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INTRODUCTION:

This paper describes how to run or call an Artel MVS® (Multichannel Verification System)
volume verification from another program or application. The MVS Data Manager system
software application can start a batch operation via a command line switch. The following
integration example will be for a Tecan EVO platform using EVOware software. The process for
other software platforms would be similar. Of note, on the deck of the Tecan EVO is a Sunrise
plate reader, a Tecan orbital mixer (Te-shake), and a robotic arm.

The goal of the MVS integration with the Tecan, in this example, is to produce an automated
volume verification. The MVS Sample Solutions are dispensed into a 96-well microtiter plate.
The plate is moved by the robotic arm to the shaker. After mixing on the shaker, the robotic arm
transports the plate to the Sunrise reader. After the Sunrise reader finishes, the EVOware opens
the MVS Data Manager software and “funnels” the measured absorbance values through MVS
Data Manager to show, on a well-by-well and tip-by-tip basis, the exact volume values
dispensed by the liquid handler. In essence, these volume values can be used for liquid handler
optimization and/or defining liquid class settings.

The basic steps to integrate Data Manager into another piece of software are:
1. Install the Data Manager software on the system.
2. Set up the Data Manager software to import files from an absorbance-based plate
reader.
3. Create and export a batch file in the Data Manager application.
4. Add the verification steps and execute Data Manager in the liquid handling script.

PROCEDURE:

Step 1. Install the software
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The Data Manager software must be installed on the same system as the calling application. At
least one device (liquid handler) and one plate layout must be defined in Data Manager to be
used in the batch script. A plate layout defines the target volumes, number of replicate
dispenses, and the tolerance specifications per volume. In the example discussed here, the
plate layout is called “EVO_Interim_QC".

Step 2. Setup Data Manager to import absorbance files

For unattended volume verifications, the software needs to import absorbance files. Output files
need to be generated from an absorbance-based plate reader. The Magellan component in
Tecan EVOware is used to control a Sunrise reader and generate absorbance files for the MVS
Calibrator Plate (Calplate) and Baseline plate. To do this, the reader needs to be setup to
perform a dual wavelength read at 520 and 730 nm, with the ability to export the data to a file.
Please note that Artel suggests that these files are updated once per day or if environmental
conditions change. Additionally, it may be helpful to create a separate script to update these
files at the start of each day.

A directory needs to be created to store the working files. Create a folder “C:\Batch” and inside
that folder create a Temp folder “C:\Batch\Temp”. Now create an empty text file in the Temp
folder called “data.txt” as a place holder. This “data.txt” file will be the absorbance data file
associated with the volume verification of the test volumes and is not associated with
absorbance data for the Calplate or Baseline plates.

Copy and rename the corresponding absorbance files that were generated for the Calplate and
Baseline plate to the “C:\Batch” location as “calplate.txt” and “baseline_96.txt", respectively.

Start the Data Manager application by clicking on the desktop icon, and from the main menu,

select “Options - Preferences” and change the reader type to “None — Import From File”, as
shown in the next image.

ARTEL



Preferences

—Flate Reader Settings
Reader Type

rone - Irport From File

Flate Reader Serial Mumber
|502000089

File Dptions

—Flate Shaker Settings

Flate Shaker

Communication Paort

]

—Defaulk Settings

Tolerance Limits

[v Relative Inaccuracy R
[v Coefficient of Wariation A E

Pazz/Fail
Iv Calculate Dverall Bun Status

[v Calculate Dverall Channel Status

|BigBear HT-31100 j |EDM1 j Alternative Solutions
. |w Remember Lazt Uzed Target Solution
Flate Tupe Duration (5] Speed [RPM] ) ) i
|g|3 wiell Standard Profile |5|:| |1 300 Diefault [ Alwaps Show Alternative Solution Window
[384\/ell Slandard Profile. |10 |2750 Defaut | | | Luteu Fepor
v Heat MapWolume Tables
384 Round well Low Yolume [120 |2750 Default
384 well L Prafile [120 2300 Default
—aAutamatic Data Exporting
[~ Enable Auto Esporting
File Type File Lozation

| [-] |

(9

o]

Cahcel ‘

APPLICATION NOTE

In the Preferences window, press the “File Options” button. As shown in the next image,
proceed to set the appropriate options for the file format that the plate reader software uses to

export absorbance data.
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Import Options E]

—File Type

Standard Text File |

—File Drelimiter

" Comma f* Tab (" Space  Semicolon

(" Other

—File 5pecifications

[ Reader abways returns a full plate of data
[v Feader returnz Row labels Iv Feader returnz Column labels

[ Data Line ztarts with a Delimiter [w Data Line ends with a Delimiter

~Import Options

First Abzarbance Data Block iz Wavelength: f« 520 O 730

Skip Lines before first absorbance data block: Linez
Skip Lines before second absorbance data block: Lines

0k, | Cancel

It may be necessary to open the generated calplate.txt and baseline txt files to determine
settings (see below). Examining the calplate.txt file below shows that it is tab delimited with row
and column labels. A click and drag on the back end of a data line shows that it ends with a tab
delimiter.

