Data Analysis
Import Results

Import Results

Green Screens need to be replaced throughout

T Sselect @ to import results for reanalysis.

@ vice sy @0 B =

Queue Management @| @ ®|° o ®
ash  C

B8 import Samples

20 Fast
4 External drive gbecay
() 21 Samples aboryzesy Fast ‘ ‘
(]
® o &4 mpl Fast
(
° eI \
) - )
%¢o0® & sdssazcsy Fast
. ample 1. |
g QCproru ‘
; \
g (] I‘

%——R ST s v |©)

000000 0°|

2 select the file to reanalyze.

Dilution Wash Comment

Cell Type

Sample ID

19 ProRun.019 Y/ CHO ¥ |20 ¥ Fast ¥

20 ProRun.020 VI CHO ¥ |20 ¥ Fast ¥ @
21 ProRun.021 YicHO Y| 20 Y fast ¥ \

2 ProRun.022 Bioprocessl V| Jurkat ¥ |40 ¥ Fast ¥

23 ProRun.023 Bioprocessl Y| Jurkat Y| 40 V| Fast ¥

24 ProRun.024 Qc1 ¥ Yeast V| 20 ¥ Fast ¥

1 (Empty) v v v v

2 (Empty) b hé v w

3 (Empty) v v v v

PN C13232AA7 FINAL



Data Analysis 5
Import Results

3 select . to edit the sample file.

n  Sample ID
19 (Empty)
20 ProRun.020
21 ProRun.021
22 ProRun.022
23 ProRun.023
24 ProRun.024
1 (Empty)
2 (Empty)
3 (Empty)

BP/QC

Bioprocessl ¥

Bioprocessl ¥

Qc1

CHO

Jurkat

Jurkat

Yeast

v

n  Wash

Fast

Fast

Fast

Fast

Fast

v

0000

Comment

4 select

to saved the edited sample file.

Cell Type

Jurkat

Jurkat

Yeast

2.0

v

v

n  Wash

Fast

Fast

Fast

Fast

Fast

®
00060

Comment

n  SampleID BP/QC
19 (Empty) v
20 ProRun.020 v
21 ProRun.021 v
2 ProRun.022 Bioprocessl ¥
23 (Empty) v
24 ProRun.024 Bioprocessl W
1 ProRun.001 Qc1 v
2 (Empty) v
3 (Empty) v
A
<
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Data Analysis
Export Results

Export Results

5-4

Green Screens need to be replaced throughout

1 selectarunand select @ to export results.

© vicesw

Review

Total Cell Count | 3233

Viable Cells (/ml) | 2766 2766
Viability (%) 85.6% 85.6%
Total Cells (/ml) | 352x10 352x10
Viable cell count | 3.32x 10 332x10
Avg. cells per image | 1.0 10

Avg. Diameter 135 135

Avg. Circularity 091 091

Avg. BGIntensity | 205

BP/QC

Cell Type Yeast

Dilution 5

Wash Fast

Date/ time 2017/02/28 1130:30
Comment 19 sample testing.

want to export to?

o =
L

™XT

File Name

Choose path

T

iable Cellf
Viability (%
Total Cells |

> . P

(U

Select the export destination, enter a file name and file path.

(U (U R R

P/QC
Date time
Comment |
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Data Analysis 5
Export Results

4 1f desired, select to Merge with existing excel file.

© viceLsu

Review

Vi-CELL BLUVLO

Viable cell
Avg. cells pi
Avg. Diamel
Avg. Circul
Avg. BG Intt

Q00 Q
000000

(<]
(UNCORORUR( RN

Cell Type
Dilution
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CHAPTER 6

Software Administration Q‘

&

Cell Type Administration

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.

For many cell types, the default cell type values are 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 BLU software has 4 cell types predefined, and are intended to be used as starting points for
additional customer-defined cell types.

Enter the appropriate information for the particular cell type and dilution factor as 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 mixing cycle to adjust for cell linegthat tend to
shear under the stress of mixing. For insect cell lines, a mixing cycle of 1 is found@uitable.

Cell Type Screen

T select E > - >

@ vi-ceLL B
% Users
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Software Administration
Cell Type Administration

2 Sselect :m to add or edit a Cell type.

BCI Conc Beads

BCI Default

3 Enter the 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.

4 Enter the number of Images (1 to 100). $
Images 100

.
A larger number will give a statistically better result. However a smaller %K\%n be used if
cycle time and image storage requirements are more important than @ e accuracy.

5 Enter the Cell Sharpness. 2

Cell Sharpness the clarity of an image and specifies,th¢' mi um sharpness at the outer edge
of a cell. This setting affects the focus discriminatjoritalgetithm. A higher value will require a
more sharply-defined cell, to be ted. Enterarange - from 1 to 200, 1 represents sharpest,
200 unclear. This value also tran tiondrom cell boundary (dark) to light

(background). \\

' +. " circularity 0.75

(Least,Circ , Perfectly'€irtlar=l). This parameter can be used to reject debris that exceeds
the %Bm cell diapteter and are too irregularly shaped to be treated as a real cell. All objects
wishyor inal (pre-fit) circularity less than this value will be ignored in the analysis. Raise this
0 bypass ismore easily.

6-2 PN C13232AA7 FINAL



Software Administration 6
Cell Type Administration

7 Enter the Decluster degree.

Decluster degree High A4

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. If the cells in a sample 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.

