o 422 - HREHDT A 2026 F2 A% 424%% 28 ] Mod Med Health, February 2026, Vol. 42,No. 2

AR TGRS ANHRER

CER,.ERE M
(FEEHRKFEEREF LR PO, TE 4 750004)

(8 ZE] ABAARGHIRRGOEZREX — RSB TIE R EE7F R ZEREN EEKRG
REZWFHE, ARARSHELAAZAEE S 2R HF R eK et % 12 2 R T4 R @ AR R 2, XL
RREOARUNBELGER. L@ R4 BREABRBREAEAFEM, FREKKSEZEMEORLRERL
BRI AT E R SRR A T RER G FANERG RS, KRR TG LN R
B AT RTHOA L AL GEAR R AER R AR I RABROA RS, A0 AN L EM
AT kR FREZERKKATHO R AR, G SR HE R BRI IR IEf RIS T,

[XEim] AmiEE; LEMHH; FFFamin; EL2KBEF; %R

DOI:10. 3969/]. issn. 1009-5519. 2026. 02. 033 FEESES R3]

XEHS:1009-5519(2026)02-0422-06 X ERARIRAD ;A
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[Abstract] The skin is one of the vital organs for the human body to defend against external damage,
and skin transplantation is the primary clinical treatment for deep second-degree or deep third-degree skin in-
juries. Autologous skin transplantation boasts advantages of high histocompatibility and low risk of immune
rejection. However,limited by the insufficient donor site,it is difficult to meet the needs of large area wound
repair,and it will face problems such as secondary trauma,infection,and scar hyperplasia. Although allogenic
skin transplantation can solve the problem of insufficient autologous skin source,it requires long-term use of
immunosuppressants because of immune rejection, which increases the risk of infection and drug side effects.
The development of skin tissue engineering brings new hope for skin repair and transplantation. This review
will systematically expound the research progress in the field of skin tissue engineering,focusing on the appli-
cation status of biological scaffold materials, seed cells and growth factors in this technical system, providing
theoretical basis and practical guidance for subsequent research and technical transformation.

Seed cells; Growth factors; Review

[Key words | Skin repair; Scaffold material;

B R N B Al S0 8 4 B T 2 — R
A 22 Ph L EE Y A R Y RE L £ 45 PR BT B Ll A 4 LUK
A T AT A e S A PR A . T R
R THNERIRGL . Bk 5 32 B 405 B4 F- AR 45 S
BN T SO A5 5 B8 B9 ™ E R, 2 T S
R4 B bR AE R 2 G Rk A L ARG RIA YT T 2
JORAE 3 38 B 11 R R LB 20 s I (4 )= B ik
IRAE) I+ P T 258 06 40 R R B2 Ok B 1 5 A8 A . G ik 3 ik
AR LR AL & Gl AT ROk RS R . A AR
FHA L AUR 28 P L e B HE T XURS AR A P 34, BE
A R A B T A KA B IRy ThRE . (R FR

T B DT AR R A L R T AR B T B R R T
Ko BeAh B T ORI A | R S B R A
A [ JE, 23 5 ) S I S LR AR TR TR L AR RS A
FERE A DR AR B AN A (R R AL B HE R I )
A P G 5 400 ) 790 S G T U e K 24 W R AR TG
DR o LAt A A Y14 £ B 5 0 R o] A o) 249 35 Ll PR
A SR

BT Z ARG 0 BB S R L Bk 2 2
TR A i B R 2R A0 2k 1 A2 W) SO R
it 74 i A A R T AT R GRS L BU TR A
i RIR BPARR PR D RE 9 N T B2 Ik 21 2L A4 L L i

x EE&WMB.TEAABSIESTH(2023AAC03616) ; 7 B DA @R G B FIR AT H (2022-NWKY-065) ,
MK E X  https://link. cnki. net/urlid/50. 1129, R. 20251113. 0903. 002(2025-11-13)



