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WE  MHE TERERAT R G R R B RE KR, STF R E A RIS RRIEIT A E & TR
THREAEREA S S MBFE, BEEFFRESR. S8, ARERSARE R, EFRFERIERAR F
FEBRGWERUEMTREQERER. 2. TH. TEEFLBTER. FRLAGINMERUTEHZR).
i, 2T THERNBELEEF R ZRAWEERAIENE. XFELETER LG LT THRAHEFRLE,

i T B A EFEEME*EFDA. KHAEMA. HAPMDAW K& EM A AT RN, &EFITT T4~
BHFFITN—REE, UHAENTHRGIE T LG TN RESF,

Xigia F‘EEF®, THM, AR THEE, K THK, F% 2 TaR, BT % A9TNn

T2 — KB A A FIFEE B TR A H 108 fe
AN, AR RIS, 40T 73 G40 (embryo-
nic stem cells, ESCs). 5% (T 41 ffd(induced plur-
ipotent stem cells, iPSCs) T {4 +-4H g (adult stem cells,
ASCs)%. R /HbEE Sy, TAMIRT 73 5= 2 R
2 g (multipotent stem cells). =it /=% B8 T4l (plur-
ipotent stem cells)F14=HE T4 ffi (totipotent stem cells).
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FA R 22 FD AL AE (041 48 B 7 o 3 0 < ARk 2 30
57, HAEMEERIENRHGMPE R, 3 H % HiLM 1
US Stem Cell Clinic LLC of Sunriseiz Ui 2] T FDAR]
#4515 (https://www.fda.gov/ICECI/EnforcementAc-
tions/WarningLetters/2017/ucm573187.htm). 20184F, %}
Xof ¢y S AR HE T A B S L &, 25 EIFDAKY
US Stem Cell Clinic LLC of Sunrisei2 fiTfllCalifornia
Stem Cell Treatment Center/’ ) /& H 7k A 254 (https://

www.fda.gov/NewsEvents/Newsroom/PressAnnounce-

2019, 49: 18-27, doi: 10.1360/N052018-00138

SIS, XA, B ST T AN A R R R R S MUK, R AR, 2019, 49: 18-27

LuJQ, Liu BN, Luo J H. Research progress and regulatory perspectives for stem cell-based regenerative medicine products (in Chinese). Sci Sin Vitae,

©2018 (HEMZFE) FisHt

www.scichina.com


https://www.fda.gov/ICECI/EnforcementActions/WarningLetters/2017/ucm573187.htm
https://www.fda.gov/ICECI/EnforcementActions/WarningLetters/2017/ucm573187.htm
https://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm607257.htm
https://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm607257.htm
https://doi.org/10.1360/N052018-00138
http://www.scichina.com
http://lifecn.scichina.com
http://crossmark.crossref.org/dialog/?doi=10.1360/N052018-00138&amp;domain=pdf&amp;date_stamp=2018-11-22

PEBE: ARl 20194 49 % 1

ments/ucm607257.htm). ZEHE, £XF201 1R/ ARG
STATIR A T4 L 52, 201548 IR H X PitBAIE 2y
SR AT T 4 ) BT A ) Sl PR A SR 4R
FIEWGKAT)Y T4 B R B 7 8 B I8 (R
7)) e E I, T RGN 12 PN 40 P fg
FRR .

D, ARSI T b T4 S R T
f, W T7THEFEEEREENEGEEFDA, BKH
EMA. HZARPMDA)X A = 27 7= i (1) 15 B VL LR 1
SN, SHe A E T M i 2 AN AT IR, DA
N G 2 G 2 e R 2 AT I S VT A AR AR
2%,

1 BREH B B T400E™ dh

AR S H A S SR X 1 24
BT MHE BT T — R S, BRI
T, BoEdnie. R SURIE 78R T aEE. T
SCH ELNF2009~20164F 8] 35 7 b 1 T 40 = i Je
il g Lt AT g, AT [ Py 140 B 7= i O i ke
B SAE .