8 Enterthe Aspiration Cycles.

In order to ensure that all of the cells are equally dispersed some of the sample is aspirated and
then returned to the cup. One cycle is normally sufficient but if the cells are 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.

9 Select the Analysis type from the pull-down menu. $

Analysis type Viable (TB) v * @
10 Enter the viable spot brightness.

Viable spot brightness %

This is the brightness of the center spot of the cell. This Ner entage of the grayscale range.
Cell centers must be higher (lighter) than this percen ounted as viable. This parameter
is expressed as a percentage of the background jnt¢nsity#75% is a typical value. Pixels in the
center of a cell that are brighter than this setti nsidered to be part of the center spot.
For latex beads the Vlable ce brlghtnes not be set less than 75%.

NOTE The cell bright s arpness t rmine whether or not the boundary “dark” pixels
belong to a cell o of the b, d. The cell spot brightness and area determine whether

ornota ceII is v &
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Software Administration
Reports Administration

11 Enter the viable spot area.

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. 5 to 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.

12 Enter the Mixing cycles.

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 is
returned to the cup. Normally three times is sufficient but if the 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.

13 select to save the new or edited Cell type. ®$
k RN

QQT‘
Reports Administration

Report Results \
& &

Completed Run Summaw
1 Sselect E to View the ;por‘t Results screen.

The Comw summ screen is displayed by default.
etocr t reports. Use the links below to create other reports.

You
XSults Re
& process @
Q Qual Reports

ports
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Software Administration 6
Reports Administration

* Instrument Reports

2 On The Completed run summary report screen,
* Select the User name.
* Select the From and To dates.
¢ Select your Print Options.

¢ Enter a Print title.

* Enter any additional Comments.
@ vi-ceLL B

B Results  [ELogs

Viable cells

Concentration

VOO

Viable concentration (/ml)

©

3 select to save the report as PDF or select to Export the report.

A '\%
N
<&

Run Results Reports

1 select E > - to view the Report Results scre:\

2 Select Run Results.
@ vi-ceLL BLU
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Software Administration
Reports Administration

=
3 select to choose a file for the report.

* Select a User name.

* Select the From and To dates.

o Select .

Open sample

User name From(yyyy/mm/dd)

o veus vl vJev s v]e vJs )

¢ Select a listing in the Work Queue.
¢ Select a Sample from the Sample ID list.

o Select .

‘ Work queue ‘ User name Date

268E4Y3GRPCGpnX... TC1 2018/06/12

/W25VIRXRrK5e8m... 2018/06/13

Tolyyyy/mm/dd)

Sample ID

Sample.001

Sample.002

®

Search

v Y

Date Images
2018/06/12 100

2018/06/12 100

Sample.003

2018/06/12 100

4 On The Run Results screen,

¢ Select your Print Options.
* Enter a Caption if required.
* Enter a Print title.

* Enter any additional Comments.

@ vi-ciLL B
[BLog-

<.ompieted run sum~-ry i - vort

6-6
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Software Administration 6
Reports Administration

5 select to save the report as PDF or select to Export the report.
A

Bioprocess Reports

1 select E > - to view the Report Results screen.

2 Select Bioprocess.
@ vi-cELL BLU

B Results  [ELogs

N
-
3 select to choose a Bioprocess file for the report. !\
 Select a Bioprocess file. @

o Select .

Open Bioprocess
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Software Administration
Reports Administration

* Enter any additional Comments.
@ vi-cELL BLU

B Results  [E Logs

5 select to save the report as PDF or select to Export the report.
A

Quality controls Reports

T select E > - to view the Report Results screen.

2 Sselect Quality controls. @

@ vi-ceLL BLU

[ Results  [BlLogs
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Software Administration 6
Reports Administration

3 select to choose a Quality control file for the report.
¢ Select a Quality control file.

o Select .

Open Quality Control ®

BCI QualityControl Name#1
BCI QualityControl Name#2
BCI QualityControl Name#3

BCI QualityControl Name#4

4 On the Quality controls screen,

¢ Enter a Print title.

* Enter any additional Comments.
@ vi-ceLL BLU

[ Results  [BlLogs

controls report

-
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Software Administration
Reports Administration

Cell type Reports

1 select E > - to view the Report Results screen.

2 Select Cell type.
@ vi-cELL BLU

B Results  [E Logs

Cell types report

User name

() ecrLi0seads

€ _

3 On The Cell type screen,

* Select a User name.
¢ Select your Cell type options.
* Enter a Print title. $

* Enter any additional Comments. ’\Q

\

y
4 select to save the report as PDF or select to Export t@@
A
»

PN C13232AA7 FINAL
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Software Administration 6
Storage Administration

Instrument Reports

1 select E > - to view the Report Results screen.

2  Select Instrument status.
@ vi-cELL BLU

B Results  [E Logs

Instrument status report

int options

3 On The Instrument status report screen,

¢ Select your Print Options.

* Enter a Print title.
* Enter any additional Comments. $
o\ ?
4 select to save the report as PDF. A
A
Storage Administration r(b

Work Queue/Cell Type/BP/QC
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Software Administration
User Types and Access Levels

User Types and Access Levels

6-12

QO

The types of user rolls on the instrument are: Normal, Advanced and Admin. When instrument
security is disabled, feature availability is as described in the Security OFF column and individual
user roles are not used.