HREGT A 202642 A% 42%% 23 ] Mod Med Health,February 2026, Vol. 42,No. 2 e 423 -

He B 15, B B K T S AF T B B IR 2 BE B
B AR SCERIR K AR G0 A B bk 2 20 TR R 1Y
FUHEFE o H A I3 AT A W SR AR T AR A A K
TAEZBORRZ B BLAR Sy Jim 22 0T 58 B R e
P Ak R A 3l A S B A 3
1 TEMBERKEATEFHNR

TE B2 KA ST R A0, SCb L R 5 2 G H B
AP S JHG 3 B ) R8O D Rl 1 2 I Y A I L 3 A A o)
PP (I 5 1) = 4 45 1 = [8] A0 4 B S 4% . BLAELAY 52
DA 2 2 2 T O PR BE R AR 1 . A HL
RLAF PR AR AR 2 DA PR A4 BB AR A 22 51 R LI
A8 G TR R T S5 I A A E S IV o R A A K B 3 R A Y
PRI . FLUR, I B AT AT 5 B4 A W AT I A L R i
R 2 20 R ZH SR AR R R AR DL G B BE %
DR T A A S S T SRR R 2k B I B 45 H 5L
5, AR 2 B K 2 2L 8 2 AR R . A, 52
ZRBE LA G BB A B IS Y 1 A MR BE L BEE AR R 2 A1 )
A F Y [5] s 4 5 45 4 A9 RS 1 L O A 0 A R It 4
AUMLAR SO A . R, 258 5 2% 18 20 0 AR 2 4 T 42 I i
PRy 2E P RE AR R, R BT R 5 B IR 2 20 TR 52
ZRBE R 94 B A D) L 3 S i 114 P R A R B
ST RLAE Bz IR AE 52 R A b ) S B N T SOR .
FHH SCRBE LS I IR A2 W0 b L 2R W b ) B —
HUHMME GRS,
L1 REREYFE KA B0 THRA S
G K& T AR) 1) 5 K4 T LA G i 3R 200 M ) G T 4
BH A BT B 253 Bl D AE B IR 2 R TR R A 2
JZ BT B A A AR B R Uz A A A O
e, TRkt B R G i A A A AR S 8 e A ]
RS ED L LI TR 1L S RO B R R
BRI ER A o B IEAR O 2 M A TR R 2 —
HAT R B A AR 25 1 60 A 286 R DR G A B IR o
KARAFAE H o T B A5 PR 3 B 45 32 B H Al
016 285 7R 5 7 ) A 2 R RS O B R TR o) AR
B, R -FIRR M, RA PR IR 2
240 i 304 5 4 22 b A= ) 2 T RE L EL il 7 ) e AT
TR . B R — M2 AR T NS
(Y Bk e RO o LAY L B 8 O T 0 I 3 L B B AR 4
F1% 02 2E 200 i 1% X A G B

B JRAE B — A i B W 98 ) 2l 2 i AR AR B A
Wb RO RE 1 I AN ] 46 52 B B #) 24 0 2 i R i 5 28
B RE B G 2 w7 P K T DR G A ) Bl 2 3
M T 45 52 ST L o Ak K O B 2 — Bl B A et T
pH B 3 %0 Wl K B2 | H 37 45 S0 S R 380 A R e P i i
9 — 20k ) 25 45 K A R 5 A% 8 10 i A SO G XK
AR RE 0% 2l 258 0L 200 i 1 JE 5t A4 25 ) o R A 7 25 )
R 5] 24 J3E R 90 5 0 A O o I 3 R T B IR AR

SRS e B R A8 B AT b TR TR
B AE v A L A AR Ak N U8 R R R R L 1% G 1 )
1 OREXE DL 2 A& b B2 9 5 4 5 oK 1T e 1 1 K
JBE T LA B DXl 190 ] 4 0 o R 9 P AR IR A
W 7 o - 308 e 6 4803 1 ) o S B A T e R T, AT AL
i SR PR B 11 A AT L TR AR g R K R R A
B IR 2 TR v i I X I R B R AR B k4B
SR, B A A S R SO SEBR N FH A E .