1.1 Holoclar

Holoclar2 & KA LG 245 (Chiesi  Farmaceutici)
BIF R B A N A R A P (2 IR T 40 ). 2015
T, EMARCEAR G AE v E A T4 M e B8 7 77 il
(advanced therapy medicinal product, ATMP) 1. H
TRTT B A 2 K475 5 250 S AN O B %
JEE L% T 41 B 5k = JiE (limbal  stem  cells deficiency,
LSCD), &AM N4 A iEFefE N\ 85 2 1R
W J, TR A R A L A,

Holoclar:¥ F B3 AR 240 M I 2R & Wiy i fe, R
INER(Mus musculus)iiE37 2 (3 T3-T1240 M) 1 5% 37 5 ]
e e, R r AT Ea T N YR AR AT
TIREEFE. Holoclar FiAE B8 /7 B VEANT 22 B AR I 2%
T bR E VI ANPO3 (% 35 K Fp63 1) 32 A 44R) 1)
RKIBKN. waeteihlorm, B L6 EE A
(HIV, HBV, HTLV%§) A /N B4 57 2 4 M 3 T3-02 I K i
VBN AR 2% ;BT HoloclarZé 7= i il 4% Ji BL7E
36 hNFEHE, SN T (R SR AR) 42 il 75 240 i
IR R 5 U AT R AR 45 AR S Ak, R

TR XU, 75 22 St Holoclarik 47 B35 g v e 2 i i 26
T 0 (A% TR 43 W S 5 SR e B

1.2  Strimvelis

Strimvelis A& % 2 5 7 A 7 B & 1N B & CD34
BH P36 I, o S R e S A e R A AR
i B (ADA), 20164EEMAfILHEHH TR 7 ADABLZ
ek 7R S8 BRI E (ADA-SCID), A% s R it 3
R SR ADASE N SN B H K B S
(FICD34BH i T2, Sk . CD34FHMT
Y — 5 S A E R T ADA K IE# bk g, —
IS g

1.3  Prochymal

Prochymal Ay 3 [E Osiris A 7] A & 1 544 B fil ok U
[A)FE T4 H, 201047838 [H 58 B 1 2 i RIS,
20124 N5 R P AR I BB T T HE L TR M= 244
TR ) LE S EE R A Y PUE %% (GvHD).  Pro-
chymal F i ¢ s [F) B i (B 78 i 40, JERH &G
2F L I IR AT Y S R A 5 T RN, ASdh
TEHHATER W 5 % R . B oAU B0 55 FLAth 38 NRE 1
I AR,

14 MACI

MACI%Genzyme Europe B.V/A FHF & #1555 155
S HABCE MR AR (MACT). 20164E3E[EFDA
HEEMA CTH T2 52 B AF 58 38 I 2 IR M 4 J2 Gl 48t
MACIZ 8 # H 5 1 55 1048 B s 4 e IR R B
i EARAMEFROE SR A MACHE N4 &
H5x10°~10x10°cell/em’, 38 1T T AN SZ 1675 1
FH 27 4 2 1 e e g,

1.5 ChonDrocelect

ChonDrocelect & LL A TiGenix 2 & ) B AR
HHZ5), 2009 EMAREAE A Ry de b ity B 247 i
BT, T REBROST —SR SS TR BT & F
ARHCH B AR R s, R Al R 7R £03~4
MM RIE LT RN R 4 A DG R
N, 0 4 A A VR [ A 2 A O 1 7 s AR, B
A K B T Sk IR IE T A 3 (https:/www.ema.

europa.eu/en/medicines/human/EPAR/chondrocelect)[12].
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1.6 HeartSheet

20154 H A2 )5 75 A 21 9 BRI HEHE T Terumo
23w 1) B AR B UUEOULAN L = i HeartSheet. 17 it
E AR RSO LA 35 97 5 s JZ 458, 28T I T AR IS I
FEC R I, AR ™ B0 77 v 1 A K bR e 97
TOAR A . 8 R 2™ i R N b AR A P EL O )
ERE R (A 24900 JI Wi 2 58 SR TR BRIV 2 A e o0 25 43
143 #%(left ventricular ejection fractions, LVEF) <35%)),
FF HREFH Heptia gy o7 R T,