Refer to Table 6.1 for a list of software features and sub features that are enabled ( +* ),
disabled/read-only ( X ), and hidden ( 2% ) for each user type.

Table 6.1 User Types and Access Levels

Reports

AN

%

(

System Cleanup
Logs . %
TN

C

Review ss\\

&

Reanadlyze

. @e-
5 ~Q\§

4| & |8

A AN N N A AN AN AN AN AN

Features Sub Features Normal User | Advanced | Admin User | Security
User OFF
Home Queue Creation Vs v V4 4
Run Results v v v v
Signature v v v X
Admin - Users Add/Edit/Delete @ @ v @
Enable/Disable User @ @ v @
Change password - v Vg 4 7
Self \gﬁ
E(:Z?st Password - All @ @ \,.\\Q’) @
Admin - Cell Types | Add/Edit.Delete @ Vs
Admin - Storage View Storage Info Vs g
Delete Shared Folder b %
System Backup . ’ )
@ (\',
@ N\ X
v
v
v
v
v
v

S N N N AN N AN A N AN AN AN
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Software Administration 6
User Types and Access Levels

Table 6.1 User Types and Access Levels

Features Sub Features Normal User | Advanced | Admin User Security
User OFF

Bioprocess Add BP

<
<

Delete BP

Export Results

View Results

Quality Controls Add QC

Delete QC

Export Results

View Results

Date & Time

Security

Signature Settings

Run Options - Self

Show in Results
Options - Self

Maintenance Conc/Size Calibration

S| S X (XX QIS IS X Q18X

Low Level Controls

««&xa&@««@&;&}&&&&«&«&«&&&

A

Set Focus

¢

Dust Reference

X
X
@b
v
X
X
@b
v
Settings Language Vs
X
X
X
v
v
X
@b
X
X

/0
C

Motor Reg

%

Reagents

es

AN N A R N AN N N LN N N R E S R RS

Alcohol, , Buffer

\ P Detail\
Y A4

IS X Q] L8 (&

<L |8

&
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Software Administration
User Types and Access Levels

Table 6.1 User Types and Access Levels

Features Sub Features Normal User | Advanced | Admin User Security
User OFF
Sign In/Sign Out Vs Vs Vs @b
Minimize and Exit Software @b @b @b @b
Inactivity Timeout/System Lock Vs Vs Vs N/A
a. Service sign in on long press if security=off.
‘ C)Z
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CHAPTER 7

Quality Control

What Is The Control Feature?

The control feature monitors Vi-CELL BLU performance. The accuracy of concentration
measurements (Total Cells/mL) can be checked using Vi-CELL BLU obtained from Beckman Coulter.

PN C09148 2 M Concentration Control
PN C09149 4 M Concentration Control
PN C09150 10 M Concentration Control
PN XXXXX L10 size control

PN C18061 Viability control

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

A collection 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 BLU is

supplied with a control already created to check concentrations. $

Run a Concentration Control

Green Screens need to be replaced throughout Q~
T

PN C13232AA7 FINAL

Assay Parametert Lot Number

2/20/2017

2/20/2017

2/20/2017

2/20/2017

2/20/2017

2/2012017

2/2012017

2/20/2017

22012017

2/20/2016
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Quality Control
Run a Concentration Control

2

If desired, select to Add Qu

ality Controls.

© viceLsLu

Quality Control

Sino  Name Call Type

Jukart

Assay Parametert Lot Number

Concentration

Assay Value  Acceptan

o
Add Quality Controls

celvee m LoTMumber | Resayalee Seiy P

Q1 Jukart W || cHO

Jukart

v || 12305 10M "4/ 10%° 2/20/2017

Qc10

Jukart Concentration 7830 10u 2/20/2017

ukart Size 2/20/2016

|

3 select ° to run the Control.

4 Quality Control Total Cells/mL results.

Total Cell Count
Viable Cells (/ml)
Vi 3]

T s (/mi)
Viable cell count

Avg. cells per image
Avg. Diameter

Avg. Circularity
Avg. BG Intensity
BP/QC

Cell Type

Dilution

Wash

Analysis Date/time

Reanalysis Date/time,

Quality Control

Total Cells / ml

Total images = 5 Image
3233
2766
85.6%
3.52x10
332x10
10

135

091

Total cells / ml (x LOE8)

Fast
2017/02/28 11:30:30
2017/02/28 11:30:30

5 Quality Control Camera results.

© viceLsLu

"Avg. cells per image

Avg. BG Intensity

BP/C
Cell
n
h
i

asl

3.32x
i
Avg. Diameter 1

3233
2766
85.6%

3.52x10

CHO

5

Fast

2017/02/28 11:30:30
24 sample testing

7-2
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Quality Control 7
Run a Concentration Control

6 Quality Control Size Distribution results.

© vicelL s @60 6
Quality Control @@ @ Q|°0 0

Sample ID ProRun.24 v Size Distribution
Quality Control

Sample

Subrange Statstcs
Range: 600 microns - 50 microns

Total images = 50 Image10

Total Cell Count | 3233 Number

Number pecentage
Viable Cells (/ml) | 2766 2766 Vean

Stondard doviation
Viability (%) 85.6% 85.6% L3
Total Cells (/ml) | 3.52x10 352x10
Viable cell count | 3.32x10 3.32x10
Avg. cells per image | 10 10
Avg. Diameter 135 135
Avg. Circularity 091 091
Avg. BG Intensity | 205 205
BP/QC
Cell Type cHo
Dilution 5
Wash Fast
Date/ time 2017/02/28 11:30:30

6B 1012 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48

Comment 24 sample testing...
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CHAPTER 8

Regulatory Compliance - 21 CFR Part 11 ,

21 CFR Part 11

The Electronic Records and Electronic Signatures Rule (21 CFR Part 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 CFR Part 11. It is intended to improve an organization’s quality control while
preserving the FDA’s charter to protect the public. Since analytical instrument systems such as the
Vi-CELL BLU Cell Viability Analyzer, generate electronic records, these systems must comply with
the Electronic Records Rule.

