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SHfety Notice

Read all product manuals and consult with Beckman Coulter-trained personnel before attempting
to operate instrument. Do not attempt to perform any procedure before carefully reading all
instructions. Always follow product labelingand manufacturer’s recommendations. If in doubt asto
how to proceed in any situation, contact us.

Beckman Coulter, Inc. urges its customers to comply with all national health and safety standards
such as the use of barrier protection. This may include, but is not limited to, protective eyewear,
gloves, and suitable laboratory attire when operating or maintaining this or any other automated
laboratory analyzer.

Alerts for Warning and Caution

Throughout this manual, you will see the appearance of these alerts for Warning and Caution
conditions:

/\ WARNING

WARNINGindicates a potentially hazardous situation, which, if not avoided, could
result in death or serious injury. May be used to indicate the possibility of
erroneous data that could result in an incorrect diagnosis.

/\ CAUTION

CAUTION indicates a potentially hazardous situation, which, if not avoided, may
result in minor or moderate injury. It may also be used to alert against unsafe
practices. May be used to indicate the possibility of erroneous data that could
result in an incorrect diagnosis.
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Safety Notice

Safety Precautions

Safety Precautions

Vi

/\ WARNING

California Proposition 65: This product can expose you to chemicals including
phthalates, which are known to the State of Californiato cause cancer and birth
defects or other reproductive harm. For more information go to

www. P65Warnings.ca.gov.

/\ WARNING

Risk of operator injury if:

[:2] All doors covers and panels are not closed and secured in place prior to and
during instrument operation.

(] The integrity of safety interlocks and sensors is compromised.

(=] Instrument alarms and error messages are not acknowledged and acted upon.

(=] You contact moving parts.

(=] You mishandle broken parts.

=] Doors, covers and panels are not opened, closed, removed and/or replaced
with care.

(=] Improper tools are used for troubleshooting.

To avoid injury:

[**] Keep doors, covers and panels closed and secured in place while the
instrument isin use.

(=] Take full advantage of the safety features of the instrument.

(] Acknowledge and act upon instrument alarms and error messages.

(] Keep away from moving parts.

[:] Report any broken parts to your Beckman Coulter Representative.

(=] Open/remove and close/replace doors, covers and panels with care.

[:2] Use the proper tools when troubleshooting.

/\ CAUTION

System integrity could be compromised and operational failures could occur if:

[*:] This equipment is used in a manner other than specified. Operate the
instrument as instructed in the product manuals.

(=] You introduce software that is not authorized by Beckman Coulter into your
computer. Only operate your system’'s computer with software authorized by
Beckman Coulter.

(=] You install software that is not an original copyrighted version. Only use
software that is an original copyrighted version to prevent virus
contamination.
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Safety Notice
Hectrical Safety

/\ CAUTION

If you purchased this product from anyone other than Beckman Coulter or an
authorized Beckman Coulter distributor, and, it is not presently under a Beckman
Coulter service maintenance agreement, Beckman Coulter cannot guarantee that
the product is fitted with the most current mandatory engineering revisions or
that you will receive the most current information bulletins concerning the
product. If you purchased this product from a third party and would like further
information concerning this topic, call your Beckman Coulter Representative.

Hectrical Safety

To prevent electrically related injuries and property damage, properly inspect all electrical
equipment prior to use and immediately report any electrical deficiencies. Contact us for any
servicing of equipment requiring the removal of covers or panels.

High Voltage

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

Do not remove system covers. To avoid electrical shock, use supplied power cords only.

Disposal of Hectronic Equipment

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

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

(=] That the device was put on the European Market after August 13, 2005 and

(5] That the device is not to be disposed via the municipal waste collection system of any member
state of the European Union.
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Safety Notice
Hectrical Safety

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

Moving Parts

/\ WARNING

Risk of personal injury. To avoid injury due to moving parts, observe the following:

(2] Never attempt to exchange labware, reagents, or tools while the instrument
is operating.

Never attempt to physically restrict any of the moving components of the
instrument.

(2] Keep the instrument work area clear to prevent obstruction of the movement.

Jeaning

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

Contact the appropriate Chemical and Biological Safety personnel.
[52] Review the Chemical and Biological Safety information in the user’s manual.

Maintenance

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

IMPORTANT 1t is your responsibility to decontaminate components of the instrument before requesting
service by a Beckman Coulter Representative or returning parts to Beckman Coulter for repair. Beckman
Coulter will NOT accept any items which have not been decontaminated where it is appropriate to do so.

If any parts are returned, they must be enclosed in a sealed plastic bag stating that the contents are safe
to handle and are not contaminated.
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Safety Notice
RoHS Notice

RoHS Notice

These labels and materials declaration table (the Table of Hazardous Substance's Name and
Concentration) are to meet People’s Republic of China Blectronic Industry Standard S¥ T11364-2006
“Marking for Control of Pollution Caused by Hectronic Information Products” requirements.

RoHS Caution Label

®

A43046-AA

#i& B # / Mfg. Date

This label indicates that the electronic information product contains certain toxic or hazardous
substances. The center number is the Environmentally Friendly Use Period (BFUP) date, and
indicates the number of calendar years the product can be in operation. Upon the expiration of the
EFUP, the product must be immediately recycled. The circling arrows indicate the product is
recyclable. The date code on the label or product indicates the date of manufacture.

RoHS Environmental Label

©

This label indicates that the electronic information product does not contain any toxic or hazardous
substances. The center ‘e’ indicates the product is environmentally safe and does not have an
Environmentally Friendly Use Period (EFUP) date. Therefore, it can safely be used indefinitely. The
circling arrows indicate the product is recyclable. The date code on the label or product indicates
the date of manufacture.
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Safety Notice
Safety Symbols

Safety Symbols

Safety symbols alert you to potentially dangerous conditions. The symbol applies to specific
procedures and appears as needed throughout this manual.

Symbol Meanings

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

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

C € A"CE' mark indicates that a product has been assessed before being

placed on the market, and has been found to meet European Union
safety, health, and/or environmental protection requirements.

'3, Wear standard laboratory attire and follow safe laboratory procedures
when handling any material in the laboratory.
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Introduction

Manual Description

This manual is intended to provide the user with information needed to operate and maintain the
Vi-CELL XR system safely and effectively.

Conventions

This manual applies the following conventions:

(2] Menu and dialog items that can be selected or clicked appear in bold type.

(=] Blue text indicates that you can click on the text to access related information.
(=] Instrument may be used when referring to the Vi-CELL XR system.

(=] The terms “screen” and “window” are used interchangeably.

NOTE ANote is used to call attention to notable information that should be followed during installation, use
or maintenance of this equipment.

IMPORTANT An IMPORTANT is used for comments that add value to the step or procedure being
performed. Following the advice in the IMPORTANT adds benefit to the performance of a piece of
equipment or to a process.

Safety

Hazardous Waste Precautions

Always observe local and state regulations regarding the handling and discarding of hazardous
waste. Refer to the Material Safety Data Sheet for more information.

/\ WARNING

Instrument will not be operated without the waste container and used cups
receptacle in place; otherwise there is a potential for a hazardous waste spill.

/2
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Introduction
Cther Precautions

Ifa hazardous substance such as blood or biological sample is spilled, clean up the spill by using your
laboratory decontamination procedure. Then follow your laboratory procedure for disposal of
hazardous materials.

B\

/\ WARNING

Risk of chemical injury from bleach. To avoid contact, use barrier protection,
including protective eyewear, gloves, and suitable laboratory attire. Refer to the
Safety Data Sheet for details about chemical exposure before using the chemical.

Reagent Specific Precautions

Observe warnings on the packaging of Reagents (Vi-CELL Reagent Pak) and other materials as well
as Material Safety Data Sheets.

Other Precautions

Warnings

Instrument must not be operated without Syringe Shield in place.

/\ WARNING

If the equipment is used in a manner not specified by Beckman Coulter, Inc., the
protection provided by the equipment may be impaired.

NOTE For Safety Data Sheets (SDSYMIDS) information, go to the Beckman Coulter website at
www.beckmancoulter.com.
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Introduction
Cther Precautions

Figure 1 Mi-Cell XR

Reagent
valve cover

=

Syringe
shield

Aspiration
tube cover

Fault indicator
{red light}

Risk of personal injury from high voltage. High voltages are present inside the
instrument. To prevent personal injury always disconnect the instrument fromthe
power supply before removing the cover.

Risk of biohazard contamination. Toxicity, safety, and proper handling procedures
for diluents and reagents used should be adhered to at all times. To prevent
biohazard contamination consult appropriate safety manuals, Safety Data Sheets
and Material Safety Data Sheets for the items.

Cautions
/\ CAUTION
Risk of damage tothe computer or operating system. Switching off power first will
generate a Windows error message at the next computer start up. To prevent
damage to the computer or operating system use the Windows Shut Down button
to turn the computer off before switching off power.
PN 383674BE
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CHAPTER1

Introducing the Vi-CH.L XR ,
il

System Overview

This manual is intended to provide the user with information needed to operate and maintain the
Vi-CELL XR system safely and effectively.

The Vi-CELL XR Cell Viability Analyzer is a video imaging system for analyzing yeast, insect and
mammalian cells in culture media or in suspension. It automates the widely accepted trypan blue
dye exclusion protocol and is designed to analyze a wide variety of cell types. The software includes
features to monitor bioreactors and other cell culture processes and is designed to facilitate
compliance with the US Food and Drug Administration’s (FDA) regulations on electronic records
and electronic signatures (21 CFR Part 11).

The main features of the system are:

[52] Cell Viability reported in percentage, concentration and cell count
[£] concentration range of 50,000 to 10,000,000 cells per mL
(=] Cell size range of 3 microns to 70 microns

NOTE Although the size range for system performance is 3 micronsto 70 microns, the system is capable
of detecting particles down to 2 microns.

(2] 12-position auto-sampler
[52] User-friendly reagent system

[:2] The values displayed are all non-integer numerical results to a precision of three (3) significant
digits on all screen displays, printed reports and spreadsheet files.

Measuring Viability And Cellular Parameters

Why Measure Viability?

The measurement of overall health of cell cultures requires accurate measurements of both cell
concentration and percentage of viable or live cells. This data is essential to the decision making
process for basic tissue culture cell growth and maintaining optimum culture conditions in
bioreactors.

Historical Perspective —The Hemacytometer

Cell viability (Trypan Blue Dye Exclusion Method) determinations traditionally have been
performed using a light microscope and hemacytometer. Unfortunately, this technique has
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Introducing the Vi-CELL XR
How Viability is Determined

numerous major shortcomings. The hemacytometer has a significant repeatability error. Different
technicians analyzing the same cell sample obtain variations in results. In addition, the manual
method is tedious and quite time consuming for today’s busy laboratory environment.

How Viability is Determined

The Trypan Blue Dye Exclusion Method

The widely accepted method for cell viability determination is the Trypan Blue Dye Exclusion
Method. When cells die, their membranes become permeable allowing for the uptake of the trypan
blue dye. As a result, the dead or non-viable cells become darker than the viable cells. This contrast
is what is measured in order to determine viability.

An Image Analysis Solution

The Beckman Coulter Vi-CELL XRautomates the Trypan Blue Dye Exclusion Method. Utilizing video
capture technology and sample handling, the Vi-CELL XR takes the cell sample and deliversit toa
flow cell and camera for imaging. The Vi-CELL XRwill then capture up to 100 images for its
determination of cellular viability.

The software determines which cells have absorbed trypan blue dye and those that have not. Cells
absorbing the trypan blue dye appear darker hence have lower gray scale values. Cells with higher
gray scale values are considered viable.

Figure 1.1 Trypan Blue Dye Exclusion Method
Live cells exclude dye

Dye permeates dead
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System Components

Introducing the Vi-CELL XR 1
System Components

PN 383674BE

The following image describes the main components of the Vi-CELL XR Cell Viability Analyzer.

Figure 1.2 Font iew of The i-CELL XR Analyzer
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Introducing the Vi-CELL XR
System Components

Figure 1.3 Rght Side of the Vi-CELL XR Showing Reagent Compartment

Color coded ~/ 
reagent tubing
é LEDs
Reagent Pak Tl oo
i =—— |
P ,: [ Waste container
= S Beckman /
) /_\_ //\
Used cups _| \\
receptacle [ ——— | \
2

Sample Delivery Options

The Vi-CELL XR Cell Viability Analyzer represents the premier model in the Vi-CELL family of
products.
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Introducing the Vi-CELL XR
System Components

1

Computer System

The computer system requirements used to validate the Vi-CELL XR software application using
Windows 7 Operating System are as follows:

Operating System: Windows 7 Professional 32-bit English

E]Ram: 4GB

Hard Drive; 500 GB

(=] DvD Drive: DVDRecordable 8X Max Dual Layer

(=] Monitor: XGA

Graphics Card: Intel Graphics Media Accelerator HD, (1280 x 1024)

[=] Host Controller: OHCI compatible IEEE - 1394 FireWire card

Software

Beckman Coulter provides the Vi-CELL XR software and operating system software where PCs are
supplied.

PN 383674BE 15
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CHAPTER 2

Ingtallation and Verification

Introduction

The Vi-CELL XRwill be installed only by Beckman Coulter approved and trained installation
engineers. Unless otherwise agreed to by Beckman Coulter, DONOT UNPACKthe Vi-CELL XR.

Special Requirements —Pre-installation Checks

Environment
The instrument should be placed on a surface that is not subject to:

1. BExcessive airborne dust
2. Strong vibrations
3. Extremes of temperature and humidity

Power Requirements

(2] Power: 50 watts (65 watts max.)
[£] \Woltages: 100, 120, 220, 240 VAC50/ 60 Hz

Temperature and Humidity Requirements

Temperature: 10 to 40°C (50 to 104°F)
(2] Humidity: 10to 85%

Starting the Software

Double-clicking on Vi-CELL XR software icon on the desktop will launch the program. When the
Vi-CELL XR program is run for the first time, the configuration and preferences should be verified.

Select Fle >Configuration to access the Configuration dialog box.

Select File > Preferences to access the Preferences dialog box.

PN 383674BE 2-1




Installation and Verification
Sarting the Software

Security Configuration

Selecting the Turn On button in the security configuration dialog box turns on security. Avalid

Administrator name and password must then be entered to turn on security.

Configuration [

Hardware Ca\ihrauun‘ Security |

Security oft Turn on

15

Password expiration 60 days

Browse
C:\ProgramData\Vi-CELLXR\prf
|
Signature meanings |
Creation C
Review R

Approval A

With security on, the instrument has been designed to facilitate compliance with the US Food and
Drug Administration’s (FDA) regulations on electronic records and electronic signatures (21 CGFR
Part 11). Vi-CELL XRrun files have been designed to meet the requirements for electronic records
to be submitted to the FDAIn electronic form. The security tab allows for signature meanings to be
defined.

r

LogIn @

User name |

Password

|« ok || % cancel |

Once signed on, select Security > Add New User from the Menu Bar to define users and access levels.
The Add New User dialog box is displayed.

Figure 2.1 The Security Options Screen

Security | Help

Add New User...
Reset User's Password...
Edit User Preferences...

User list

View Audit Trail
View File Error Log
View System Settings File

View Run Signatures
Lock Instrument

Change Password..

Switch Users...
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Installation and Verification
Sarting the Software

2

Fgure 2.2 Add New User

Add New User [

User name
Password

Confirm password
Level
@ MNormal User
Advanced User
Administrator
Senvice

Preferences

@ Default

Copy from user | Administrator =

X Cancel

Refer to Change Password for user name and password requirements.

Setting Up Preferences

Initial setup of the software is performed within the Preferences dialog box. Directories are where
data, images, data mirroring, and export data are to be stored are defined. Saving of images to
memory, auto-increment of sample names, auto save of images, auto print and auto save to Excel
format are also selectable.

NOTE Auto save of images, auto print and auto save to Excel format options are also available in the
Log In Sample dialog box by checking the radio buttons provided.

Run Options Tab

The Run options tab provides information related to Unlogged samples, Run options, Concentration
exponent and Concentration Significant figures. Unlogged Samples section allows for the selection
of the Cell Type to be used as well as the default dilution factor to be applied to samples that are
introduced to the system without logging them in first. There are checkboxes under Run optionsto
Autosave run results to Excel file, Autosave run results to PDFfile, Autoprint run results, Add run
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results to multi-run file, and to Autosave run images. There are also checkboxes for Autoincrement
sample names, Display full image, Show pump commands and Show pump errors.

[

Preferences

Run options |D\rectur\es Completed List | Printouts | Expurt‘

Unlogged samples

Next sample D Unknown04

Cell type CHO -

Dilution factor 13 - !

Run options

[] Autosave run results to Excel file (xIsx)
[] Autosave run results to POF file (_pdf)
[C] Autoprint run results

[] Add run results to multi-run file-
WaterBioC -

[C] Autosave run images

Concentration exponent Concentration significant figures

| o @ 10° 52 @3
[] Autoincrement sample names [C]Show pump commands
[#] Display full image [C]Show pump errors

Autoincrement sample names should be selected if the system is required to automatically create
new suggested sample names by incrementing the numeric postfix of a previous sample name.

The default printer is defined within the Configuration dialog box. ABeckman Coulter
Representative will configure hardware and calibration.
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Directories Tab
Select the Directories tab to check that the directory information is acceptable.

NOTE While mirror paths can be changed, it is strongly recommended that default directories are not

changed.
Preferences =
| Run options | Directories | Campleted List | Printouts | Export|
Directories
Run data files {_smp} C-\ProgramData\Vi-CELLXR\data Browse...
Bioprocess files (vcbf)  C:\ProgramData\Vi-CELLXR\bioprocess Browse
Control files (.vecf) C:\ProgramData\Vi-CELLXR\control Browse...
Exported files {.xlsx]) C:\ProgramData\Vi-CELLXR\export Browse..
Images (.1if) C-\ProgramData\Vi-CELLXR\images Browse
System files (.vcsf) C:\ProgramData\Vi-CELLXR\system Browse...
Mirror options and directories
Run data files Browse...
Bioprocess files Browse...
Contral files Browse
Exported files C:\ProgramData'\Vi-CELLXR\mirror export Browse..
I Images Browse...
System files Browse...
| ok | [XCancal)

The data directory shows the directory where run, bioprocess and control files are to be stored. The
images directory indicates where cameraimagesare to be stored. The export directory shows where
the run results in Excel format are to be stored. The System files directory shows where the Vi-Cell
system files will be stored.

On this same tab, there is also provision for selecting mirror directories if connected to a server or
network. This allows for the safe keeping of data or images by saving information to another
location such as a network drive. To select, check off the desired selections and provide a path or
address as to where the information is to be sent.
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Completed List Tab

Select the Completed List tab to choose which sample results you want to display in the Completed
List area of the Auto Sampler Queue. You can also specify Printer Crientation on this tab.