H R AR SR R AE AE — 5 1 S BR M 3 8 )
VBB AR XS B85 L TR AR 32 A T3 AR FH I 25 5 e A2 78 8 B
PR . [R)I FR AR PR 53 K SR b R Y £ 32 I 1 AR 15
T4 RN ) £ 3k R v, A0 2R A B 240 AT AR Ak R -
PR PE D) T . HE 0 51 R LA 0 s RO, o5 b, R AR
AL I 3 fife TR 38 52 B 0F ke R A8 O 1 LSS R AR B
S5 2T R B L5552 ME LLGE o B — 5 vk SRS B
A LR Mg R T BE PR B 12, AT R e 2H 24
SRR RN R BOIE B0 T 0 5 i 45 A
Py A 27 RO T 1 ok 3 5 A3 R) B A AR L $R
MR Fy 2 DY BN R A R TR R i A B
A ] 22 L5 R 1Y D S B8 L A H R 1) L 3l 45 4
P 1 S AR AP0 R iR RE R 5 T e L 5t e o A
AC IR 6 e gt L B e 45 R AR 1 o F AT AC BR Tk L B
A TE B = 4k P 25 S5 0, AT 4 T SC AR ) 2 R e
G 8 A A VR 20O B ORL HEAT Al 2 A T ok
R AP R SR 25 W M Rk B 2 D e 3 o 8 R b1 L 1Y) Ak 2 2
g LA AT 8 455 B3 i 1) 5 11 550 43 1 55 90 %) B i i o
ARG At s L O ke e TR R AT R R 3 Ak B 1k
S S B, ] kA HG SR T H i AR S 5 A D AR
P2 240 B A O R B . TR RS R A3 R g LT K i Y
T B O S - e A A G 5 2 A 4 A ke I T R D S
R (1 R fif i3 % . BOBU 45 1 I — ALK (TiO,) 2K
168 1 77 SR -V 5 TR /K B IS A2 P2 R S IR bt e,
Box TiO, BY S0 572 M-I o R h 7K B B S48+
B FLBR R B 96 %0 BE IR 2 82 %0 , i J) 2% 14 e 45 )
AR R B2 (0 53t o ELAS 52 i HC 5 200 JH i) AR 28

Integra® (Integra LifeSciences) J& % T KK 4= ¥y
PR B 2 11 RN G 22 B 4 2 AL S AR, T 1996 4F
H1 26 [F FDA it HH T 5 001697 - Bl S & ik & A
P AR R B P e TR B A N B R E o TR A
AU LR B IR P A R B R A P ®
Fe RS B 2 2R MA R, L2 MR Z,
JEEEZY R 0. 2 mm, HAE FH 2L AR B Bk 1 2 B AT
B % S0 1k N AP L R A RSB Ak K A SR L BB 4
A IR ) B AR O 7 LR A AR IS B R
TR B ER )7 R B A B R R Y T B RN e R
B R R B 2R (Z 20 38 oo A S IOE i 2 L =
AR R 2 2 mm, FLB R S IR 90 %6 LA b, X

Integra



o 424 - HREHDT A 2026 F2 A% 424%% 28 ] Mod Med Health, February 2026, Vol. 42,No. 2