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

software. $

Electronic Records

ombination of text,
in digital form that is created,
puter system’. This refers to any

Per Section 11.3 subpart A of 21 CFR Part 11, an electronic recor:
graphics, data, audio, pictorial, or other information representati
modified, maintained, archived, retrieved or distributed by&n
digital computer file submitted to the FDA, or any inform%not submitted but that needs to be
archived. Public docket No. 925-0251 of the Federal Registeg (Vol. 62, No. 54) identifies the types of
documents acceptable for submissifi in electronic d where such submissions may be made.

PN C13232AA7 FINAL 8-1



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 FDA is 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 a document to be submitted
have been identified in public docket No. 925-0251".

The Vi-CELL BLU 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 FDA their intention to do so.

Implementing Electronic Records and Signatures

Section 11.3 Subpart A describes two classes of systems:

Closed Systems

A closed 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 eating
and maintaining the information on the system are also responsible for operatmg

administering the system. \

Open Systems
An open system is one ‘in which system access is not controlled by p @) are responsible for
the content of electronic records’.

administration for system security and data integrity. Anyone interacts the Vi-CELL BLU, from
administrators to users, must abide by these procedures, re the ultimate responsibility is
with the organization generating eleciomc records a ures. The Vi-CELL BLU software is a

The Vi-CELL BLU control software is designed to ensure the prz&peration, maintenance and

component, albeit a vital one, of the ~ 1 proce

\
Controls for Electronic Re@\ O

Subpart B, Section escrib controls to be applied to a "closed system". Section 11.30
describes the centrols for an @stem", which include "those identified in Section 11.10, as
appropr, ditionakmeastres such as document encryption and use of appropriate digital
signatur & ards". Si pical Vi-CELL BLU system can be regarded as a closed system,
additi ntrols f systems will not be discussed in this document. The primary thrust of
g rols is ™ re the authenticity, integrity, and, when appropriate, the confidentiality
romc nd to ensure that the signer cannot readily repudiate the signed record as

genu1 e words, to protect the data and to make it difficult for someone to say that

2
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Regulatory Compliance - 21 CFR Part 11 8
Establishing an Electronic Record

this is 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 BLU software itself, or in
combination with end-user procedures.

Of the 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 BLU software comply with the specifications of these
regulations.

Establishing an Electronic Record

The Vi-CELL BLU 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.... TBD $

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

The system will prompt you to log in. On the Log In dialog, ente%@name and password.

New users can only be created and passwords reset by usersqith Administrator rights. This file is
protected with a checksum and for each user name, contai S&)rmation on when the user was

created, by whom, at what level, the user’s password in d form and the user’s file paths. If
this file does not exist or if the checksum is m1ss1ng Or itvalid then access to the system will only be

possible to a limited number of spg::al users.

File History

The Vi-CELL BLU so lso p a 1nput and "operational checks", as specified in
Subpart B, Sectio ,"'to determ1 as appropriate, the validity of the source of data input or
; ; ||

,and §" enforce permitted sequencing of steps and events". These two

ssible, valid data are being entered into the system, and all
eted to perform the task at hand.

requ step
&yse of all s a checking and validation is described in Section 11.10, Paragraph (b):
1hty te € accurate and complete copies of records in both human readable and
le for inspection, review, and copying by the agency". Vi-CELL BLU software

tromc form
ata files Q- aupomatically saved upon creation and protected with a checksum. Vi-CELL BLU
lows for the capability for backing up data to mirror directories.

(=)
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Regulatory Compliance - 21 CFR Part 11
Establishing an Electronic Record

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
long that required to for the subject electronic records and must be available for agency review and
copying.” The Vi-CELL BLU 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 BLU 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.

If the 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 BLU 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.

Electronic Signature

In Subpart A, Section 11.3, an electronic signature is defined as "a computer dat&¢co %Uon of any
symbol or series of symbols executed, adopted, or authorized by an individual x legally
binding equivalent of the individual’s handwritten signature". Subpart C, 11.100 of the
regulation defines the general requirements of such a manifestatio @ (a) states that
"each electronic signature must be unique to one individual and m@we reused by, or
reassigned to, anyone else". These two paragraphs, taken together, méan that an electronic
signature is some computer representation of a user’s identity l&ped to ensure the distinct and
unique identity of that user. The procedural aspect of Secti 0 requires that before any such
electronic representation is applied, the organization ﬂr\t@t "verify" the identity of that

individual. The subsequent use of el nic signatu e "legally binding equivalent of
traditional handwritten 51gnatur ust % ied" to the agency in writing,
.
blometric forms of electronic signature.

