NIST-FDA Cell Counting Workshop:

Challenges in Cell Counting

Sumona Sarkar
National Institute of Standards and Technology
sumona.sarkar@nist.gov

April 10, 2017

MATERIAL MEASUREMENT LABORATORY

NIST



mailto:sumona.sarkar@nist.gov

Cell Count

Cell count is a fundamental measurement in biotechnology,
biomanufacturing, and regenerative medicine.
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Cell number can effect:
* Potency and efficacy of a cell therapy treatment (e.g. dosing)
* Manufacturing process for cells and biopharmaceutical products
* Rate of growth of regenerated tissue in a biomaterial scaffold
* Bioassays that are normalized by activity per cell
* Functional assays based on cell count (e.g. proliferation)
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Workshop Participants

How often do you use cell counting for the following

purposes?
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Wide range of cell counting needs and methods
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Range of Intended
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What strategies can we
implement to assure confidence
in cell counts across these broad
needs?

MATERIAL MEASUREMENT LABORATORY




Workshop Participants

How often do you use the following cell count

methods?
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Workshop Participants

What do you consider to be the gold standard
(or reference method) for cell counting?
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Measurement Process for Cell Counting

An example of a generalized cell counting process that involves an automated imaging device, and where
potential controls and standards for managing and minimizing sources of variability could be used.

- Assurance from service providers
- Validated methods/protocols

- Quality Management System

- Conformity assessment

Sample storage
& transportation

Sample collection

Reagents/Consumables/
Test kits

- Instrument qualification (1Q,PQ)
- Validation studies to establish instrument sensitivity,
LoD, robustness etc

- DOE to determine parameter space
- Design SOPs with appropriate in-process controls
- Proficiency testing

Calibration via
known standards

Reference beads
for verification

Measurement
device

1l

Sample preparation

Data analysis

Data collection

- Biological and non-biological reference materials
- Charting and specification

—>

Decision making/user
defined specification

The central green box contains 3 steps of a typical measurement process; other aspects such as the composition of donor samples,

reagent sourcing, and sample handling may contribute additional variability to the cell counting process

Lin-Gibson, S., Sarkar, S., Elliott, J. T., & Plant, A. L. (2016). Understanding and managing sources of variability in cell measurements. Cell Gene

Therapy Insights 2016;2(6),663-673.

MATERIAL MEASUREMENT LABORATORY




Cell Sample Composition Can Affect Cell Counting
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Many components of the cell sample can influence an analytical method

What are the samples properties to considered when conducting a cell counting method?

Lin-Gibson, S., Sarkar, S., & Ito, Y. (2016). Defining quality attributes to enable measurement assurance for cell therapy products.
Cytotherapy, 18(10), 1241-1244.
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Sources of Variability in a Cell Counting
Measurement Process
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Simon, C. G, Lin-Gibson, S., Elliott, J. T., Sarkar, S., & Plant, A. L. (2016). Strategies for Achieving Measurement Assurance for Cell Therapy Products.

Stem Cells Translational Medicine, 5(6), 705-708.
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Evaluating Cell Counting Methods
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Experimental Designs to Evaluate the Quality of a Cell Counting Method
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Biotechnology -- Cell Counting -- Part 2: Experimental design and statistical analysis to quantify counting method performance i

NIST MATERIAL MEASUREMENT LABORATORY



https://www.iso.org/contents/data/standard/06/78/67892.html?browse=tc

Workshop Participants

List guides, documentary standards, best practices etc that
you used when establishing your cell counting measurement
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Workshop Participants

How much time was spent developing a
validated cell counting measurement?
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Designing a Cell Counting Measurement Process
that is Fit-for-purpose

Generalized Measurement Sources of Controls &
framework process variability Optimization
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Lin-Gibson, S., Sarkar, S., Elliott, J. T., & Plant, A. L. (2016). Understanding and managing sources of variability in cell measurements. Cell Gene
Therapy Insights 2016;2(6),663-673.

NIST

validation

Re-evaluation/
improvement
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Measurement Assurance Strategies to
Keep in Mind

Measurement
Process Flow

e Diagram Ishikawa

g (Cause-and-
mena Diagram
Interlaboratory Measurement Design of
Comparison Assurance Experiments
Study

" Reference
Materials

Performance il

Specifications

Process
Controls
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Workshop Participants

List measurement assurance strategies for
cell counting that you currently apply

109
2 °]
[
(]
- 6
[
o
o
»n 4
(]
o
# o,
o || A 7 || -j_
<
.\00 o<2 N Qo ~\‘Zr\ N ,\\d ) oo' Q,$ e
< ) o O Q < > N\ \ \
<7 O o° N \eq KON fzfﬁ
) O
e\\\ N @ RN e ¥ ‘bf} o
A 'br\ \Q <& Q,\\ QJ(\ \0 .o(\ ’b'\ c:o
x N % 2 ¢ e Q S X \s
Q 2 IS A\ 2 > 2 \
) N 2 @ s N S @
Q& o \ < o <& Q 2 O
> ‘& > Q:\Q' 2 < Q"b’
%" o) CXR- S <
& X Q‘Q’ \7\
\\% & 2 od
> N Q
Q QR N
& v

MATERIAL MEASUREMENT LABORATORY




Concepts to Keep in Mind

/A

Quality Attribute Measurand
Characteristic of the What is being measured
sample

(e.g. count of un-stained
(e.g. Viable cell count) objects per volume)

Biological Response

Measurement Variability

+ Accuracy J Accuracy X Accuracy X Accuracy
«/ Precision X Precision J Precision X Precision

MATERIAL MEASUREMENT LABORATORY




Some Considerations

What are the gaps in the existing resources for cell counting?

What are the best practices for establishing validated cell
counting methods?

How can we improve our confidence in cell count
measurements?

How can we assure comparability of cell counting
measurements?

Are their pre-competitive activities the community can engage in
to assure the quality of cell counting measurements?

NIST
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