. A brief description of the error
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

- Exclude

- Repeat

- Air

The flag “visible” allows you to add the appropriate button to the error recovery dialog box.
The flag “flag” allows you to flag the error to the trace file.

Aspirate - Default Error Handling | x| |

Freszzure LLD Ermor I Mo Tip Error I Execution Error
Hardware Errar I M at Executed Emar | Syntas Ermar
Improper &zpiration Emar I Clat Error Liquid Lewvel Error
[ Use default
grrn:nr description:
Liquid level not found or not enough lhquid. ;I
[
Recovery De=zcription i
Cancel Exitz default error handling, user-defined errar
handling iz uzed if specified in method. ]
Abort Akt the method.
Bottom Repeat the step at the container bottom. ;I
Default Procedure Visible Set error flag ;I
(@ Bottom ™ ™
) Exclude ™ ™
I Repest I I
1 Ajr ™ ™ -
Timneout;

| s I~ Infinite

Sound:
|

11
0k | sbbechen | Hile |
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To enable walk-away handling of errors, disable the checkbox “infinite” and enter a timeout
into the input field. The runtime error dialog then pops up, waits for the timeout, and closes to
continue with the default error recovery chosen for this error.

If the user clicks on the error dialog during the timeout, the walk away will be stopped, and
the user has to select a recovery and continue manually.

For a list of all errors and their recovery options, refer to the online help and the error settings
dialogs. However, the most important errors are the ones listed in the foregoing chapter.
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16 The Microlab AT Barcode File Filter

Along with the software comes a filter tool to generate a Microlab AT-like barcode file. This
filter can be started manually, or from the shell command of a method (see example). The
sample tracking works as follows:

Check the check box “sample tracking” in the configuration editor.

At runtime, one Access-based data base (*.mdb) will be generated within the ... \logfiles
directory, storing all liquid transfers of one method.

An additional register file HxRunindex.mdb stores information about all runs performed.

After the method (or at least the liquid transfers) are finished, the filter tool can be called
to generate the Microlab AT-like barcode file from the data base. The filter tool is stored
under ...\hamilton\bin.

NOTE

To run the AT filter tool, the method name must not exceed 20 characters including
extensions.

The plate names used in the method must not exceed 20 characters.

Given that a method has been run with the sample tracking enabled and a 96-well plate has
been prepared, the directory c:\barcodes now contains (at least) one barcode file
(At_barco.nij) plus the two register files, containing information about all runs performed so
far (for a description of *.reg files refer to the Microlab AT user manual):

At_barca.001
At_barca.002
At_barca.003
Ab_barco.004
Ab_barco.005
Reqister.inf

Regneu.inf

The barcode files can be directly used to couple the Microlab STAR and Microlab FAME.
Now, start the filter tool manually, by selecting
START->Programs->Hamilton->Micolab STAR->AT Barcode Filter

=

Click on the icon: =
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A window opens up showing the available runs:

E|Create an AT Barcode File [ x|
Available Rune:
Run Mame | Start Time | End Time | Statug | Full Bun Mame :I
SampleT racking.hzl 131201 09.45:45 1312.01 09.47:15 Mo Ermor C:\ProgrammeiHa,
SingleStepE #ample. hsl 1312001 09:53:08 131201 095413 Mo Error C:WProgrammeHé
SingleStepE xample. hsl 13120 035751 1371200 10:00:27 Mo Ermor C:\ProgrammeiHa,
Example.hsl 131200 10:17:25 131201 10:19:36 Mo Error C:WProgrammeHé

Example.hsl 131201 10:21:18 131201 10:24:47 Ma Error C:WProgramme'Hiy
2 131201 10:58:34 131201 10:55:19 Fatal Erraor C:\Programme’Hofkg
|
Elements for the selected Run:
Element Mame | Barcode | Loading Time | Full Element Mame
plate co 13.12.01 10:58:45 Microlab STARMT empCarriersp
tubes1 12345678 1371201 10:58:48 Micralab STARMUBE:1
tubes2 12345678 1312.01 10:52:51 Micralab STARMuUbez2
tubes3 12345678 1371201 10:58:55 Micralab STAR M UbE:S
tips_z1 131201 10:59:19 Micralab STARtpcariettips -
1] | 2

LCreate I Cancel I Help I

Select a run in the upper half to get a list of labware, processed during the run. Double-click
on the plate for which a barcode file is to be generated. Another window opens up, displaying
a table with the pipetting information of the plate in a convenient form:

EEIAT Barcode File Filter - [plate : 0] [_ (O] x|
g Fil= Wiew Options  Window Help _I_I— =] ﬁl

bzl sl w

<] 12w _Q -

AT Barcode File Filter Page 1 of 2
Pipetting Pratocol: Example hsl
Run Interrupted

plate  [oc] 131201 148454
Faosition | Barcode Fipetting [nfonnation

AD1 Mot Used

AD2 Mat Used

AD3 Mat Used

AD4 Mat Used

ADS Mat Used

ADB Mot Used

ADT Mat Used

ADg Mot Uszed

ADY Mat Used =
10 [

The table may be printed from the menu.
To start the AT Filter automatically at the end of a method, see the example in chapter 13.7.
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17 Reference Guide: Defining Labware

17.1 The Labware Editor

If your labware is not pre-defined, you can define custom racks and containers using the
labware editor. Such custom labware can be used like any other pre-defined labware object
from the library. The idea is that the labware object is a description of the real physical
labware.

To start the Labware editor from the deck editor:

1. select 'Add Labware’ from the 'Edit’ menu or from the popup menu and click the ‘Lab.
Editor’ button, or

2. select the Labware Editor from the 'Tool’ menu, or
3. simply click on the 'Define Labware’ icon under on the tool bar.
If you want to add the new labware directly after definition, choose the first procedure.

Whatever you choose, the labware editor starts with the following main window:

g‘Untilled - Hamilton Labware Editor =] E3
File Edit “iew Help

EEk)

For Help, press F1 v

17.2 Types of labware

17.2.1 Rectangular Racks and Plates

Rectangular racks are specialized grids for holding either tips or containers in row and
column order. A microtiter plate is a rack in this sense, and the wells represent the
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 microtiter plate, a
microtiter strip, a deep-well plate, and a tip rack.

The filename has the extension “.rck”.
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NOTE

»

To change or define racks, always use the “Rectangular Rack” and not the “microplate
definition within the labware editor.

17.2.2 Containers
Containers are vessels holding liquids (e.g., the wells of a microtiter plate). Containers are

usually placed within racks. Containers may be placed directly onto the carriers, which is the
case e.g. with reagent containers.

The filename has the extension “.ctr”.

NOTE

CO-RE tips and needles are also defined as containers.

17.2.3 Circular Racks

Circular racks are specialized grids for holding either CO-RE tips or containers in a segment
of a circle.

The filename has the extension “.crk”.

17.3 Example: Defining a Rectangular Rack with Containers

The following sections illustrate the procedures for defining labware using the example of a
rectangular custom rack and containers.

17.3.1 Defining a Container

Let’s define a new container. At the end of the container definition we can use that container
in a rack definition.

To start:

1. from the labware editor select '‘New' and then 'Container' out of the 'File' menu, or

2. in the Rack definition dialog press the 'New' button.
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In both cases the following dialog box is shown:

Container Definition E |
MHurnber af segments: |2 1;
.
_ . x
Container clearance height [rel. o baze]: (20 i 3
k3

b axirnum pipetting height [rel. to baze): |4 [

Touch off at battom height [rel. to base]; IU.3 i

Thickness of container base: |1 T

IV Liguid level detect valid

Liquid zeeking height [rel. to baze]: I?E mm

[ wick side of container walid

|zon / picture:; I j Browsze. . |

If ar icon ig zelected it will be used for graphical dizplay

— Ophions

< Back I MHewt > I Cancel Help

We define the containers as round-bottomed tubes of diameter 10 mm, with a total length of
75 mm. Indicate the number of container segments (here 2, because our tube has a
cylindrical and a round-bottomed part) and the clearance height (here 80 mm) at which the
pipetting arm can pass over the container without touching it, as measured from the
container base. The maximum pipetting height counted from the container bottom is 4 mm,
because we want to allow the tip to go down to a position of 4 mm above the tube bottom
(this gives the “dead” volume).