BT oL, BE0I8FECLHERZ TG
I7 72 gk N T/ AR X6 (GRS 20 i R K6 A 245 DL 56
1), AR~ 10K AT HAN G Y7 BEMEZ A I 41 i
7= b

2 EFR ERET T AR AR T
LR

2.1 REFDARYTHI™ i i

% [EFDAK £ 81 (1) R0 - I & - 48 5 B ) = 4
AR H TN BRAED S G 55T 0 (center
for biologics evaluation and research, CBER) % [ ] /.
T HLRN S vk I8 % (office of tissues and  ad-
vanced therapies, OTAT)XFZHZA. 4 FNEE RV I 72
mBEATIE, JER T 20 RFER ARy IR E A
U ERUETE, 2 A LR S VA R (PHS Act
361)5536 187 £ 0 FAASK IR L #5742 R [R] Y54
FH AR i, 835 1B B X Aok IR . Bkt
BEMIE [RIVE A (v Mg A . 200548, SEME
2 BRIV R 1271863 (21 CER 12710)4E%8, VEH
e 7 SE M R R A AR e R
il HRBAEMIESE N ZE. ARG 23R40 /40
GURYT P MTE21 CFR 127195 SN & A Bl i T4
AN FEHE L B B R BN 2 A 1 N A 4 it Bl 2H 27
R, $Z RS SES, HCT/Pstl s N i ZAIAN
i 22 L HE PR SRAL: {52361 L E FTHCT/Ps/™ i
ANTE LW ATE L, (75 LT RT/EFDAVEM, HuEid
A R EUL R AL TR, IR TT R i f b
FDA WK ZIRVE,  BEI X A7 AE AE e ME AL BE AN ]
PR R I R BG HEAT I Y. 755 PHS Act 35181
SE 0[]0 77 A 204 BRI TR R 2 FR RO R
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(IND), Ff b miaistBLA) ™. % R B4 = & 1
AV, 202 RCBEREM XMIATHIE . FEAE T R4
B ANEHSEBMA . B OIE. RESH). &
REARE i 22 A0 38 45 % 7 T AR € 7 A Ta 3 R0
ZRGokE, CBERAE B H ST it i (A2 SR U
JEAPRNT B A 2 R A o 0 i R T R )
Hr. FDAT SR AR B 53R 7 K AT 1) 4 5 5 D AR
B2,

N TR HIEIRIT IR R, REFDAE20165
12H MG T21HHARITIESR, B BARY .
i#J7 £ (regenerative medicine advanced therapy,
RMATD) G| A T IntR e A2 . 6T-i6 97 /& B 1
AREEZEIT I, BRI PRUEYE P27 7T Re i TR Im PR AR T
JERTE R, TLASRISRMAT %A% A 8 AT Ind & ik, i
L REAN 7= LA R T ). I L AR A YR T P
TRIT YR ST = i . N AR L 2H 237 it A S e S TR
JTVESE. #UER2017421229H, FDA— L4343
RMATIAE R, F 13303 T RMATIA & 54,

22 BRMMEMART-2H 8™ i

WM 24 s M0 B Rl (EMLA )R SR FH BT S AR ) =
FARYT P H SN — R 2 S, BRI ST R A
im(ATMPs), FE40AFE . FER = 4L TRE
A A BT T A I R T SRR 50 T K K ATMPs,
EMA G 1 2 Fpohinid & fIk B 45, 60 55 e 2k 1 L
(1993). H &AL #E 15 (2005). ik PF44(2005).
EMA 5FDA1TE} 1 i (parallel scientific advice be-
tween EMA and FDA)RIA: =336t B v E M I H
(the adaptive licensing pilot programme, 2014)25!"" &
P E, EMABIAT IS 1 A, S S
HIFREAAE, XFATMPsF= i I8 1 17, 454 SEBR AT i
&I TEEMAMEAT T LA S TR R K 4 5 )
AE L SCE, A4 7 R A= AR R R
([ AR 577 T VR I 8 28 8, Horh — 383 21 1363,

