
Application Note: Utility of the CGX10 Cell Isolation 
System in Manufacturing of iPSC Derived Cell Therapies

A GMP ready cell sorter for closed cell and gene therapy 
manufacturing

Human induced pluripotent stem cells (iPSCs) can be limitlessly 
expanded and differentiated into almost all cell types. iPSC 
derived cell therapies have the potential for treating a multitude 
of diseases including cardiovascular, neurological, and metabolic 
conditions. Apart from inconsistent differentiation efficiencies, 
an unsolved safety concern for clinical translation is the presence 
of undifferentiated iPSCs in the final product. Currently there 
are no GMP solutions to purify the desired differentiated cell 
product prior to its administration. The CGX10 is a GMP ready, 
closed cell sorting system from Sony, which enables enrichment 
of desired cell types by multi parametric selection. In this case 
study, using iPSC derived cardiomyocytes as a representative 
therapy, we studied the potential utility of the CGX10 to isolate 
cardiomyocytes while eliminating undifferentiated iPSCs using 
multi-parametric cell isolation.

Utility of the CGX10 Cell Isolation 
System in Manufacturing of iPSC 
Derived Cell Therapies

Objective
Satisfy need for a GMP compliant closed cell sorting system 
for enrichment of desired cell types and removal of remnant 
iPSCs in manufacturing

Process Developed
Utilized the CGX10 cell isolation system for enrichment of 
desired target cells (differentiated cardiomyocytes) and 
removed iPSCs using cell type specific markers

Outcomes
The CGX10 Cell Isolation System from Sony Biotechnology 
can be integrated into iPSC derived manufacturing 
processes, enabling single step multiparametric enrichment 
of desired cell types
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Figure 1: Outline of iPSC to cardiac differentiation (A) and flow cytometry analysis (B)
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A study presented in collaboration with CCRM.



iPSC derived cardiac cells were stained with VCAM (cardiac) and 
TRA-1-60 (iPSC) antibodies on Day 10 of the differentiation and 
subjected to low pressure sorting using CGX10 purity mode (Figure 
2). The CGX10 was configured to isolate VCAM+, TRA-1-60- cells, 
and pre- and post-sort purity was assessed using the CytoFLEX 
flow cytometer. As shown in Figure 3A, CGX10 cell sorting resulted 
in enrichment of cardiac cells and a significant removal of iPSCs, 

rendering a uniform final cell product. Sorting did not impact 
the cell viability of the cardiac cells (Figure 3B). The CGX10 can 
be utilized to isolate specific sub-types within the differentiated 
cell product using combinations of cell-type specific markers, 
thereby enabling integration into varied iPSC derived cell therapy 
manufacturing processes.

Cardiomyocytes are a promising cell type for cell replacement 
therapy. In this study, we differentiated a commercially available 
iPSC line into cardiomyocytes using a commercially available kit 
(Figure 1A). To monitor the progression of differentiation, we used 
VCAM and cardiac troponin (cTNT) as cardiomyocyte markers that 
are known to peak at approximately 8–10 days into differentiation. 
For staining undifferentiated iPSCs, we used the iPSC surface 
marker TRA-1-60. Although there was a notable increase in cardiac 

markers over time and a decrease in TRA-1-60+ iPSCs at the end 
of the protocol (Figure 1B), the differentiation efficiency was highly 
variable, and a considerable percentage of non-cardiac cells and 
iPSCs remained in the final product, warranting purification of the 
cardiac cells before formulation.
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Figure 3: Assessment of pre-and post-sort purity and viability
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Figure 2: Process flowchart for utilizing the CGX10 to purify iPSC derived cardiac 
cells before formulation cells before formulation
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Conclusion

• The CGX10 cell isolation system is a unique “closed” cell 
sorting instrument with customized single unit disposables 
and a GMP compatible user interface.

• The CGX10 has the ability to isolate desired iPSC derived 
differentiated cell populations using customized markers, 
without impacting the cell viability.

• The CGX10 cell isolation system has potential to be 
integrated into varied iPSC derived cell therapy and 
immunotherapy manufacturing pipelines.
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The CGX10 Cell Isolation System and related products are intended for use by trained laboratory technicians in research, process development or manufacturing environments 
all related to ATMP/regenerative medicine, including cell and gene therapy. The CGX10 instrument and related products are for ex vivo cell separation processing only, and 
are not intended for therapeutic, diagnostic, or human in vivo applications. Any clinical application of the cells is exclusively within the responsibility of the user of the CGX10 
instrument and related products. For the manufacturing and use of cells in humans, regulations must be followed. The CGX10 Cell Isolation System and related products are not 
sold as medical devices. 

©2023 Sony Biotechnology Inc. All rights reserved. Sony and the Sony logo are trademarks of Sony Corporation. CytoFLEX is a registered trademark of Beckman Coulter, Inc. All 
other trademarks are property of their respective owners. The CGX10 Cell Isolation System is classified as a Class 1 laser product. 
 11.03.113022.0

Customer support
Sony provides the highest quality of 
customer service, scientific support, and 
field service resources to ensure the best 
customer experience. 

North America/International 
1730 North First Street 
San Jose, CA 95112 U.S.A. 
Voice: +1 800-275-5963 
FAX: +1 408-352-4130 
sales@sonybiotechnology.com 
https://www.sonybiotechnology.com

Japan 
5-1-1, Minato Mirai, Nishi-ku,  
Yokohama-shi, Kanagawa,  
220-8750 Japan  
Tel: +81 120-677-010  
Fax:+81 120-388-060  
sales_Japan@sonybiotechnology.com  
https://www.sony.co.jp/LS 

Europe 
The Heights, Brooklands, 
Weybridge, Surrey, KT13 OXW, UK 
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