Subpart C, Section 11.200, re\ iometric
1

Biometric signatures are d@n n Subparf &, Section 11.3 as a "a method of verifying an
individual’s identity eas entef the individual’s physical feature(s) or repeatable

action(s) where tho es and/or actiens are both unique to that individual and measurable".
Biometrics are gen regarde techmques such as fingerprints or retinal scans, which are
cons1dered to y uniqu \e individual and require specific forms of scanning devices to
read an pre Non b signatures are those that are computer generated and, as per
Section "Ernp oy, two distinct identification components such as an identification
cod sword" istthts form of electronic signature that is supported by the Vi-CELL BLU
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Regulatory Compliance - 21 CFR Part 11 8
Establishing an Electronic Record

Generating Electronic Signatures

The Vi-CELL BLU 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 BLU software supports both of these provisions.

The administration of the system requires that individuals are added to the list of valid Vi-CELL BLU
users via the Add a New User dialog box. The "identification code" or username of each Vi-CELL BLU
user must be unique. No two users on the same Vi-CELL BLU system can have the same user name.
It is also required that these users supply a password to access the Vi-CELL BLU software, thus
satisfying the requirement to "employ at least two distinct identification components such as an
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 BLU software can satisfy the requirement that
"identification code and password issuances are periodically checked, recalled, or revised".

Applying Electronic Signatures

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 us&
individual’s electronic signature by anyone other than its genuine owner requ oration of
two or more individuals". Through the apphcatlon of Vi-CELL BLU user and }3 @i configuration
procedures, the system can be configured to "ensure" that inappropriate ese identifiers can
be performed only by the intentional divulgence of security informati

Section 11.200 further specifies the use of electronic signature %ﬂlts during a period "when
tinu

an individual executes a series of signings during a single, conti s period of controlled system
access", and "when an individual executes one or more si i ot performed during a single,
continuous period of controlled system access". This se he document represents the
"heart" of electronic signature application. To comp 1t these provisions, the Vi-CELL BLU
software uses the application of thewsername an ord to authenticate the user making and
saving the changes, in conjuncti f11e i

o
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APPENDIX A
System Specifications

Data Acquisition

Need to verify these specs

* Operating principle: analysis of video images
* Sample type: spatial data

¢ Cell size range of 2 microns to 60 microns

* Analysis rate: up to 100 Images in 130 seconds

* Digitizing resolution: 2048x2048

Cell Viability/Concentration/Cell Count

Need to verify these specs

* Concentration Range: 5 x 10% to 15 x 10° Cells/mL

¢ Viability Range: 0 to 100%

* Mean Recovery Value of 20 replicates of Concentration Control on Vi-C compared to
the lot assay value used are +6%.

accurate due to the low number of measured cells. The accur. igh end of the concentration
range is affected by the difficulty of declustering groups oficells icularly if the cells are large. The
sample should be diluted to bring its concentration intc)@

NOTE The results for samples at the low end of the concentrationg ot be as statistically

or to improve the accuracy of the
results

Physical Requirements ‘@ Q
S

0 37°C (55,0 99°F)

. Temperatu@
Tempw rlatlo over 8 hours.
. 1ty
y Varlat 10% over 8 hours

S
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System Specifications
Unit Dimensions

Unit Dimensions
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APPENDIX B

Service and Maintenance q

=

Focusing Wizard

A focusing 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 BLU Focus Control that is supplied
with the instrument (or can be supplied by Beckman Coulter) begins the process. Focus should be
run if images are clearly out of focus or a size control fails specification.

Set Focus

T select @ and and place a cup of focus control into the empty position in the
carousel (or A1 position in the 96 well plate).

Instrument Statu
Instrument
Serial Numb o
rsion : aci .
or

261 GB free of 476 GB Last Calibration dal

Other Data Export Calibration | D

System error log
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Service and Maintenance
Calibration Control

3 Wait while the Focus Control sample is being processed.

Moving to sample location

Preparing focus control sample

Dispensing sample into flow cell
Setting focus control beads
Waitfor 2:59 mine by
Detecting focus position
Position
Infocus count
R ——
New recommended pos.
Setting time
Accept new focus position
v X

Cleaning

4 choose to accept the new focus position.

5 After cleaning is complete, select to exit Set Focus.

Calibration Control

8, D\
o

NOTE To perform Calibration, you must be logged in as Administrator an
microcentrifuge.

ve dccess to a vortexer and a

.
1 select @ and andd select a cont

1 "ument
Serial . mber

Systen. " tal Sample Counts
¢/ vare\rsion Carc: el /96 well Position
tmage_analysis Software Version : Rer _ining waste tube bin capacity
Lorage Maintenance
1 GB fi ° 476 G Last Calibration date:

A EN 4

Other Dav Export @ Dust reference

System error log
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Service and Maintenance B
Calibration Control

3 To prepare the bead samples, vortex each tube for approximately 10 seconds both right side up
and upside down. Place the tubes in a microcentrifuge, ensuring they are evenly spaced so as to
keep the centrifuge balanced, and centrifuge them at 2000 rcf for 10 seconds. 10 tubes of the 2M
Control, 5 tubes of the 4M Control, and 3 tubes of the 10M Control should be prepared.