2.3 HAPMDAR T/ dh i

UM IE T R M T, H AR T 8.
20144E9H, HARIKENHF L7 52 5 T 1 5 ¢ 151 4 4
iPS I B (K40 o0 J £ 25 - J 0 R RS A vy 7 3 B A 1)
FET 20174 52 B T 1 BIiPS I g AR, AR4E H A
VERL, TR SR R T TR SR T R



PEBE: ARl 20194 49 % 1

F 1 ImAR IR B4

Table 1 The stem cell products in phase I/II/IIT clinical trials

I PR o ke ERE R REHES I PR B8 B B
Tetec AG R SR R R SRR 7e=giliio) 11
Neuralstem Inc. JUVE 45 00 2% B AR NAFRER IR 41 II
Viacyte Inc. 1Y PRI hESCR I ) i P9 1 2% 4 ff I/11
Asterias Biotherapeutics HREt hESCR I /1 5% J5 o7 1 44 4 it /11
e EE R R A L BRI PEC L V¥ 76 J5 T~ 4T R0 o U T4 ff PO VR il
1 E Caen K2R B HRIEILE TR R SR YNIIRE 21 11/
wh R B St 7 BT FiE 2 F R P hESCRUSE (IR o 5 4 2% L B 200 1/10
S [ [ L BART L P AR R AL R A e JI 7 AL 3 of 4 1/10
Hr it AR R TR IHT % IR0 18 78 5 4 il
%2 REFDAFELEFHRITHIXIR S
Table 2 Regenerative medicine-related guidance documents by FDA
S W%

NG L2300 T AU AT AL EL™ (K 22 4R 1, 28hR(2015)

KT NG, HE. ARATZH SR 1™ i O R 5
/MU AL BRI RIE M, 24R(2017)

FF AR PR S50 T VR (RMAT) I3 B4, 2R (2017)

ORI BB 2T I R 7, FEZE(2017)

Y L AU B AR S HCT/Ps 22 N 57, 625075 1T 2 B fi)
FDARAS i 2 1075 B (8], S48 1 ATl o BL A AN AT o A (R 1
FRBLFDAIA A0 P s /M A 3TN R A8 A S, 5 I 3 A
FRAELALE ] THCT/P. 5 AARRTTAE A1 2 5 R AT K136 H A,

FDA B 15 2 528K XU HCT/P AU IND FIBLA HA % 5K

X AR S S S HE T VA BT S MO AT ML, S AEFDA T RIAL AN

A S ARAN AT — LA A 7 i AR M A8 R

PO T PRI LI A RBERTTINE TR, R T R ST IR

s B {0 H -HFDAR 8 % fE

F 3 FHEMA A BE ARG S R A 1E5 8

Table 3 Regenerative medicine-related guidance documents and considerations by EMA

153 JR 0

M2

X b T SERE VR T % 2 7 i ) 24 A PRI A R A A DXL A 42

5 5 JH N (EMEA/149995/2008)

XHARSNE IR0 & A B AR RS B B R i i 1
(EMA/CAT/CPWP/568181/2009)

H YRR = Sl RS 75 TH 125 FE (EMA/CAT/573420/2009)

SetiR T I 7= S RS VA HE 55 U (CAT/CPWP/686637/2011)

X B TSR BEA YT R SE 7 fh R IR R A%, G 25
RS BRI 22 AV O BR R VAl 45

FEOL TR B H AR ROE AR AR SR ECE B 7 2
il AR A AR A 902 4

XA TRE = s BVR ST U 25030 % IRPRAE FE
TR RS IR R RIS A PR R 22 4 77 T 258

I AT XF S HEVETT I 277 i (ATMPs) ) UG PR3 ARt 7572

AR BN AR G5 A R T e PR 2 PR B TR VR T 7
5 XA S R R SR 9T R 25 7 i (ATMPs) 2K
ol HAKE AR R 2 77 A N B =25 s (AR 2 AN =
ST A S H, BT D I A=
(office of cellular and tissue-based products)® ¥, -4
JH Il RIS TR A B R 51 25, 48 )5 AR 57 548 (min-