Preferences [
Run options | Directories | Completed List | Printouts | Export]

Completed list calumns

¥l Sample ID Move up

¥ Cell Type

¥ Sample Date
I Dilution S
¥ Viability
| ¥ Viable Cell Count Hide I

I Total cells / ml

Comment

Total Cell Count

Viable cells / ml

Average Diameter

Average Circularity

Images
| Average Cells / Image
Average Background Intensity

Width of selected column 180 pixels

Printer orientation

© Portrait @ Landscape

7o

Printouts Tab

The Printout tab allows for the selection of plots to appear on printed reports. These same options
may also be selected from any of the print functions available throughout the software.

Preferences [

| Run options | Directories | Completed List | Printouts | Export

Default run printout options
[ Analysis parameters
[ Signatures

[¥] Print size distribution plot

) [ Print viable cell size distribution plot
[7]Print circularity distribution plot
[C1Print viable cell circularity distribution plot
[]Print cluster size distribution plat
[T Print viability plot

[#] Print total count plat

[] Print viable cell plot

I [¥]Print total cell concentration plat

[ Print viable cell concentration plot
[7]Print average diameter plat

[C1Print average circularity plot

[ Print background intensity plot

7
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Export Tab

The Export tab allows for the selection of parameters to be exported in Excel (xIsx) format.

Preferences |

| Run options | Directories | Completed List | Printouts | Export

Default Multi-run Export file options (xIsx. _pdf)
¥IiSample D,
VI File Name
7 Cell Type
Minimum Diameter

Maximum Diameter
Dilution Factor
Cell Brightness L
Cell Sharpness
Viable Cell Spot Brightness
Viable Cell Spot Area

| Elapsed Time

¥ Sample Date

VI Total Cell Count

¥ Viable Cell Count

7 Viability

VI Total Cells / ml

I Viable Cells / ml

¥l Average Diameter

¥l Average Circularity

7l Images

¥l Average Cells / Image

¥l Average Background Intensity

¥l Comment

¥ Minimum Circularity

¥l Aspirate Cycles
Trypan Blue Mixing Cycles

\f Decluster Degree

o

Connecting the Hardware

IMPORTANT Ensure all connections between the computer workstation and the Vi-CELL analyzer are firm
and connected.

1 connect the FireWire video capture cable from the Vi-CELL XRto the computer workstation.
See Figure 2.3 for correct connection to the computer.

2 Connect the serial cable from the serial connection on the back of the computer workstation to
the serial connection on the Vi-CELL XRinstrument.
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Figure 2.3 Connections from Computer to Vi-CHL XR

Workstation (PC)

A

Table 2.1 Hardware connections

1 Mi-CHELL RreWire connection 3 Workstation serial connection
2 Mi-CHLL serial connection 4 Workstation FreWre connection

Fuse Installation and Voltage Adjustment

/\ CAUTION

Always disconnect power from the unit before attempting power adjustment or
fuse replacement.

1 insert ascrewdriver at the top of the power switch and fuse holder. With a slight twist of the
screwdriver, open the fuse holder exposing the fuse.
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Figure 2.4 Rower Switch and connection and voltage adjustment

2 Insert the screwdriver at the top of the fuse holder, and again with a slight twist pop out the
fuse holder. The voltage selected is the one showing at the top.

a. For 115\olts, orient the fuse holder with the 115V at the top.

b. Install fuse on the right hand side with appropriate size and rating. (See label on back of
Vi-CELL XRor specifications section for fuse rating and quantity).

3 Insert fuse holder and close fuse cover.

4 For 230 \olts power setting, remove fuse holder as in steps 1 and 2.
a. Orient the fuse holder with 230 V at the top.

Figure 2.5 Fuse Holder

Clip 230V

Note: Fuse holder shown 115 V fuse
ariented for 115V,

b. Removethe clip on the right side of the fuse holder (see images in Figure 2.5and Figure 2.6)
towards the back of the fuse holder.
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Fgure 2.6 Fuse holder and clip and removal of clip

Clliu 230V
1 )

c. Save the clip in a secure place. Insert fuses on both sides of the fuse holder (See label on
back of Vi-CELL XR for fuse rating and quantity).

5 Make certain the power cables are installed on both the PCand Vi-CELL XRand the voltage

adjustment on the power switch is set according to the power requirements for your country.
A

Instrument Performance Verification

Post-installation \erification

ABeckman Coulter Representative will perform post installation verification checks.

Daily Verification

2-10

Acontrol should be run daily to ensure proper instrument performance. The Beckman Coulter
Vi-CELL Concentration Control, PN 175478, has been developed for this purpose.

If the concentration control does not meet the results listed in the Vi-CELL Concentration Control
assay sheet:

Ensure that the concentration control cell type is selected in the Vi-CELL XR software when
running concentration control.

Verify that the concentration control did not freeze at any time. Freezing results in
fragmentation and increased counts. See the Vi-CELL Concentration Control assay sheet for the
recommended storage temperatures.

[EZ] Ensure that the user dispenses enough sample into the sample cup. The Vi-CELL XRrequires a
minimum of 0.5mL

(2] Ensure that the concentration control is handled properly, as proper mixing is crucial to
recovery results. Mix the concentration control per the Vi-CELL Concentration Control assay
sheet instructions. Do not leave the bottle uncovered for extended periods time as this affects
the concentration.
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If there is debris inside the flow cell, perform the decontamination procedure in APPENDIXE,
Maintaining The Vi-CELL XRto ensure that the internal components are clean, as debris can
affect results. If the debris does not clear after two decontamination attempts, contact us.

=] Try a new, sealed bottle of concentration control. If after two attempts the concentration
control does not meet the results specified in the Vi-CELL Concentration Control assay sheet,
contact us.
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CHAPTER3

Quick Sart Quide

CGetting Started

/\ WARNING

Ensure all doors, covers and panels are closed and secured in place prior to and
during instrument operation.

Starting the Instrument and Launching the Software

Once connections have been established and the instrument and computer are powered on,
double-click on the Vi-CELL XR software icon on the desktop to launch the software. Upon startup
you should hear the pump initialize with the instrument going into “idle” mode.

Installing Reagent Pak

1 on the main screen toolbar, select Instrument > Replace Reagent Pak.

IMPORTANT Make certain reagent lines are installed correctly (color coding). Improper installation may
result in erroneous results.

2 Open the reagent compartment on the right side of the instrument and install the Vi-CELL

Reagent Pak as well as the waste container and cup receptacle. The reagent lines and reagent
pack are color coded for easy installation. Followthe instructions in Replace Reagent Pak screen
1 below.

Fgure 3.1 Replace Reagent Pak screen 1

Replace Reagent Pak

Step 1: Replace the Reagent Pak

. Open the reagent compartment door on the right hand side of the instrument.

2. Remove the Reagent Pak and place it on the bench next to the instrument with the tubes still attached.
3. Unscrew and remove the tops from the bottles in the new Reagent Pak.
4

. Unscrew the tops from the old Reagent Pak and transfer the tubes and tops to the new Reagent Pak,
ensuring that the colors on the tube sleeves match the colors on the bottles.

[}

Screw the new tops onto the old Reagent Pak and discard in a safe manner.

@

Insert the new Reagent Pak into the reagent compartment.

)

Click Next when done.

| << Prey Next == I Cancel
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3 Attach color-coded tubing to reagent pack.

Fgure 3.2 Color-coded Tubing

4 Place reagent pack inside the Vi-CELL XRreagent compartment.

Fgure 3.3 Reagent Pack Flacement

5 Followthe instructions in Replace Reagent Pak screen 2 below to empty and replace the waste
bottle.

Figure 3.4 Replace Reagent Pak screen 2

F |

Replace Reagent Pak -

Step 2: Empty the waste bottle
1. Remove the waste bottle and place it on the bench next to the instrument.
2. Unscrew and remove the top from the bottle.
3. Safely discard the contents of the bottle.
4. Screw the top on the bottle and replace the bottle into the reagent compartment.
5. Click Next when done.

|| << Prey H Next == Cancel
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/\ WARNING

Risk of a hazardous waste spill if you operate the instrument without the waste
bottle and used cups receptacle in place. To prevent the potential for a hazardous
waste spill, always operate the instrument with the waste container and used

cups receptacle in place.

/2

If a hazardous substance such as blood or biological sample is spilled, clean up the spill by using
your laboratory decontamination procedure. Then follow your laboratory procedure for
disposal of hazardous materials.

/\ WARNING

Risk of chemical injury from bleach. To avoid contact with the bleach, use barrier
protection, including protective eyewear, gloves, and suitable laboratory attire.
Refer to the Safety Data Sheet for details about chemical exposure before using
the chemical.

Figure 3.5 Waste Line Attachment
. _—
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6 Followtheinstructionsin Replace Reagent Pak screen 3 belowto empty the sample cup tray and

initiate the prime sequence. This will prime all lines with reagent and prepare the unit for
sample analysis. The reagent level meter will reset to maximum number of 218 runs.

Fgure 3.6 Replace Reagent Pak screen 3

Replace Reagent Pak

Step 3: Empty the sample cup tray
1. Remove the the sample cup tray.
2. Safely discard used sample cups.
3. Replace sample cup tray.
4. Close the compartment door.

5. Click Finish when done to activate the prime sequence.

<< Prev ‘ Finish Cancel

7 To verify reagent lines are primed and the unit is ready for analysis, check the five LED's inside
the reagent compartment. Make certain they are all illuminated. If any of the LED’s are not
illuminated, select Instrument > Prime from the main menu bar.

Fgure 3.7 Reagent LED's

Connegction for waste
[ bottle sensor

The following describe the LEDs from left to right as they appear on the analyzer.
Green — Buffer Solution

[2:] Red — Disinfectant

Yellow — Cleaning Agent

(2] Blue — Trypan Blue Reagent

Waste
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Log In Sample

PN 383674BE

Sample cups can be added to the carousel and logged in at any time enabling the instrument to run
continuously and maximizing the sample throughput.

While the Log in sample dialog is open, the carousel will not advance to the next position so it is
recommended that samples be placed in the carousel while the Log in sample dialog is open.

1 Place aminimum of 05 mL (max. 2.5 mL) of sample into a sample cup.

2 Log in samples by selecting the Log in sample button.

a. Select sample cup position on the carousel (if applicable).

b. Enter Sample ID. Sample IDs can be up to 32 characters long and contain any characters
except for the following: ([1) =*,./\ or:).

c. Choose a Cell type.
Select Dilution factor if pre-diluted.
e. Select OK

Figure 3.8 Login sample dialog

T — =]
Pasition 1—v
Sample ID 53 ARH 77 -
Celltype  [Default -
Dilution factor ~ 1.00 -
Date 8M12/2016 5 Time 3:09:03 PM
Comment
Save images Print results
Export to Excel file
Add to multi-run file
WaterBioC ~ | Browse
l " OK ] [ Next sample l |XCance\ ‘

If necessary, you can change the date to the time that the sample was removed from the
bioreactor if that would be more appropriate. Changing the date on the Log in sample dialog
only applies to the Bioprocess.

3 Place sample cup in next available carousel position as indicated on the Log In Sample screen.

4 Press tart queue to begin the analysis.
A
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Selecting a Cell Type

When logging in a sample, select the appropriate cell type. If a cell type does not exist, create a cell
type as in Creating And Managing Cell Types in CHAPTER5, Special Software Features. Cell types
may be viewed by selecting the cell type icon on the navigation bar.

&

Cell types

Cell Type Icon

Each cell type provides pre-defined instrument and measurement parameters for ensuring accurate
analysis results.

Figure 3.9 Cell Type Screen

WL
Fie Yoou lgpanments Dugremes Hep
: ] Cal Type Run Resuts
| Sample )
w88 canpe  conc Comn
M® ! Wenimum dismeter (microns) 400 Cell brighaness [%) L3
;| Maximum diametes (microns) 260 Cell sharpness. %6 4 s
Cefl court o o
Number of images » Viable cod spot brightress (%) 75
“5 B A—— Viathe cels ] ]
typas Asprae cychks 1 Viable cel spot area (%) L1 Viability 0.00 % a0 %
Trypan bue midng cycles 3 Marwrnum erculaty Ll Total cels { mi Q00 x10* Q00«10
Dechuster degree Lew Viable cells /mi 000 x10" 000 x 10"
diam 000 a
- . Avg {microns) 00
Aetagt CACUNTy 000 o00
Created 5Feb 2003 112548 A Avg background level 000 000
Lastmodfied 3 Aug 016 52446 FM Images o
Savedimages 0
Cammaent
Size Sunbutien -
Ceell type review
DRI ]
Instrument Status
Reagents.
Status idie F Log in samgie [
Posion 12
o Fuss ik ok
Sample ) S i Image e
Celtype
Operator lE SELRAY
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Managing the Autosampler Queue

For Bioprocess and Sample files, you can log in a sample by selecting the Log in sample button, by
selecting Instrument > Log in Sample or by double-clicking on a particular sample queue position.
There are two Log in sample buttons - one in the instrument status pane, and one at the base of the
AutoSampler queue. There is a Log In Run available in the Bioprocess Screen as well. If the analysis
is for a Bioprocess, the bioprocess icon appears to the left of the sample position.

Autosampler queue

Paosition Sample ID Time Cell Type Dilution Comment -

[ 1 Thursday 11Aug16 C_. 23 Aug 2016 104642 . CHO 1.00

B 2 Test 23 Aug 2016 10:46:50_.  Conc. Control 1.00

B 3 Test2 23 Aug 2016 10:47:06.. Hybridoma 1.00 £

A4 5478093 23 Aug 2016 10:49:24__  Conc. Control 1.00

BA5 LPSCHO 23 Aug 2016 10:49:30_. CHO 1.00
6 (empty)
T (empty) i
R famnhn

F] il ¥

Log in sample Modify sample Remove sample

NOTE The Sample IDs can be a maximum 32 characters.

For Control files, you can log in a control by selecting the Log in new run button on the Control

screen.

Autosampler queue

Position Sample ID Time Cell Type Dilution Comment :

1 Thursday 11Aug16 C... 23 Aug 2016 10:46:42... CHO 1.00

B2 Testt 23 Aug 2016 10:46:50...  Conc. Contral 1.00

B 3 Test2 23 Aug 2016 10:47:06... Hybridoma 1.00 E

A4 5478093 23 Aug 2016 10:49:24..  Conc. Contral 1.00

[# /A5 LPSCHO 23 Aug 2016 10:49:30... CHO 1.00
6 (empty)
7 (empty) il
a famnhi

4 L

Log in sample Modify sample Remove sample

Ifduring log in the check boxes for Save Images, Printing or Exporting to Excel are checked, icons will
appear to the left side of the sample position on the sample queue denoting each function.
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The completed samples window (above the Autosampler queue log in list) displays completed
samples along with results. Acheck mark will appear indicating completion of analysis. Ayellow X

will indicate either the lower or upper limit of count detection has been reached or exceeded. Ared
Xwill indicate the control value is out of range.

NOTE The red and yellow X are only available on software version 2.04.

Autosampler Queue

Completed samples

Sample ID Cell Type Sample Date Dilution  Viability (%) Via ... Cells/ml (
& Conc Ctrd 5478093 Conc. Control 22 Aug 2016 11:01:48 . 1.00 100 732 0.801

' CHO 1.00 100 693 0.758

" CHOK2 CHO 22 Aug 2016 11:15:36 . 1.00 96.90 677 0.765

" £ LPS CHO (Run 1) CHO 22 Aug 2016 11:23:23 . 1.00 95.30 655 0.752

" £ LPS CHO (Run 2) CHO 23 Aug 2016 10:42:49 . 1.00 94.70 487 0.562

] . v

Clear list { Print runs I { Sign runs_ I { Add to Excel I

Double-clicking on a given completed sample will show the results under the current results

window on the right hand side of the screen and open the linked images, if the images were saved,
generated at the time of the run.

Selecting Qear list will clear the Completed Samples List of all runs. For printing a list of completed
samples, select the Print list button. In order to print all runs on the completed list, select Print runs.
There are also functions for signing runs, Sign runs (21 CFR Part 11) or Add to Excel.

Preferences

Run options | Directories | Completed List ‘F‘rimuuts | Expurt‘
Completed list columns

Reomoen ]

¥ Cell Type

[

Move up

| Sample Date

W Dilution

¥ Viability

I Viable Cell Count

¥/ Total cells / mi
Comment
Total Cell Count
Viable cells / ml
Average Diameter
Average Circularity
Images
Average Cells / Image
Average Background Intensity

Maove down

Sho

Hide

Width of selected column 180

Printer orientation

2 Portrait

@ Landscape

pixels

V' 0K

The information displayed in the completed list can be chosen and arranged in a particular order
using the Completed List tab in the Preferences dialog box that is accessed by selecting File,

Preferencesand then Completed list. The list can be reordered by selectinga line item, and using the
Move Up and Move Down buttons.
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Log In Samples and Performing Sample Analysis

1 Place aminimum of 0.5 mL (max 2.5 mL) of sample into a sample cup and place in the next
available carousel position. The volume does not have to be precise.

2 Log in samples by selecting the Log in sample function, or selecting Instrument > Log in Sample,

or by selecting the auto-sampler queue icon
Log in sample from the Autosampler Queue.

a. Select sample cup position on the carousel (if applicable).

on the navigation bar and then selecting

b. Enter Sample ID. Cannot use these special characters[]=.,:/ "". The maximum number of
characters is 14 numeric or 18 alphabetic.

c. Choose a Cell type. The default cell type may be used to run the sample, and then revised to
create a new cell type, if needed.

NOTE If none exists create a cell type asin Qreating And Managing Cell Typesin CHAPTER 5, Special
Software Features. If a bioprocess, select Bioprocess name from Sample ID drop down list.
Otherwise create a bioprocess by selecting File > New Bioprocess (see CHAPTER 5, Special
Software Features).

Enter the correct Dilution factor if pre-diluted.
e. Select OK

3 I logging in sample, using the Log in sample button, go to the auto-sampler queue to check your

sample is logged in correctly. Double-click on the sample Position within the auto-sampler
gueue to modify sample information.

4 Place the sample cup onto the sample carousel at the corresponding position according to the
sample queue.

5 Press Start queue to begin the analysis.
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If a sample is entered in the queue and the instrument finds that the sample is missing, an
audible alarm is emitted, a warning message is displayed, and the queue is stopped.

Sample not found

There is an entry in the autosampler queue. but no sample cup found
Please check to make sure all samples are logged into the correct positions

You may drag entries in the currently logged in samples list to their proper locations
If you wish to keep the current sample information. drag to an empty position in the Currently
logged in samples list

Current sample information

[ExT]

M WaterTxt97 8 MNov 2016 6:41:16 AM __ SF-21 1.00
t ,

Position  Sample ID Time Cell Type Dilution Comment

b

Currently logged in samples

3 (empty)
4 (empty)
5 (empty)
6 (empty)
7 (empty)
8 f{empty)
9 (empty)
0_{amnt

< n r

Position  Sample ID Time Cell Type Dilution Comme *

n

[ Move all samples down ] [ Move all samples up ]

[ " Continue with currently logged in samples l ‘ x Stop queue |

On this window, there are the options to either move the sample up or down in the queue,

continue as logged or stop the queue.