4 Remove the caps from all of the tubes and load the tubes into the carousel to match the

on-screen carousel diagram. The 2M Control will be in positions 1-10, the 4M Control will be in
positions 11-15, and the 10M Control will be in positions 16-18.

# Vi-CELL BLU

[ calibration

[[JConcentration [Size

5 select . $

. O
\Y

6 When all the tubes have been run and the calibration equation has b alculated select

to accept the new calibration. 2

1 Review the,

» Calibration Concentration camera screen

N

* C(Calibration Concentration results screen c)@
'S
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APPENDIX C
Statistics :

Circularity

Verify the definition and equation for circularity are correct

A value from 0 to 1, with 1 representing a perfect circle. Computed as Da/Dp, where
Da=squareroot (4 A/m),Dp=P /T ; 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 @
Viability — The percentage of viable cells per image and for the total numb’e\ ages.
Total Cells/mL — The concentration of cells per mL. @
Viable Cells/mL — The concentration of viable or “live” cells p

Avg. Diameter — The average size of cells per image and fo\étal images.

Avg. Circularity — The average “roundness” of the cel
Images — The total number of u@analyzed
Average Cells/Image — Th f cel tored per image.

Background Intensity, avx ue, from 0 to 255, of the image background.

Effective Field o\\ﬁ& XQ

“Effe eld of Vi he size of the area inside the reduced measurement frame, and it most

{ repre actual counting area. It is the area that should be used in computing cell
Q tratlo
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Statistics
Effective Field of View

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

Is this graphic accurate for Vi-CELL BLU?

1 [ not count or sire ool s complotely ataids the bonderting

Congril and sire all oclls that oontact the
i bordorling or are within the bondor,

y . b ] Border Zane
[ ] L]
L L ]
L o L] ©

o ., o @

]
! © . . |
® |
. |
o] [&] o o A

3
\——I D o csanit o sk ey el touschiing the

| outiade OO border. In general, never siee
anry cell that is contacting the CCD frams

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 @Jnted.
Objects that are entirely within the border zone are not counted. (@

With this method, larger objects that would have gotten rejected are now courft&
Smaller objects are not affected (the correction varies in proportion to particle'size).
The border indent is 30 microns, which is large enough to handle all actu zes that are

encountered. Q~
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APPENDIX D

Troubleshooting _,
i

Troubleshooting Table

Table D.1 through Table D.6 lists problems that the operator could encounter while running the Vi-
CELL BLU instrument, the probable causes of each problem, and the corrective actions. These
problems are split into individual tables for each system affected. These problems are listed
alphabetically in the Index, under the primary entry “troubleshooting.”

IMPORTANT This troubleshooting table contains the same information given to the instrument operators in
the instrument’s Instructions for Use, plus “service only” actions. Links to procedures that are live in the
Instructions for Use are replaced in this manual by references to the correct section in the Instructions for
Use. Leaving in the action to “contact us” lets you know how much a customer is expected to do before
calling service.

IMPORTANT There are four different severities catalogued by the system:
¢ Notification. This means no special attention is required.
¢ Warning. This means the system is operational, but requires special attention.
e Error. This means the system is inoperative, but recoverable.
¢ Fatal. This means the system is inoperative and the error is not recoverable.

NOTE A particular failure mode can potentially display any level of severity depending ether or not the
system was able to self-correct the problem or not. !

Table D.1 Troubleshooting Table - Instrument @
Problem Probable Cause Co&ct& Action

Subsystem: General

Missing component * Loose/disconnected cable mer

o Hardwarefa|lure . Contact us.
Logic error So Q Customer

1. Contact us.

Subsystem: Configurat

Configuration not fou & Hard disk t|on Customer
e Softwareverror 1. Restart the system.

2. If the problem persists, contact us.

Ca//brat/orWnd x degredation Customer
0 1

ftware error . Restart the system.

Q&»\' Conflguratlon lostbecauseof | 2. Recalibrate the sampler system. Referto

software update IFU procedure.

& 3. Refocus the optics. Refer to IFU_
Q procedure. -
4. If the problem persists, contact us.
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Troubleshooting
Troubleshooting Table

Table D.1 Troubleshooting Table - Instrument

Problem Probable Cause Corrective Action

Subsystem: Database

No connection ¢ Disk degredation Customer

¢ Software error 1. If you are using a remote database,
check the network connection.

2. Restart the system.
3. If the problem persists, contact us.

Insert error ¢ Not enough disk capcity Customer
¢ Database is corrupt 1. Navigate to the System Status dialog
¢ Disk drive failure and verify the available disk capacity.

Refer to System Status in Chapter 2,
Installation and Verification of the
Instructions for Use manual.

2. Backup system data and remove from
the system volume. refer to ifu
procedure

3. Clear the exported data folders on the
instrument. refer to ifu procedure

4. Restart the system.

5. If the problem persists, contact us.

Retrieve error ¢ Invalid reference UUID Customer
¢ Database is corrupt 1. Verify available disk cap @re
o Disk drive failure System Status dlalogs IFU
procedure
2. Restart the sys e&A
3. Ifthe proble contact us.
Subsystem: Storage Q~
Read error ¢ Disk drive failure Custo
he system.
. roblem persists, contact us.
Write error ¢ Disk drive,failure \ mer

Q < Restart the system.