The touch-off height means the position of the tip when dispensing with “touch off” into an
empty container. It is set to 0.3 mm although this option is not available for all instruments
(including the ML-STAR) at the present time. The same is true for the “wick side of container”
checkbox, which in principle enables or disables touch-off at the sides of the containers but is
also not available for all instruments.

The next important option is the “Liquid Level Valid” checkbox, which is activated here, and
the value of 75 mm above the tube bottom to start the liquid level detection within the tube.

The 'Thickness of Container base' is used to place a rack filled with such containers in the
correct Z position.
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When the values are selected, click “Next” to open the next dialog box for segment definition:

Segment Defimtion [from container nm to basze]

Segment 1 | Segment 2 |

— Segment approsimation

% Culinder £ Founded base segment
i~ Rectangle £ Y Eonhe bage seqment
" |rverted Cone

" Y-Cone

-
|-|| Ipper internal Diarmeter: |1 n T
l Internal zegment Height: I?E‘ i

< Back I Finizh I Cancel Help

Select “cylinder” as a shape for the upper segment and fill in the values for the inner
diameter (10 mm) and the segment height (70 mm).
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Click on the “Segment 2" tab.

Segment Definition [from container rim to base]

Segment 1 Sedment 2

— Segment appraximation

= Cylinder " Rounded baze segment

" Rectangle ™ W-Cone base seqment
" Irverted Cone
" W-Cone

|lpper internal Diameter: |1E| YT
Internal zegment Height: IE i

e |
H
/>

¢ Back I Finizh I Cancel Help

Select “Round base segment” and fill in the value for the upper inner diameter (10mm) and
the segment height (5 mm). Click “Finish” to finish the container definition. You are prompted
for a name for the newly defined container, e.g. choose “MyContainer” (.ctr) and click save.
17.3.2 Defining a Rectangular Custom Rack

Now let’s define a rack for the containers.

Ensure all the racks and containers you define have distinct, obvious names for ease of use.
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Select “New” and “Rectangular Rack” from the File menu of the main window. A series of
guery dialog windows starts, giving the user the opportunity to design the rack.

Rectangular Rack Defimtion |

" Micratiter plate, Partrait [36 % 127 mm]

" Micratiter plate, Landscape [127 » 86 mm)

|zon / picture:; j Browsze. .. |

Optianal, if anican iz zelected it will be used for graphical dizplay

< Back I MHewt > I Cancel Help

Choose always “Rectangular Rack” to define or modify rectangular racks and microplates.
Choosing “microtiter plate” requests only a subset of the information relevant for the ML-
STAR. Click “Next”".

Rectangular Rack Definition | x| |

Mumber of rows: I—2 [ Use probe to measure rack

v Include the rack boundany

Holes per row: I @ ¥ Load rack with containers

Hale inner diameter: I 12 mm
Stack height: I 0 rmm

=

Clearance height; 100 mm
Stagger
i~ Ingide
* Mong - B I 0
= DOutside i
<zuiick [ weters | abbrechen | Hife |

Specify the number of rows (here 2), the number of holes per row (here 4), and the inner

diameter of the hole (here 12 mm) which will later receive the container. Check “Load Rack
with Containers” and give the overall clearance height of the assembly (here 100 mm). Also
check “Include Rack Boundary” to allow the boundaries to be set in the next steps. Accept
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the default for “Stagger” (an option allowing you to shift the rows with respect to each other)
and click “Next”.

The next dialog appears:

Rectangular Rack Measurements |

Digtances are measzured from hale center o hale center

Distance between holes [per row); |2|:| mm Fig.1l

Diztance between rows: |3E1 mm  Fig.2

OO O
COIIOLC

< Back I MHewt > I Cancel | Help |

Specify the distance between the holes in a row (here 20 mm) and the distance between the
rows (here 30 mm). Click “Next".
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Rectangular Rack Indexes

Accept the defaults for the indexing of the holes, for alpha-numeric indices ranging from Al
to H12, and click “Next”.

Type in the width and length of the rack (here, e.g. the outline of a microplate) and the rack
boundaries. Click “Next”.
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See section 17.5 for more information on these inputs.

Now the rack definition is finished. Since we checked “Load the Rack with Containers” in the
second screen, we now have to define the containers which will be placed in the holes of the

rack.

We have the choice either to browse the directories for defined containers (extension “.ctr”)

to fill our new rack with, or to define a new container.

Container type E |

Container type: |myCantainer. ctr | _ Browse.. |

MHew.
Distance from base of rack to |5| A
base of container:

Container Offzet. .. |

V¥ Use container type for all positions

Sdvanced.. |

< Back I Finizh I Cancel Help

We now come to the end of rack definition, with the new container pre-selected.

Accept the defaults and click “Finish” to finish the rack definition.
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You now see your newly defined rack in the Labware Editor:

g‘Unhenannt - Hamilton Labware Editor M=l E3
File Edit “iew Help

== 2|

ORORON®

ORORON®

For Help, prezs F1 L

Choose Save in the File menu to store the new rack under the name “MyRack” (.rck) in the
labware directory. Select Exit from the File menu.

Once you are back in the “Add Labware” or in the "Deck Layout editor" window, you can put
the newly-designed rack on the deck: under Type select “MyRack.rck”, and the new rack is
visible in the “add Labware” Window.

17.3.3 Defining a Carrier (Template)

Carriers are also pieces of labware. Carriers have sites to host racks such as microplates.
Let us now define a carrier, preloaded with flat 96 well nunc microplates.

NOTE

A “tube carrier” in the sense of labware is a rack and not a carrier (a template). It is a rack,
that directly fits the track geometry of the microlab STAR and therefore can be directly
loaded on to the instrument deck.
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To define a carrier, open the labware editor and select New->Template. A window pops up:

Template Deflimtion |

widthe [ 138
I:ength:l 497 o
Clearance height: I 130 mm

¥ Pre-load sites with labware

B ackground calar;

< ik I Weiter > I Abbrechen Hilfe

The width of the carrier is given by
width/mm=“number of tracks” x 22.5 mm/track

In the case of a plate carrier which is 6 tracks wide, the result is 136mm. The length of a
Microlab STAR track is 497 mm. The clearance height for all carriers on the instrument is
136 mm.

Select the “Preloaded” check box to let the carrier be preloaded with the microplates. Select
a colour of your choice. Click Continue.
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Within the next window, the sites hosting the plates have to be defined:

Template Sites x|

Posii. | Originy | Origin% | Base Offset|  width |  Length | Snapbas.. | “isible | Draw.

Click on the Add button and double-click the added line.

Sie Properies 1|

— Dimenzions
Crigir = I 4 SITE
Drigin " I 2365 mm T length
Origin = I 111.6| mm 1
Witk I 127 mm <> width
Length: I B mm origin X
— Drawing L
¥ Draw label originy
¥ Diraw site boundarny
— Shap to site
" Locate baze of rack on template site
% { ncate base of container on template site Template

] I Cancel

The drawing on the right illustrates the different coordinates. The values refer to a standard
microplate. Drawing is only of “optical” influence; accept the defaults. For “Snap to site”,
select the lower option for a microplate, because a microplate fits with its bottom on to the
plate carrier (to enable a good electrical coupling for capacitance-based LLD).

