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Highlights:

(I) This article focused on new methods, technologies, materials, and applications of cell therapy in

wound repair, and followed up the latest progress from laboratory to preclinical research.

(2) It analyzed the current dilemma in applying cell therapy to wound repair at clinical settings,

discussed the key points and difficulties in the preparation and quality standard system

construction of cell products, and expected to realize the clinical translation of cell therapy.
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[ Abstract] Cell therapy includes living cell-based
therapy and cell-derivative therapy that is based on
extracellular vesicles and bioactive molecules. As a
research hotspot in recent years, cell therapy is a potential
strategy to solve the clinical problem of refractory wound
repair. The rapid development of material science and cell
biology has opened a new prelude to cell therapy, and at
the same time, puts forward a new proposition on how to
further optimize and apply cell therapy to wound repair.
This article reviewed the cell types used for wound
treatment, summarized the application and exploration of
cell therapy-based new technologies, sorted out the
difficulties in the clinical application of existing cell
therapies, and looked into the future development trend of
cell therapy for wound repair, in order to promote the
development of innovative cell therapy system and further
improve the clinical wound treatment effect.
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BERAKRE LN EE S, RAGATEE R
RET S RERA R EEE R H RS b
Wy e B ROIR B RO R B TR R R
WHkmEEEem TR T/ALaM FhbfnKCE T
AT RBURBENFHERE . HHET
TR e T R B R SR AR 4 DL
Fota o iE MR A B B H RN, RIS A4
FHhEGEMERBIIMIERE T RN A LB
B AR E AR, TR E AR & I AT
¥ K., 1975 % Rheinwald 7 Green' ik 2 M A & ik
4P F R KC, TG H % # B R AKC
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k,HMAENF RIZF MR FEEHNARELR
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T+ 2 6y 4 B s KC Fn Fb 4 60 & 5 2 40 08 DA B AL Tk
A P /AR 48 U R AR A BT R B B 5 R E Tk
HABE My ER,
1.1 KC

KC % & & & 20 g % 8009 80% . 355 B 1Rk K
# # (cultured epithelial autograft, CEA ) fi H A 20t
L B0FRA LI A TR, AR CEA
JER R TR\ Rt el e ET, 4 RETFER R
TR ILT27%, N AT EE L RK%Y,
TR R R, W T 82 F R R A G
BHEESCEARR R BERELEME KT R,
FHGIE S HAAE g, WHERAENE
FREXRNT A —RRE EREME &
AFE,BEERRELF B EERTEL(FR),

WU CEAE F i, BB T BMANK A TR W
WEBRERFEUREREGERNAEESRFE,
WAk, K B RN SR B A B B R R AR IR
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Ty R B R R RSN SR B K B 1 R, — T
W B 40 3B i B IR ORI 40 AR DLR T A Y I
A ReCell LA, T F WA TIE K, L
R T et ol R B & R R R T .
ReCell F KT AR F R EEHF N4 em’ K/NEF K
Bk, ZiLH 2 B H AL KC £ H B B4 A Fb,
B AR X M g o A B e R B ol B RO, L T
320 em® K /D6 T B 7697 o ReCell 3 A FT 3 48 A T
R R RTIE A | W R T A A (3
KR BR A A B F B, — T ReCell #
REAFR BRI A B HAEMTET P % ek
Ao A 2 M B B AL 2T RO R (K R B E M E
NCT04091672) & 7 , % # A 7 ¥ & % % 0] @ & &
FE", ETWRARLER, B4R EEE
# & (Food and Drug Administration, FDA) B
ReCell # K # 3 | & B 4 K 2 & B J Bk 60l @
WIET . 4R L+ WEE A A ReCell &
REGFRAEBE A BEBERT ERGAEE,
SRR M RROR Y AR AR R T A RO
RN 2

