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3. CD3/CD4/CD8 and Viability Dye

4. GFP or RFP and Viability Dye

7. Conclusion

5. Annexin V / PI Apoptosis Kit
Cell and Gene therapy is one of the fastest growing fields for cancer

therapeutics that heavily relies on robust and consistent instrumentations

and technologies to verify and validate the critical quality attributes (CQA)

that are fit-for-purpose. Some of the key parameters required for satisfying

CMC (Chemistry Manufacturing and Controls) criteria standards for

cellular therapeutic products are cell identity, count, viability, purity,

potency, stability, and microbiological quality, which may be routinely

performed using flow cytometry. Some of these critical attributes can be

exceedingly trivial for flow cytometric analysis, which can be complex,

requires a dedicated user, and may carry a high maintenance cost. In the

past decade, affordable image cytometry has been developed for cell

characterization and cell-based assays but has not demonstrated the

sensitivity required for visualization and analysis of surface markers, cell

health, and viability. In this work, we demonstrate the capability of the

newly developed Cellaca® PLX image cytometry system for population

analysis of surface markers, viability of fluorescent protein expressing

cells, and cell health in comparison to flow cytometry. For

immunophenotyping assays, PBMCs were stained with anti-human

CD3/CD4/CD8 antibodies with Hoechst. Additionally, viability detection of

GFP and RFP-containing cell lines was performed by staining with

RubyDead and Hoechst. Finally, apoptosis was induced in Jurkat cells

with staurosporine and stained with Caspase 3-488, RubyDead, and

Hoechst. All assays were imaged and analyzed using the Cellaca® PLX

image cytometer, and the data generated were compared directly to the

CytoFlex flow cytometer. Results show similar percentages of surface

marker populations: CD3 (76% and 81%, PLX and CytoFlex,

respectively), CD4 (43% and 42%), and CD8 (15% and 17%). RFP and

GFP-containing cells showed comparable viabilities on Cellaca® PLX and

CytoFlex, and the population percentages of Hoechst positive cells

stained with Caspase 3 and RubyDead were within 5% of each other. Our

experiments demonstrate that the Cellaca® PLX can be of significant

value to the Cell and Gene Therapy communities providing novel image

cytometry methods which may satisfy several CMC criteria including high-

throughput, high sensitivity, and low maintenance. • Freshly thawed PBMCs were stained with CD3-Kiravia Blue 520, CD4-PE,

and CD8-APC following manufacturer’s protocol

• Cells can be stained with Hoechst (total) or Nuclear Dead Blue (dead)

• Results between CytoFLEX and Cellaca PLX are highly comparable

• Assays for assessing critical quality attributes for identity, cell count, and cell

viability can be done on the novel Cellaca PLX

• The Cellaca PLX high-throughput image cytometer can run a variety of cell-

based assays with high quality results:

• Immunophenotyping (CD3/CD4/CD8) with viability (Dead Blue)

• GFP and RFP populations with viability (Hoechst and RubyDead)

• Apoptosis using Annexin V/PI/Hoechst or Caspase-3/RubyDead/Hoechst

• Results were remarkably similar between the Cellaca PLX image cytometer

and CytoFLEX flow cytometer, validating the methodology and applications
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CD3 60.8% 61.3%

CD4 37.5% 40.4%

CD8 19.4% 20.2%

CytoFLEX Flow Cytometer

6. Caspase / Dead cell Apoptosis Kit
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CytoFLEX Flow Cytometer

Cellaca® PLX Image Cytometer

Brightfield RubyDead

Brightfield RubyDead

K562-GFP U2OS-RFP-TUBA1B

• K562-GFP and U2OS-RFP-TUBA1B cells were stained with RubyDead

and Hoechst for viability assessment

• Results between CytoFLEX and Cellaca PLX are highly comparable

K562-GFP

CytoFLEX 78.7%

Cellaca® PLX 91.4%

U2OS-RFP

CytoFLEX 97.9%

Cellaca® PLX 97.8%

RubyDead

CytoFLEX Flow Cytometer

Cellaca® PLX Image Cytometer
Brightfield RubyDead

Annexin+

CytoFLEX 98.7%

Cellaca® PLX 99.0%

Caspase+

CytoFLEX 99.7%

Cellaca® PLX 94.6%

Caspase+

CytoFLEX 17.2%

Cellaca® PLX 8.2%

Annexin+

CytoFLEX 16.2%

Cellaca® PLX 10.6%
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Hardware 
• No clogging, non-flow
• Minimal to no routine 

maintenance 
• Instant start-up 
• Robotic and automated 

liquid handler 
compatible

Software
• Simple UI 
• Easy and customizable 

presentation of results 
• Pre-loaded templates
• 21 CFR Part 11 ready 
• Built in time course 

analysis

Reagents/Consumables
• Low volume, disposable, low 

autoFL consumables
• Optimized biological protocols
• Immunophenotyping + 

viability multiplexing kits
• Validated against flow 

cytometry

• Jurkat cells were treated with

staurosporine (STS) at 2 M for

15 h and stained with Annexin

V-FITC, PI, and Hoechst

• Cellaca PLX shows cell images

allowing for further cell health

information

• CytoFLEX and Cellaca PLX

results are highly comparable
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Annexin V-FITC Annexin V-FITC

P
ro

p
id

iu
m

 I
o

d
id

e

Propidium Iodide

• Jurkat cells were treated with

staurosporine at 2 M for 15 h

and stained with Caspase-3

488, RubyDead, and Hoechst

• Cellaca PLX shows cell images

allowing for further cell health

information

• CytoFLEX and Cellaca PLX

results are highly comparable

Footnote: *KIRAVIA Blue™ 520 is a trademark of Sony. This product is subject to proprietary rights of Sony and is made and sold under license from Sony Corporation.

Cell identity, count, and viability for critical quality 

attributes using the Cellaca® PLX image cytometer
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