The decision whether a plate (or tip rack) fits on to a site of a carrier is made depending on
the width and legnth of the site: all plates that have the same boundary measures (width and
length) can be placed on the site.

Different plate types (96 flat and deep well, 1536 well, etc.) have the same boundary
measures.
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You may add additional sites to the same carrier. Click next. Now, the site can be preloaded:

Template Site Labware

Labware Files Sites and Labware
nunchaun 96 F Lok Poiti... | Rack Type |
1 runchhun_36_fL Lrck

Click on Browse, to browse for the corresponding labware and click Add, to add the selected
labware to the site. Click Finish. Save the new carrier within the labware editor.

Now open the deck editor and place the carrier onto the deck:

b 10 1h 20 2

The carrier is now preloaded with a plate on its site.
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Furthermore, a carrier has several properties, such as barcode positions, which may be
specified. To do so, open your newly defined carrier in the labware editor and select

Edit>Properties. A dialog opens up. Here, we open a standard plate carrier:

Labware 5pecific Properties |

IStarCarCountdfBCPos

k[StarCarFirstB CPoz
kdlStarCarl stutoload
kd|StarCarlsLoadable
bIStarCarl=A ecogrizable
MIStarCarFostreRecon...
kdlStarCarF azteraidth
bIStarCartafidthdsT

Property | Initial % alue |
kd|StarCarB COrientation 1
bIStarCarBCReadwidth - 300

Madify...

1 &dd

360 Delete

b

Cancel

o]

Properties of a PLT_CAR_L5MD.

Entries can be added by clicking on Add. The entry names are to be kept; they roughly
explain the property (see chapter 17.4).

Add the entries and click OK to store them along with the carrier.

NOTE

Always start with the given settings of a standard carrier and apply changes step by step. Do
not change the names or typing of the variable names. These variables are system variables.
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17.4 System Flags for Labware Properties

Within the labware, some flags and settings (labware properties) are defined to determine
handling of the labware elements. These properties should not be changed by the user. They
are accessible just so that you can have the maximum of decision-making power in particular
situations that call for it.

These properties can be divided up into the following groups:
e Information for the handling of the auto load unit

¢ Information for the special units like wash carrier, TTC, tips and needle handling, waste,
etc.

e Information to support the reduction of selection during edit time
17.4.1 Structure

The properties are always combine a key name and a value. The key names are case
sensitive (the distinction between capital and lower case is important).

All values are in integers (no decimal points).

17.4.2 Information for Handling the Autoload Unit

Key Default | Range Description
MIStarCarWidthAsT - 1..(n) Width of carrierin T
MIStarCarCountOfBCPos - 0..(n Count of carrier barcode position
How many barcodes positions are
expected.
MIStarCarRasterWidth - 0.1 mm Distance middle of barcode position
to middle of next barcode position.
MIStarCarBCOrientation 0 Oor1l 0 = Vertical,
1 = Horizontal barcode read direction.
MiStarCarFirstBCPos - 0.1 mm Distance between rear of carrier to
middle of first barcode position.
MIStarCarBCReadWidth - 0.1 mm | Width of barcode read window
MIStarCarlsRecognizable 0 Oor1l The carrier has a magnetic bar so its
presence can be detected.
1 = TRUE,
0 = FALSE
MiStarCarlsLoadable 0 Oor1l The carrier can be loaded and

unloaded. (A wash station, for
example, is not loadable)

1 =TRUE,
0 = FALSE
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Key Default | Range Description
MiStarCarlsAutoLoad 0 Oor1l The carrier can be loaded and
unloaded by the autoload.
1 = TRUE,
0= FALSE
MIStarCarPosAreRecognizable | 0 Oor1l The presence of the elements loaded

on the carrier is detected. (e.g. the
containers on a sample carrier are

detectable)

1 = TRUE,

0 = FALSE
MIStarCarNoReadBarcode 0 Oor1l 1 = Don'’t read barcode,

0 =read barcode

Notes:

e The position of the carrier barcode is not defined in the properties because this position is
fixed.

e The barcode positions are ordered at regular intervals (one measurement for one carrier).

e On a carrier, all barcodes must have the same orientation, except the carrier barcode
(one value for one carrier)

e The barcode read window is the same for all positions on a carrier. One window should
not overlap the next window, otherwise in some cases the barcode cannot be assigned to
the correct position.

e If a carrier is loadable with auto load (MIStarCarlsAutoLoad), the loadable property
(MIStarCarlsLoadable) value must be set too.

o At edit time in the load step, the user can only select carriers (templates) with underlying
carriers having the property “MIStarCarlsAutoLoad”.

e At runtime, if “MIStarCarlsLoadable” and “MIStarCarlsAutoLoad” are not set, no load is
required; the carriers are fixed on deck or already loaded. If “MIStarCarlsLoadable” is set,
a load dialog is shown, and if “MIStarCarlsAutoLoad” is set, loading is executed by the
instrument.

17.4.3 Information for Special Units

Properties for “calibrate carrier” single command (Carrier 1536):

Key Default | Range Description

MIStarCarCalibrateX - 0.1 mm Distance between left margin of
carrier to middle of measuring hole.

MIStarCarCalibrateY - 0.1 mm Distance between carrier front to
middle of measuring hole.

MIStarCarCalibrateZ - 0.1 mm Distance from deck to carrier top
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NOTE

If a carrier can be calibrated, all values should be set.

The origin is the zero point of the carrier (front, left, down)

If the carrier cannot be calibrated, these keys and values should not be exist - remove key.

At edit time in the calibrate step, the user can only select carriers (templates) with underlying
carriers having these properties.

Properties for Temperature-Controlled Carrier (TCC):

Key

Default

Range

Description

MIStarCarlsTemperated 0

Oorl

The carrier can be temperature-
controlled

1 =TRUE,
0 = FALSE

MIStarCarlncubatorNumber

lor2

Number of temperature incubation
stations 1 or 2

NOTE

There are only two TCCs allowed on a deck.

Each TCC must have its unique identifying number

At edit time in the incubator step, the user can only select sequences out of the list of
sequences with underlying racks having these propetrties.

Properties for tip and needle handling:

Key Default |Range Description
MIStarlsWasteRack 0 Oorl Into this rack tips or needles can be
ejected
1=TRUE, 0=FALSE
MIStarTipRack 0 0.8 0 = Standard Vol Tip disposable

1 = Standard Vol Tip disposable with
filter

2 = Low Vol Tip disposable

3 = Low Vol Tip disposable with filter
4 = High Vol Tip disposable

5 = High Vol Tip disposable with filter
6 = Low Vol Steel Needle

7 = Standard Vol Steel Needle

8 = High Vol Steel Needle
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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. 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.

At edit time the user can only select sequences out of the list of sequences with underlying
racks having these propetrties.

At edit time in the aspiration or dispense step the user can only select sequences out of the
list of sequences having underlying racks without these properties.

Needles can only be ejected into a rack with the property MiIStarlsWasteRack and the
corresponding MLStarTipRack setting.

Tips can only be ejected into racks with the setting MIStarlsWasteRack (e.g. standard waste)

Properties for wash station:

Key Default | Range Description

MIStarNeedleWashRack - 6..8 6 = Low Vol Steel Needle,
7 = Standard Vol Steel Needle,
8 = High Vol Steel Needle

Number of the wash rack
Wash Station 1 Rack 1 .. 3
Wash Station 2 Rack 4 .. 6

MIStarWashStationNumber

A

NOTE

There are only two wash stations allowed on a deck.