istry of health, labor and welfare, MHLW)& {*F-ii i 75 A]
AT, HATE H A T4 RIE R 5T R 2 (1) A%
HBE A BARSNE T A B AR AR B2 . B
A20144FMAT | AR AR BEA S, X 24 i Ry 2k
1E5(PMD. Act)BEAT 12 Bt LU B B A= 15 277 il Ry
M, [FIAG T AR R S R BT R AR
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Table 4 Regenerative medicine-related guidance documents and considerations by EMAP"

PN 18 20 N 24451

e

I (i W) HE K i

B AR T4
H AR Am

WESGY )
[NES(9XNE)

HS L ARETAIMGPSC). FEIA T41(ESC)-

H FE Al S0 I ¥iPS CAH I 43P A IO 5 (1 3%
FREA . AR E

B AR I8 78 T A R A VR T AL
JHf IR G BT I

BT R F AR EIRIT T IR AT T o
PO A, B KU, 0 4d P PSR i
7= b, BB A2 EMHLW BT A0 K 31, & F
HIE MHLW 2 2505 I AR 3 56 77 28 5 g e R 2 22 1R
2> (health science council). FFAEER 2% A PEABIT ZX R
2 R 24 PR R 2 5 R A Y T e R S gk AT T
e, ELFE 4 A AR 77 3 BT R0 = B P 5 45 5 40 g i
. M RITERAERMT T Ek. e, B
AN A A 77 37 BT 240 B 45 STPMID A B 2 PMD A #i v Bl
WE. fE H ARSI LA AT A 7= 1, W EE
PMDA. 7EHAEE A ) AEEST WU IS 4T 42
FE, Sy BT EPMDAVAE AL HE. 404 77 3R
Wk, il T2, P s, Rk, 67
77 NI N FF A AR UEE R . MHLW K PMD A AR 3 28 it
YEYT SR B AR U RO . 55 EBURA,
H AL T O s PPRBUR, AT A& 3500 1 F A=
PE2frs B E T A AR I PR AL ME, R R 2 4
PEREOE CRIS H R VIE A 2L, BIAT A 2444 I PRk vt
b, rEEERRAMER. L E AR A AR
T PR FOGE S 7= (A A 22 Ak, TR 2 IR
PR R B R 2 e e 15 IR 3K b T BT

e S EINZET, HAE X ARl fl 21 6977
R E Y T RAMiE S EN, GREEMEL R4
SUTRRHRAE . R HI (o BB X B S5 /20
ZU)S5 T TH. AHICHE T i ) e o428 7 T, R A 7 328
SRR FEHIET T VA E, BRI 2 (Y
JEATEHEFRAEY (20034FMiAf, 20144F-421T). A2/~ T2
iU, RATT AN/ A R R A A R
MY (2000). FiEAFFLITIH, KA T CHAGH R/
£ i R AN A PECRAIERE T Y (2008)F0 (A4 4H
JH /2 2R 7 i o RN e A R ORAE 4R T R U (2008), A
TN E/SF AR AI iPSHR A R A G 41
i 1 o A 2 A A TR P % B L 22 A VA T,
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KATT (KFPSCRIE KA LLIPSC A JE AL AL ) 41 g Al
A= ShEUR PR ) (2013). 4k, PMDA% R H
AENH AR Z A TARSMEEITHE T 24 %
FEE AR U, WARIRIT OB E . A
LM AEN R KR EBEE. T
FRLMEE . E AR/ TIPS C RS A0 I I 5 25 1 iz
Y 5.

