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Considerations on CMC evaluation of human-derived stem cell products

HAN Dong-mei, HE Wu, WEI Wei, WEI Kai-kun
( Center for Drug Evaluation ,National Medical Products Administration ,Beijing 100022 , China)

[ Abstract] Stem cells have the potential of self-renewing and multilineage differentiation. Different types of
stem cells have different advantages and limitations. It has become a hot topic of basic research and clinical
application. Currently human-derived stem cell products to be developed as drugs come mainly from adult stem
cells, embryonic stem cells, and induced pluripotent stem cells. Human-derived stem cell products are complex
and diverse, showing unique therapeutic advantages in the treatment of a variety of diseases. This paper summarizes
the characteristics and the latest research progress of human-derived stem cell products. According to the drug
development and evaluation rules, this article brings up some quality assessment concerns and discussions in the
major fields, such as raw materials, manufacturing process, quality research and control, stability, packaging
container system, for the industry and regulators to discuss and communicate, expecting to promote the clinical
transformation and application of this class of products.
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T A0 2 7 A v 7R (8] 52 5T T 40 i ( mesenchymal
stem cells, MSCs ) 453k , 2% 40 fifF 7 1L 1% 1 #H 20 g 7=
TIN5 1%~ S a1 OO S v o A 1 T
H A, 7 [ 8K i Jo AU T 20 B R 2 T T
At T AEAH G A I RO 7T E AN W, 2 5 B
PR 51 o
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WRIE & B BBl LA 8 AR T 48 i ( embryonic stem
cells, ESCs) i 44 T 40 Mg ( adult stem cells, ASCs)
MR 43 PRV 8 7T LA 43 oA 4= 16+ 41 E (totipotent stem
cells) . Z e T 40 il ( pluripotent stem cells, PSCs) /I
PARE T 40 i (unipotent stem cells) ™', @ %I\ K,
PSCs RECRT L) 43 o V.42 BE + 41 i A 22 785 68 1 4i g
( multipotent stem cells) 45, 3. 4= € + 40 fid v BE A —
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S o X TR 2 AT B B9 R T Al i e H
A UL 40 i 2 A f 4% AR T 40 i ESCs f2 i
BT 4 I (induced pluripotent stem cells,iPSCs) =
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o
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AT TR [ 28 280 40 4 0 R BR P A
O 40 7 5 JF %, LA S BHGA Y S g, AR T
24 M IR 452 68 01 2, SR SR ARG, T A4k
2T AN R L2, R SR A I T 4
Ok U TR NS T L R IR A A A i
YUY MSCs KA % 77 MSCs — fit 8 J2: 20 41U
I, DA £40 M 5 3 47 1 i o, A T2 o, A AR
PRV S, 3 4 MSCs, P 20 L 4% 48 4 1y 380 5 4
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WFoE 5P B AR 2 I 0 G477 ) ) o S PR IE = i T
St )RR (] — B0, — SR AR B R 1 £ g

a7 i
PEMD#]

5 2023 25532 £5 2 8

240 I BE, i 32 S S PR v I A R L O o 4 T ARG
SE o A T 0 25 DBV R T 45 T AR ) 40 i
F i, Xof T Bk RB M 2R 48 A o A 20 R o A A A
252 A I G BRI 5 o 5 8 3k DA i i 1) 4 i 22
o R/ FEAE Y, W A5 A AT I O A 4R i
F/ VW BT ST RIS I A7 0, ) 72 4B i R G0 R KU 15
il SR W
3.1.3  HABJSAORE  HA SRR D5 T R 27 2
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WAL Z Re M I R 3k W R Y R A2 1915 5 A4k
FT R EE . X T AL 5 N A G
TR AL AR U B A K R M A M AL R Tk K
T/ BURE k25 52 DL R 2K Al i 43 Ak 2 oy Ak 1
AHTAE o ARWROHE SE I 5 v, A T LR 1R A 1 K OF
(PDL) 7 SCA4H M ARG, 35 B ot 40 Jf A% 48 2 22 o i B
AR 38 B 8] DL SR A 5T