3-10
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Viewing Data

Managing Data Qutput

Opening a Run

To open previously saved data, on the main menu, select File > Open Run. To open any file, select the
xt or .smp file and select Open.

NOTE You must click on the .txt or .smp file to open the run.

NOTE The i-CELL XR software can open existing .txt files generated by previous software versions.

& Open Data File 23]
OQ< [ 1. » Computer » LocalDisk(C) » ProgamData b Vi-CELLXR » data [ 43 ||| search data ol
_—
Organize v New folder = O @
A — 4 Name ’ Date modified Type Size =
P Deskiop ] 5 Daudismp 8/12/2016 11:40 AM  SMP File 1568 |2
4 Downloads 7] 75B.5mp 8/12/2016 11:57 AM  SMP File 15k8 | |
] Recent Places ] 11 Raji.smp 8/12/2016 348 PM SMP File 15 KB
7] 27 Mokt smp 8/16/2016 1:06 PM  SMP File 15 KB
59 Libraries = [ 28 ceMsmp 8/12/2016 11:46 AM  SMP File 15 KB
5 Documents 7] 36 U937.5mp 8/12/2016 327 PM  SMP File 15 KB
o Music ] 45 P12 Ichismp 8/12/2016 11:43 AM  SMP File 15 KB
] Pictures 7] 5043 Kawa.smp 8/12/2016 1200 PM  SMP File 15 KB
B videos | |4 stHeLsmp 8/12/2016 330 PM SMP File 15 KB
7] 53 ARH T7.5mp 8/12/2016 324 PM  SMP File 15 KB
1% Computer ] 68 Alexsmp 8/12/2016 11551 AM  SMP File 15 KB
&, Local Disk (C) 7] 80 KGLAsmp 8/12/2016 1143 AM  SMP File 15 KB
o= KINGSTON (E) = | ] 86 Jurkat.smp 8/12/2016 11:37 AM  SMP File 15K T
Sample files (*.smp)
Text sample files ()

Ifimages exist for the data, the run can reanalyze with a newer version using the Reanalyze function
under the instrument menu. The run results will then be updated and images annotated.

NOTE 7o view images attached to the .txt file, the image folder must be saved in the following folder:
C\M-CH \images.

This run was created with a different Vi-CELL revision, The displayad results will be the results obtained by the original revision,
To reanalyze the image sequence, select the Reanalyze. .. option from the Instrument menu.
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Opening a Bioprocess file

To open a previously saved Bioprocess file, from the main menu, select File > Open Bioprocess. The
Open Bioprocess File dialog box is displayed. Select file and select Open.

T Open Bioprocess File ——— =

—
Ouvb« Local Disk (C3) » ProgramData » Vi-CELLXR » bioprocess [ 4 ||| Search bioprocess 2|
_— - —
Organize Mew folder = Ml @
- il MName . Date modified Type Size
' Favorites ¥
B Desktop ] Jurkatl vebf 10/4/2016 134 PM VCEF File 1KEB
& Downloads L] LPS CHOwcbf 10/4/2016 1:34 PM VCBF File 1KB

%] Recent Places

m

4 Libraries
| Documents
& Music
[&] Pictures

B Videos

% Computer
£, Local Disk (C3)
- KINGSTON (E] ~

File name: .webf + | Vi-CELL Bicprocess files (*wcbf +

Saving Images and Data

To save arun, from the main menu, select File > Save Run. The Save Data File dialog box will appear.
Enter a file name and select Save.

NOTE The data and image files must have the same name or the link between the data and images will be
broken, and the system will not be able to open the saved run, link images and results.

e
O\Jv | » Computer » Local Disk (C) » ProgramData + Vi-CELLXR b data « [ 49 [ Search data P
e e ——— e —
Organize v New folder gz - (7]
A — Name ’ Date modified Type Size =
M Deskiop 4] 5 Daudismp 8/12/201611:40 AM  SMP File 15KB
1% Downloads 4] 758.5mp 8/12/2016 11:57 AM  SMP File 15KE |2
£ Recent Places 4] 11 Rajismp 812/20163:48 PM  SMP File 15KB
7] 27 Mokt smp 8/16/2016 106 PM  SMP File 15k
4 Libraries 4] 28 CEMsmp 8/12/2016 11:46 AM  SMP File 158
7] 36 Us37.5mp 8/12/20163:27PM  SMP File 15K8
% Computer 4] 45 P12 Ichi.smp 812/201611:43 AM  SMP File 158 I
£, Local Disk () 7] 5043 Kawa.smp 8/12/2016 1200 PM  SMP File 15K8
4] 51 HELsmp 812/20163:30 PM  SMP File 15KB
i Network 7] 53 ARH T7.5mp 8/12/20163:24PM  SMPFile 15K8
] 68 Alexsmp 8/12/2016 11551 AM  SMP File 15KB v
File name:  CA\ProgramData\Vi-CELLXR\data\53 ARH 77 smp .
Save as type: [Sample files (~smp) ~
Text sample files (*od) |
= Hide Folders —— I

3-12 PN 383674BE



Quick Start Guide
Viewing Data

3

Another dialog box, Save Run Images will appear. You can either select, Save run only, Save run and
images or cancel. Directories may also be specified.

& SaveImage File [
| « Local Disk (C:) » ProgramData » Vi-CELLXR » images »
Organize v New folder gz - (7]
P— 4 Name . Date modified Type Size 2
P Desktop 1! 5 Daudi 8/12/2016 11:40 AM  File folder H
1% Downloads 1| 11 Raji 8/12/20163:48PM  File folder
%] Recent Places 1L 27 Mokt 8/12/201611:54 AM  File folder
1L 28 CEM 8/12/2016 11:46 AM  File folder
5 Libraries 1L 361037 8/12/20163:28PM  File folder
[ Documents 1L 45 P12 Ichi 812/201611:43 AM  File folder
& Music 1| 503 Kawa 8/12/2016 1200 PM  File folder
] Pictures ) 51 HEL 812/2016330PM  File folder
& videos | 53ARHTY 8/12/20163:24PM  File folder
1! 68 Alex 8/12/2016 11551 AM  File folder
8 Computer - )l 30KGlA 8/12/2016 1143 AM  File folder -
File name:  C:\ProgramData\Vi-CELLXR\images\80 KGLA\80 KGLA_L tif =
Save as type: [TIFF files E«ﬁ -
BMP files (*bmp) |
~ Hide Folders save ancer

Open an Image

To open asingle image for review, from the main menu, select File > Image > Open. The Open Image
File dialog box will display. Select a folder and double click to access the images. Select an image and
select Open. The system is capable of opening both .bmp and .tiff image files.

[T Open Image File =)

L

Search 27 Moltd4

. « Local Disk (C:) » ProgramData » Vi-CELLXR » images » 27 Moltd

l Organize v Newfolder =~ 0 @

St Favorites =
P Deskiop il ; [T ] S :
14 Downlosds e e o e T
"5 Recent Places 27 Moltd Lt 27 Moltd 2.t 27 Moltd 3.t 27 Moltd 4.t 27 Moltd 5.t I

m

4 Libraries
| Documents
o Music . AT O et iy ot e
5 Pictures 27 Moltd_6.if 27 Moltd_7 it 27 Moltd_8 i 27 Molt4 9. 27 Molt_10.4if

B Videos

% Computer

£ Local Disk (C) 27 Molt4_11.4if 27 Molt4_12.4if 27 Molt4_13.4if 27 Molt4_14.tif 27 Molt4_15.4if
= KINGSTON (E) = -

File name: 27 Moltd_12.tif | TIFF files (“.ti hd

BIMIP files (*.bmp)

=)

dosing an image

From the main menu, select File > Image > Qose.
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Data Plots

By selecting from the drop down window on the results section of the main screen, data can be
viewed graphically.

[
Size distribution

Viable size distribution
Circularity distribution
Viable circularity dist.
Cluster size distribution
Viability %

Cell count

Viable cells

Total cells /ml

Viable cells /ml
Average diameter
Average circularity Pt
Average background 20 25
T T DiametE THilrons)

Once aplot isselected, selectingthe button to the right side of the drop down will expand it. To close
the plot, select Qose. Plots within the Bioprocess screen may also be expanded.

| Plot type [Size distribution ~| [options.. | [ Prnt.. | [ Close |
Subrange Statistics
Range: 4.00 microns - 25.00 microns
Mumber 4k4
Number percent 100.0%
hean 9.08 microns
Pt & - -- i e = 7 i Standard deviation 1.95 microns
45 ; i i B i ] Mode 510 microns

Count
-}

Diarneter (microns)

Once a plot has been expanded, statistics can be viewed as well as printed. Various plots can also be
viewed from an expanded plot. Just select plot to be displayed from the drop down options.

Qursors are provided in order to isolate a particular region of a distribution. Qick on the plot at one
end of the desired subrange, drag to the other end of the subrange, and release the mouse. The
"Subrange statistics" display will reflect the region of interest between the two cursor lines.

Only the Size distribution, viable size, circular distribution and viable circular distributions provide
cursors for viewing statistics on a particular region of a plot. All other plots will provide a single
cursor for selecting a given image and displays data related to that image.
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The Chart option dialog box allows you to change the appearance of the expanded graph and to add
a comment that will be appended to the graph print out.

3D plot Heading LPS CHO [CHO (modified)]
Show grid Diameter Distribution
X Axis Sample name LPS CHO
© Linsar Cell type CHO (modified)
Logarithmic Elapsed time  1415:28:33
Colors Background
Viable cells Gradient
Start color .
Dead cells .
End color J

Comments

v oK | [x(:ance|]

Bioprocess data can be viewed as 3-Dplots. Utilizing the Rot function rotates plots. Utilizing the B
function changes the plot elevation. These functions are located on the tool bar at the top of the
graph. Azoom function is also provided to modify the size of the graph.

- R R E———E—EGmGmh—————————
FRev EL[f [l ¥ Rot[v [l * Zm[¥ [ * Plat type |Viable size dist. vl [Optiuns...l I Print... I | Close

v I 22 Aug 2016 11:23:23 AW
W [ 23 fug 2016 10:42:49 AW
7 I 25 Aug 2016 11:54:44 AM
7 I 24 Aug 2016 10:17:15 &AM
v I 24 Aug 2016 11:34:30 AM

24 Aug 2016 10:17:15 AM

14 15 g 23 Sug 2016 104243 AM
D\ameter(micronsg
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Quster Size Distribution

The number of cell clusters within a given analysis can be viewed by selecting cluster size
distribution from the plot drop down window. From this distribution, the number of cell clusters as
well as the number of cells per cluster may be viewed. By clicking on the plot, a cursor appears
which allows the viewing of statistics for a given point on the distribution.

- ™

a

Size distribution

Viable size distribution
Circularity distribution
Viable circularity dist.
Cluster size distribution
Viability %

Cell count

Viable cells

Total cells /ml

Viable cells /ml
Average diameter
Average circularity —

Average background 40 50 M
T Erons)

IS ]
P]-mypg: Cluster size dist - Opfians, . Brint.. I

Cursor Cluster Statistics
\ 4 cell clusters

Expanded Graph

15
Cells in cluster
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After requesting any print command, a Print Results dialog box appears before printing occurs.
Select Cancel or press Esc to Cancel the print command.

Printing a Report

To print areport, on the main menu select File, Print. The Print Results dialog box appears.

Print Options Tab

To select the items to appear on the printed report, check any of the boxes corresponding to the
item that is to appear on the printed report.

Selecting the Run results check box will cause another tab to appear on the print results dialog box
called Run Results Options. Select Save as default to keep your settings.

Fgure 3.10 Run Results Frint
f Print Results I&‘

i Print Options | Run Results Opilnns|

Select the reports ta print:
Completed run summary
V| Run results
Bioprocess / Control
Camera image

Cell types

Save as default

X Cancel

Run Results Options

1l 10 print the Analysis Parameters (instrument settings during analysis), select the Analysis

Parameters check box. To print any of the plots or graphs, check any one or all of the available
selections. The graphs will appear in condensed form on the printouts.

2 Select Save as default to keep your settings.

3 Select oK.

317
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4 select File > Preferences > Printouts tab and select the printout options (properties options for
your printer i.e. portrait, landscape etc).

5 select okto begin printing or select cancel or Esc to abort printing.

Figure 3.11 Run Results Frint Options
(e =)

Run aptions | Directories | Completed L\stl Printouts | Export

Default run printout options

[] Analysis parameters
[] Signatures

[] Print size distribution plot

[] Print wviable cell size distribution plot
[] Print circularity distribution plot

[] Print viable cell circularity distribution plot
[] Print cluster size distribution plot
[] Print wiability plat

[#] Print total count plot

[] Print wviable cell plot

[#] Print total cell concentration plot
[] Print viable cell concentration plot
[] Print average diameter plot

[] Print average circularity plot

[] Print background intensity plot

v o

Print Run

On the lower right hand corner of the main screen, select Print Run. Thiswill generate a quick report
showing the current run results as well as the analysis parameters. The report will print out
according to the latest saved default settings.
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Printing from the Bioprocess/Control Screens

To print areport from either the Bioprocess or the Control screen, select the Print function from the
corresponding Bioprocess or Control pane. This will generate a report containing all analysis
information as well as the graphs appearing on the screen.

Selecting on the main menu, file, then print and on the print results dialog box Bioprocess / Control
will also perform a print of the bioprocess results and/ or control.

Figure 3.12 Rint Results Frint Options
f Print Results @1
Print Options

Select the reports to print:

[[] Completed run summary
[ Run results
[¥] Bioprocess { Control

[[] Camera image

[C] Cell types

Save as default

|« ok | | Xcancel|
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Printing from an Expanded Plot

To print from an expanded plot, select Print. The plot along with data will print on a single page. If
cursors are used, only the statistics for the isolated region will print along with the graph.

Cursors

Expanded Graph

Plotiype [TEFTTOTENN -] [ Opions |

Subrange Statistics
Range: 12.71 microns - 2718 microns
Number 3757
Number percent 92.9%
Mlean 19.22 microng
Standard deviation 2.92 microns
Mode 18.66 microns

®x B N
Diameter (microns)
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Software Menus

CHAPTER4

il

The controls contained in the main window are described in the following sections.

=10l
Stored Run Resulis
Sample ID Demo CHO
Celltype CHO
Dilution factor 1.00
Image 1 Total
Cell count 62 2820
Viable cells 59 2681
Viability 95.2 % 951 %
Totalcells/ml 430 x10° 391 x10°
Viable cells/ml 409 x 10° 372 x10°
Avg. diam (microns) 13.3 13.2
Average circularity 0813 0.853
Avg. background level 205 2049
Images 50
Saved images 50
Size distribution j EI
300
250
200
5 150
(5]
100
50
10 15 20 25 30 35 40 45 50
Diameter (microns)

Image review

Print run |

[ e-ceum0e
File  Wigw Instrument Disgrinstics Help
Camera image 1 of 50
i i - - ]
Camera image €] 0 i o 00 G
= (*] ol
L] ; R
? | 2 o @‘ @ L4
- " L i
e 5 N s
b g%, © ¥ |
Cell types w @ _ o @ ° 2 o
o 9 o 9 © @ W
ﬁ (%) @ ~
5 © v 4
LY
i o s
: 9 o © & PR
L8 53 '*) > @
Q v
: 2 0
e 4, @ o w
v W g s
ng “ . v i
o 0% 6. % 4
i S Y . ¢ g o
- Z v W
Instrument Status |
Status Instrument not connected Reigents Log i sample
Position
Sample ID Hone 18 Start gueue
218
Cell type
Operator B
\ : C:\ProgramData \Vi-CELL¥R \data'Demo CHO.smp C:'ProgramData\Vi-CELLYR jmages'\Demo CHODemo CHO_1.1f

LI AN,

Figure 4.1 M-CAL XRmain Window
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Fle Menu

View Instrument Diagnostics Secu

Open run...

Save run as.

Sign Run...

Export Run as Excel file...
Add run to Excel file..,

View completed runs

New Bioprocess...
Open Bioprocess..,
Close Bioprocess

Save Bioprocess as Excel File...

Control 3

Image 3

Coenfiguration..,
Preferences...

Cell Types »
Print...

Exit

Figure 4.2 Fle Menu

Open Run...

This menu item displays a dialog box to open a previously saved 4.smp or .txt file. If images are
linked to the file, they too are opened. You can open existing bioprocess, control, and sample files
generated in any Vi-CELL XR software version.

I Open Data File [
[1+ Computer » Local Disk (C) » ProgramData » Vi-CELLYXR » data Search data )
|| Organize +  Newfolder = M @
¥ Favorites = Name - Date modified Type Size s
B Deskiop 4] 5 Daudismp 8/12/2016 11:40 AM  SMP File 15K |2
& Downloads | 75B.smp 8/12/2016 11:57 AM  SMP File 15 KB
% Recent Places 7] 11 Rejismp 3/12/20163:43PM  SMP File 15K8
] 27 Moltd smp 8/16/2016 1:06 PM SMP File 15KB
5 Libraries 5 28 CEM.smp 8/12/2016 11:46 AM  SMP File 15K8
@ Documents 2] 36 U937.smp 8/12/2016 3:27 PM SMP File 15 KB
& Music 4] 45 P12 Ichi.smp 8/12/2016 1143 AM  SMP File 15K8
=] Pictures ] 50A3 Kawa.smp 8/12/2016 12:00 PM  SMP File 15 KB
& videos 7] 51 HELsmp 3/12/2016320PM  SMP File 15K8
] 53 ARH 77.smp 8/12/2016 3:24 PM SMP File 15KB
8 Computer 5] 68 Alexsmp 8/12/2016 11551 AM  SMP File 15K8
E Local Disk (C:) || 80 KG1A.smp 8/12/2016 11:48 AM  SMP File 15 KB
o= KINGSTON (E) =[] 86 Jurkatsmp 8/12/2016 1137 AM  SMP File 15KE T
File name: *smp * | Sample files (.5 =
Text sample files (*od)
=
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Save Run As...

This menu item saves test data in the directory that is chosen in the dialog box. You can save the
filename as .txt or .smp format. Images may also be saved.

& Save Data File —— g
—
| L. » Computer » Local Disk (C:) » ProgramData » Vi- » data - |4 eorch doto
(J | = Local Disk (C:) » P D. Vi-CELLXR » d I »
S
Organize * New folder = L7
{ Favorites st =2
B Desktop 5 Daudismp E
& Downloads 4] 758.smp
=\ Recent Places 11 Rajismp
1) 27 Moltd smp
4 Libraries 28 CEM.smp
35 U937 smp
1% Computer 45 P12 Ichismp
&L Local Disk (C:) 5043 Kawa.smp
51 HEL.smp
€ Network ] 53 ARH 77.5mp
68 Alex.smp i
File name: -
Save as type: | Sample files (*.smp) -
= Hide Folders | cancel
— I . x — = =

Sign Run

Any logged-in user can add electronic signatures to run files. Run file signatures can be viewed or a
new signature added by using the Sign run button in the Run Results pane (not available during
Acquisition), the Autosampler Queue, or selecting File > Sign Run. Use the Meaning box to select the
meaning of the signature for example, Creation, Review, or Approval. Signature meanings can be
defined in the Security: Configuration tab.