24 pETFHHEENEE

B AR A B AN 0T 40 BRI R T 70 ik 4T
WA, R T T4l S ML A AR 7T I H
KU, H 5 2 R B R RN T A e R R
SEAEE. HE20184F9H, 5N #A S T4
AN S TH1025K, & RIFRIGIRWT T B L1123
T A=A AR i s i B 58 24 5 e B L )
24 B VT O AR A 24 i B AR R IEAT 24 b I PR RS e
. I PRAREE F i 52 B S i 24 PO T 2 Bk
FORBVE, HAR B VFE G AT I e 7 R R IR
. ZRRMN2003FE4, 2R CEAE 754
TR A BE NG RSG5 o [ B2 2R} 2 B S Atk
= 20 T AT B R R G T A R A A . LRSI R AR
YIEARAT PR A F] 18 78 R T4 O R S . ZE s
b b Y R A TR T PR A I A R AL PR S
Wi A I 7T T R R Y, fE b,
bEAE (ARG 7 s LS AN BOR $E = R Gk
7)) BIMiAE, OB T4 AN 26 i R Ve
WE. 201 SRS H E -4 B PRI 50 Sk = A7 2% 5L
R, R ERMEGEEREEE T (T4l
PRI SR ERIE) AN T4 B 1) 7)o 42 1) R I PR i
1710 = RS0 11D SN o o 1)1 01 597 R i stl i = et
AT TR 2 LIREE SR AR T Al e T
IR SV R AR T, I AR 4 e ) e
N SZBL A RIRE. (ARG = it L S AR
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e AR RBT FCAIR PRAIE FC 5 Th (0 2 A (RS, 10T
T2 i R E SRR SR AR NE S e PR
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P REE A

3 TYIM TS BN

Eife 4 25 S A A A0 B T AN ], A A e
HBAIRIH Mg Re, Hf & T 20 LAtk 28
AHALHIIREL . RAMEIE. BREFARERT. X2
7= i S AR G AW 2 R 5 VAN ) R X

RAE A BN AR IR A5, AFRIE. ANFH
I3 AR B I AR MM 0T 22 S K, R N ) IR 45 4
ANE. BN, 268140 BhESCRIIPSCI 22 4= 1 A%
3 T H R IE R A TR RN R T 4 B (1]
70 5T 40 M RT3 0 T ). [l — ZHAURIR AN 401k
T R0 R 4 1 2 5 10 40 L 7 ot XU R B A 22 S
K. B FE A, AR SRUR 20 B = & 1) 22 A P VA A
T B AR SRIR R T B RSRIE R e AL
YRIT T o, AR & [8]/7= B R AN REARIE S T
bR AEHME DA 8 SR . A SRR & PN
P A B B AR AR E, TR AT R E A M
i), T AR B R AR T R VR 9T I ) ZE 1R S5 ) R
(B AEAE S e e S 2 A el R R b W 3 D 0
P2 S PN 32 BT RS DA IR PR 597 S B fH 2R
FIBIF TS B, S SR BAR T e e om0, A
SCEMERRES] TS IR REAT. 4
BN E A PR TR AR R 2 b IR 2 5
5RO i — Mo

SRR T T, 5 R AN B 75 G R
2 RN it S 72 57 0 A AR E RN AR, WA RESI N4
P B9 SRR S (AN TSE . HIV) AL 17 k47 X
K pPastY, I, RO AT SRR A
D] et F A R AR L S A RS R . 7R N
o PRAFEE AL R, AR 135 B/ 28 X5 G4
. (LR ZUREURRE . B R . PR AE T
. B A A H 7 203 N A% IR AR R R AR IS
BeAE. AP RRER A 2R AR A TR R
OS5 RLEE T A M P, R IR 2 B R TR . A0

AT R Z AN, NAE BRI R, R AR
PR 24 0375 MR U8k Pl 5 R A DN 2 Y B BRI
BEAE. R AR AR E 1k LB A AN R 2 )
B IA] . AR M AR, e SR IS R 300 P R 7 M E
R A Ve % i o) | DN N T SR il N O R EEA SR S
T BIRIESE, WML R B BRI AR
T AR AT SRR, Fel e — ek, Pk, &
HEAS, NETLINERSG R, RN &
NI ERAIE 2241