Each wash station must have its unique identifying number

Each washer over both carriers should have a unique identifying number

At edit time in the wash step, the user can only select sequences out of the list of sequences
with underlying racks having these properties.
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17.5 Z Positions of Carriers, Racks and Containers

The aspiration and dispense dialogs always use the inner container bottom as a reference
position (fixed height, liquid level = 0). The x,y,z values of the reference well (usually Al or 1,
labelled red in the move labware dialog) stored in the instrument’s system of coordinates are
shown in the “Move Labware” dialog. To access this dialog, right-click the labware item of
interest in the Deck Layout Editor, and select “Move Labware”.

The rack and the container both have a clearance height — which means that the movement
of the channels is not impeded if they pass above this height. The software automatically
takes the highest clearance height. The maximum pipetting height 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 channel is reduced to look for the liquid
surface.

Clearance heights of

rack and container

A AA LLD search height

* Maximum pipetting height (the channel cannot go any further down)

Clearance heights of rack and container
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Regarding the z position, two different cases of rack placement on the deck can be
distinguished in the Microlab Star:

1. A “container-based” rack is placed with the container bottom directly on the carrier
(e.g. the microplates on a plate carrier):

Znick = thickness of container bottom

anrrier

Zgeck = 100mm

The reference position Z, is marked with the *. Here, the reference height is calculated from
Zo= ZgecktZcarriert Zinick »

ignoring all other terms. Zge is a fixed quantity, Zy is defined in the labware, and Z rier

is defined in the carrier template definition.

2. A “rack-based” rack is placed with the frame on the instrument deck (e.g., a tube
rack, where Z.ier = 0, because the tube rack is used directly as a carrier)

‘ Zick = thickness of container bottom

1 Zpasedi = distance from base of rack to base of container

anrrier

Zdeck = 100mm

The reference position Z, is marked with the *. Here, the reference height is calculated from
ZO = Zdeck+anrrier+Zbasediff+zthick .

Again, Zgeck is a fixed quantity, Zyick and Zpaseqir are defined in the labware, and Z ier iS
defined in the carrier definition. Note that here we have one more term in the equation,
compared to the previous case.

Selection between the two types of racks (container-based rack or rack-based rack), and
thus the decision which formula is used to calculate the reference z-height from the labware
data, is done automatically by selecting the hidden grid for the rack. Thus the question arises
how to define the hidden grid for a rack, i.e., how to define which hidden grid or carrier the
rack should snap onto. For a rack on top of a carrier, this is done by selecting the
appropriate switch “snap to base” in the carrier definition.

For a tube rack, which is placed directly on the deck (it snaps directly into the 1 track grid),
the grid of the tracks automatically assumes a rack-based snap-on. When placing a plate
directly on to the deck the user has to input the x,y,z coordinates of the reference well
directly.
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18 Reference Guide: Examples Using the HSL Method
Editor

All examples shown in the following sections are identical to those in the previous sections,
except that they are written using the HSL Method Editor. Therefore, the previously created
deck layouts can be used here as well. Open a deck layout from the graphical method editor
examples section and save it under a different name. We have chosen the same file names
as those for the other sample methods, but with the notation “HSL_“ prefixed to the name.
All these methods are also available from the “\DemoMethods_MLSTAR" directory.

To link the Deck Layout Editor permanently to the HSL Method Editor, the value of the
registry key

HKEY _LOCAL_MACHINE\SOFTWARE\Phoenix\Instruments\MicrolabSTAR\Method Editor
has to be changed from HxMetEd to HxHSLMetEd.

We recommend that you create a shortcut on the desktop to the HSL Method Editor. The
editor is stored under ...\hamilton\bin\HXHSLMetEd.exe.
18.1 Create a Method to Copy from Plate to Plate

The method we are going to describe copies wells, i.e. aspirates liquids from wells on a plate
and dispenses them to the corresponding wells on another plate (A1—AL1’,...,H12—H12").
The transferred volume will be 50 pl. The method name is “HSL_OnePlateToPlate".

First, an appropriate deck layout has to be created and saved as “HSL_OnePlateToPlate”
(.lay). The deck layout for this method is shown in the screenshot.

i aste

b 10 15 20 2h 30 3b 40 45 Lo

Decklayout HSL_OnePlateToPlate

To create this deck layout start the Deck Layout Editor by double-clicking on the appropriate
icon. Select “Open” from the “File” menu, then select the deck layout from the example in
chapter 13.3: OnePlateToPlate.lay. Save this layout under the name
HSL_OnePlateToPlate.lay. Alternatively, create the new deck layout again by adding
labware.
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Open up the HSL Method Editor and load the “HSL_OnePlateToPlate” HSL file. Under the
View menu on the menu bar, check “View All Stepdata” so that all the parameters we enter
will be displayed on the screen.

F3 Hamilton HSL Method Editor - [HSL_DnePlateT oPlate] Hi=] E3
File Edit %iew Ingett Toolz Window Help _|5!|5|
=== =R R Y A A A AL

— =l [-

device ml_star("HSL OnePlateToPlate. lavy"):

ml=star <% Do not in=zert text before this line #7

Aspirate
Calibrate1536Plate nethod TransferPlate ()
Dispense {
FirmwareCommand
Initialize |
LoadCarrier

MoveToPosition
TipEject 1
TipPickUp

UnloadCarrier

language

libram=-functions =
variables 4| | .|

x =
| 3|

JJ Syntax Chech

For Help, press F1 Ln g, Col1 4

HSL Method Editor

Save the method to be created under the name HSL_OnePlateToPlate.hsl. Type in the first
line of our method

device ml_star("HSL_OnePlateToPlate.lay");

This command loads the Microlab STAR device driver and links the device to a concrete
Microlab STAR deck layout context and the associated instrument.

The steps in the method we are going to write will appear between the curly brackets of the
method skeleton. One HSL program must contain exactly one such method.

We enter a method name by replacing “oneplatetoplateMethod”:
method TransferPlate ()

As a first step in the method we initialize the Microlab STAR. Under the sub-menu “ml_star”,
drag Initialize to a line between the brackets {}. A dialog window appears. Click “OK” to
accept the default values. The line in the programming window should now read

ml_star.Initialize (Channel (1..8): 00000000 );

If it reads only “ ml_star.Initialize();” select “View all step data” in the “View” menu. The
parameters of the command are given between the parentheses. Here, all channels are
initialized, the circles giving a graphic representation of the situation.

Now we enter the commands to load carriers onto the deck. If your instrument is equipped
with the Autoload option, the carriers are automatically moved from the autoload tray into
particular positions on the deck. If not, you will be requested to load the instrument manually.

In keeping with the deck layout, we will load three carriers, the first holding the source plate,
the second holding the target plate, and the third holding the tip rack.

610766/02 Page 205 of 225



Microlab® STAR User Manual

Under “ml_star”, drag “LoadCarrier” to a line below “ml_star.Initialize();”. A dialog window
appears. For the first carrier, enter carrier position “6” and select rack type
“PLT_CAR_L5AC". Click OK. This selects a carrier (CAR) for 5 deep-well or archive (AC)
plates (PLT) in landscape (L) orientation.

Again double-click or drag “LoadCarrier” to a line below the last “Load Carrier” command. A
dialog window appears. For the second carrier, enter rack position “12” (these carriers are
6T wide) and select rack type “PLT_CAR_L5MD". Click OK. This selects a carrier for 96-well
or 384-well microtiter plates.