Sign run (=]

Existing signatures

Date User Meaning
11 Oct 2016 7-13:57 AM  Senice Creation
11 Oct 2016 7-15:32AM  Senice Review

11 Oct 2016 7-16:37 AM  Admin1 Approval

Meaning

() Creation

) Review

@ Approval

After selecting the OK button, you must reconfirm your password.

Reconfirm Passwerd @

Password

(Zoc] [ema]
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If the run has at least one signature of a particular meaning, then the appropriate letter below the
Sign run button in the Run Results pane will appear depressed. Asignature cannot be removed from

arun file. Signed runs will maintain the signatures when saved to other locations.

| Call count

Total cell count

Image:

! Sign "‘“__;i Image review

ci IR A

Prnt run

Export Run as Excel file...

This option saves test results as an .xlsx Microsoft Excel file. The run results may also be

5 10 15 X 25 30 35 40 45

automatically stored in an Excel file at the end of the run:

4-4

(2] If the Export to Excel check box was selected when the sample information was entered at the

Log In screen, or

[=2] If the Autosave run results to Excel format by default was selected in the Preferences > Run
Options tab for an unknown sample.

The new file will have the same name as the sample IDwith an .xIsx extension. The path of the folder
in which the file is stored is indicated by the Exported files path in the Directories tab in the
File > Preferences menu. See Directories Tab.

#d Libraries

an Coultes
M Computer
i Metwerk <
Fil name: | DA

Save as type: | Excel files (o)

= Hide Folders

T

Save

T Save Excel File [ma]
CJ\J | i » Computer » Local Disk (C:) » ProgramDats » Vi-CELLXR » export v |4y D
Qrganize » New foldes =
{ Favorites
BB Desktop
® Downloads
2. Recent Places
B Desktop

Cancel
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Add run to Excel file
Use this menu item to add run results to an existing multi-run Excel file.
The run results can be automatically stored in a multi-run Excel file at the end of the run:

(=] If the Add to multi-run file check box was selected when the sample information was entered on
the Log In sample screen.

Log in sample 3]
Poston [1 ]
Sample ID
Celltype  |CHO =
Dilution factor 10
Date  9/30/2016 rH Time  140:18PM £

Comment

7] Save images [F]Print results
Export to Excel file

Add to multi-run file

| o OK Next sample

Ifthe Add run resultsto multi-run Excel file was selected in the Run options box in the Run options
tab in Fle > Preferences for an unknown sample.

Preferences X
Run options | Directories. | Completed List | Printouts | Expont
Unlogged samgles

Next sample 1D WTATRAUR

Cell type cHO =
Dilution factor 1.0 =
Run options
Autosave run results to Excel file { xlsx)

Autoprint run results

7] Add run results to multi-un file
Browse
Autosava run images
Concentration exponent Concentration significant figures
10 @10 2 ®3
) Autoincrement sample names Show pump commands
¥ Display full image Show pump emrors

| o ok | | Xcancel

When a new multi-run Excel file is specified in the default sample settings in the Run optionstab in
File > Preferences, then a dialog is displayed where the results to be stored are selected.
See Run Options Tab.
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View completed runs

The Completed runs log screen creates and maintains a separate list of all completed runs. Al
completed runs are automatically added to the Completed runs log. Double clicking on a line item
from the completed runs log opens the associated data file and loads the linked images to the main
screen.

This screen provides the ability to:

Display the total number of runs

[=] Show the most recent (n) runs

Show runs from a specific date range
Show all runs

[=] Add or Remove a Comment

Save the list as...

[=] Export the list to an xIsx file

Print

Move full run log to archive and clear
(=] Open the archive

Access the Help - (displays the ECError codes)

| Completed nans log e
i
I  Sampis name |EC | User D | Time | Codl type | Vististy | Cone | PF | Comment L=
| wate2sE wilrand I0ct 20N 00815 AM Ttk MNT% 0 waler 298
|w & BroprocessF (Fun 12) adimand J0ct 2006 1004 24 AN Quick 41% 02
1| [ s ControlC: jfien 4) adman? A 0ct 2006 1002 03 AM Vi-Count Mi% 0¥ F
1| | 2 Comtrota, (Ren 15} admar? 30ci 7016 55315 AM Quick gim F
|o” £ Beopracuial Ren 19) el J0et 2006 55053 AM Quetk S500% 029
| ControlC: (Ren 3 sdman? 3 Oct 2096 4008 AM Vi-Coun 5% 0ME F
|w* £ BroprecassF (Run 11) adman 0ct 2006 B:33.16 AM Quici Io% o
|, Controtd, Fen 15) dmirc? 1 0ct 2008 01243 AM Quicic 01 F
|w” £ BioprecassE (Run 18) pedrran? 3 0ct 2096 B:0021 AM Chunc s22% (2 Bio Evun 18
| walei2s? piaA? 29 Sap 2096 34704 PM Quit 0% 039
| wate296 sdmand 20 Sep 2016 344 43PN Quick 6T6% 0313 watar 296
|w* B BvoprocessE (Fn 17) michael 2T Sep 016 S-316 AN Qe §14% 03IW
iJ,-'_',ﬂ.:\pm-ceHL iFten 16} mechasl 2T Sap Mt BE1 O AN Ouscke i 039
|o 4 Comiro (Ren 15) mechasl 27 Bap JOVE BAE 42 AM Chuscic 0 F
|l wmar2es machpal 27 San 2016 B4 AM Quit BER 029
!J wanl #1292 30 Awg HTE 24300 PM Queck a28% 0
| water201 Mary © 2T Aog 2016 4 564T AM Quick 0% 02
| walershomeposured00ms 102 Adrminestrator 26 Mg s 1085 3T AM ViCount Ba% 07
iJﬂH-o:‘xv:s.‘ [Ran M) Mary C 26 Aog TOWE 99T £5 AM Cuscic 2% 0w
| 7 Controls fun 14) echpal 24 Aag 2006 T1830 AM Quick 0z F
| s Control (Run 13) michael M Ao HIE 62340 AM hick 0z P
| % ControtC: (Run 2 Adminestraior 24 Aoy MG B EHAZ AM Vi-Count RE% 0415 F
| water2ad 20 heg 2016 22745 PM Ousicke 06% 0402
|’ walec2E3 20 Aoy 2006 22573 PN Chuic arss 04
| wate2E? 20 Aug 2016 13903 PM Quick WI% 0389 waler 297
Total count 118 This st
@ Ghowew (50 =  mosteecent s S il purs [ = L Move full run kg 9 7 Hep
= = archive and chear ]
’ Apgly Exgpor b2 ILEX fle
 Shownms bom [11 [ 015 ot [2015 = Qoo ot . |

The Completed runs log dialog has a Comments field with a limit of 12 characters. All characters are

allowed.

The Save as button will save the list of events selected to an archive file (.vcs3) file.
Use the Export to XLSX file button to export the list of runs selected to an Excel file.

Use the Print button to print the list of runs selected.
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The Move full run log to archive and clear button moves and archives the whole content (Total runs
count) of the run log to a user-specified file and clears the Completed runs log dialog.

ECEror codes

The error code meanings list is displayed when Help is selected:

Error code meanings @

EC code:
(blank}: success
1: Error writing sample file during autosave.
2: Error creating image directory.
3: Error saving run images.
4: Error writing spreadsheet file during autosave.
5: Error writing multirun file after run,
G: Error writing bioprocess file,
T: Error writing mirrer sample file during autosave.
8: Error creating mirrcr image directory,
9: Error saving mirror run images.
10: Errcr writing mirrcr spreadsheet file during autosave,
11: Errcr writing mirrer multirun file after run,
12: Errcr writing mirrer bicprocess file,

Viability: viability percent, or blank if the run is a nen-viability control run.

P/F: control pass/fail.
Comment: comment added in this window. Mot the same as the run's eriginal

Comment.

New Bioprocess...

Use this menu item to create a new Bioprocess type. Acell type must be selected that is used for
analyzing all of the samples of the bioprocess. The starting date and time entered are used to
calculate the elapsed time associated with the results for each sample. When OKis selected, the new
bioprocess is created and is in the opened state. This will place a new icon on the left hand side of

the main screen.

i New Bioprocess ﬁ
Name .I—
Reactor
Cell type ._Yeasl-Jmicmn -
Starting date 8/ 4/2016

Starting time ~ 2:21:03PM

Comment

Automatically add to multi-run Excel file

| & OK | | X Cancel

Abioprocess remains open until it is closed using the Qose Bioprocess option in the File menu.

Once a bioprocess is closed, it can be reopened using the Open Bioprocess option in the File menu.
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If the 6 and restarted, the bioprocesses that were open when the software was exited will still be
open when the application is restarted.

When a bioprocess is created, a file is created with the same name as the bioprocess and the .vcbf
extension in a folder specified by the bioprocess path in Preferences > Directories.
See Directories Tab.

If Add to multi-run file is selected, then an Excel file is created with the same name as the bioprocess
with an .xIsx extension in a folder specified by the Export directory in
Preferences > Directories. See Directories Tab.

The parameters stored in the file are determined by the selections in the Preferences > Export tab.

Anew line is added to the multi-run Excel file after each run of the bioprocess is completed.

Open Bioprocess...

48

Opens a pre-saved bioprocess.

While in the open state, a bioprocess will have its own icon in the navigational bar. Clicking the left
mouse button while selecting the Bioprocess icon will cause the information for the bioprocess to
be displayed in the Bioprocess pane.

NOTE The total number of Bioprocesses and/or Controls that can be open at one time is 100.

Cameraimage

Autosampler

&

Cell types
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The Bioprocess pane displays the Bioprocess run results for all runs within the bioprocess, and

provides graphical views for 2 result parameters. The displayed parameters can be changed at any
time by choosing from drop-down lists.

Bioprocess

Name LPS CHO Viable cells
Reactor Test

Cell type CHO

Comment

Start time 22 Aug 2016 11:15:01 AM
Number of runs 5

g 8883

‘Wiabile cof count

[ ]
450 ]
Last run

Elapsed time 48:19:29

5

G R T T T T TR

Elapsed T (hours)
Viable cell count 535

Total cedl count 581 | Cell count - O

Growth rale ( /howr)  0.320 800

Doubling time (hours) 216 =

Run review: | A P M

Total cadl count
BE8EE

Log in new run Print

g2

Export data summary for all runs Elapzed Tims (hours)

The Last run area provides the most updated information about the bioprocess. It shows the most
updated values of the bioprocess together with the growth rate and doubling time of viable cells.

The values are calculated from the results of the last two runs using the formulae:
(2] Growth rate per hour = (In V2-In V1)/ (t2-t1)
(=] Doubling time in hours = In 2/ Growth rate per hour

Where:

V1 =Viable cell concentration in cells/ mLat elapsed time t1in hours
V2 =Viable cell concentration in cells/ mLat elapsed time t2 in hours
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An expanded version of the graphs can be displayed by selecting |3 in the top right hand corner of
the graph.

An B W Rt @ om @ A

Coull ]
eneemBOIESHEYNNEEEY

Graphs are either provided with populations for the different runs in the bioprocess indicated in
different colors, with a legend provided, or as a single line graph.

When the instrument is the idle state, stored run results can be accessed using the Run review
arrows or by double clicking a particular point on one of the two graphs with the left mouse button.

Bioprocess |
;
(Viabily % - O Elapsed
100 i
o Dilution
%
=2 a4
£ Cell cov
p PR
g : | Open run
& Exclude run
3 Total ce
RN T TR T TR TR ! Viable ¢
Elapsed Time (hours) Avg. dia

The selected runs are indicated by slightly larger yellow squares.

Arun can be excluded from the displayed bioprocess result by selecting the run on one of the
graphs, clicking the right mouse button and selecting the Exclude run menu item.

The number of runs and the run numbering will remain the same and the run file of the excluded

run will still be retained, but the graphs and last run values will no longer include data from the
excluded run
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The process can be reversed by clicking the right mouse button while pointing at some part of the
graph other than a specific point, selecting Restore runs and then left clicking on the run to be
restored, which will be identified via the file name.

File View lnstrument Disgnostics Help
Bioprocess Stored Run Results
P I'mm o Bt i S Sample ID LPS CHO (Run 1)
- - Dby, 5 =] Elapsed time  0.08:21
]
R jost L Dilutian factor 1.00
Cel type CHO n image 1 Total
Comment £ * - Cell count 18 a7
Start time: 22 Mg 2016 11:15:01 AM ; i, Viable cells 18 655
Number of runs & e B Viability 100 % 954 %
o Restore nn L] Tirne: 470214 Visbilty % 889 ﬁ 0985 x10" 0752 x10°
Last run = w = s % ¢ 2 . .
= = A * Viable cefls fml 0985 x 10 0717 x 10°
Elapsed time 481929
Elapted Tine (howrs) Avg. iam (microns) 158 151
Viability % 921
Average circularity 040 0758
diam_ {microns) 155 -
Avg (i ) |Avg. diam J = Avg. background level 206 2042
Growth rate { [ hour’ 00137 n
e Lhoto o Images 50
Doubiling time (hours) 50.8 g " Saved images 50
g v
ic - B
Runreview: 4| 4 | D[] 5 14 Size distnbution z m|
| 5 2
}(‘ 12 0
Log in new run Print :L L :3
PR T HE T T T P
Export data summary for all runs Elapaed Time (howes) 5 2’; it
[ 3 Il
1 7 Y
Instrument Status 10 | L \-_,iLq -
s andy M [ 1 flna
Reagents o LU Y ol
Status Idhe E Log in sample L] 15 0 Ed
Position 12 L (e
Sample ID ey Start queue
70 Image review
Cedl type l
Operator E = J

Logging in a Bioprocess Sample
In order to log in a bioprocess sample, the bioprocess must be created and be in the open state.

The bioprocess sample's name is displayed in the drop-down list of sample names in the Log in
Sample dialog.

When a bioprocess is selected as the sample name, the cell type is set automatically to the type
specified when the bioprocess was created.

NOTE The name provided for the bioprocess at the time it was created must not be changed. If changed, the
sample results will not be linked to the bioprocess in the software.

The time and date associated with the sample is set to the current time and date.
This time is used to calculate the elapsed time that is associated with the sample.

If necessary, you can change the date to the time that the sample was removed from the bioreactor
ifthat would be more appropriate. Changing the date on the Log in sample dialog only applies to the
Bioprocess.

Abioprocess sample may also be logged in by double-clicking its icon in the blue navigation bar,
then selecting "Log In New Run" from the Bioprocess pane, by clicking the Log in Sample menu item
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in the Instrument menu or the Instrument Status area of the software. The Log in sample dialog is
then displayed with the sample name and cell type already set.

[ Log in sample " @‘
Paosition
Sample D LPS CHO -
Celltype |CHO
Dilution factor ~ 1.00 -
Date 10/ 4/2016 5| Time  2:05:34 PM =
Comment
Save images [C1Print results
[]Export to Excel file
[T Add to multi-run file
LPS CHO -
‘ ¢ OK ‘ ’ Next sample ] IXCanceI ]

Bioprocess Run Results

Access run results using the Run review arrows or by double clicking a particular point on one of the
two graphs with the left mouse button. The results are displayed in the Stored Run Results pane.

Stored Run Results
Sample D LPS CHO (Run 1)
Elapsed time  0:08:21
Dilution factor 1.00

Image 1 Total
Cell count 18 687
Viable cells 18 855
Viability 100 % 954 %

Totalcelis /ml 0985 x10° 0752 x 10°
Viable cells ml  0.985 x 10° 0717 x 10°

Avg. diam (microns) 158 15.1
Average circularity 0.840 0.758
Avg. background level 206 204.2
Images 50
Saved images 50
[Size distribution - O

50

45

40 '

= \

= 1
3z 1l

15 | 1

10 - T

| i
|yt S i,

10 15
Dismeter {microns)

Image review
The Sample IDshows the name of the bioprocess together with the bioprocess run number and the
elapsed time from the start of the bioprocess.

The run results are automatically stored in a run file whose name will consist of the bioprocess
name and the bioprocess run number.
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The run file is given the .smp extension and is stored in the folder specified in the
File > Preferences > Directories tab, in the Run data files area. See Directories Tab.

The results of a single bioprocess run can be opened, printed, exported and saved.

Jose Bioprocess...

ABioprocess remains in the open state until it is closed using File > Qose Bioprocess. The complete
bioprocess file is stored in the Bioprocess folder, with the file extension of .vcbf.

Save Bioprocess as Excel file...

Control...

PN 383674BE

This option saves test results as an .xIsx Microsoft Excel file.

New —Qreate a control file for monitoring instrument performance.

Modify —Modify an existing control file.

Open —Opens an existing control file.

NOTE The total number of Bioprocesses and/or Controls that can be open at one time is 100.
Uose —Coses any opened control files.

Export —Exports data as an Excel file.

Qreating a New Control

The Vi-CELL Concentration Control isthe only validated control for use on the system. The cell type
should be the Conc. Ctrl cell type, and the assay parameter and acceptance limits are provided in the
product assay sheet. The assay parameter and acceptance limits must be entered together with
information about the current lot.

[ New Control ﬁ

Name |

Cell type | Yeast-3micron )|
Assay parameter | Viability % x:
Acceptance limits  +/- %

Comment

Current lot

Lot number
Expiration date &/ 4/2016

Assay value %

| v oK | [ % Cancel |

4-13
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When the dialog is accepted, the new control is created and is in the opened state. An icon with the
control name will be present in the Navigation Pane.

Cameraimage

Faile;
L=

Autosampler

&

Cell types

A

5478093

Acontrol remains in the open state until you select File > Control > Qose.

If the software is closed and restarted, the controls that were open when the software was exited
will still be open when the software is restarted.

When acontrol is created, a file is created with the same name as the control and a .vccf extension
in a folder specified by the Control files path in the Directories box of the Directories tab in the File
> Preferences menu. See Directories Tab.

While in the open state, a control will have its own icon or list entry in the navigational bar. dicking
the left mouse button while pointing at this icon or list entry will cause the inform9ation for the
control to be displayed in the Control pane.

Control

Name Demo Control Last check

Cell type Conc. Control Date 18 Nov 2016 11:38:02 AM
Assay parameter Total cells /ml Total cells /ml x 10% 1.00

Acceptance limits +/- 10.0%
> Total cells iml @

Comment
13

Number of runs 3 12

1

Current lot

Lot number 5478093

Total cells /ml (x 10°5)
a
a

Expiration date 16 Feb 2017

Assay target value 1.00 cells/ml x 10°

MABH
HMHATHE
TMHMBHE
MAGHE

i Log in new run ] i Print I

l All l [ Las‘:Year] lLas‘t Munthl

Run review: [I] [E]

[ Export data summary for all runs I

For an open control, the pane can be accessed by pointing at the control entry icon in the
navigational bar.
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The Control pane is automatically displayed when the control is opened and when the control is
created.

The Control pane contains a graph that shows how the measured value of the assay parameter has
changed with time. The acceptance limits are shown on the graph as two lines displaying the upper
and lower limits of the assay range.

