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Chemistry, manufacturing, and controls regulatory considerations
for human pluripotent stem cell-derived cellular products
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Abstract: In recent years, the number of clinical trials of stem cell products has increased, and the research
and development technology and evaluation system have developed rapidly. Human pluripotent stem cell (hPSC)-
derived cellular products are in the phase I/Il stage of clinical trials. Related products include hPSC-derived
neurons, retinal pigment epithelial cells, pancreatic beta cells, etc. They are generally used for the repair and
replacement of functional cells related to degenerative diseases and genetic diseases via local transplantation. So
far, no similar products have been officially approved on market. As hPSC possesses multi-directional differentia-
tion potential and the ability to form teratoma in vivo, compared with other stem cell products, hPSC-derived
cellular products have relatively higher risk of tumorigenicity, longer differentiation induction cycle, more complex
production process, together with the rapidly updating quality characterization methods, which pose challenges to
the scientific evaluation of their human applications. Based on the problems in the recent review and communica-
tion of clinical trial applications of stem cell products, and with reference to the relevant technical guidelines, this
paper proposes the chemistry, manufacturing, and controls review considerations on the manufacturing process and
quality study of hPSC-derived cellular products. We hope to improve the communications between developers and
regulators.
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Figure 1 The lifecycle management of human pluripotent stem cell (hPSC)-derived cellular products. The lifecycle chain involves multiple

steps of hPSC manufacture, including isolation of raw materials, in vitro reprogramming, hPSC line establishment, hPSC expansion, differ-

entiation, cell banking, storage, and transplantation. Each step should be performed according to standard operation procedures under the

supervision of regional drug administration
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SR, XA AR S v B TE e A AE Y A DhRe (o
G348 7 R0 A0 M TR 7 o e v ) S R b R AT RS,
PRI i 1) 5T 2 155 B 225K



- 2482 - 222224 Acta Pharmaceutica Sinica 2020, 55(10): 2478 —2485

24 HFILZE
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hPSC SR 40 ™ i, 34 B OV 7 i ik B 1) 22 B T4
MLER 53 Hr o T TR X B P A LR kb 7 B RE A A AT
Wik,

311 WMEMREM et BT RITE
I AR ARG PR 1 By s o [ P4 A TR T Al = T
P 3 B IR 32 1 ™ A R N ARIE, B
(1075 e BLFE A0 B 5 B8 R SRR 5 4. A sh 24
TR0 0 AL O 2 42 ) 4 B 7™ ot ol £ AN PR AIE B8 3 2 4
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S0 J D] AR RN e £ R AR S 55 ] /2T, SR E 1700 B
hiPSC A1 hESC 2 i (1 4% 284 73 Hr Hidfs 2 911290, A% B S
()38 43 hiPSC F1 hESC 4H i B A AH Bk 1 J 24 A 57 4y
fiE, an12 S EkE S . Rk, AT AR hPSC i
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