3.3 REMRREES

3.3.1 Akt JETORE A0SR A0 i
il FE 20 IR 25, B 25 0, JF R A5 188 BsF ], i o il 0%
8507 T ] BEAFAE 22 5, W B AR BT B F o b AR A .
il : MSC 2 i 4 JE |, [E b MSCs b1 #fE ¥ MSC % 3
% CD105, CD73 F1 CD90 3 ik BH ¥, i CD45,
CD34,CD14 5 CD11b,CD79a 5 CD19 J% HLA-DR
FTARIC BIE 5 b B % Pk 22 Rk i i it
i ff ) K bR IC Y o CD34  fE i CD133 F1 CD90 FH
P, CD38 BATE" Wi PSCs fbR 2k — 2 £ i 1k
HH (0CT4,S0X2 ,NANOG) [{) 35 1k Pk 5 5 41, PSCs
FLA B 1Y 19 5 BR T, i b S R R, AT AR
ESCs 1 iPSCs [n] MSCs 431k i) — F X 53 48 b 5 #F 44
A 48 B [R] L 23 AF AE — AR A

3.3.2 HUBRRME T M R AR YT A
FI3E R TR R, N e BAT (b AR N B A 2
B (R A DGR HEAT B R AT UL S R A, H A —
FRACKS A 1 5 an AW B pH H B 35 R R R Mk

3.3.3 4iEMZR T T AR AT dh
A R, AR 2 g1 A B0 AR — 2 F A 40 i LA S

B B4, % 7 i 1R A7 6l B R 2% o b A R T
i AR PE (DR DL S 4 . DN PSCs [ Ty fig M 4 i
JE ] 3 A TR A SEE I T 237 A 1R A A B R, i
s Al A 4 Mt AT BB R FE DI RE . AN : A PSCs )
i &% 4 B 04 5 1] 43 A R (state-of-the-art) 23 7 A 41
I beta 400 alpha 21 AL A1 delta 41 § 7E P9 (1) 48
i A1, 200 6 AT P P 4% 2 43 4 %) 2850 A R e 91 5 R
SR I 5 40 i 1A 26 8L, R 8 R 4 (beta 410 BE
BR IR beta A ML — 4 L3 WA TR 5 R, AT R 4%
W IMOBE R RE o T R TR A 20 AR AL —
KIRPVARZS , K F 3 T 422 30 R AR 04 98 49 I8 7K ~F- g
Ao Ml A A0 X 22 Ak A A R

SR IRE 20 JEE e A AN PFA 75 BIF 7 HE A R L B3 o
BEOE, L B — k. 53 4h, N PSCs [n] T RE 1 48
Ji5E 1) 3 AL B, I8 P RE AR B PSCs (ESCs Y iPSCs) 4
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o RURE 2% I % 43, T & R BRI S ) 2% T BR
AR 7k, R4 SRR A AR IR A
B ) 7 i A

3.3.4 UEME BUmMERIGEYE R T A0 g g
P A AR AR A AR B BT RE 40 M 3R 97 7 S OR T Ok e T
B 1 iR A I XU . Miura 25820 % B0/ LR
MSCs 0] DL [ & 5% Ak kS5 20 i, 76 7R 9 98 41 4 Y
T, ML AT RE 5 SR AR (1A S A R T A R i
LA K e-Mycl16 Rk A K. MSCs ib ] g 2 A
G g2 A D RE DT X B RE A K T RE A — i
YRR, 0 OG5 AR SR 1% o 1 ESCs il iPSCs SR I8 1
20 i 77 AT BRE DR 5% B PSCs B 5 22 384 58 1 3 1k 148
200 i L R 1 TR IR, 5 PRI A i 40 T I
&Ik AIMIE B IR w2 A I A 98 AR T 3 B0 I R
4, S ECEUR M XS . BT LA ESCs il iPSCs 3k
U5 20 M 7= it DA R 356 DR A 1 448 i = & S22 45 i) DG
IR 0 BT PR R

3.3.5 Wik X F 4R IR AN R
SRR A A R B AR WU 416, & AR R B A
b2 B Wi 7= R 2 A e R A BbE o L H R ESCs 5%
iPSCs S V5 1 41 i 7= i, 2 04T R0 8 i a2 )i 40
FE B2, PSR R 20 R A0 1) o AR s R R Al i o A X
by, & PR A 35 1 T 8 R T DG T SR TR A v
HSCs PR 52, AR 7= T 20 R0 T 45 il op 06 i 4 =
i TR 4R

3.3.6 fEMEEM AR SRR X R
Wy K HARE = W/ 45 A2 035 YL IR, 0 ECT VAR
SCBRAR R EE N EE R S, LABA AR 7 A TC 9 AR R
VY R — M AN A T A, T A AR T e
TR PR A B BR B/ KB T2, R R (A 7 40
JL A 7= Bl A0 B At AR Bl VR DR RS )
VIR = T2 Al g ol A SAL 6 AR IR -+, 75 4
T A1 I R XU 42 1) S B . GMP 5 T, AT N 5 i
it 15 A% P S5 W T A Oy T A SR o BRURE L O T, T R
S IR/ Bl U5 TR A R I JRURS: DAk A i, T
S 2 ML AT AN IR R I 0 BER, 38 R AR
P T RE S LAY AR PR35 X4 19 0 A U5 B 1 P 4R A
Do Ao R s o v, A LT WSOAR Y B B AT A R
s T FIRY i S ) B S R 3 o A R R
s o 0 245 G, T AR O 4 o XU o