Q Q . If the problem persists, contact us.
s rage is capacity | Customer

&@ 1. Backup system data and remove from

Near Capacity

the system volume. refer to ifu
procedure

@ 2. Clear the exported data folders on the
V \ instrument. refer to ifu procedure
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Troubleshooting D
Troubleshooting Table

Table D.1 Troubleshooting Table - Instrument

Problem Probable Cause Corrective Action

Subsystem: Integrity

Verification on read ¢ Disk drive failure Customer
1. Restart the system.

2. Restore the system from the last
archive. Refer to IFU procedure.

3. If the problem persists, contact us.

Table D.2 Troubleshooting Table - Controller Board (Main Board)

Problem Probable Cause Corrective Action

Subsystem: General

Connection Error Unable to connect to main Customer

board. 1. Power cycle the system by unplugging
the Analyzer and plugging it back in.

2. Turn on the Analyzer.
3. If the problem persists, contact us.

Subsystem: Communication

Host Comm Error ¢ Main board failure Customer

¢ Problem with firmware 1. Contact us.
¢ Problem with

communication chips . @
Subsystem: Firmware \

Firmware Update Error e Corrupt firmware update file | Customer @
* Main board failure 1. Co :

on the main board. 1. tact us.

Firmware Bootup Error ¢ Corrupted firmware image Cuﬂ
¢ Main board failure

I
Invalid Firmware Version | ¢ Incorrect firmware versim\< .9stomer

% Q 1. Contact us.
Table D.3 Troubleshooting«@ag nts N
) )
A Jd

Problem able Corrective Action

Subsystem: Gene

Subsystem: RF@rdware Q

Hardware \' ponent failure Customer

&\ ¢ Loose or faulty wiring 1. Restart the system.

between the mainboardand | 2, Replace the reagent pack. Refer to IFU
. @ the RFID board. procedure. o

QSubsyst 5 mrdware
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Troubleshooting
Troubleshooting Table

Table D.3 Troubleshooting

Table - Reagents

Problem Probable Cause Corrective Action
Sensor Error ¢ Door or pack presence Customer
sensor failure 1. Restart the system.

Latch Error

Subsystem: Reagent Pac
Pack Invalid

Pack Expired

Pack Empty

No Pack

Faulty wiring

Unable to actuate the door
latch

Reagent door latch solenoid
failure

Faulty wiring to reagent door
latch solenoid

Main board failure

k

Corrupted or unprogrammed
consumable idenitification tag

The shelf-life for the reagent
pack is past its expiration
date.

The in-service life for the
reagent pack is past its
expiration date Need to align
the verbiage for this
expiration date
nomenclature with the
Reagent IFU and customer
[FU.

The reagent pack is empty

23
4
Rea oti t
. '@t € recogpi
\K ent of the fteadent

Usage Update Fail @,

Faili FID module
% rrupt consumable

2. Replace the reagent pack. Refer to IFU.

procedure.

3. If the problem persists, contact us.

Customer
1. Contact us.

Customer
1. Replace the reagent pack. Refer to IFU

procedure.

2. If the problem persists, contact us.

Customer

1. Replace the reagent pack. Refer to IFU_
procedure. $ o

S
&

Cus@
Replace the reagent pack. Refer to IFU
\ ocedure. -

ustomer
1. Install the reagent pack. Refer to IFU

procedure.
2. Restart the system.

3. If the problem persists, contact us.

Customer
1. Replace the reagent pack. Refer to IFU

procedure.
2. Restart the system.

3. If the problem persists, contact us.

D-4
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Table D.4 Troubleshooting Table - Motion

Troubleshooting
Troubleshooting Table

Problem

Probable Cause

Corrective Action

Subsystem: General
Subsystem: Sample Deck
Not Calibrated

Calibration Failure

Subsystem: Motor

Operation Timeout

Homing Failure

Positioning Failure

Stage/Controller replaced

Software update failed to
retain previous settings

Corrupt settings
Failed to correctly follow the
calibration sequence

Calibration resulted in invalid
values

— Possible logic error

Motor failed to execute
operationintheallowed time

— Motor may be stalled or
broken

— Main board may have a
failing component

The system may not have
found homing flag within the
allowed time

— Sensor failure
— Encoder failure

The system did not reach the
requested position.

— Encoder failure
— Motor failure

— Main board failure
— Motion obstructed

O

Customer
1. Contact us.

Customer
1. Contact us.

Customer

1. Power cycle the system by unplugging
the Analyzer and plugging it back in.

2. Turn on the Analyzer.
3. If the problem persists, contact us.

Customer

1. Power cycle the syste@plugging
the Analyzer ang pI@ back in.

2. Turnonthe An

3. Ifthe probler&s, contact us.

Custom @

1. Pox%the system by unplugging
&A yzer and plugging it back in.

on the Analyzer.
. e problem persists, contact us.
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Troubleshooting
Troubleshooting Table

Table D.4 Troubleshooting Table - Motion

Problem Probable Cause Corrective Action
Thermal ¢ The motor controller chip on | Customer
board is overheating. 1. Power cycle the system by unplugging
— Motor travel may be the Analyzer.
obstructed 2. Allow the system to cool down.
— Motor wiring may be 3. Plug the system back in.
faulty 4. Turn on the Analyzer.
— Airflow through the 5. If the problem persists, contact us.
instrument may be
impeded
Overcurrent ¢ The motor controller chip on | Customer

board is overheating.
Motor travel may be
obstructed

Motor wiring may be
faulty

Airflow through the
instrument may be
impeded

1. Power cycle the system by unplugging
the Analyzer and plugging it back in.

2. Turn on the Analyzer.
3. If the problem persists, contact us.

Table D.5 Troubleshooting Table - Fluidics

Problem

Probable Cause

Corrective Action

Subsystem: General

Hardware Error

Communication Error

Nightly Clean Cycle

Skipped

>
Q.