AT B R KC, B A5 R KC A %58 0 31 R
W, BHEE2T KRR NS, KCHAMEE T 40
VEGF .TGF . L /N 47 % 4 K E F (platelet-derived
growth factor, PDGF) % % f & K H ¥, S0 @ &
FEN AT RENL, KERAER, HEX,H
B % DL E RS B A R R KC R 15 42 4 @ B 40 i 5
5], 1 4m B R R B AR B R IR B KC BB @
MLJE | EpiDex® B, # % B FDA #tE A T 36 57 # ik
Wm ", AR AHLH £ g F T W
KB
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1.3.1 & 7% i T % 8 (mesenchymal stem cell,
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T, TR AT ROE T L0 iR B e
A L% W F 48 M (vascular endothelial cell, VEC) |
i % F 7 AL40 B Fb.KC % . #h4h, MSC £ %k 34
IEXFEARMBEME EKL T, EHTEMH K
MSC # # Ja & & %5 # 7 19 K/ s MSC B A R IR
FERBTE BT HAS TELTTIRMFH
i A i RN - e s
KEAMFWeEEEMNFHEML—. B, H
f B B e AL A0 B A R JR B9 MSC 8 % # R A T4
T B 48 A8 5T o

M5 By MSC ¥ & 33 2 M AL # K #EAE A - (1)
HHERE TR E LA 2, MSCH 23 %
BT RR AR L R R B A B9 Y R, dm o MSC # A
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AN R eREEER, BET G H o4 i
HHEEm, BT S E R R E R
(extracellular vesicle, EV) £ K F ¥ & EHF ],
UEFHMHH L FERECEFERERN. BHENH
MSC o & 3t %, S ¥ 35 R dn B A, s b
B AR E T R S A A 4 B (R
THEEWEREF hEMWBEE, ST
ECM & 2™, BH % Tl R#F %% MSC T & 1
AU e G T R R R R N A A R
1580\ E W BT . — JURL R F 8 R IR MSC % 77
3P EERA AT (KK LT MT:
NCT00535548) &9 81 % % 7= , i 47 Ml 4 1 T & AT A
A R Hh A0 TE W 3t BRI 6 T A R B I B

MSC £ A4 o L A B 4% 30 35 3 & A 4 57 M o
By Ak A, e B | SROE R T B 3 % AE N MSC
Wy 77 E B FE AR O R T AR B M BT, AR RO LB B
A EECR AT WM T B MSC 4 R
R EMAEN G E Y FELKS S FERE
A EESHTHMSCHNRER TR, £ F XK.
BANFEEMSCHELALTHOINF TS T HL
FEWMNAHRESEEE, B LR X% A G 8 MSC
FATK B B DL R R HE A s B, (2 AT &
T A A TR A MSC JE B M\ R 7B R B R
LEFEENNE, THERN S @00, HE
MR — NI S|, R R E R AL B4R
MM RRERERERET, EEZRH. KK
W B S BL R E ST A FREAEA R AL K e, LR
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1.3.2 # % % & T % ¢ (induced pluripotent stem
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KUy dk 3 b7 DL b R ALK BT A 40 i A
4R, T B A B ARE IPSC T F B R R T A .
MSC. 2 & % 20 Jil DA R A9 R & | 00 Fr & 40 je %
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w2 %, ADSCREFE RMHE 5
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FRIR PRk AR A e 2 M R R RO
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EEBRBEEFHUTRCAEEER R MY 5L
54 B9 ESC 48 b, EGF 3X caveolin-1 35 F 5
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BZHEEMITIHERSF.
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YRR G IR DAAE AR E pH A B TR E B K
PRI o 3 K SR 4, 4 A0 T IR E RO LU
BOIE R BT R T 4 e T A
FAW, 550 @B E A2 AR 24
RNAA %"= FHEE T, E 5 7 A MSC
#n VEC 8y 3% W JFT B 2% i o7 1% 2 % 34 V2 08 R R iR
AT, AEHEREL T, HN-BRLEREE O
BB AR RBARNT A A AR,
T IR B MSC 2 3t % f A K B TR WAl E R
EL,RHIAANFHLAL R RE TR H &£ %
PR
22,2 EEXHE  HREREMHEIE T
TR A EROR DR K IRy X E R E
WO R R o = 4 R 18] 254 FT O VEC . Fb & 48
MR E i RAEE T M, Bk, E X
KRR FE R RV B AN R E
&M, BER IR EEUKRKE WA H(ADM, &
WEEEFABREEEER) WA Rk
B T REMER L) FAENE LS TR (R
AB-LE®R KR RL_BE)NER. BX
FAR BB WA R DA R I 0R A 4 o A 4 E
B REAHEAEBERA, WA HHARE
THAKRAY XFRIEREIP KT g2
TR LI EN RGN, EAEEWENE AW
Al M A A P AR R