[ calplate.txt - Notepad

File Edit Format View Help

<> 1 2 3 4 5 4] T g o 10 11 12

A 5.0965 6. 008 4.309 4,659 4485 4,636 4875 4.422 4,847 6. 028 4,595 4. 787
E 5.065 5, 008 4,48 5, 081 5.932 4,748 5.955 5,058 4,671 5,028 5.999 5.44
= 5.085 G, 008 5.042 5.045 5.932 5,068 5.055 4,755 4,413 4,288 4,327 4,21
8] 5.065 5, 008 5.042 65,001 5.032 5.767 4,913 4,537 4,277 4,537 4,08 4,103
E 5.5965 1.085 5.942 0,03 5.932 2.025 4,808 0.438 4,349 Ll 4,2 2.448
F 5.065 1.088 5.042 0,03 5.932 2.023 4,507 0,437 4,252 Pedn: 4,188 2.45
G 5.065 1. 088 5.042 0,03 5.0932 2.027 4,632 0.438 4,129 1.25 4,154 2.448
H 5.065 1.088 5.042 0,03 4,701 2.022 4,724 0,437 4,118 1.251 4,012 2.448
<> 1 2 3 4 5 4] 7 g o 10 Jie 12

A 5.97 5,015 5.043 5, 088 5.5936 5,072 5.054 5,065 5,000 5,035 5,007 5,054
E 5.97 5,015 5.5043 6, 088 5.5938 5,072 5.5054 5,065 5.5000 5,035 5,007 5,054
C 5.97 65,015 5.043 4,027 5.536 5,072 5.5054 5,065 5.000 4,363 5,007 5,054
o] 5.97 5,015 5.543 5, 088 5.5936 5,072 5.954 5,065 5.5900 5,035 5,007 5,054
E 5.97 0. 8a2 5.043 0,038 5.536 0.4 5.0954 0,401 5.500 0.4 5,007 0,401
F 5.97 0. 8a3 5.043 0,038 5.536 0,359 5.054 0.4 5.500 0.4 5,007 0,401
] 5.97 0. 8a3 5.043 0,038 5.5936 0.4 5.054 0,401 5,500 0.4 5,007 0,401
H 5.97 0. 8a3 5.043 0,038 5.5938 0,358 5.554 0.4 5,500 0,401 6,007 0. 4
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Step 3. Create a Data Manager Batch File

The Data Manager Batch file can be created using the Batch Manager in the MVS software or
manually with a text editor (Refer to Appendix D of the MVS Procedure Guide).

Click the Menu item “Batch - Batch Manager” and press the Add button.

Fill in the Batch ID and Description Fields and add a Calplate, Baseline and Verification to the
batch by clicking the appropriate buttons with the same name. More than one verification may
be added in one Batch.

Select the Calplate item from the Batch file list and on the right side of the window, click on the
Data File field and press the button to browse for your calplate.txt file.

Click on the bar code field and press the button to scan your Calplate bar code. Scan the bar
code on the Calplate to load the Calplate information into Batch manager. Note - once the bar
code is scanned into the Batch file, the bar code will not have to be scanned again.

Show File Prompt should be set to False. Setting this to True allows the user to browse for a file
at run time.

Batch Setup EI

— Batch Infarmation -
Batch 1D
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]Interim (Quality Check. Demo for Integration with Tecan EVOD

| B

X

Delete Selected Ikem
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= Calplate

Calplate
Baseline

3 W Yerification

I DatsFile
Bar Code

ChBatchhcalplatetst )
11.1.1.1028,06010712,0.8638,1.0848,0.0412.0.0:
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(]9 Cancel
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Select the Baseline item, and then on the right side select the Plate Type you are working with.
The example described herein is with a 96-well microtiter plate, which is why the baseline file is
named “baseline_96.txt".

Click on the Data File field and press the button to browse for the baseline_96.txt file.