An expanded version of the graph can be displayed by selecting [ in the top right hand corner of
the graph.

The Last check box provides the most updated information about the control, showing the date
when the control was last run and the measured value of the assay parameter.

Ifit was within the acceptance range, then a green check mark is shown. If the values are not within
the acceptance range, a red cross is displayed. The selected run is shown as a yellow square on the
graph below the Last Check area.

Arun may be excluded from the displayed control results by pointing at the point from the run on
the graph, clicking the right mouse button and selecting Exclude run.

The number of runs and the run numbering will remain the same and the run file of the excluded
run will still be retained, but the graphs and last run values will no longer include data from the
excluded run.

The process can be reversed by clicking the right mouse button while pointing at some part of the
graph other than a specific point, and selecting Restore runs, then selecting the run entry to be
restored.

When the instrument is the idle state, detailed run results can be accessed using the Run review
buttons or by pointing at a particular point on the graph and clicking the left mouse button. This
prompts the system to load the linked images for the selected point, and displays the results in the
Stored Run Results area.

Logging in a Control Sample

In order to log in a control sample, the control must be created and be in the open state.

The control sample's name will then appear in the drop-down list of sample names in the Log in
sample dialog.

When a control is selected asthe sample name, the cell type is set automatically to the type specified
when the control was created. The time and date associated with the sample is set to the current
time and date.

Acontrol sample may also be logged in by selecting Log in new run from the control pane, or by
selecting Instrument > Log In sample from the main menu bar, or selecting Log in sample from the
Instrument Status pane.
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Control Run Results

When a sample from a control is analyzed, the results are shown in the Run results pane.

Name Demo Control
Cell type Gonc. Control
Assay parameter Total cells /ml
Acceptance limits +/- 10.0%
Comment
Number of runs 3

Current lot

Lot number 5478093

Expiration date 15 Feb 2017

Assay target value  1.00 cells/ml x 10%

| Log in new run ‘ | Print |

‘ Export data summary for all runs |

Control

Last check
Date 18 Nov 2016 11:38:02 AM

Total cells /ml x 10% 1.00

Total cells iml @
13
& 12
e
5
g
E o o
®
o [m]
8 ua
5
8
~ 08
© © @
= = = =
5 = 5 E
= = = =
Date
l All l ‘ Last Year ‘ |La5t Mnnth|
Run review: \I\

The run results isautomatically stored in a run file whose name will consist of the control name and

the control run number.

The run file is given a .smp extension and be stored in the folder specified by the control path in the
Preferences > Directories. See Directories Tab.

The results of a single control run can be opened, printed, exported and saved.
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Modifying a Control Lot

When you change the lot of the control sample, the information about the new lot can be entered
in the Modify control dialog found in File >Control >Modify, or the New Control can be created in
File > Control > New.

Modify Control (=23

Name Demo Control

Cell type  Conc. Control

Assay parameter  Total cells /ml
Acceptance limits +/- [N %

Comment

Current lot

Lot number 5478093
Expiration date  12/13/2016 =

Assay target 1.00 cells/ml x 106

[\/ oK l |XCanceI|

The graph in the Control pane automatically shows the appropriate acceptance range for each
sample that takes account of the lot from which it was taken.

The system displays a warning when the current lot has passed its expiration date.

When you select the Log in new run button on the control pane, the Log in sample dialog appears
with the sample name automatically shown as the control name and the Concentration Control cell
type should be displayed in the Control pane. Select OKto close the Log in sample dialog, load the
sample in the appropriate location in the carousel and select Start queue.

The run results are automatically added to the control file information and be displayed in the last
check box and on the graph in the Control pane.

Opens —Opens a stored image file.

Jose —Closes an image being viewed.

Save as —Allows for the saving of images. Files are saved as .tiff files.
Reanalyze —This option “reanalyzes” a saved image.

The effect of changing individual cell type settings can also be investigated by reanalyzing single
images. This is much faster than reanalyzing all of the images of a run and is a good way to
experiment and observe the effects of changing the various settings. Once approximate settings
have been found, they can then be checked and optimized by reanalyzing all of the images.
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Configuration...

Is where hardware such as printers are defined. Also, calibration and security information are
defined. The Instrument Serial Number is specified here so that it can be included in the saved runs
and reports.

Hardware Tab

Select the Hardware tab to access the hardware configuration information

Configuration @
Instrument
Serial number AH4T249
Firmware version 1.06

Pump firmware version  1.17

Camera

Maodel AVT Guppy F1468 S/N 252367457

X resolution 1280 Gain 600 %
Y resolution 960 Exposure 310 ms

Autoflush time  6:00:00 AM

Computer

Active printer  OKI B4600(PCL) Select...

Communications settings...

(Zoc] [ema]

This dialog provides the following information:

(=] Instrument - Serial number, Firmware version, Pump firmware version
[&] Camera - Model, S/ N, Xresolution, Y resolution, Gain% Exposure%

NOTE The Instrument and Camera values can only be modified by service engineers.

(2] Autoflush time
(=] Computer - Active printer, an option to select the printer
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Communications settings - When selected and connected to the unit, the following message is
displayed:

Communications &
] |
Port lcomt  ~| |

[ « Connect ] | X Cancel |

Calibration Tab

Select the Calibration tab to access the calibration settings.

The Effective Field of View value in the configuration or calibration screens permits you to calculate
concentration to verify them against reported values

r —
Configuration &

| Hardware | Calibration | Secuty|

Calibration settings

Microns/pixel 0.688¢

Camera field of view (microns) 882 x 661

Effective field of view (microns) 832 x 611

Flow cell depth (microns) 89.3

I
Set focus offset (microns) 14 I
Trypan blue dilution factor 20 |

Concentration factor
Recommended focus position 120

Current focus position 7

Image analysis version 2.42

lx Cancel |

This dialog provides the following calibration settings for the system:

Microns/ pixel

[=] Camera field of view (microns)
(=] Effective field of view (microns)
=1 Flow cell depth (microns)

(=] set focus offset (microns)
Trypan Blue dilution factor
Concentration Factor

[=] Recommended focus position
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(5] current focus position
(=] Image Analysis Version
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Security Tab

Select the Security tab to access the security settings.

r - o
Configuration @

Hardware Cahhration‘ Security ‘

Security Off Turn on

18

Password expiration 60 days

C:\ProgramData\Vi-CELLXR\prf

Signature meanings (|

Creation c

Review R

Appraval A

This dialog provides the following settings for facilitating 21-CFR Part 11 compliance with the
Vi-CELL XR software:

(=] Turn Security on/ off

Inactivity timeout time - Minimum 1 minute to a maximum of 1439 minutes

Password expiration - See Change Password for password requirements.

[=] Preferences directory location and the ability to browse for different locations

Signature meanings which are User defined

Preferences...

PN 383674BE

Preferences are configured during software installation. Refer to Setting Up Preferences to define
various parameterssuch as Run options, Directories where data is to be saved to, what auto-sampler
Completed List items to show, options and parameters on Printouts and the items to Export on Excel
spreadsheets. Auto-increment file name, Auto-save run images, Auto-print and Auto-save run
results to Excel are other options available. For detailed information on preferences, refer to,

(=1 Run Options Tab

Directories Tab

Completed List Tab

(=] Printouts Tab

(=] Export Tab
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Add —Allows for the creation of cell types.
NOTE The maximum number of Cell Types is 100.
Modify —If a cell type requires the changing of certain parameters, use the ‘modify’ option to
perform this task.
Delete —Allows for the deletion of cell types.
Print...
Use the Print Options dialog box to choose which elements of the report to print.
I'F‘r\'m Results - @1
Print Options
Select the reports to print:
[T Completed run summary
[C1Run results !
|| Bioprocess f Control
[C]Camera image
[ Cell types |
Save as default !
v o |
Exit...

Exits the program. Upon exit, if any test results remain open, a dialog box will appear asking
whether or not you wish to save your results.
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Camera Image —Provides ‘real time’ camera images.

Auto-sample Queue —Changes over to the Sample Queue screen.

Cell Types —Changes over to the Cell Types Screen.

Show Full Image —The image is scaled so that the full image is shown within the working pane.

Annotated Image —Turns on the red and green circles around cells on the images, which denote
dead and live respectively.

Binary Image —Will convert images to black and white.

Also, any control or bioprocess files that are open will also be listed on the View menu.

Instrument Diagnostics !

Camera Image

Autosampler queue

Cell types

Demo_Bioprocess
v | Show Full Image

!'v  Annotated Image
| Binary Image

Instrument

PN 383674BE

Log In Sample —Adialog box appears for entering sample information.

Jear Completed List —Clears the completed runs list.

Start Queue —Begins an analysis.

Stop Queue —Will halt analysis on samples already in the auto-sampler queue.
Pause Run —Will pause analysis.

Resume Run —Will continue with a run if paused.

Cancel Run —Cancels arun.

Prime —Will prime reagents through the lines ensuring no bubbles are in the system.
Hush —Hushes the flow cell.

Decontaminate —Takes you through a step-by-step decontamination procedure.
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Drain —Empties the reagent lines back into the reagent containers.

NOTE If the instrument isto be left unused for an extended period of time, if it isto be transported to another
location or is likely to be exposed to temperatures below or close to freezing, then it should be drained.

If the instrument has been exposed to potentially hazardous samples you should decontaminate it before
draining.

Replace Reagent Pak —Provides instructions on howto properly replace reagents and also empty
the waste container.

Reanalyze —Re-calculates data on saved runs.

Diagnostics

Set Focus —If the system requires re-focusing, this option takes you through a step-by-step
procedure on performing an auto-focus routine using the Vi-CELL focus control (PN 175474).

Set Reagent Level —Will set the reagent levels based on a percentage specified by the end user.
Live Image —Shows real-time images.

Gray Level Histogram —This option shows a gray-scale histogram. Thisis for checking the quality
of the light source.

Security

el
Add New User...
Reset User's Password...
Edit User Preferences...
User list

View Audit Trail

View File Error Log

View System Settings File
View Run Signatures
Leck Instrument

Change Password...

Switch Users..,

When security is turned on, the Vi-CELL XR software has been designed to facilitate compliance
with the USFood and Drug Administration's (FDA) regulations on electronic records and electronic
signatures (21 CFRPart 11). Vi-CELL XRrun files have been designed to meet the requirements for
electronic records to be submitted to the FDAin electronic form.

When security is turned off, the Vi-CELL XR software gives all users access to all features except for
a few service and diagnostics capabilities that might damage or affect the accuracy of the
instrument, and certain security-related features.
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Add New User —Administrator function. See Add New User.
Reset User’s Password —Reset the password to create a new password.

Edit User Preferences —Edit User Preferences for Run options, Directories, Completed List,
Printouts, Export. Refer to Preferences...

User List —Displays a list of users and contains information on when the user was created, by
whom, at what level, and when it was created. Administrator can change user levels, can remove a
user, enable a user and disable a user.

View Audit Trail —The system audit trail is displayed by selecting Security > View Audit Trail. See
View Audit Trail for details.

View Fle Error Log —Maintains a list of all file open/ read/ write errors encountered anywhere in
the software. See View File Error Log for details.

View System Settings File —The System settings file maintains the system settings for reagents
and the system parameters. See View System Settings File.

View Run Signatures —The View existing run signatures shows the existing signatures for the
selected run. See View Run Signatures.

Lock Instrument —Locks out a user from attempting to utilize the instrument. In order to gain
access to the system, a user name and password must be entered.

Change Password —Create a hew password. See Change Password.

Switch Users —Switch to another operator.

View Audit Trail

Select Security > View Audit Trail. The Audit trail log can be archived, saved to a different file,
exported to an Excel file, and printed.

Use the Save as button to save the list of audit trail events selected to a file (*.vcsl).
Use the Export to XLSX file button to export the list of selected events to an Excel file.
Use the Print button to print the list of selected events.

Use the Move full audit trail to archive and clear button to move and archive the whole content
(Total event count) of the audit trail to a user-specified file and clear the Audit trail dialog.

Use the Open archive button to view a saved archive file.
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Audit trail i
Event User ID Time Parameter =
Log in user after timeout michagl 29 Sep 2016 6:49:10 AM
Creating new cell type from bioprocess file Administrator 29 Sep 2016 633:10AM  Yeast-3micron
Add user Administrator 29 Sep 2016 6:13:12AM Mary C IE
Remove User Administrator 29 Sep 2016 6:12:43 AM Mary C
Change user level Mary C 29 Sep 2016 6:12:17 AM Administrator
Add user Administrator 29 Sep 2016 6:11:03 AM admin2
Add user Administrator 29 Sep 2016 6:06:21 AM Mary C
Remove User Administrator 29 Sep 2016 6:05:56 AM Mary C
Log in user Administrator 29 Sep 2016 6:05:09 AM
Log in user Senice 28 Sep 2016 5:20:12PM
Log in user Senice 28 Sep 2016 5:19:19 PM
Log in user Senice 28 Sep 2016 5:16:13 PM
Log in user Senice 28 Sep 2016 5:14:19 PM
Log in user Senice 23 Sep 2016 4:38:04 PM
Auto flush Senice 28 Sep 2016 4:33:10 PM
Log in user Senice 28 Sep 2016 4:33:00 FM
Log in user Senice 28 Sep 2016 3:55:15 PM
Log in user after timeout michagl 28 Sep 2016 3:23:46 PM
Copy audit trail section Administrator 28 Sep 2016 8:34:50 AM C:\ProgramData\Vi-CELLXR\system\AT_Jun-Sep2(
Log in user Administrator 28 Sep 2016 8:32:51AM L
o FER— BESE ] S s & o e oo

Total event count 2125 skt [ Ahove it st s o, |
. Save as... J archive and clear
© Show the \mn | most recent events *) Show all events
. - ) ) | [ Export to XLSX file._. ‘ ‘ Gpen archive. - I
dd  mn Vyy did  mm ‘ Apply ‘
© Show eventsfom 01 01 2015 to 01 01 2015 [ P ] IWI

The View Audit Trail screen displays the time and details of the following events.

Log in user

Login Failed

[=] Checksum error

Switch Users

Change Password

Reset Password

Archive audit trail

[=] Archive Error Log

Archive completed run log
(=] copy audit trail section to file
Copy error log section to file
Copy run log section to file
Security On

Security OFf

(=] Add User

Enable User

Disable User

Change User Level

Lock Instrument

(=] Unlock instrument

(=] Login User after Time Qut
Autoflush

(=] New Bioprocess
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[=] New Cell Type

Cell Type Deleted
(=] Cell Type Modified

[=] Flush
Prime
Drain
(=] Decontaminate
(=] Replace Vi-pak

Memory allocation error

View Fle Error Log

Select Security > View File Error Log.

Use the Save as button to save the list of selected events selected to a file (*.vcs2).

QOreating new cell type from bioprocess file

Software Menus 4
Security

Use the Export to XLSX file button to export the list of selected events to an Excel file.

Use the Print button to print the list of selected events.

Use the Move full error log to archive and clear button to move and archive the whole content (Total

event count) of the error log to a user-specified file and clear the error log dialog.

Use the Open archive button to view a saved error log file.

Error log

|

Event User ID
File already exists michae
Run file already exists Mary C
File not found Mary C
Error reading data from filename log Mary C
File not found Mary C
Run file already exists Mary C
Run file already exists Mary C
Run file already exists Mary C

Data file invalid format Senice

Creating new cell type from bioprocess file  Senice

File not found Senice
File not found Senice
File nat found Senvice

File resave error Senice

«

Creating new cell type from biopracess file  Administratar
Unable to process biopracess or control file  Administrator
Creating new cell type from bioprocess file  Administrator
Creating new cell type from bioprocess file  Administrator

Creating new cell type from bioprocess file  Administrator

Creating new cell type from bioprocass file  Administratar

Time
24 Aug 2016 6:23:39 AM
14 Aug 2016 9:31:02 PM
13 Aug 2016 11:57:28 AM
13 Aug 2016 11:45:46 AM
13 Aug 2016 11:45:29 AM
13 Aug 2016 11:45:29 AM
13 Aug 2016 6:40:09 AM
13 Aug 2016 5:35:24 AM
10 Aug 2016 8:08-56 AM
2 Aug 2016 8:03:30 AM
24 Jul 2016 3:42:28 PM
24 Jul 2016 3:42:15 PM
20 Jul 2016 9:28:32 AM
10 Jul 2016 10:33:50 AM
10 Jul 2016 5:54:04 AM
6 Jul 2016 12:56:09 PM
3 Jul 2016 2:00-43 PM

3 Jul 2016 2:00:39 PM

3 Jul 2016 2:00:32 PM

1 Jul 20

I

Filename
C:\ProgramData'Vi-CELLXR\mirror control\ControlB.v. .
C-\ProgramData\Vi-CELLXR\data\water248 smp

C \ProgramDatatVi-CELLXRisystem/Csystem8 vesf
C:\ProgramDatatVi-CELLXR\data\water246.smp =
C:\ProgramDatatVi-CELLXR\system\VCsystem8 vesf
C-\ProgramData\Vi-CELLXR\data\water246 smp
C:\ProgramData'Vi-CELLXR\data\water244 smp
C:\ProgramDatatVi-CELLXR\data\water243 smp
Vi-Count
C:\ProgramDatatVi-CELLXR\bioprocess\New3Quick .
Quick

Vi-Count

C\Vi-CELL\data\original\BF TestCellType 1_5 txt
Vi-Count

Quick

Vi-Count
C-\ProgramData\Vi-CEL L \biopracess\New5Quick vcbf
C:\ProgramData\Vi-CELL\bioprocess\BioprocessF.vcbf
C:\ProgramData'Vi-CEL L\biopracess\BioprocessE vebf
C \ProgramDatatVi-CELL\systemVCsystem3 vcsf

b

Total event count 50

@ Show the |50 | most recent events

) Show events from 01 01 2015 to 01

71 Show all events

mm ‘ Apply ‘

Szt Move full error log to
| Save as.. archive and clear
| Export to XLSX file... ‘ | Open archive... ‘

01 2015

Print

v oK |
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The Eror log dialog maintains a list of all file open/ read/ write errors encountered anywhere in the
software and details of the following error.