A LT, TSR AR AR A
BB PRk BRI 2 A0 B A T T X N A
GMPHITE.  H AL fh N BAT RV ) 2 B AR T 2
GLAERT LA R NG IR I AOTE . T AR i
AR i 3 D 3 L AT 7 T B IS R ) R
6], sk B, B, R T A R i
I S P AT B R SR TR AR AORE, R R AE T
2, P TEREE. THREFRIRETZ2H
T BRG] AR R B RN
PR AR SR AT BT . AN IR pHA
RS, XA T T PR 4ERE A AIRZS
YA iR P R EUE S, B
PRIE AR TE R, AT TR (K A0 i S U v
THEMARGE IR, B i b B (s i A
P AEDAR 7 PS5 20 L i 1) 22 A AT 3 R
M. b, AR IR NI RN BT A BEVE R, 5 1B I [A]
AT R A A B Y 3 BT A M g SE A
RESIMA%. T4 EE ™ il 1 2R 7 A 20 i AN - 4 /40
20 P A8 4% ) 3 5 F 7 7 B R I IR R AR N FT )
GHEE. BT MAZESR, BRI R 2k
BOHELRAIE, FHXTAS R A4 07 it r AR AR AT 22 57, (BN
H& A Sk, & ZAEM AR R b4 N 5,
S i IULYE, GRAERTT M A 22 2. 40
i AR RIS BEA Y TZRAERSER, 58800
W2 ZHAEOUEAT B4, IEPRRIS AR A T 5 B
FREEIEAT T 2L, ImPRI BU T A8 3 B A T it 4
TEIERE, B i ot i, DRb 22 Ve AT 2otk

JoEE AT TR o A O B AR AR . ThRE
G P 2 A e T R R R A S M
URIRFPRIIT R, FEI RS TR LR b, SR AT AR ]
7 A ITRAT A4S S I FU SRS . AR 22 Ak A
TR, WHOTH AR SRR NERN
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SR EAT DN S, AR (R E25HL) D5k, SCRARAE
TR AT — e 7 ST (AR T3, DRl 7 i e )
Ja it ARG, NSRS TAT R 5%, IR
T [ B AT, AE A L S R ) L e )
RIS T 2677 it BB AR IE R S E 2. Holoclar™ i )
FREESRIR, ol BEXT AR At RS 2 MG DI 8] A3,
SR R PRI . 257 B BAT A I v, R 247 )
8 5 R SO (U B A5 AR 0 DR BEAT 20 i, BESL
W 7 200 2 A MR DG (A 5 11 . 4 ke i T
A e B 2 AR T S R GE A E &) i
20 i ) 2 T B 25 ) 6 E (L U R AR R e 5 7 6 55 7
R BER R A RIE WA, S5 EFDAHER X —Fi
AR MLEAT AN A — AN AR S BAI.  dnid if 4H AR
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Research progress and regulatory perspectives for stem cell-based
regenerative medicine products

LU JiaQi, LIU BoNing & LUO JianHui

Center for Drug Evaluation, China Drug Administration, Beijing 100022, China

Advances in stem cell therapy have led to the surge of regenerative medicine products for treating severe diseases worldwide in the
recent years. Stem cells are capable of self-renewal and differentiation, and regenerative medicine products are remarkably complex
and varied in their manufacturing processes including methods for cell culture, induction of differentiation and engraftment. The
outcomes of the clinical trials of stem cell products also bear uncertainty partly due to the disparities among patients. Therefore it is
challenging for the drug administrative agencies to regulate stem cell products. In this article, we review the research progress of the
licensed stem cell-based products in the USA, Europe and Japan, along with the regulations and guidance documents of FDA, EMA
and PMDA. We also summarize the considerations in evaluating the Chemistry, Manufacture and Control section of stem cell product
applications. We hope our effort would contribute to the establishment of science-based regulatory policy in China, and provide the
insights for the development and evaluation of regenerative medicine products.

regenerative medicine products, stem cell, mesenchymal stem cell, embryonic stem cell, induced pluripotent stem
cell, cell therapy, drug evaluation
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