Again double-click or drag “LoadCarrier” to a line below the last “Load Carrier” command. A
dialog window appears. For the third carrier, enter rack position “18” and select rack type
“TIP_CAR_480" which is a tip carrier. Click OK. In the method frame we see:

ml_star.LoadCarrier ( Position: 6, rack type: PLT_CAR_L5AC);
ml_star.LoadCarrier ( Position: 12, rack type: PLT_CAR_L5MD);
ml_star.LoadCarrier ( Position: 18, rack type: TIP_CAR_480);

Now we aspirate from one plate and dispense into another, using new tips. Under
"language", double-click or drag “while” to a line below the last “load carrier” command.
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In the method frame appears
while()

{
}

Position the cursor between the parentheses () and double-click “sequence” under “variable”
in the command frame. In the dialog box select “ ml_star.Source” on the left and
“GetCurrentPosition()” on the right and click OK. This results in:

while (ml_star.Source.GetCurrentPosition () )
Now add by hand the condition “> 0"
while (ml_star.Source.GetCurrentPosition () > 0)

This means “as long as the position of the source well is greater than zero (or the operation
is not finished), do the following”. When the position reads zero, the sequence has been
worked through completely.

Now we enter the pipetting commands between the curly brackets.

Under the submenu “ml_star”, double-click or drag the single steps. Now double-click or drag
tip pick up. The same dialog box as in the graphical method editor appears.

NOTE

Single steps are the same in the HSL and the graphical level of programming.

Choose the same settings as in the example with the graphical method editor. The same is
true for the following aspiration, dispense, and tip eject steps.

We should now see the following lines in the programming window:

ml_star.TipPickUp (Channel (1..8): oooooooo , Sequence: ml_star.Tip ,
Tip type: StandardVolumeTip);

This command picks up standard tips without filter on all used channels from the sequence of
the tip rack, i.e. from the tip rack.

ml_star.Aspirate (Channel (1..8): 00000000 , Sequence: ml_star.Source,
Liquid name: StandardVolume_Water_DispenseJet, Volume: 50 pl,
LLD settings: Capacitive: on - Pressure: off, Liquid following: on );

This command aspirates liquid on all used channels from the sequence of the source plate,
i.e. from the source plate. The liquid name specified enables the software to use the
appropriate parameters. Volume and the settings for liquid level detection are further
parameters. Here we aspirate following at liquid level.

ml_star.Dispense (Channel (1..8): o0000000 , Sequence: ml_star.Target,
Liguid name: StandardVolume_Water_DispenseJet, Volume: 50 ul,
LLD settings: off, Liquid following: on);

This command dispenses the given volume into the sequence “ml_star.Target”, i.e. into the
target plate. The liquid name has to be the same as for the aspiration. Here, we dispense
into an empty plate, therefore LLD is switched off and we dispense in a jet, following from 2
mm above the plate bottom.

610766/02 Page 207 of 225



Microlab® STAR User Manual

ml_star.TipEject (Channel (1..8): coo00000 , Waste destination:
ml_star.Waste);

This command ejects the tips to the sequence of the waste container “ml_star.Waste”, i.e.
into the waste container.

We now need to get the program to keep count of the wells in the sequences, adding one to
the total so far each time a well is copied. Create the following lines below the
“ml_star.TipEject” command but above the closing bracket “}". Under "variables" double-click
"sequence" and select “ml_star.Source” and "Operator++" in the right frame. Click OK.
Repeat this for the other sequences until you have written

ml_star.Source++;
ml_star.Target++;
ml_star.Tip++;

This tells the system to keep adding to the count of source plate wells, to the count of target
plate wells, and to the count of tips. When 96 wells and tips have been counted, the counter
will go back to zero, thus ending the program in accordance with the “while” statement we
invoked at the beginning. The “++” command automatically adds to the sequence counters
the number of pipettings done so far.

The last lines in the method frame you should see are

}

return;

}

The first bracket “}” finishes the loop of the “while” statement, “return;”, and the last bracket
“}" ends the method “TransferPlate”.
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Finally, your method should look like this:

B3 Hamilton HSL Method Editor - [H5L_OnePlateT oPlate] Hi=] E3
File  Edit Wiew Inzett Took: Window Help ===
[osEa |y E=rlsalng [« n 550w
— ix _ =
il s device ml_star{"HSL_OneFlateToFlate. lay"):
= <% Do not insert text before this line =~
Aspirate
Calibrate1536Plate mnethod TransferPlate ()
Dispense i

ml_=tar. Initialize{ }:

FirmwareCommand ml_=tar. LoadCarrier( I:

Initialize nl_star.LoadCarrier( I:

LoadCarrier ml_=tar. LoadCarrier{ J:

N!DV?TDPDSI“D“ while { ml_star. Source. GetCurrentPosition() > 0 )
TipEject I

TipPickUp ml_star TipPickUp( :

UnloadCarrier ml_star Aspirate( ):
ml_star Dispen=e( ):
ml_star TipEject{ ):
ml_star. Source++:
mnl_star. Target++:
ml_=star Tip++:

}

return;
language 3

librar-functions

¥
variahles ql | »

5 ==
T o
JJ Symitax Ghech

For Help, press F1 WI—,_,_ ~

Now save your work by selecting Save from the File menu. The Software prompts you to
perform a syntax check. Click YES. The result of the syntax check is displayed in the bottom

frame of the method editor. If you have typed in the commands correctly, the result should be
“0 error(s)”.

Another example is available within your demo methods directory: “copy from tubes to
plates”.
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Appendices

A. Glossary

Adjustment
Detailed positional setting for the hardware

Air displacement tip

Commercial pipetting tip

Aliquot

Aliquots are identical small volumes of liquid.

Aspirate

To draw up liquid into a pipetting device.

Autoload

Option and hardware assembly that enables automatic loading of the Microlab STAR. It
consists of a loading head movable in Y direction, which draws the carriers into the Microlab
STAR and can read the barcodes on them.

AutolLoad tray

Hardware unit. On it the carriers can be placed and held outside the Microlab STAR. The
loading tray is attached to the Microlab STAR, to support the automatic loading and
unloading process.

Barcode Mask

The barcode mask defines the basic structure of a barcode. It is a pattern to which a barcode
must conform. The assignment of a specific labware item can be done this way. The
barcode mask can require a barcode to contain specific strings at fixed positions. It can
contain wildcards, too.

Barcode Reader
Part of the Autoload Option.

Basic Microlab STAR

Basic parts of the Microlab STAR with pipetting arm and deck, to which the loading unit and
the options can be added on.
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Carrier

Manipulable unit for loading on the Microlab STAR. Hardware unit, in or on which elements
stand, and which is transported when the Microlab STAR is loaded (cf. Autoload).

Container

Includes test tubes, reagent containers, and wells.

Container identification

Barcode for identification of containers. Serves for unambiguous identification of the vessel,
e.g. a sample test tube.

Continuous loading

Refers to the loading of manipulable elements onto the Microlab STAR after processing has
been started.

Front Window and Side Cover

Covering for the Microlab STAR. Option and assembly with which the work surface of the
Microlab 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 Microlab STAR. It is transparent.

Deck

The work surface of the Microlab STAR. It presents at the same time the greatest possible
area, cf. Work Area. The placing of the carriers on it is defined by the 55 tracks, as long as
they are in the operating range of the pipetting area.

Dispense
To distribute quantities of liquid from a pipetting device.

Firmware

Programs (sequences of commands) which are carried out on the processors of the Microlab
STAR.

Hardware error

Type of error which depends exclusively on faulty functioning of the hardware.

Instrument
Hardware of the Microlab STAR (mechanics, electronics, and firmware)
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Instrument commands
The commands made available by the firmware for controlling the Microlab STAR.

Labware

Refers to movable items to be placed on the Microlab 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)

Positive pipetting of liquid which may be achieved either by pressure, or capacitive signal
detection and transfer.

Loading, unloading

The process by which carriers are brought on to the work surface of the Microlab STAR and
taken off again. This can happen automatically by means of the Autoload Option, or
manually.

Method

The method contains all instructions as to how the content of the source vessels is to be
processed. The assignment of the vessels happens "virtually", however; they are positioned
in the deck layout definition.