Error creating file

(=] File not found

File already exists

(=] Run file already exists

(=] Run series file already exists

Data file open error

(=] Data file read error

Error writing data file

(=] Unknown data file error

(=] Data file invalid format

(=] File does not have the correct format

(=] Invalid file type

Error in decryption

[=] Image save error

Error creating Excel file

(=] Error opening Excel file

(=] Error writing Excel file

Error appending to Excel file

(=] Error writing image file

Excel file: no data exists

(=] Error appending to Excel file

File is not a control file

Max number of open bioprocesses is 32

[=] Unable to process bioprocess or control file
File resave error

[=] Error writing sample file during autosave
Error writing mirror sample file during autosave
(=] Error writing spreadsheet file during autosave
(=] Error writing mirror spreadsheet file during autosave
Error creating image directory

(=] Error creating mirror image directory

Error saving run images

(=] Error saving mirror run images

(=] Error writing multirun file after run

Error writing mirror multirun file after run
(=] Error writing bioprocess file
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Error writing mirror bioprocess file

View System Settings File

Software Menus
Security

The System settings file maintains the system settings for reagents and the system parameters.

i System settings file

[E=1 |EEE )

[Reagents]
TrypanBluelevel=280320
ClenzLevel=:

SampleCupslsed=7
[Parameters]
¥Res=1280
YRes=960
CameraGain

CameraExp910=70
BoardName=DT3152
EnableRemote=1

TCPIPport=4000
Targetintensity=205
IntensityTolerance=12
FocusWheelRecommendation=105
CurrentFocusWheelPosition=7
SetFocusOffset=40
Autosampler=1
BypassAutosampler=0
Ratio=.5889

SampleDepth=32,%
InternalDilutionFactor =1.0
TrypanDilutionFactor=2.0
Cameralndex=1
FirmwareVersion=1.06
SerialNumber=AH47249
LightIntensity=60
AutoIncrementSampleNames=1
UnloggedSampleMame=Unknownd1
UnloggedCelType =Vi-Count
Unloggedbilution=
Autosavelmages=0
AutoprintResults=0
AutoexportResults=0
StoreImagesDuringRun=1
ShowPumpCommands =0
PumpErrorDebug=
ShowPumpErrors=|

View Run Signatures

The View existing run signatures shows the existing signatures for the selected run.

Wiew existing run signatures @
Existing signatures
Date User Meaning
22 Sep 2016 10:01:29 Senice Review
22 Sep 2016 10:02:39 Admin1 Approval
22 Sep 2016 10:04:08 Bob200 Creation
22 Sep 2016 10:08:04 Admin2 Approval
Meaning
Creation
Review
a) Approval

PN 383674BE
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Software Menus
Types of Users

Types of Users

The following are the default conditions for the different user access levels:

The types of users are: Normal, Advanced and Administrator, with the administrator assigning

access levels.

Table 4.1 User Types and Access Levels

Menu ltem Security Off Normal Advanced Administrator
Fle Menu
Fle/Save run as Enabled Enabled Enabled Enabled
Hle/Sign Run Not Displayed | Enabled Enabled Enabled
Hle/Export Run as Excel file Enabled Enabled Enabled Enabled
Fle/Add run to Excel file Enabled Enabled Enabled Enabled
Fle/lmage Enabled Disabled Enabled Enabled
Fle/Cell Types Enabled Disabled Enabled Enabled
Fle/Configuration Enabled Disabled Enabled Enabled
Hle/Configuration/Hardware Enabled Not Accessible | Enabled Enabled
Hle/Configuration/Calibration Read Only Not Accessible | Read Only Read Only
File/Configuration/Security Read Only Not Accessible | Read Only Enabled
Hle/Configuration/Security/Turn On Enabled Not Accessible | Read Only Enabled
Hle/Configuration/Security/Turn Off Not Displayed | Not Accessible | Disabled Enabled
Hle/Preferences Enabled Disabled Enabled Enabled
Instrument Menu
Instrument/Log in sample/Save images Enabled Disabled Enabled Enabled
Instrument/Log in sample/Fint results Enabled Disabled Enabled Enabled
Instrument/Log in sample/Export to Excel file Enabled Disabled Enabled Enabled
Instrument/Log in sample/Add to multi-run file | Enabled Disabled Enabled Enabled
Instrument/Reanalyze Enabled Disabled Enabled Enabled
Diagnostics Menu
Diagnostics Enabled Disabled Enabled Enabled
Diagnostics/Set Focus Enabled Not Accessible | Disabled Enabled
Diagnostics/Repetitive Test Not Displayed | Not Accessible | Not Displayed | Not Displayed
Diagnostics/Low Level Control Not Displayed | Not Accessible | Not Displayed | Not Displayed
Diagnostics/Load Nudge Expel Not Displayed | Not Accessible | Not Displayed | Not Displayed
Diagnostics/Get Image and Analyze Not Displayed | Not Accessible | Not Displayed | Not Displayed
Diagnostics/Continuous Analysis Not Displayed | Not Accessible | Not Displayed | Not Displayed
Diagnostics/Cear Diagnostic Data Not Displayed | Not Accessible | Not Displayed | Not Displayed
Diagnostics/Diagnostic Analysis Parameters Not Displayed | Not Accessible | Not Displayed | Not Displayed
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Table 4.1 User Types and Access Levels

Software Menus
Types of Users

Menu ltem Security Off Normal Advanced Administrator
Security Menu
Security/Add New User Not Accessible | Not Displayed | Not Displayed | Enabled
Security/Add New User/Service Not Accessible | Not Displayed | Not Accessible | Not Displayed
Security/Reset User's Password Not Accessible | Not Displayed | Not Displayed | Enabled
Security/Reset Password/Service Not Accessible | Not Accessible | Not Accessible | Disabled
Security/Edit User's Preferences Not Accessible | Not Displayed | Not Displayed | Enabled
Security/User list Not Accessible | Not Displayed | Not Displayed | Enabled
Security/Mew Audit Trail Not Accessible | Not Displayed | Not Displayed | Enabled
Security/Mew Fle BEror Log Not Accessible | Enabled Enabled Enabled
Security/Mew System Settings Fle Not Accessible | Not Displayed | Enabled Enabled
Security/Mew Run Sgnatures Not Accessible | Enabled Enabled Enabled
Security/Lock Instrument Not Accessible | Not Displayed | Enabled Enabled
Security/Change Password Not Accessible | Not Displayed | Enabled Enabled
Security/Switch User Not Accessible | Enabled Enabled Enabled
Add New User
Select Security > Add New User.
Add New User EX5
User name
Password
Confirm password
Level
@ Normal User
Advanced User
Administrator
Preferences
@ Default
Copy from user | Administrator M
[« ok | | Xcancel
[22] User name can be any character except for =*, .\ or :
(=] User name must be a minimum of 8 characters and a maximum of 64 characters
For password requirements, see Change Password.
Once a user has been established, define the Level of access.
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Software Menus
Help

Change Password

Select Security > Change Password.

Change Password @

User name Senice

Old password |
MNew password

Confirm new password

[\/ oK l |XCanceI‘

(2] The previous three passwords cannot be used

[£] Passwords must be a minimum of 8 characters and a maximum of 64 characters
(2] Passwords can be any keyboard characters

(2] password expiration can be set to 30 days up to 365 days

Help

Provides documentation related to the software version and accessto the operator’s Instructions for
Use.
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Software Menus
Navigation Bar

4

Navigation Bar

Determines what is displayed in the main window.

Camera Image: When selected allows for the viewing of the analysis
images during and after a run.

Camera image
Auto-sampler Queue: Opens the sample queue for logging in of samples
and verifying samples, which have been logged-in. This window also

shows the completed sample list.
Autosampler

Cell Types: Opens the Cell Types window. This is where all pre-defined cell
5 types are stored. This is also where new cell types can be created and/ or
Cell types removed. Cell types can be added up to a maximum of 100.
N Bioprocess: This icon represents Bioprocesses. Multiple bioprocess icons
. are possible.
5478093
/X Controls: Control file icons also appear on the Navigation window for easy
Jurkat1 access.

NOTE The total number of Bioprocesses and/or Controls that can be open at one
time is 100.

Instrument Control

Log in Sample —Opens the login dialog box for entering sample and run information.

Sop/Start Queue —Begins an analysis. If clicked a second time, carousel will not continue to next
position.

Pause Queue —Pauses an analysis (only displayed when system is running an analysis).

Reagents
F

Reagent Level Meter: Monitors reagent levels.

Runs left
94
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Software Menus
Run Results

Manual Reset of the Reagent Level Meter

Select Diagnostics > Set Reagent level to set the Reagent level meter. This is useful for when a
reagent pack has been removed that still has reagent left in it. In the event a partly filled reagent
pack must be removed, it is a good idea to record the Runs left before removing a reagent pack.
When re-attaching the pack, enter the runs left in the New reagent level field.

Set Reagent Levels —Allows for manual reset of the reagent meter.

Set Reagent Levels ﬁ
Mew reagent level [ %
l o OK l |XCanceI |
Run Results

This window contains the results for a given sample run. Results can either be obtained by opening
asaved run (.txt or .smp) file or by clicking on a run within the completed runs list within the
auto-sampler queue.

The Run Image review function allows for scrolling through images and their associated results.
Also, within the Run Results screen is the Sign Run function (for 21 CFRPart 11 compliance).

There are of two types of images: Size distribution and Graphs. Size distributions are derived from all
of the data points, while Graphs show the results with one data point for each image.

Current Run Results
Sample ID DecCEM

Celltype  Default
Dilution factor 1.00

Image 50 Total
Cell count " 1094
Viable cells 10 774
Viability 90.9 % 708 %
Totalcells/ml 0763 x10°  1.52 x 10°
Viable cells /ml 0693 x 10°  1.07 x 10°
Avg. diam (microns) 13.0 13.0
Average circularity 08rr 0818
Avg. background level 204 2014
Images 50
Saved images 50
Szedstibuton -] [m)

Signmun | Image review

C| Rl A
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CHAPTERS

Soecial Software Features

Bioprocess Feature

What Is A Bioprocess?

PN 383674BE

Abioprocess consists of the analysis results of a number of samples taken from the same source over
aperiod of time. The source might be a bioreactor, a fermentation vessel or even a laboratory flask.
Asource may be associated with many bioprocesses as when one bioprocess finishes (for example

when abioreactor is harvested) then another separate bioprocess can be started. The measurements
associated with a single bioprocess can be manipulated (opened and closed) as if they were a single
entity. The Vi-CELL XRis designed to make it easy to monitor multiple, asynchronous, bioprocesses
at the same time. Changes in selected analysis parameters over time can be displayed making it easy
for example to check the progress of a bioreactor and to choose the optimum time for harvest.

The Vi-CELL XRbioprocess feature allows convenient, automated “tracking” of any of the measured
cell culture parameters and calculates growth rate, doubling time, all essential to optimum
bioreactor productivity. Data points are recorded and stored, eliminating the necessity for manual
recording of the cell culture measurements. See Figure 5.1.

Figure 5.1 contains two graphs that show how selected bioprocess parameters have changed over
time. This enables the state of the bioprocess to be easily monitored and helps the operator to make
better-informed decisions such as the optimum time for harvest.

51
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Special Software Features
Bioprocess Feature

Fgure 5.1 The i-CH.L XR Bioprocess Screen, Example

Bioprocess
Name Demo Bioprocess Viability % ™ E\
Reactor CEM 100 4
95
Cell type Default 96
94
Comment # gzl
£ a0
Start time 17 Nov 2016 9:37:29 AM § a5 |
36
Number of runs 4 )
52
Last run Dz ) & ® = o
Elapsed time 30:36:28
Elapsed Time (hours)
Viability % 86.3
Total cell count 1758 Cell count = E\
Growth rate (/ hour)  -0.0346 3,000
2,800 |
Doubling time (hours) -20.1 2,600
T 2400
2 22000
T 2,000 |
Run review: m @ 3z 1,800
= 1,600
1,400 |
‘ Log in new run ‘ ‘ Print ‘ 1'533- - T T T T
‘ Export data summary for all runs ‘ Elapzed Time (haurs)

The Bioprocess plots can be expanded for a more detailed view. Select the icons above each plot to
expand them accordingly. Selecting Print bioprocess will print bioprocess data.

The most up to date information about the bioprocess is given in the Last run box. It shows the most
up to date values of the two selected parameters together with the growth rate and doubling time
of viable cells.

Growth Rate and Doubling times are calculated from the results of the last two runs using the
formulas:

Growth rate per hour =(InV2-InV1)/ (t2-t1)

Doubling time in hours=In 2/ Growth rate per hour

Where

V1 =Viable cell concentration in cells/ mLat elapsed time t1in hours

V2 =Viable cell concentration in cells/ mLat elapsed time t2 in hours
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Special Software Features
Bioprocess Feature

3}

Qreating A Bioprocess File

1 select File > New Bioprocess.

2 Enter the information on the New Bioprocess dialog box.

i New Bioprocess @
Mame |
Reactor
Cell type [Ye ast-3micron -

Starting date 8/ 42016 5

Starting time ~ 2:21:03 PM =

Comment

[7] Automatically add to multi-run Excel file

[./ oK ] [xr:ance|]

3 Select OK to close the dialog box.
A
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Special Software Features
Bioprocess Feature

Anew icon will appear on the left side of the main screen with the name of your bioprocess. Select

the icon to access the Bioprocess screen.

Figure 5.2 Bioprocess Screen and Navigation Bar Icons

File Wiew Instrument Diagnostics Security Help
_l Bioprocess
Camera image .
. Name Demo Bioprocess Viability % - (]
@ Reactor CEM 100
oz
Autosampler Cell type Default @ .
a{ Te—
Comment £ @ —
B Start time 17 Nov 2016 9:3720AM B K\\\
Cellny
e Number of runs 4 :i "
A a2
Last run 0 3 ] ) 3 g
5478093 Elapsed time 30:36:28
Elapsed Time (hours)
L Viability % 86.3
Total cell count 1758 [ -
Jurkat 1 Cell coui ()
Growth rate ( / hour)  -0.0346 3000
200
A Doubling time (hours) -20.1 2600
T 2400
Demo_Bioproces: g 2200
— T 200
Run review: = 180
] g
1400
Log in new run | ‘ Print ‘ :g

Export data summary for all runs ‘

Instrument Status )
Status idle e Login sample
Position 12 )
Sample ID St Start queue
Celltype I ”
Operator Administrator E

Eispsed Time (hours)

| Sign run ]

Stored Run Results

Sample ID Dema_Bioprocess (Run 1)

Elapsed time 0:.01:49
Dilution factor 1.00

Image 1 Total
Cell count 43 2177
Viable cells 40 2007
Viability 930 % 922 %
Totalcells/ml 298 x10° 302 x10°
Viable cells /ml 277 x10° 278 x 10°
Avg. diam {microns) 12.8 125
Average circularity 0823 0829
Avg. background level 204 2039
| Images 50
Saved images 50
Size distribution - (m]
200
180
160
140
120
5 100
<
] [
40
0
0
10 20 40 50

Diameter (microns)

Image review
Cl Rl A

Print run

o

| C\ProgramData\Vi-CELLXR\bioprocess\Demo_Bioprocess_1.smp

Managing A Bioprocess

Ci\ProgramData\Vi-CELLXR\images\Demo_Bioprocess 1\Demo_Bioprocess 1_1tif

Once a bioprocess file is created, to analyze subsequent bioprocess samples, simply double-click on
the bioprocess icon on the navigation bar and the bioprocess and the log in dialog box appears. The
cell type and sample IDare automatically selected as defaults. Simply place the sample in the

indicated position in the carousel and select OK. Then select Start Queue.

54

PN 383674BE




Special Software Features
Control Feature

3}

Exporting A Bioprocess File To Excel

T ———— Bioprocess data may be exported in Excel format viathe ‘Save
Bioprocess as Excel File’ feature.

Select File > Save Bioprocess as Excel File and data is saved as
an Excel file.

Save Bioprocess as Excel File...

Control Feature

What Is The Control Feature?

The control feature monitors Vi-CELL XR performance. The accuracy of concentration
measurements (Total Cells/ mL) can be checked using Vi-CELL Concentration control (PN 175478)
that is supplied with the instrument or can be obtained from Beckman Coulter.

The instrument contains special software that makes it very easy to run the control sample and to
store and review the results obtained.

Acollection of results from the same control sample are grouped together and can be saved,
exported, printed as a single entity called a control (opened, closed etc). The Vi-CELL XRis supplied
with a control already created to check concentrations.

To run a control sample, first check that the lot number and assay value of the Vi-CELL
Concentration Control that you are going to use is correct. Then double right click the navigational
bar icon for the identified lot, check the information in the log in or new sample dialog and put the
control in a sample cup in the specified position.

Acollection of results from the same control sample are grouped together and can be saved,
exported, printed as a single entity called a control (opened, closed etc).

Qreating A Control Chart —For Total Concentration/mL

To setup a control file, go to File then select Control then New. The New Control dialog box will
appear.
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Special Software Features
Control Feature

Fgure 5.3 New Control
f MNew Control ﬁ1

Name 5478094

Cell type ’Conc. Control v]
Assay parameter ’Total cells /ml ']
Acceptance limits  +/~ 10 %

Comment
Current lot

Lot number 5478094
Expiration date  12/14/2017 =

Assay value  1.015] cells/ml x 108

[,/ oK ] [xr:ance|] |

Enter the name and control information from the Vi-CELL concentration control assay sheet. Select
OK. Once completed, a control icon will appear on the Navigation bar on the left side of the main
screen as well as the control screen.

Control
Name Demo Control Last check
Cell type Conc. Control Date 18 Nov 2016 11:38:02 AM
Assay parameter Total cells /ml Total cells /ml x10° 1.00
Acceptance limits +/- 10.0%
P Total cells /ml D
Comment
134
Number of runs 3 — 12
£
E 11
Current lot =
E o o
Lot number 5478093 %é o O
Expiration date 15 Feb 2017 g asl
Assay target value 1.00 cells/ml x 10° - Z Z o
& = & 5
= = = =
e e e e
Diate
l Log in new run l l Print l
[ All ] l Last Year l lLast Monthl
l Export data summary for all runs l

Run review: m @

Upon run completion, the data is stored automatically within the control file.
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Special Software Features
Creating And Managing Cell Types

Managing Controls

To log in a control sample, click on the control icon, which will display the Control Pane for the
identified lot. Select Log in new runto log in the sample and select OK. Place the sample in the
indicated location on the carousel, and press Start.

Upon completion, the data will automatically be stored within the control file.

As in the bioprocess screen, the plot within the control screen can be expanded for a more detailed
view. Selecting the icon above the plot will expand the view of the graph.

Printing of control data can be achieved by selecting Print.

Exporting Data To Excel

Control data may be exported as an excel file via the export function available by selecting File,
Control, and Export.

Modifying A Control File

To modify control file information, such as lot number or values, select File, Control and Modify.

Modify Control LX)

Name 5478093

Cell type  Conc. Control (various)

Assay parameter  Total cells /ml

Acceptance limits  +/- 10.0 %
Comment
Current lot
Lot number 5478095

Expiration date ~ 1/14/2017 =

Assay target 1.008| cells/ml x 106

|\/ oK | |XCanceI|

Creating And Managing Cell Types

What is a Cell Type?
Cell types are files that store the optical settings required to correctly identify and quantify viable

versus non-viable cells. Cells will vary in their optical characteristics and understanding how to
establish the correct settings is important.
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Special Software Features
QOreating And Managing Cell Types

For many cell types, the default cell type valuesare suitable. In the event any of the parameters must
be changed for a given sample, a new cell type may be created or an existing one modified. This
section provides the instructions for creating new cell types for use with the software. The Vi-CELL
XRsoftware has 8 cell types predefined, and intended to be used as starting points for additional
customer-defined cell types.

Qreating a New Cell Type

1 onthe menu bar select File > Cell Types > Add.