3.3.7  BLDMEME T AN S Bl R A Sk DR &
BARA K, Z2Flogh B 40 7= R BV B, (H [ s
Wk T BRI AAERE . B S % (AL & i
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RGNV 5V B H8 5 S ) A (e s 4 i
TRIT 7 R 2 E R SO B R R T RN ) S A G R
A, 5 PR T 5 A1 16 o 1 200 7™ o5 4R 3 1) J5T et BF 5
TUH . 2 S0 40 M By B nT RE A7 7R 1 32 XU AT
7 R, IS PR 4 AR | G 8 A 7K ST i A48 L 7K P 25
GHEIE ., FEHAK A5G H 0y 3 R 7E 5L A iy
SR RN SR W DN =R N5 I E 2!
B, SE ) e B bR Al RE i 2R R KO KRR R
SEVE B3R R AL R B R A R T I B
L QIR WEDAEINIUE LTI A R/ G S R AR
PREE MR e M, ok 5 00 5 5 40 B KO dni
il e Il 52 28 A8 BURME . 10T 2 5L B i x4
s v A ThEE RRME L T S 2R AR B 4
MR AR AL S A R i an . W T — 2 B & e fk Lk
T BE A 4 A, 35 DR A& i B R A R AT BB Ok LR
14 2 4 1 AU, 7 30 328 3 1 Al 75 3 0 DAl LRSS, O
HEAT BT i 4 o
3.3.8 /EWIEME ORISR0 T 40 M S B
ANTE] Y TR, T 2 T 7 i 55 0 R AH 5C B ¥R 97 15 T
o TR 1) 26 ) 24 88N, T & g 6 4% 28 7 i A F AL )
(5 1 2B ) 2 0 Ve D B 5 D, 22 6 M AL 43 7=
N 3l E A7 4 TR I . MSCs E# & =&
Sy AL G B PR TR D RE A A TE R BT B
Ji IR o3 Ak RE A DA K — 6 A8 il P A R
Do 35 DR i T 40 B ™ o B 22 GV R TR i 2 e
B8 AE , 5 I e S RN 3R 3K )2 1 . PSCs 7= 2 3 F
1 20 i % 5 v A T R 1 AT 40 BT, B 40 - iPSCs fiT
Az A R AL A L EPCs 77 iy, T AT B D) BE 1 R T
ECE
3. REMMBETRTHES

T B S I AR R 2 W, X A A G R AR
TR R HR 5 BB T A B 45 o BURR, R CR
20 3 2R T A R AR L A O M AR R ) B SR
B, &5 i B B 0 AR A LI DR R S B 465 24 1 4
PRELR DL A3 WA iz RV 15 O, BT T
JR R E RS o

T ML AT R AE AR 2 Bl 2 R 2 R R (A
I A2 D LR B L DMSO 1 R AT AE ) Ll
FR 2T G 2 ) 500 R A T LR RS R A ), DA R e
ZEA% (PO MOM L 100 34 0 O 28 448 8 TR 4 e
R DI W e A1 R S N = s R R
(28 G T AR 7R, T X e 2 20 2 3 R S ) T g
PE B B R S AT B AR

152
@7‘ CPEBT AL 2023 E5 32 B 2 18

4 £5iE

R 20 7 i R P AR B 2 A T S U Ty
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A B T AR A 1 TR A R AR A B T
U407 ah AR Y AT B 2 KB, AR A 32
A 0 11D 00 O 3 B 3 A S N RRUE 1R L BUR R (ESCs,
iPSCs R REW b ) AN K40 M 7 A0 55 . H 2R B
SEITE 2 W S AL T 0 B B, — S R A 4 4R
B OE 7R AN RN (R gE R AR ) O
KAE G BEHE S A0 2 AL A i BF ST AT B A ROk
Al

20 i e AT A R AR s PR T P AT R R R
B I ] P A2 ) R 28 UG 15 2 B o AT 1 KU
FIAR 5 ORI T, & T+ 40 ™ i 9 BOR 837 % &
B 15 2L 2545 BT 5T U0 o e i 5 IR Bt ATl
Jt ] i A R B
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