ML STAR User Software
Software running Microlab STAR.

MTP (Microtiter plate)
In general we assume a plate with 96 Wells (8 x 12) 9 mm wide.

There are also plates with 384 Wells (16 x 24 / 4.5 mm), or others with a different size.

Pause

Interruption of processing. The current processing steps are ended.
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Pipetting

Transfer of liquids, usually a defined number of aliquots, from one container to another.

Pipetting arm

Assembly consisting of at least 8 Pipetting channels, as well as the common X-driving and
arm casing.

Pipetting channel
Hardware part of the Pipetting arm, which can be moved horizontally in the Y direction.

Pipetting module

Firmware (-processor-program) which controls a pipetting channel, in which category are
included the Y and Z pipetting movement, and the LLD.

Pooling
Pipetting of different liquids in one well:
1,23...ton,and nto 1,2,3,....

Processing step

Defines what, where, and with what has to happen on the Microlab STAR. It is defined in
accordance with the methods, the loading, and the tasks. These are the foundation stones
of Microlab STAR methods.

Rack

Grouping of containers in a mechanical, manipulable unit.

Rack identification

Barcode for Rack identification.

Random access

Means that every channel can access everywhere on the work area.

Run

Execution of the processing steps defined in the relevant 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 Microlab STAR according to the processing plan. The
run can be interrupted to load more elements. Then processing goes on according to a
newly calculated processing plan, with the run being started again. Loading is not a part of
the run.
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Run abort
Cancellation of a run by the user or by the Microlab STAR.

Run Visualisation
Visualization of the present work status of the Microlab STAR.

Sample
Refers to a liquid in an unambiguously identified container which is to be processed.

Stacker

Storage unit for racks

Tip

Disposable tip for dispensing

Tip rack
Frame that holds the tips together.

Tip waste

Container into which the tips are dropped.

Touch-off

Type of dispensing whereby the tip or needle approaches the bottom of the empty container
so close as to allow the dispensed droplet to have simultaneous contact with the tip or
needle and the container bottom.

Trace

Note of a status during a processing

Tube

A narrow container for liquid, usually having a circular cross-section, and a cylindrical length-
section.

User
User of the product. Levels of user proficiency are not distinguished by the system.

Verification Kit
Option. Aid to check the functions of the Microlab STAR, including adjustment.
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Waste Container
A device on the Microlab STAR deck to collect used disposable tips.

Well
The individual hollow in the MTP.

Well type
Geometrical shape of the well, such as U, V, or flat.

Wick side of container

Type of dispensing whereby tip or needle touches side of container and thus releases the
droplet. Not possible with Microlab STAR.

Work area

The area on the Microlab STAR, to which access is provided during processing. Elements to
be pipetted can be placed in this area.

Worklist

Information sent from outside the system, as to what method(s) is (are) to be executed on
the Microlab STAR, and with what liquid.
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B. Index

Access rights 4, 52
Accessories 1, 3, 29, 32

Adding labware 4, 59, 60, 61, 62, 120,
184, 206, 216

Air displacement 3, 14, 25

Aliquot 6, 23, 25, 28, 80, 82, 83, 84, 87,
155, 157, 158, 185, 233

Aspiration 3, 8, 14, 15, 16, 17, 18, 19, 20,
21, 22, 23, 25, 26, 27, 42, 49, 52, 59,
76,77, 79, 80, 82, 83, 84, 85, 87, 88,
89, 90, 97, 98, 106, 112, 114, 115, 116,
135, 136, 141, 144, 145, 146, 153, 154,
157, 158, 168, 172, 173, 181, 194, 199,
200

Autoload 3, 6, 31, 36, 37, 46, 91, 110,
133, 134, 141, 158, 190, 192, 193, 196,
228, 233, 235

Automated Vacuum System (AVS) 4, 5,
32, 38, 39, 40, 41, 119, 120, 121, 122,
124, 125, 126, 127, 128, 129, 130

Barcodes 6, 9, 31, 32, 36, 53, 55, 103,
141, 184, 187, 190, 197, 198, 203, 204

Batch methods 5, 106
Binding step return values 5, 104
Biohazardous material 11

Carriers 6, 15, 16, 18, 29, 31, 32, 33, 34,
36, 59, 60, 61, 62, 81, 85, 92, 97, 98,
99, 132, 133, 141, 147, 148, 149, 154,
155, 158, 169, 174, 183, 184, 185, 186,
187, 189, 190, 192, 196, 198, 216, 217,
218

Carriers, temperature-controlled 4, 6, 32,
36, 37, 38, 60, 99, 104, 174, 178, 179

Channels (pipetting) 10, 15, 16, 19, 20,
25, 29, 33, 47, 48, 55, 59, 64, 67, 89,
92, 93, 94, 95, 97, 98, 106, 140, 144,
197, 198, 199, 200

Cherry picking 6, 158
Clot detection 3, 27
Collision 59
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Configuration (instrument) 4, 29, 31, 52,
53, 54, 55, 56, 71, 110, 117, 118, 121,
141, 175, 195, 196, 200, 203

Configuration Editor 29, 52, 54, 56, 110,
141, 175, 195, 203

Container 6, 10, 11, 14, 15, 16, 19, 20,
21, 23, 29, 34, 36, 40, 55, 59, 64, 67,
83, 84, 88, 97, 98, 145, 147, 199, 207,
209, 211, 212, 215, 234, 237, 238

Contamination and decontamination 3,
11, 15, 20

Control PC 42

Deck 4,9, 15, 28, 29, 30, 33, 34, 36, 37,
38, 41, 42, 46, 49, 50, 51, 53, 54, 55,
57, 58, 59, 60, 62, 63, 64, 65, 66, 67,
68, 76, 79, 80, 81, 91, 92, 95, 97, 107,
109, 110, 111, 112, 119, 120, 121, 122,
131, 132, 133, 134, 138, 141, 148, 149,
151, 152, 154, 155, 158, 159, 160, 167,
169, 174, 184, 189, 190, 191, 192, 193,
195, 197, 206, 216, 227, 234

Deck layout 30, 33, 42, 49, 50, 51, 54, 57,
58, 59, 60, 64, 67, 68, 76, 79, 80, 91,
95, 107, 109, 110, 111, 119, 120, 121,
122, 131, 132, 133, 138, 141, 148, 149,
151, 152, 155, 159, 160, 169, 174, 184,
189, 190, 191, 195

Dispensing 3, 8, 14, 15, 18, 19, 20, 21,
22,23, 25, 42, 48, 49, 52, 76, 79, 80,
82, 83, 84, 85, 87, 88, 89, 90, 98, 106,
112, 114, 115, 116, 135, 136, 141, 144,
145, 146, 153, 154, 157, 158, 173, 181,
194, 197, 199, 209

Disposables 3, 33
Disposal (of instrument) 4, 46

Errors 6, 22, 27, 55, 79, 80, 85, 89, 90,
92, 94, 95, 103, 106, 108, 115, 124,
126, 136, 147, 197, 198, 199, 200, 201,
202

File structure 4, 53
Firmware 4, 11, 42, 98
Fuses 43, 45
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Graphical Method Editor 5, 52, 76, 101,
107, 108, 131, 133

Gripper (robotic hand) 99

HSL Method Editor 5, 7, 51, 52, 53, 76,
96, 102, 107, 108, 111, 131, 197

Initialization 82, 97, 99, 125, 127, 140,
158, 175, 177

Installation 4, 42

iISWAP (internal Swivel-Arm Platehandler)
4,6, 38, 41, 99, 184, 187

Labware 4, 6, 16, 18, 28, 33, 50, 51, 53,
57, 59, 60, 61, 62, 63, 64, 65, 66, 67,
68, 69, 70, 71, 91, 120, 121, 149, 155,
184, 189, 190, 192, 204, 206, 207, 208,
216, 217, 235