2 The Add New Cell Type dialog box appears.

.
Add New Cell Type ]

General | Image Analysis

S Cell type

Minimum diameter ] microns

Maximum diameter 50 microns Inwealicd
Parameter

Images 50

1

Aspirate cycles

Trypan blue mixing cycles

[

Comment

X Cancel

NOTE Cell types can be added up to a maximum of 100.

3 Under the General tab, enter the appropriate information for your cell type, the minimum and
maximum cell diameter, the number of images (max. 100) to acquire for the particular cell type
and dilution factor if necessary. Use the default settings as a starting point if necessary. Use the
minimum diameter parameter for excluding cellular debris or unwanted cells. Use the trypan
blue mixing cycle to adjust for cell lines that tend to shear under the stress of mixing. For insect
cell lines, a mixing cycle of 1is found to be suitable.
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4 under Image Analysis set the parameters to match the type of cells expected. Utilize the default
settings as a starting point. The first two parameters control the image recognition portion of
the Vi-CELL XR software. The second two control cell recognition whether the cell is viable or
non-viable. The minimum circularity parameter is for eliminating debris such as dead cell
fragments. The range is0to 1, with 1 representing a perfect circle. If you find viability results a
bit low, and there is debris, begin with a setting of about 0.7 and adjust accordingly. Refer to
Image Analysis Tab for detailed descriptions of the settings.

-
Add New Cell Type Iéj
General | Image Analysis

S Cell type Test

Cell brightness l85] %

Cell sharpness 100

Viable cell spot brightness 65 %

Viable cell spot area 5 Y%

Minimum norviable circularity 0.0

Decluster degree Medium =
Use defaults

X Cancel

NOTE For steps 3 and 4, perform an initial analysis to get an approximation as to cell size.

5 if changes to your new cell type are required, use the Modify Cell Type under Cell Types to edit
the cell type. To delete a cell type simply select Delete Cell Type
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Modify Cell Type

5-10

To modify cell type, use the Modify Cell Type under Cell Types.

Modify Cell Type S|

General | Image Analysis

S Cell type Default

Minimum diameter 5.00 microns

Maximum diameter 50.0 microns

Images

Aspirate cycles

Trypan blue mixing cycles 3

[0

Comment

X Cancel

General Tab

Minimum and Maximum diameter (3 microns to 70 microns) —The minimum and maximum
size of cells within the sample. Any cells that fall outside of this range are ignored. They will appear
within the camera image but will not be annotated and will not be included in any of the numerical
run results. The minimum diameter can be used to exclude debris and/ or unwanted cells. The size
range should be used only to specify the expected range of cell sizes within the sample and should
not be used to identify sub ranges.

NOTE Although the size range for system performance is 3 microns to 70 microns, the system is capable of
detecting particles down to 2 microns.

Number of images (1 to 100) —Up to 100 images can be captured and analyzed in each run. The
default setting is 50. Alarger number will give a statistically better result. However a smaller
number can be used if cycle time and image storage requirements are more important than absolute
accuracy.

Trypan Blue Mixing Cycles (1 to 9) —The trypan blue and sample are mixed by sending the
mixture back and forth between the sample cup and syringe. This parameter determines the
number of times that the mixture isreturned to the cup. Normally three times is sufficient but ifthe
sample is immiscible with trypan blue then a higher value may be necessary to achieve good mixing
and even background intensities.

This feature is especially useful for cell types, which may shear due to excessive mixing.

Lowering the number of mixing cycles will alleviate this situation. For insect cell lines, it has been
determined that 1 mixing cycle is most suitable.

Aspirate Cycles (0 to 9) —In order to ensure that all of the cells are equally dispersed some of the
sample isaspirated and then returned to the cup. One cycle is normally sufficient but if the cells are
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difficult to keep in suspension and have a tendency to attach themselves to the walls of the cup then
additional aspirate cycles may be beneficial.

NOTE Cells must be in single cell suspension prior to placement on the system.

IMPORTANT When modifying or deleting a cell type, the current active cell type is selected. \erify thisisthe
cell type for modification or deletion.

Modify Cell Type ]

General | Image Analysis

S Cell type  Default

Cell brightness 85 %

Cell sharpness 100

Viable cell spot brightness 7a Y%

Viable cell spot area 5 Y%

Minimum norviable circularity  0.00

Decluster degree Medium -
Use defaults

X Cancel

Image Analysis Tab

The image in the top right hand corner of the Cell Types pane is an attempt to show in graphical
form the worst case of a cell that would be considered as viable (i.e. the least sharp, lightest cell with
the minimum size, darkest spot to be considered a viable cell).

Cell Brightness (Darkest =50%, Brightest=90%) —Is the brightness of the cell boundary within
a given image. Different cell types will have varying cell ‘orightness’ settings. The software detects
the transition from dark (cell boundary pixels) to light (background of the image). This parameter
separates cell pixels from background pixels. It represents a percentage of the grayscale range. A
lower value will generally result in a higher pixel count for cells and means a dark boundary is
required for cell identification but it must remain high enough to bypass all background pixels. A
higher value means a lighter boundary. Pixels that are darker are treated as being part of the cell
and those that are lighter as being outside of the cell.

Cell Sharpness (Sharpest=I, Least Sharp=200) —Represents the “clarity” of an image and
specifies the minimum sharpness at the outer edge of a cell. This setting affects the focus
discrimination algorithm. Ahigher value will require a more sharply-defined cell, to be accepted.
Enter arange from 1to 200. 1 represents sharpest, 200 unclear. This value also affects the transition
from cell boundary (dark) to light (background).

Viable Cell Spot Brightness (Darkest=0%, Lightest=100%) —Is the brightness of the center

spot of the cell. Thisis a percentage of the grayscale range. Cell centers must be higher (lighter) than
this percent to be counted as viable. This parameter is expressed as a percentage of the background
intensity. 75%is a typical value. Pixels in the center of a cell that are brighter than this setting are
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considered to be part of the center spot. For latex beads the viable cell spot brightness should not
be set less than 75%

NOTE The cell brightness and sharpness help determine whether or not the boundary “dark” pixels belong
to acell or are part of the background. The cell spot brightness and area determine whether or not a cell
is viable or non-viable.

Viable Cell Spot Area (Smallest=0% Largest-100%) —The cell spot area is a percentage of the
total area of the Cell. The bright center spot must be larger than this, as a percent of the total area,
to be considered viable. 5to 10%are typical values. Any extremes in this value will either make the
cells all viable or non-viable. If the area of the center spot (as determined from the viable cell spot
brightness) is greater than this percentage of the total area contained within the outer edge of the
cell (as determined from the cell sharpness), then the cell is considered to be viable.

Minimum Gircularity (Least Grcular=0, Perfectly Grcular=1) —(Least Grcular=0, Perfectly
Gircular=1). This parameter can be used to reject debris that exceeds the minimum cell diameter
and are too irregularly shaped to be treated as a real cell. All objects with original (pre-fit)
circularity less than this value will be ignored in the analysis. Raise this value to bypass debris more
easily.

Decluster Degree (None, Low, medium or High) —The amount of ‘de-cluster’ applied to the
sample. The default setting is medium. This function increases the ability of the software to detect
cells that are clumped together. Set the de-cluster degree according to how well the cell clusters
appear within the images (if not de-clustered properly). Generally, a higher value will identify more
cells within a cluster, but a higher value may also split a single non-circular cell into more than one
cell. Ifthe cellsin asample are circular, a higher value can be safely used. High will perform the most
aggressive declustering; Low will perform the least aggressive declustering. If individual cells are
being split into 1 or more cells by the declustering, set this value to Medium or Low.
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Exporting Data

CHAPTERG6

Exporting Results

PN 383674BE

Data can be exported in Microsoft Excel file format (xIsx) for archival or data manipulation. To setup
export format (parameters to be included within the Excel file) select File, Preferences and check off

the desired parameters.

-
Preferences

Run options | Directories | Completed Listl Prim.outs| Export |

Default Multi-run Export file options (dsx, pdf)

WiSample 1D

! File Name
W Cell Type
Minimum Diameter
Maximum Diameter
Dilution Factor
Cell Brightness
Cell Sharpness
Viable Cell Spot Brightness
Viable Cell Spot Area
¥ Elapsed Time
| Sample Date
+/ Total Cell Count
¥ Viable Cell Count
! Viability
+/ Total Cells / ml
[ ¥ Viable Cells / ml
/| Average Diameter
/| Average Circularity
¥l Images
| Average Cells / Image
| Average Background Intensity
¥ Comment
(| ! Minimum Circularity
| Aspirate Cycles
Trypan Blue Mixing Cycles
(| Decluster Degree

On the main menu tool bar, select File, then Export Run as Excel file.

Another way of exporting as an Excel file is to select the Export to Excel radio button on the Log In

dialog box.

For saving data to the same Excel file, select the Add to multi-run Excel file.

The Multi-Run file must be defined in the Preferences > Run Options Tab. Either select a pre-existing
multi-run file from the drop down menu, or enter a new name. It will be listed as one of the drop-
down multirun options in the sample login dialog. When logging in a sample, ensure to check the
Add to multi-run file in the Log In sample screen, and select the desired multifile for the data to be

added to.

/



Exporting Results
Exporting Data

The default value for the check box is determined by the Auto-save run results to Excel format by
default setting in configuration.

f Log in sample @1
Position
Sample ID  TestCEMS& -
Cell type ’Default -
Dilution factor  1.00 -
Date  12114/2016 = Time 2:26:04 PM 5
Comment
Save images Print results
i [/ Export to Excel file
[¥] Add to multi-run file
CEMmulti -
l « OK l l Next sample l IXCanceI l

Exporting the Control Data

Exporting ofthe control data isa simple process. Select File, Control, and Export. The data is exported
as an Excel file.
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CHAPTER 7

Regulatory Compliance—21 CGFRPart 11

21 GFRPart 11

The Hectronic Records and Hectronic Signatures Rule (21 CFRPart 11) was established by the FDA
to define the requirements for submitting documentation in electronic form and the criteria for
approved electronic signatures. This rule, which has been in effect since August 20, 1997, does not
stand in isolation; it defines the standards by which an organization can use electronic records to
meet its record-keeping requirements. Organizations that choose to use electronic records must
comply with 21 CFRPart 11. It is intended to improve an organization’s quality control while
preserving the FDASs charter to protect the public. Since analytical instrument systems such as the
Vi-CELL XR Cell Viability Analyzer, generate electronic records, these systems must comply with
the Hectronic Records Rule.

This section describes the relevant portions of the 21 CFRPart 11 regulations and their
implementation using the Vi-CELL XR control software. The implementation and compliance of
21 CFRPart 11 remains the responsibility of the organization or entity creating and signing the
electronic records in question. Proper procedures and practices, such as G.P and GMP, are as much
part of the overall compliance with these regulations as are the features of the Vi-CELL XR control
software.

Hectronic Records

PN 383674BE

Per Section 11.3 subpart Aof 21 CFRPart 11, an electronic record is ‘any combination of text,
graphics, data, audio, pictorial, or other information representation in digital form that is created,
modified, maintained, archived, retrieved or distributed by a computer system’. This refers to any
digital computer file submitted to the FDA or any information not submitted but that needs to be
archived. Public docket No. 92S-0251 of the Federal Register (Vol. 62, No. 54) identifies the types of
documents acceptable for submission in electronic form and where such submissions may be made.
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Regulatory Compliance —21 CFR Part 11
FDA Requirements

FDA Requirements

The general comments section of the ruling states that “The agency emphasizes that these
regulations do not require, but rather permit, the use of electronic records and signatures’. The
introduction to the final ruling states that “The use of electronic records as well as their submissions
to FDAIs voluntary’.

If electronic submissions are made, Section 11.2 explains that ‘persons may use electronic records
in lieu of paper records or electronic signatures in lieu of traditional signatures provided that: (1)
The requirements of this part are met;and (2) The document or parts of adocument to be submitted
have been identified in public docket No. 925-0251".

The Vi-CELL XR control software has been designed to allow users to comply with the electronic
records and signatures rule. Any organization deciding to employ electronic signatures must
declare to the FDAtheir intention to do so.

Implementing Bectronic Records and Signatures

Section 11.3 Subpart Adescribes two classes of systems:

Josed Systems

Aclosed system is one ‘in which system access is controlled by persons who are responsible for the
content of electronic records’. In other words, the people and organization responsible for creating
and maintaining the information on the system are also responsible for operating and
administering the system.

Open Systems

An open system is one ‘in which system access is not controlled by persons who are responsible for
the content of electronic records’.

The Vi-CELL XR control software is designed to ensure the proper operation, maintenance and
administration for system security and data integrity. Anyone who interacts the Vi-CELL XR, from
administrators to users, must abide by these procedures. Therefore the ultimate responsibility is
with the organization generating electronic records and signatures. The Vi-CELL XR software is a
component, albeit a vital one, of the overall process.

Controls for Hectronic Records

7-2

Subpart B, Section 11.10 describes the controls to be applied to a "closed system". Section 11.30
describes the controls for an "open system™, which include "those identified in Section 11.10, as
appropriate, and additional measures such as document encryption and use of appropriate digital
signature standards". Since a typical Vi-CELL XR system can be regarded as a closed system,
additional controls for open systems will not be discussed in this document. The primary thrust of
these controlsis "to ensure the authenticity, integrity, and, when appropriate, the confidentiality of
electronic records, and to ensure that the signer cannot readily repudiate the signed record as not
genuine™. In other words, to protect the data and to make it difficult for someone to say that this is
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Regulatory Compliance —21 CGFR Part 11
Establishing an Bectronic Record

7

not their "signature"”. Many of the controls described in Section 11.10 refer to written procedures
(SOPs) required of an organization by the agency, for the purpose of data storage and retrieval,
access control, training, accountability, documentation, record keeping, and change control. The
other controls are addressed either by the Vi-CELL XR software itself, or in combination with end-
user procedures.

Ofthe other controls, perhaps the foremost is described in Section 11.10 Paragraph (a): ""Validation
of systems to ensure accuracy, reliability, consistent intended performance, and the ability to
discern invalid or altered records.” It is the complete and overall validation of the system, as
developed by the organization, which ensures the integrity of the system and the data within. It is
to this end that the features of the Vi-CELL XR software comply with the specifications of these
regulations.

Establishing an Hectronic Record

The Vi-CELL XR software employs a system of usernames and passwords, consistent with the
specifications of Subpart C Section 11.300, "to ensure that only authorized individuals can use the
system, electronically sign a record, access the operation or computer system input or output
device, alter a record, or perform the operation at hand".

21 CFR Part 11 Security
To turn on the security option, select File > Configuration, select the Security tab and Turn on.

NOTE Inactivity timeout is set to prevent unofficial access to the system, as when the system is left
unattended directly after starting the queue.

Configuration @
—_—
| Hardwars | Calibration | Security ‘

15

Password expiration 60 days

m

C:\ProgramDatatVi-CELLXR\prf
Signature meanings
Creation

Review R

Approval A

 OK X Cancel
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Regulatory Compliance —21 CFR Part 11
Establishing an Hectronic Record

7-4

The system will prompt you to log in. On the Log In dialog, enter your user name and password.

rLt:»g]n @

User name |

Password

|« ok || % cancel |

Once signed on, select File > Security > Add New User to define users and access levels. See
Figure 7.1.
The Add New User dialog box appears. See Figure 7.2.

Fgure 7.1 The Security Options Screen
Help

Add New User...
Reset User's Password...
Edit User Preferences...

User list

View Audit Trail

Wiew File Error Log

View System Settings File
View Run Signatures
Leck Instrument

Change Password...

Switch Users..,

Fgure 7.2 Add New User
Add New User @

User name

Password
Confirm password

Level

@ Normal User
Advanced User
Administrator

Preferences

@ Default
Copy from user | Administrator X

l/ 0K I |XCanceI

New users can only be created and passwords reset by users with Administrator rights. This file is
protected with a checksum and for each user name, contains information on when the user was
created, by whom, at what level, the user’s password in encrypted form and the user’s file paths. If
this file does not exist or if the checksum is missing or invalid then access to the system will only be
possible to a limited number of special users.

PN 383674BE



Regulatory Compliance —21 CGFR Part 11
Establishing an Bectronic Record

7

File History

The Vi-CELL XRsoftware also performs data input and "operational checks", as specified in Subpart
B, Section 11.10, "to determine, as appropriate, the validity of the source of data input or operational
instruction”, and "to enforce permitted sequencing of steps and events". These two features ensure
that, as much as possible, valid data are being entered into the system, and all required steps have
been completed to perform the task at hand.

The purpose of all such data checking and validation is described in Section 11.10, Paragraph (b):
"The ability to generate accurate and complete copies of records in both human readable and
electronic form suitable for inspection, review, and copying by the agency". Vi-CELL XR software
data files are all automatically saved upon creation and protected with a checksum. Vi-CELL XR
software also allows for the capability for backing up data to mirror directories.

Section 11.10, paragraph (e) requires “use of secure computer-generated, time-stamped audit trails
to independently record the date and time of operator entries and actions that create, modify, or
delete electronic records. Such audit trail documentation must be retained for a period at least as
longthat required to for the subject electronic records and must be available for agency review and
copying.” The Vi-CELL XR software complies with this rule by generating an audit trail which
records the time a user was logged on. The audit trail is encrypted and checksummed for added
security. The audit trail also will record and time-stamp: failed login attempts, switching users,
turning security on or off, adding new user, enable/ disable user, change password, reset password,
lock instrument and failed checksums.

When a data file is created, the Vi-CELL XR system software provides a computer-generated
time-stamped record that documents actions taken to create a record. This information is stored
within the actual data file itself, not in the Audit Trail file. Each data file contains a
computer-generated time-stamped record, the date and time of operator entries, and the actions
taken to create the data file.

The system software does not allow a data record to be modified or deleted within the normal
operation of the system software.

Ifthe integrity of a data file is compromised in some way, the file is rendered unusable by the system
and it can no longer be used by the Vi-CELL XR software. Each data file contains an embedded
checksum that is used to check the integrity of the file each time the file is loaded. If the data file is
compromised, an error message is displayed and the file does not load.

Hectronic Signature

In Subpart A Section 11.3, an electronic signature is defined as "a computer data compilation of any
symbol or series of symbols executed, adopted, or authorized by an individual to be the legally
binding equivalent of the individual’s handwritten signature". Subpart C Section 11.100 of the
regulation definesthe general requirements of such a manifestation. Paragraph (a) states that "each
electronic signature must be unique to one individual and must not be reused by, or reassigned to,
anyone else". These two paragraphs, taken together, mean that an electronic signature is some
computer representation of a user’s identity, developed to ensure the distinct and unique identity
of that user. The procedural aspect of Section 11.100 requires that before any such electronic
representation is applied, the organization first must "verify" the identity of that individual. The
subsequent use of electronic signatures as the "legally binding equivalent of traditional
handwritten signatures™ then must be "certified" to the agency in writing.
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Establishing an Hectronic Record

Subpart C, Section 11.200, refers to biometric and non-biometric forms of electronic signature.
Biometric signatures are defined in Subpart A Section 11.3 as a "a method of verifying an
individual’s identity based on measurement of the individual’s physical feature(s) or repeatable
action(s) where those features and/ or actions are both unique to that individual and measurable".
Biometrics are generally regarded as techniques such as fingerprints or retinal scans, which are
considered to be totally unique to each individual and require specific forms of scanning devices to
read and interpret. Non-biometric signatures are those that are computer generated and, as per
Section 11.200, "Employ at least two distinct identification components such as an identification
code and password". It is this form of electronic signature that is supported by the Vi-CELL XR
software.