ATEREK I BT H ZMH0EFBEHR
By B I AR L ECM R Fn X, A

VRA oA By K2R K Fn R B A K e AR G 4
26 ML 5 ECM [5] &9 48 I 1F A, A 2 3 88 30 K 48 0 Jk
RHWERAL, NTARAEIX I BN LA —%
WA E M, B ORTIE R BLR T & L e I E R R E
—fRAEIA U L, s, H A TR EA &
TAIEME A FFH RN RIEM AR RA; LEL
MEAT UM EKEF ECMEB M hak. B
MEASATRUCATIERER IR BEGRE
PELNAC®, Lando®, Biobrane®, Dermagraft®,
Integra®,  Apligraft®, Matriderm® Orcel®,
Hyalomatrix® F1 Renoskin® 2 , H W 3 o & &
PELNAC®F0 & 7y 7 & Lando® H # € 7 & /7 I /K %
BT PA
2.2.3 ZHAMITHIOR ZHEAEWITHE -
MBAEA, CEAITEHZEN R B E A D
MR EER. SR HE ECM S FAEKEF%
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£, o ) 3 v A A AE M B 0 A R R R T I K
M, ZHAMTHIORA TAlEBEnkHE .
(DH#E FEEWE SR I AT R
TH YRR &, D BT A B R R A (2) B R E M
WL F MM R R ET R E, AT
flE, L EEE LG ENWEEE G F U@
ER, A XA R LB KA EFLMEN ST
s ()M B KT E R A B R
8 = 4 £ 3T B0 BB B A RO B LR AR B i DL B
Bk GFE A RETF KT b A Fb A KC™
MSC" " An fi VEC 41 1 By % 7k = 4 2 4 47 5 O,
BTy & Al | , fe e 4 61| A B K R Bk 3
A E AR R R

BL | & b 2k Ay 25 K Fe A F 40 BB K ik = 4
WITHHHER AT KRR ERE K E =AY
TH.HEETRATRE(REEMELE)ZH AN
THMZE(REE ERERETARE) = %4
WATE o ¥ AR 3 A Fb Ao KC 3R 4 5 LA A IR
HREMBHE R EMER BN E =L
THRREAZEARAE LRSS0 E G, ZA R
RIW REFW AN, L mE o\ H LK
o o RBEWEREREY., AHARXE T, BET
ADM T fi 2 4 % K7 oF iy A JR ADSC ¥ B 3 3
mERRAEKKERUBHOLETE EALEH
(I Rl TR TR

PR = 4 £ AT BB R s K R Rl By X & T
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Rt FRRALME A = ity B AES AT
BWEAENHEN AT LT H. AlERANNE
EENH AL, M5 mME 5 ECM,. A5
BT masE sy ENFHES £ BN
MAERNG E &, R A B EER 2T K
N THERATHREER T2HEARKKEN
ROt By = 4 A AT K k. B, B T Z 4t
FRE KRB LB, BHTH = 4
3T B0 R R AR AL A LR Bk AL R R R M e L 4
M A Z B R A, TR EATH
M PRAEATE 7 RS A E R TR A
v VR 4 B A AR A 3 AL 5T AR T B M R Bk 4
LW HAE"URERGEA RN AR ZHE
it B 1) R