Labware Editor 6, 206, 216

Libraries 5, 53, 62, 101, 102, 103, 108,
161, 164, 166, 167, 174, 179, 184, 206

Life cycle (of instrument) 46

Liquid Classes 3,5, 9, 20, 21, 22, 23, 25,
27,52, 81, 112, 114, 116, 117, 118,
135, 144, 146

Liquid Editor 5, 21, 52, 112, 113, 116, 117

Liquid level detection (LLD) 9, 10, 15, 16,
17, 18, 22, 23, 27, 88, 97, 98, 136, 144,
145, 154, 158, 199, 209, 218

Liquids 3,5, 8, 9, 10, 11, 12, 14, 15, 16,
17, 18, 19, 20, 21, 22, 23, 25, 27, 35,
36, 37, 40, 47, 48, 52, 55, 67, 81, 83,
88, 89, 97, 98, 110, 112, 113, 114, 115,
116, 117, 118, 135, 144, 145, 146, 148,
153, 158, 169, 197, 199, 201, 203, 209

Loading and unloading 6, 28, 31, 37, 38,
59, 80, 91, 92, 110, 133, 135, 147, 154,
157, 158, 167, 168, 183, 189, 190, 192,
193, 196, 197

Maintenance 4, 10, 11, 46
Method linking 5, 111

Methods 5, 6, 7, 9, 26, 38, 41, 42, 48, 49
50, 51, 52, 53, 54, 56, 57, 59, 66, 67,
76, 77,78, 79, 80, 81, 82, 89, 91, 93,
96, 99, 100, 101, 102, 103, 104, 106,
107, 108, 109, 110, 111, 112, 119, 121,
122, 123, 126, 128, 130, 131, 132, 133,
134, 137, 138, 139, 140, 141, 147, 148,
152, 154, 155, 157, 158, 159, 160, 161,
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162, 163, 165, 169, 170, 174, 175, 177,
178, 180, 183, 185, 186, 189, 190, 191,
192, 193, 194, 195, 197, 200, 201, 203,
205

Microtiter plates (MTP) 10, 12, 18, 28, 29,
31, 33, 34, 59, 67, 80, 98, 148, 155,
158, 160, 168, 197, 206, 207, 212, 214,
218

Options 1, 3, 29
Pause 29, 110, 194, 195

Pipetting 3, 6, 14, 20, 21, 29, 30, 47, 67,
81, 82, 84, 85, 87, 92, 94, 106, 112,
116, 135, 137, 141, 142, 144, 152, 153,
155, 157, 158, 168, 185, 236

Plate handling 6, 184

Position 19, 36, 37, 41, 51, 55, 60, 61, 63,
64, 65, 67, 68, 69, 70, 71, 78, 83, 84,
90, 91, 97, 98, 99, 120, 125, 142, 143,
144, 145, 147, 154, 158, 166, 167, 169,
172, 179, 180, 181, 184, 186, 187, 192,
198, 209

Power (electrical) 4, 42, 43, 45
Probe 5, 51, 64, 65, 67, 71

Rack 6, 15, 55, 63, 65, 67, 72, 93, 94, 97,
143, 149, 155, 206, 207, 208, 209, 211,
212, 214, 215, 216, 236, 237

Run 5, 6, 10, 15, 29, 42, 49, 50, 51, 52,
54, 57, 67, 76, 84, 85, 91, 109, 110,
111, 126, 137, 140, 148, 154, 158, 189,
190, 191, 192, 194, 195, 196, 203, 204

Run abort 10, 56, 79, 89, 90, 110, 126,
195, 201

Safety 3,9, 11
Sequence Editor 4, 67, 149, 150, 160

Sequences 4, 6, 50, 51, 55, 57, 67, 68,
69, 70, 71, 72, 73, 74, 78, 81, 82, 83,
84, 85, 86, 87, 89, 90, 91, 93, 95, 97,
98, 99, 106, 131, 134, 135, 140, 141,
142, 143, 144, 145, 147, 149, 150, 151,
153, 154, 155, 157, 158, 160, 164, 166,
167, 168, 169, 170, 171, 172, 173, 174,
179, 180, 181, 184, 185, 186, 187, 192

Single steps 5, 6, 80, 81, 82, 84, 90, 95,
106, 110, 138, 139, 140, 155, 169, 172,
177, 194, 200
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SMART steps 5, 6, 37, 79, 80, 81, 82, 93,
94, 95, 106, 123, 131, 133, 148, 155,
158, 169, 173, 200

Software 1, 4, 8, 11, 13, 21, 29, 30, 36,
38, 41, 42, 46, 49, 50, 51, 52, 54, 59,
64, 77, 82,107, 111, 112, 119, 127,
131, 155, 174, 184, 203

Sorting 5, 68, 69, 70, 71, 72, 74
Specifications (technical) 4, 47

Teaching box 55

Teaching mode 4, 55, 64, 65

Tip counter 6, 53, 174

Tip eject 3, 20, 95, 106, 141, 197

Tip pick-up 81, 84, 94, 106, 141, 143, 144

Tip rack 15, 29, 59, 60, 61, 81, 93, 132,
143, 149, 151, 155, 159, 160, 174, 207,
218

Tips, disposable 3, 6, 9, 10, 11, 14, 15,
16, 17, 18, 19, 20, 21, 22, 23, 25, 26,
27, 29, 30, 33, 35, 47, 48, 53, 55, 59,
60, 61, 62, 65, 80, 81, 82, 83, 84, 88,
91, 93, 94, 95, 97, 106, 114, 115, 116,
131, 132, 135, 140, 141, 143, 144, 145,
147, 149, 151, 153, 155, 157, 159, 160,
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172, 174, 178, 179, 180, 181, 183, 192,
197, 206, 207, 209, 218

Tolerance 187

Track 4, 55, 59, 60, 62, 64, 120, 149, 216,
217
Training 4, 46

Tubes 6, 9, 10, 12, 15, 16, 18, 28, 29, 30,
31, 32, 33, 55, 59, 60, 62, 80, 82, 83,
85, 86, 87, 91, 148, 149, 151, 154, 155,
169, 174, 197, 198, 207, 209, 216

Variables 5, 15, 18, 76, 78, 82, 100, 101,
103, 104, 107, 108, 124, 126, 140, 163,
165, 166, 167, 178, 179, 180, 183

Verification 4, 46, 47
Walk-away 90, 200, 202

Wash station 15, 20, 32, 34, 35, 36, 42,
45, 81, 93, 94, 97, 98, 169

Waste station 10, 11, 20, 29, 34, 36, 38,
40, 55, 59, 64, 81, 84, 94, 97, 124, 130,
140, 147

Well 8, 18, 47, 55, 59, 61, 65, 67, 89, 90,
109, 131, 142, 155, 157, 159, 169, 178,
187, 192, 197, 216, 218

Worklist 5, 103, 104
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C. Regulatory Affairs

CE, CSA and UL conformity are maintained for Microlab STAR. See the Declaration of
Conformity for the instrument reproduced on the next page.

Radio Interference (USA and Canada)

This equipment has been tested and found to comply with the limits for a Class A digital
device, pursuant to both Part 15 of the FCC Rules and the radio interference regulations of
the Canadian Department of Communications. These limits are designed to provide
reasonable protection against harmful interference when the equipment is operated in a
commercial environment. This equipment generates, uses and can radiate radio frequency
energy and, if not installed and used in accordance with the present user manual, may cause
harmful interference to radio communications. Operation of this equipment in a residential
area is likely to cause harmful interference, in which case the user will be required to correct
the interference at his own expense.