Generating Hectronic Signatures

7-6

The Vi-CELL XR software employs User IDs and passwords to verify the identification of each user
logging into the system. When using this technique, Subpart C Section 11.300 of the regulation
requires "maintaining the uniqueness of each combined identification code and password, such that
no two individuals have the same combination of identification code and password™. This section
also requires that the "identification code and password issuances are periodically checked,
recalled, or revised". Vi-CELL XR software supports both of these provisions.

The administration of the system requires that individuals are added to the list of valid Vi-CELL XR
users via the Add a New User dialog box. The "identification code" or username of each Vi-CELL XR
user must be unique. No two users on the same Vi-CELL XR system can have the same user name. It
isalso required that these users supply a password to access the Vi-CELL XRsoftware, thus satisfying
the requirement to "employ at least two distinct identification components such asan identification
code and password". Passwords can be controlled to prohibit the use of duplicates and to force the
selection of new passwords after a prescribed period of time.

By the implementation of these features, the Vi-CELL XR software can satisfy the requirement that
"identification code and password issuances are periodically checked, recalled, or revised".

Help Add New User S
Add New User...
Reset User's Password... User name

Edit User Preferences... Srrem

User list
Confirm password
View Audit Trail
Level

View File Error Log
. ) . @ MNormal User
View System Settings File
. . Advanced User
View Run Signatures

Administrator
Lock Instrument Senice
Change Password...
2 ! Preferences
Switch Users..,
@ Default
Copy from user | Administrator -

[\/ oK l |XCanceI|
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Signing ARun

Regulatory Compliance —21 CGFR Part 11
Establishing an Bectronic Record

Once users have been created and access levels assigned, users given signing rights are able to sign

arun upon completion and review of analysis data. To generate the electronic signature, open afile

as described in Viewing Data in CHAPTER 4, Software Menus. Once the file is either opened, created

or reviewed select Sign Run on the lower right side of the screen to approve a run.

The Sign Run dialog box will appear. Select Oreation, Review or Approval (these options are defined

by the Administrator). AReconfirm Password dialog box will appear. Enter the password.

The results will then be electronically signed and saved. All Completed Run log files are encrypted

and checksummed for security.

Fgure 7.3 Sgn Run

Sign run

Existing signatures

Date

—L | 14 Dec 2016 2:43:30 PM
B ot 14 Dec 2016 2:44:49 PM
14 Dec 2016 2:45:25 P

Password sessssss|

[J oK l [XCanceI|

User

Administrator
Administrator
Administrator

Meaning
Creation
Review

Approval

Meaning

(71 Creation
* Review

@ Approval

(Zod]

Meanings

[22] Oreation - Generating a file
(2] Review - Checking of data
(=] Approval - Acceptance of data

NOTE Within the Sgn Run dialog, the users can select the meaning of the signature. These are
recommendations only, and the meanings of the signature can be defined in Configuration >

Security.

77
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Applying Hectronic Signatures

7-8

Subpart C, Section 11.200 stipulates several requirements for the control of electronic signatures.
Procedurally, the regulations require that electronic signatures "be used only by their genuine
owners" and that they "be administered and executed to ensure that attempted use of an
individual’s electronic signature by anyone other than its genuine owner requires collaboration of
two or more individuals". Through the application of Vi-CELL XR user and password configuration
procedures, the system can be configured to "ensure" that inappropriate use of these identifiers can
be performed only by the intentional divulgence of security information.

Section 11.200 further specifies the use of electronic signature components during a period "when
an individual executes a series of signings during a single, continuous period of controlled system
access", and "when an individual executes one or more signings not performed during a single,
continuous period of controlled system access”. This section of the document represents the
"heart" of electronic signature application. To comply with these provisions, the Vi-CELL XR
software uses the application of the username and password to authenticate the user making and
saving the changes, in conjunction with file history.
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APPENDIX A

System Secifications

Data Acquisition

Operating principle: analysis of video images
[=] Ssample type: spatial data
Cell size range: 3 microns to 70 microns
NOTE Although the size range for system performance is 3 micronsto 70 microns, the system is capable
of detecting particles down to 2 microns.

Analysis rate: up to 50 Images in 2.5 minutes
Digitizing resolution: 1.45 mega-pixels

Cell Viability/Concentration/Cell Count

Concentration Range: 5 x 104to 1 x 107 Cells/ mL
[=] Viability Range: 0 to 100%

Mean Recovery Value of 20 replicates of Concentration Control on Vi-CELL XRcompared to the
lot assay value used are 6%

NOTE The results for samples at the low end of the concentration range will not be as statistically
accurate due to the low number of measured cells. The accuracy at the high end of the concentration
range is affected by the difficulty of declustering groups of cells particularly if the cells are large. The
sample should be diluted to bring its concentration into range or to improve the accuracy of the
results

Physical Requirements

PN 383674BE

[=] Power 50 watts (65 watts max.)

=] \Woltages 100, 120, 220, 240 VAC50/ 60 Hz
Temperature 10 to 40°C (50 to 104°F)
Fuses1-120V1ASLOBLO, 2-240V25ASLOBLO

Al

f
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System Specifications
Unit Dimensions

Unit Dimensions

[E] Analyzer: 17.5in. (44.5 cm) x 15.0in. (38 cm) x 16.0 in. (41 cm)
(2] Weight: 25 Ibs. (11.3 kg.)

A2
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Qreating and Modifying a Cell Type

APPENDIX B

Call Types—Howchart i

PN 383674BE

Run your cell sample
using the default cell
type values.

v

dick on “Hle” onthe
tool bar and “Cell Types”
then “Add New Cell Type”.

v

Select “General” tab.
Enter cell type name. Enter
minimum and maximum cell
size. Enter the number of

images to be acquired.

Select “Image Analysis” tab.

Utilizing the default values,

reanalyze the images under
“Instrument” and

“reanalyze’.

Are viable and
non viable cells
annotated
correctly?

Cick “ok” and save
cell type.

Are cells being

excluded from

analysis?

Adjust the cell brightness
and sharpness values and
reanalyze an image. Adjust
until all cells are included.

Are viable and
non viable cells
identified
correctly?

v

Adjust cell spot brightness
and area value.
Reanalyze an image.
Continue the process until
cells properly identified as
viable or non-viable.

v

End

B-1



Cell Types —Howchart
QOreating and Modifying a Cell Type

B-2
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APPENDIX C

Satigics ,

Grcularity

Avalue from 0to 1, with 1 representing a perfect circle. Computed as Da/ Dp, where
Da =squareroot (4 A/ p),Dp =P/ p; A=pixel area, P =pixel perimeter.

The circularity distribution is based on individual cells, not cells that are part of clusters.

System Performance

Run Statistics

Cell Count — The actual number of cells recorded per frame and for the total number of frames.
Viable Cells —The number of viable cells per image and for the total number of images.
Viability —The percentage of viable cells per image and for the total number of images.

Total Cells/mL — The concentration of cells per mL

Viable Cells/mL —The concentration of viable or “live” cells per mL

Avg. Diameter —The average size of cells per image and for total images.

Avg. Arcularity —The average “roundness” of the cells.

Images —The total number of images analyzed.

Average Cells/Image —The number of cells captured per image.

Background Intensity —The average pixel value, from 0 to 255, of the image background.
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Statistics
Calibration

Calibration

Micron/Pixel Ration —The micron distance that a linear pixel represents.
Magnification —The increase in size, as a factor, from an actual object to its image on the CCDarray.

Image Size —The area in square cm that each image encompasses.

Efective Feld of View

“Effective FHeld of View” is the size of the area inside the reduced measurement frame, and it most
accurately represents the actual counting area. It is the area that should be used in computing cell
concentrations.

The Effective Field of View value in the configuration or calibration screens permits you to calculate
concentrations to verify them against reported values.

®
O
I
a
L a
| |
| | \
L] Id— Yl [l i conant o sk sy cellls toching the

euttsade U border. In general, never sise
1l that is contacting the OCD fFame

The border zone indentations on the top and left border of the image are used to correct for the
effect whereby larger objects are more likely not to be because of contact with an edge of the image.
That effect introduces a bias into size distributions and concentration results, and the indents are a
way to correct for it.

Objects intersecting the bottom or right edge are not counted.

Objects that are partially in the main counting area and partially in the border zone are counted.
Objects that are entirely within the border zone are not counted.

With this method, larger objects that would have gotten rejected are now counted.

Smaller objects are not affected (the correction varies in proportion to particle size).

The border indent is 50 microns, which is large enough to handle all actual cell sizes that are
encountered.
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APPENDIX D

Troubleshooting

Black Image

Possible causes are:

Light source failure

(=] Camera failure or camera cable problem

Digitizer board problem

Light completely obstructed by an object or extremely high cell density
Board or camera not present

— (heckthat the FireWire board and associated driver have been correctly installed and that
the FireWire cable is correctly plugged into the PCand instrument.

Error Messages During Program Start

Instrument not connected.
Possible causes are:

an instance of Vi-CELL XRis already running on the computer
there is a problem with the board driver
the serial cable is not connected

check the communications settings on the hardware tab of the configuration dialog to ensure
that the Port is the same as the port that the connection cable is plugged into and that the Baud
rate is set to 9600.

Erratic or Delayed Image Capture

Possible causes are:

Interrupt conflict
Network connection

In this case, the network driver must be disabled when running Vi-CELL XR (simply
disconnecting from the network or removing cables will not work).
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Troubleshooting
Frime Or Replace Reagent Pak Message and One or More Reagent LEDs Off

Prime Or Replace Reagent Pak Message and One or More Reagent LEDs
Off

Possible causes are:

(2] Qut of one or more reagents

Reagent tubing coming from Vi-CELL XRto the Reagent pack has been pulled, causing optical
sensor to not see fluid in the line. To remedy; first ensure there is indeed reagent in the lines
and the reagent pack then grab the tubing near the opening where the tubing exits the
instrument and press in the tubing slightly until the LED comes on.
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APPENDIX E

Maintaining The Vi-CH.L XR ,
il

Decontamination Procedure

B\

/\ WARNING

All instrument decontamination must be conducted under universal precautions
for blood-borne pathogens. Instrument effluents should be regarded as a
biohazard. Special care is required when opening pressurized fluid lines.

/\ WARNING

Risk of personal injury or contamination. To prevent possible injury or
biohazardous exposure, always wear proper laboratory attire, including gloves, a
laboratory coat, and eye protection.

IMPORTANT In the -CELL XR software, there is a Decontamination wizard, which guides the operator
through this standard procedure (for the internal components). Select Instrument and, from the drop-
down box, Decontaminate. The i-CELL XR performs the procedure via the embedded wizard.

1 Perform the decontamination cycle as instructed by the decontamination wizard embedded in
the software.

2 Decontaminate the external aspects of the system by washing with 0.5% Sodium hypochlorite
solution (10%bleach, prepared by mixing 1 part household bleach with 9 parts water).

3 Remove all dried blood or cell culture media from the instrument surface before disinfection.

a. Toremove these substances and prevent scattering potentially biohazardous material, the
blood or culture media should be wetted and softened with the 0.5%sodium hypochlorite
solution.

b. After removal of the dried substances, decontaminate the surface of the Vi-CELL XRwith
the bleach solution again.

c. Ifcomplete removal is not possible, expose the instrument surface to the 10%bleach
solution for 20-30 minutes. Rinse the surface with water to remove the bleach.
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Maintaining The Vi-CELL XR
Decontamination Procedure

B2
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Focusing Wizard

APPENDIX F

Autofocusing Procedure

Afocusing wizard is provided that automatically checks and if necessary adjusts the focus. Selecting
the set focus item in the diagnostic menu and using the Vi-CELL XR Focus Control that is supplied
with the instrument (or can be supplied by Beckman Coulter) begins the process. It is especially
important to run the wizard after the instrument has been physically moved to ensure optimum

results.

Set Focus

[

Step 1:

position.

1. Place cup of Focus Control in next sample

2. Click Next to start set focus procedure.

PN 383674BE

Set Focus

i

Step 2:

being prepared.

Wait while the Focus Control sample is

F1




Autofocusing Procedure
Focusing Wizard

F2

f Set Focus @1

Step 3:
Wait for the Focus Control beads to settle.
Once settled, the onscreen images of
the beads should remain still.

™ 41:63

r
Set Focus

Step b:

Accept new focus position

Previous recommended pos.
MNew recommended position

Settling time

In focus count

100 200
Position

L
120

L]
134
45:00

||
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CD —compact disc

CD-RW —compact disc - rewritable
DVD —digital video disc

GB —gigabyte (1024 megabytes)

|EEE —Institute of Hectrical and BHectronics
Engineers

HD —hard drive

OHA —open host contraller interface

PA —peripheral component interconnect
PN —part number

RoHS —Restriction of Use of Hazardous
Substances

X —times
RAM —random access memory

WEEE —Waste Hectrical and Bectronic
Equipment Directive

XR—extended range

XGA —extended graphics adapter

Abbreviations
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Numerics

21 CFRPart 11, 7-1
Hlectronic Records Rule, 7-1
Electronic Signatures Rule, 7-1
FDA 7-1
Section 11.3 Subpart A 7-2

A

abbreviations, Abbreviations-1
add new user, 2-2
add run to excel file, 4-5
adjustment
voltage, 2-8
autofocus
focusing wizard, 1
procedure, F1
autosampler queue
management, 3-7

B

Beckman Coulter Qustomer Support Center,
contacting, ii
biohazard contamination warning, -xxiii
bioprocess, 4-13
close, 4-13
creating a bioprocess file, 5-3
exporting a bioprocess file to excel, 5-5
logging in a bioprocess sample, 4-11
managing a bioprocess, 5-4
new, 4-7
open, 4-8
run results, 4-12
bioprocess file
open, 3-12
blood-borne pathogens warning, E-1

C

calibration statistics, G-2
calibration tab configuration, 4-19
call center, contact information, ii

cell count specification, A-1
cell type
selecting, 3-6
cell types, 4-22
creating a new cell type, 5-8
creating and managing, 5-7
creating and modifying a cell type, B-1
flowchart, B-1
modify cell type, 5-10
what is a cell type, 5-7
cell viability, A-1
change password, 4-32
chemical injury from bleach warning, 3-3
circularity statistics, G-1
close an image, 3-13
cluster size
distribution, 3-16
completed list tab, 2-6
concentration specification, A-1
configuration
calibration tab, 4-19
hardware tab, 4-18
security tab, 4-21
connecting hardware, 2-7
contact information, Beckman Coulter
Qustomer Support Center, ii
control
control run results, 4-16
creating a new control, 4-13
logging in a control sample, 4-15
modifying a control lot, 4-17
control chart
creating, 5-5
control data
exporting, 6-2
control feature, 5-5
creating a control chart, 5-5
exporting data to excel, 5-7
managing controls, 5-7
modifying a control file, 5-7
what is it, 5-5
what is the control feature, 5-5
control file

Index-1




Index

Index-2

modifying, 5-7
control run results, 4-16
controls

managing, 5-7
controls for electronic records, 7-2
covers and panels warning, 3-1
creating a bioprocess file, 5-3
creating a cell type, B-1
creating a control chart, 5-5
creating a new cell type, 5-8
creating a new control, 4-13
creating and managing cell types, 5-7

D
daily verification, 2-10
data
viewing, 3-11
data acquisition
specifications, A-1
data plots, 3-14
decontamination
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Beckman Coulter, Inc.
Qustomer End User License Agreement

This Product contains software that is owned by Beckman Coulter, Inc. or its suppliers and is protected by
United States and international copyright laws and international trade provisions. You must treat the
software contained in this Product like any other copyrighted material. This license and your right to use the
Product terminate automatically if you violate any part of this agreement.

This is a license agreement and not an agreement for sale. Beckman Coulter hereby licenses this Software to
you under the following terms and conditions:

License

This Software License authorizes the Customer to use the Licensed Program on a single personal computer.
This software License and any of the licenses, programs or materials to which it applies may not be assigned,
sublicensed or otherwise transferred by the Qustomer without prior written consent from Beckman Coulter.
No right to print or copy, in whole or part, the Licensed Program is granted except as hereinafter expressly
provided. IF YOU TRANSFER POSSESSION OF ANY COPY, MODIFICATION OR MERGED PORTION OF THE
LICENSED PROGRAM TO ANOTHER PARTY, YOUR LICENSE IS AUTOMATICALLY TERMINATED.

You May:

1. Use this software in the computer supplied to you by Beckman Coulter;

2. Maintain one copy of this software for backup purposes (the backup copy shall be supplied by Beckman
Coulter);

3. After written notification to Beckman Coulter, transfer the entire Product to another person or entity,
provided you retain no copies of the Product software and the transferee agrees to the terms of this
license agreement.

You May Not:

1. Use, copy or transfer copies of this Software except as provided in this license agreement;

2. Alter, merge, modify or adapt this Software in any way including disassembling or decompiling;
3. Loan, rent, lease, or sublicense this Software or any copy.

Permission To Copy Or Modify Licensed Programs:
Qustomers who wish to analyze data on an additional PCmay make a second copy for this purpose.

Limited Warranty

Beckman Coulter warrants that the software will substantially conform to the published specifications for the
Product in which it is contained, provided that it is used on the computer hardware and in the operating
system environment for which it was designed. Should the media on which your software arrives prove
defective, Beckman Coulter will replace said media free of charge within 90 days of delivery of the Product.
This is your sole remedy for any breach of warranty for this software.

Except as specifically noted above, Beckman Coulter makes no warranty or representation, either expressed
or implied, with respect to this software or its documentation including quality, performance,
merchantability, or fitness for a particular purpose.

No Liability for Consequential Damages

In no event shall Beckman Coulter or its suppliers be liable for any damages whatsoever (including, without
limitation, damages for loss of profits, business interruption, loss of information, or other pecuniary loss)
arising out of the use of or inability to use the Beckman Coulter Product software. Because some states do not
allow the exclusion or limitation of liability for consequential damages, the above limitation might not apply
to you.
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Beckman Coulter, Inc. Qustomer End User License Agreement

General

Thisagreement constitutes the entire agreement between you and Beckman Coulter and supersedes any prior
agreement concerning this Product software. It shall not be modified except by written agreement dated
subsequent to the date of this agreement signed by an authorized Beckman Coulter representative. Beckman
Coulter is not bound by any provision of any purchase order, receipt, acceptance, confirmation,
correspondence, or otherwise, unless Beckman Coulter specifically agrees to the provision in writing. This
agreement is governed by the laws of the State of California.
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