Click on the Baseline Bar Code field and press the button to scan the bar code on the bottle of
Baseline solution.

Show Shaker Prompt should be set to False if the shaking step is being controlled by the liquid
handler software. For example, in the example herein, shaking is performed by the shaker on
the deck of the Tecan EVO. Show File Prompt should be set to False.

Batch Setup

- Batch Information
Batch 1D:

Cuim
I:- WL Demo

Dezcnption:

]Interim Quality Check Demo for Integration with Tecan EVO

Calplate | Werification Delete Selecked Item
~ Batch File
=] Baszeline
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1 ﬁ Calplate : T
P l|I| Data File | C:AB atchibassline 96t
2 Baseling Bar Code 2.1.1.1121033301..0044..0024
e Showe Shaker Prompt | Fale
: wwww enficenon Showy File Prarmpt Falze

0k | Cancel ]

Select the Verification item, and then on the right side select the Device ID (liquid handler) and
select the Layout ID and Plate ID to be used during the volume verification process. In our
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example, the “TecanEVO” is the device, “EVO_Interim_QC” is the plate layout, and the
microtiter plate employed is a 96-well Corning microtiter plate (Model 3631).

Click on the Plate 1 Data File field and press the button to browse for your place holder data.txt
file created earlier. As noted in the previous image, the data.txt file is the name of the
absorbance file generated by the plate reader and should contain raw absorbance files for the
MVS Sample Solutions dispensed into the microtiter plate.

Click on the Range A Bar Code field and press the button to scan the bar code on the bottle of
Range A solution.

Click on the Diluent Bar Code field and press the button to scan the bar code on the bottle of
Diluent solution.

Show Shaker Prompt should be set to False if the mixing step is being controlled by the liquid
handler software. Show File Prompt should be set to False.

X)

Batch Setup

~ Batch Information
Batch ID:

IE"-.-"'.'=__!'.--;—-'r:=1
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~Batch File
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P Baseline Plate 1D | Carning_361
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Export the Batch file as xml to C:\Batch\EVO_Demo.xml.

Batch Manager

Add Batch 1D Deszcription

- Ev0_Demo Intenim Glualty Check Demo for Integration with Tecan EYOD
it

Copy
Delete

Import

Export

I oK l [ Cancel

Step 4. Add verification steps and execute Data Manager

Add the steps to the liquid handler script to prepare the microplate and data file.
e Dispense solutions in accordance with the Layout ID referenced in the Batch file.
e Mix the solutions in the plate (i.e. with the on-deck shaker).
e Perform a dual wavelength absorbance read at 520 and 730 nm, and export the data to
C:\Batch\Temp as data.txt.

The Magellan in EVOware exports files in the format “Date_Time.asc”. Prior to executing Data
Manager, the .asc file has to be renamed so it can be used by Data Manager.

Open a new file in a text editor and add the line:
rename C:\Batch\Temp\*.asc data.txt
Save the file as C:\Batch\renamedata.bat
The place holder file data.txt should be deleted from the location at C:\Batch\Temp\

Note - in this example, the C:\Batch\Temp location should not be used for any other files with
the .asc extension because the file is being renamed using a wildcard.

In EVOware add an “Execute Application” step and browse for the renamedata.bat file.
Add another “Execute Application” step and browse for the MVS.exe file.

ARTEL



APPLICATION NOTE

Before pressing OK, append a command line switch locating your MVS batch file.
It should look like:

C:\Program Files\Arte\MVS22\mvs.exe —C:\Batch\EVO_Demo.xml

If the MVS Data Manager Version is not 2.2 the file path will be C:\...\..\MVSxx\MVS.exe, where
xx indicates MVS version. For example, xx = 23 for MVS Data Manager version 2.3.

To run the liquid handling script multiple times, another Batch file is needed to remove the
data.txt file from the Temp folder.

Open a new file in a text editor and add the line:
del C:\Batch\Temp\data.txt
Save the file as C:\Batch\removedata.bat

If it is desired to save the raw absorbance data, add a line to copy the file to another location
before it is renamed in the rename data Batch file.

In EVOware add an “Execute Application” step and browse for the removedata.bat file.
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CONCLUSION:

Data Manager software, which controls the MVS, is capable of executing volume
verification experiments within other software programs or applications. The procedure
described herein pertains, but is not limited to, the Tecan EVOware software. This
application may be used to integrate in-process volume verification for most software-
driven liquid handlers.

NOTES:
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