Pursuant to the Canadian Radio Interference Regulations, ICES-001 Notice for Industrial,
Scientific and Medical Radio Frequency Generators, this ISM apparatus meets all
requirements of the Canadian Interference-Causing Equipment Regulations. Please note
that this requirement is only for generators which operate at over 10,000 Hz.

In Vitro Diagnostics

The Microlab STAR is not intended specifically to be used as an “In Vitro Diagnostic Device”.
The following text defines an “In Vitro Diagnostic Device” [from: Directive 98/79/EC of the
European Parliament and of the Council of 1998-10-27 on in vitro diagnostic medical
devices]:

'[...] in vitro diagnostic medical device' means any medical device which is a reagent,
product, calibrator, control material, kit, instrument, apparatus, equipment, or system,
whether used alone or in combination, intended by the manufacturer to be used in vitro for
the examination of specimens, including blood and tissue donations, derived from the human
body, solely or principally for the purpose of providing information:

- concerning a physiological or pathological state, or

- concerning a congenital abnormality, or

- to determine the safety and compatibility with potential recipients, or
- to monitor therapeutic measures.

Specimen receptacles are considered to be in vitro diagnostic medical devices. 'Specimen
receptacles' are those devices, whether vacuum-type or not, specifically intended by their
manufacturers for the primary containment and preservation of specimens derived from the
human body for the purpose of in vitro diagnostic examination.

Products for general laboratory use are not in vitro diagnostic medical devices unless such
products, in view of their characteristics, are specifically intended by their manufacturer to be
used for in vitro diagnostic examinations; [...]'
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Declaration of Conformity

We Hamilton Bonaduz AG,
CH-7402
Bonaduz/Switzerland confirm
that the following product

Wir, Hamilton Bonaduz AG, La société Hamilton Bonaduz
CH-7402 Bonaduz/Schweiz  AG, CH-7402

bestatigen, dass das Bonaduz/Suisse confirme
folgende Produkt gue l'instrument ci-dessous

Product name

SIN

meets the following EC
directives (including all
applicable amendments):

Microlab STAR

mit den folgenden EG- est en conformité avec les
Richtlinien (einschliesslich directives CE suivantes (y
aller zutreffenden compris leurs
Aenderungen) amendements, le cas
Ubereinstimmt: échéant):

EMC Directive 89/336/EEC

Low Voltage Directive 73/23/EEC

Applied harmonised standards:

Safety

Emission

Immunity

EN 61010-1 (1993) + A2 (1995)
EN 60825-1 (1994) + A11 (1996)

EN 61326 (1997) + Al (1998) class B

EN 61326 (1997) + Al (1998)
(laboratory equipment)

Additional Information:

)

C us

Canada, USA CAN/CSA-C22.2 No. 1010.1-92

UL Std. No. 3101-1
FCC, Part 15, class A
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D. Ordering Information
A current checklist is available from HAMILTON.
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E. Principles of Calibration
Statistical Definitions Used for Calibration-

Calculated value in ml:

_ x(ul) - x,,(mE)
" x.(mE)

where X, = measured standard value
X, = median of measured cuvette
x; = target value

Mean ()_()

1

-
]
—

=1
I}

Standard Deviation (s)

Accuracy (R(%))

where t = target value
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F. Needle Wash Station: Chemical Compatibility

1. Chemical compatibility of standard wash station

Chemical 1.4310 | EPDM | FPM | PE | NBR | PEEK | POM | PP | PTFE | PVC | PVDF | SI
Acetic acid, 20% 1 2 3 1 3 1 1 1 1 1 1 2
Acetic acid, glacial 1 4 4 1 4 1 4 1 1 4 1 2
Acetone 1 1 4 2 4 1 1 1 1 0 3 3
Acetonitrile 1 3 3 1 4 0 3 3 1 0 1 0
éor/r:monium hydroxide, 1 1 2 1 2 1 1 1 1 0 2 1
Chloroform 1 4 3 3 4 1 4 3 1 4 1 4
Deionized water 1 1 1 1 1 1 1 1 1 1 1 1
Dimethyl formamide 1 2 4 1 4 1 1 1 1 4 4 2
Dimethyl sulfoxide 1 3 3 1 4 0 1 1 1 4 3 0
Ethyl acetate 1 3 4 2 4 1 1 1 1 4 3 2
Hexane 1 4 1 3 1 1 1 2 1 4 1 4
Hydrochloric acid, 20% 4 1 1 1 4 1 4 1 1 1 1 3
Isopropyl alcohol 1 1 1 1 3 1 1 1 1 4 1 1
Methanol 1 1 3 1 3 1 1 1 1 3 1 1
Methylene chloride 1 4 3 4 4 2 3 3 1 4 1 4
Nitric acid, 5-10% 1 2 1 1 4 1 4 1 1 1 1 2
Nitric acid, 70% 1 4 2 3 4 1 4 4 1 4 1 4
Phosphate buffer 1 1 1 1 1 0 1 1 1 0 1 4
Phosphoric acid, 85% 2 3 1 1 4 0 4 1 1 1 1 3
E(())rt]z(a:.ssium hydroxide 1 1 4 1 3 1 3 1 1 0 2 3
Sodium acetate 1 1 3 1 3 0 1 1 1 3 1 4
Sodium borate 1 1 1 1 3 0 1 1 1 1 1 1
Sulfuric acid, 1-75% 2 4 1 1 4 2 4 1 1 1 1 3
Urine 1 1 1 1 1 1 1 1 1 1 1 1
Triethylamine 1 4 3 0 3 0 1 4 1 0 3 4
Toluene 1 4 1 3 4 1 1 3 1 4 1 4

Effects (Key to codes in above table):
1 = no effect, little or no noticeable change
2 = slight corrosion or discoloration

3 = Moderate corrosion or other change in physikal properties or dimensions; not recommended for
continuous contact

4 = severe corrosion or physical change;prolonged contact not recommended

0= No data
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Materials
1.4310
EPDM
FPM
NBR
PE

PEEK

Steel

Ethylene-propylene-elastomer

Fluoroelastomer
Acrylnitril-butadiene-rubber

Polyethylene

Storage Containers for Wash

Liquids

Polyetheretherketone

POM
PP
PTFE
PVC
PVDF
s

Polyoxymethylene

Polypropylene

Polytetrafluorethylene

Polyvinylchloride

Polyvinylidenefluoride

Silikon

2. Chemical compatibility of higher resistance wash station

Chemical

1.4310

EPDM

FPM

o
m

PEEK

)
o

PTFE

PVDF

)

Acetic acid, 20% 1

Acetic acid, glacial

Acetone

Acetonitrile

Ammonium hydroxide, 5%

Chloroform

Deionized water

Dimethyl formamide

Dimethyl sulfoxide

Ethyl acetate

Hexane

Hydrochloric acid, 20%

Isopropyl alcohol

Methanol

Methylene chloride

Nitric acid, 5-10%

Nitric acid, 70%

Phosphate buffer

Phosphoric acid, 85%

Potassium hydroxide conc.

Sodium acetate

Sodium borate

Sulfuric acid, 1-75%

Urine

Triethylamine

Toluene
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Effects (Key to codes in above table):

1= no effect, little or no noticeable change
2= slight corrosion or discoloration
3= moderate corrosion or other change in physical properties or dimensions; not recommended for continuous contact
4= severe corrosion or physical change; prolonged contact not recommended
0= No data
Materials
1.4310 Steel PEEK Polyetheretherketone
EPDM Ethylene-propylene-elastomer PP Polypropylene
FPM Fluoroelastomer PTFE Polytetrafluorethylene
PE Polyethylene PVDF Polyvinylidenefluoride
Storage Containers for Wash Sl Silicon
Liquids
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