D-6

Q-
Eo

\/‘Z}

¢ Syringe pump failure
¢ Valve controller failure

¢ Communication fault with
the syringe pump

mecha
led p
sible failed@

L 2

*

b

nnection
@ Possj m@:ard
failure
¢ Ins ient reagents present
e the scheduled

clean

m
nig

&ther hardware fault

1

Customer

1. Powerc t@tem by unplugging
the An plugging it back in.
2. Tu% nalyzer.

blem persists, contact us.

\ wer cycle the system by unplugging
N\, the Analyzer and plugging it back in.

2. Turn on the Analyzer.
3. If the problem persists, contact us.

Customer
1. Perform a manual clean. Refer to IFU

procedure.
2. Check the reagent status. Refer to IFU

procedure.
3. Retry the cleaning cycle at the next

interval. Refer to IFU procedure.
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Table D.5 Troubleshooting Table - Fluidics

Troubleshooting
Troubleshooting Table

Problem

Probable Cause

Corrective Action

7

Subsystem: Valve Controller

e ?

~J)

Customer

1. Power cycle the system by unplugging
the Analyzer and plugging it back in.

2. Turn on the Analyzer.
3. If the problem persists, contact us.

Customer

1. Power cycle the system by unplugging
the Analyzer and plugging it back in.

2. Turn on the Analyzer.
3. If the problem persists, contact us.

Table D.6 Troubleshooting Table - Imaging

Problem

Probable Cause

Corrective Action

Subsystem: General

Hardware Error o

Operation Timeout .

Subsystem: Camera

Hardware Error o

Operation TimeouQ

@ra failure

Camera is disconnected
Camera failure

The camera failed to trigger
Faulty camera connections
Camera failure

Customer

1. Power cycle the system by unplugging
the Analyzer and pluggi ackin.

2. Turn on the Analyzer,
@ontact us.

3. If the problem pe

Customer
1. Power cyc system by unplugging
the 4 d plugging it back in.

2. Turn'@n the Analyzer.
3. Na problem persists, contact us.

Camera is dlsconnected‘\<:dstomer

n‘@lure Q
& ed to trigger
Faulty camera connections

1. Power cycle the system by unplugging
the Analyzer and plugging it back in.

2. Turn on the Analyzer.
3. If the problem persists, contact us.

Customer

1. Power cycle the system by unplugging
the Analyzer and plugging it back in.

2. Turn on the Analyzer.
3. If the problem persists, contact us.

Customer
1. Contact us.

%\‘r
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Troubleshooting
Troubleshooting Table

D-8

Table D.6 Troubleshooting Table - Imaging

Problem

Probable Cause

Corrective Action

Hardware Error

Operation Timeout

Subsystem: LED

Hardware Error

¢ Problem with the main board

¢ Faulty main board to camera
wiring

¢ Problem with the main board

¢ Faulty main board to camera
wiring

Connection failure to LED
module.

Customer

1. Power cycle the system by unplugging
the Analyzer and plugging it back in.

2. Turn on the Analyzer.
3. If the problem persists, contact us.

Customer

1. Power cycle the system by unplugging
the Analyzer and plugging it back in.

2. Turn on the Analyzer.
3. If the problem persists, contact us.

Customer

1. Power cycle the system by unplugging
the Analyzer and plugging it back in.

2. Turn on the Analyzer.
3. If the problem persists, contact us.
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APPENDIX E 3

Replacing Reagents and Decontamination q

=

Reagent Status \_

Select n to display the Reagent Status screen.

Vi-CELL BLU

12345
Lot 88, Beckman...

8/22/2017

Replace Reagent Pack

[Awaring | 3\

Risk of biohazardous exposure if you have skin contact g |E@Ieagent Pack

waste liquid. The Reagent Pack waste bottle has a ve e Reagent Pack
must be upright whenever you are handling a used\Reagent Pack in order to
prevent waste liquid from leaking out of the Rea d*@ck waste bottle. Clean up
spills immediately. Dispose of the Reagent Paf@o solid waste in accordance

with your local regulations and acceptableﬁ; ratory procedures.

Always use the appropria rsonal Pr Equipment (PPE) when working
with biohazardous ’ma i

‘QQ\\ &@0
Y V s

00}

Q‘ q)\;}o\
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Replacing Reagents and Decontamination
Reagent Status

E-2

1 Sselect ﬂ and Replace Reagent Pack.

Part number
Lot
Expiration
Uses total
Reagents

* Reagent
! Reagent
© Reagent
" Reagent
! Reagent

FULL

Uses remaining 33

12345

Lot 88, Beckman..

8/22/2017

o

Container 1
Reagent #1
Reagent #2
Reagent #3
Reagent #4
Reagent #5

2 Select the reagent to drain and select .

lect the reagents to drain?

Reagent container
PN #12345
O Drain reagents to waste:

® Purge lines to reagent
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3 The reagent door opens.
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