3 EmETEWRT

PR R H B HTNR B 0 AT 7 4 e
BB ARFRENERZER ., GHRTEDE
EAMAEMEEHRT, W& G REEKRGEZ K.
HAEF EKEFMAEFETF) ZBE(mRNA
/NRNA DA B % % e 4w 75 RNA) Fo g Fi %6, e A1 2
MEEBRRBERAZUREEVHE R ER., &
FAAT & 7T AR I A X M5 5, % e 2L R B 3R 3R
WO g By BT AT A L Bl e
Eoh ek, A 1 o LA ECM & B 4 Hr
EDL BRI A B R BT AT &
W A BT R A B o AT B A B A AL KV g0 L 1A
PR KR E AR RECRA, HE AN
TG EHE

E SN A A EV R 4 0 6 T R
MEFAEERALAFEBEHEZHSE (1) EN&K
BN FERTAEEEEASE, BE TGN
Feht (2)EVH UAE-80 CTKHtEf, —EHIE
KERTHENA, RARK ERERES. A
R BT, % AV ADSC-EV B #5 5 A T 8 & F A B
B T R AE M2 AL v g e Sk B e, TR 4 SR
KA L6 IL-18 .y T 3t & Fn TNF-a By K 387,
HHARXRE &, EHRA @HERF &H AR
ADSC-EV ¥ {% # PDGF #1 VEGF ) % & , M T 7& 4
WPTRNESLEEEEM KANERS, ZHF
% 8 7, A ADSC-EV 7R T 4 38 1t 98 # 4 & % i
T E Rk B RN R B R

R

R BB B 48 AT R B R R R R
7 ROR R R T AR KB R R A R 40 K
H S 2 Al R G VT S A MLAT A A B R R
TR B, K T KBTI R E
K Bve 1 8l T Y ofn 4 A A L5 % L ADSC 4h i
R pH e B AR IO £ 8 G T BORHRT A B A ik
R /N BB E B A e A AT A A
TE T BRI W Bk R, A - 4 L R TR 0 Dk 4 B 4L
i A A RECEER AN E K
Bb W R 2 AT A BT R A AR
BN EERBEMEAE T E,

4 HERRTHERIESRE

MEETEANABEETHARMRELHAE
W PR A I SR 203 55, AR T B AR O R R AR K
M E E & A WERR G LRI E & EH &
T EBEMNERF R, AT ENHAEST
L ATV R A ORAE R A AR R A LB AT
T2 By U T F B SR B T, K R R R B )
By e A M) T B R T SR o (840 MV T AE IE R K
AAR AR ML R ATI R 1% % R AR R B R R

Bl AT AT W T B o wh 2 4R 40 M AE AL 3R Bk R
HRETWERE FRNARFRE AANTER
T, VR AR it A oA RO E R A
REEEAR AR aEEREE, HRAEY
W 2 TR T R AUME Y I R SATO R R AT e
7R 5 R AT AL AR A B R K
W KB B 7, 20 i8Iy e R e A T LB 1R o
HEWNARRSED . B RERREFRERR
iR B ERE, EREH AR
WL R B R E T R M A R R 48 A
BT R F AN AT, R E A B A
By 2 o 2% B DL RCE BBy 40 e K T k. A MLIE Y
AN T B R T E S iR R BT S

e R 2 AR T, R R T 4 T
FREMEAR, TAEMENERBHNEES
WRSTT Meh S s 5 AR, R E T 4
Moo ka0 R . B AT YT R T A A & 3K e Y
REEMITE WA AR, B — SR T M R
WAB KNGO, AEREA T, TFED
iPSC By 3% 1% 1 A 2 M A o e R A £k B R A
2 o B R MR AR T . St A AT R AR
P R A A 3 AL S DA B AR AL ST 3T X T 48 A e AT
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WZAEE TRHEE, A THMERE & K
FoEkr BRI, U R AR AR B E
] e 25 7 A CROR M R RSN N S 3 A A
WO R, LR G R4 67 2 & L R
HEAT o o LI A M L = Fu i fo B D oKk 8] =
2 DL B AR M 2 AT 0 AL b 3 AR T IUA 4 AT R AR
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