S50 R AN 1 26 B LA A R BE R T e 2 Y 2
RENE W 5 | 12T 4 41 16 <5 Bz Bk 4 e e H: Ao e fn R K
W T B B R 41 4, fe S B TR Y o8 1B
U M H A A AR SRR R Integra® i
PR AR it A e AL O AR B R 1 5 A R Sy, B
Jik 4 2 4% BE [ SR (48 2 o R R AT B A L D T ORR 41
SUGTE R 4R T R RE B M i [ B T R R
LA BT 22 ) PR R L 8 6% 35 AN [T R /)N
B T 50 T 2 T B — A Ak B ) B R
10X ol B 1) WU A A L g R i b K A WK T T
5T EAEN, TURTON 20 W] i 43 47 7 101
B8 Integra® PEAT 3k Bz Bedt o A9 %L & BLC AL
Wy Bt TR 23k 95, 0%, IF KAE R AEH K 30. 7%,
55 A T A A B O R R AR . %
W Integra® 7F &2 2% 45 JF 0 Sk B T gl b 22 4 T
TTHE B, oA A I R A (H R sk 2D I & A A
FAR. X Integra® BT AR TS MR A BT 3 50 )
[k 46 & H A kb 4R i R Tk 80 TR 2R K i
K.,
1.2 AREwRR it — SR KR A AR
Ve AR 25 AFAE G JFME | A 3 1R R AT 4 A B
i Sfe i 22 19 N T A R L 20 T R AR )2
I . A B 4 T REEL A TTORG A 9 0 TR A5
38 H AT DAGE 2 el AR B R B 45 R R IC L AT AR A 4 O g
P iR JRE R e o, EL G G 8 SRV . S A A B W
BB SR IR R L A T R A Tl Ak A 5, 7 i ik 41
ATHEPEAELEYNHME. W86 S8
B AR OFER (PGA) VR FLIR (PLA) DA K& — % ¥ —
A LA Y e R R FLR-R LB (PLGA) 45,
a2 PGA il PLA B B, 4y 7 & Kl 5 T2
25, AT AT PLGA MY HLARPE BE F 1798 5, il LB A R
TFi (10 T 22 990 R I e ook R LA RS [ B
AR . PLGA 8 A= W U4 o8 AT LA 3 K gt 1 3%
A A LR AR IE IR X 2 o W B0 N A T B
AR I 5 7= 0, e 40 i R SR AR R K HE HY
RO, RS TER K W& BU= A BRI E .

SR A B o F AR AR AE — S8R 2 2Z Ab, T4
L 288 B 2 2 AR T I AR A X R O B R
R £ 2% T A 2 P R MO0 45 F  4 R A E J AE AR
MRS FEAMAE LA SOR B R K, AT s
HoPERE B 58 N BOW O A B o F b ORL R AT 2R &
M, GRAE A RE R TE 51 A S5 7K P 35 A B8 A M 2 B AL
0L 41 0 S0 I S5 14 1% 43 1435 ) 5 A A R 2 T R R
240 i 766 A A SRR 85 L LA g EL A g R 2 R 40 i S A
PV TEO 28158 1 /8 PLGA 32 42 25 1 ¥ I A &
- - R 4 S T UK A 40 i 1 45 S 28 b R 7 Ak A
240 S 30 A AR P /N BLASE TR v 2 R B R 1 2R A

Rk [ I 3 0 475 40 1 AR AR 4 F 5 3 B, 3% 28 PL-
GA SZHUE T 18 L R (I8 B D T AR AE L 3% W18 1
JG 1 PLGA X484 FI T 0 A A e 56405 B 6 97
HA—ZIRIr .
1.3 HABE GRS T SOk —Fh IR R
PEBE BB 8 A [ Rl 2 10 KSR A o RS A A 9 61
BEHEAT IR 25 M RR TE AR 10 2 S SR MORL Sy BBk
M TR T —DF B . A MR Z AR %
HMEPMAAE 5850 K45 A R 3 A R m R
ML PERE . BASTIDAS %10 0% K 8K A Wy b R 2T 4
HHY PLGA B AW ME &80, B 4 HE A
R4 1 A 0 R 2 P R A0 B R B . R PLGA 1T i
P 14 5% ik A ORI R A 1 g 2 MR RE L R T R T R IR
LT R R TR . 2R B ST IR 52 A %
P 27 22 3 AR H I A0 A B2 Bk 3 I R IR TR A o A R
ok 20 20 T S A O AN T I R R S K M 25 1 25
P L 38 BT LR A RO 40 e 3 o 9 AR R e L SRR
I T 1) 76 B 40 M B A L B 1 40 TR 2 L T B A R
B4 )2 H bk B gt 2l 38 6 T R R JE . PAN 2605
A TR PLGA 4280 R 5 5 Ji /5t 38 W S 40
IR UGE T IR/ 58 BAE KSR S HR MR ) 2 M B
AR BB S UESE T A SO A MR B BB 2 LA
B 419 114 17 FH i 5

T3 AN T TR CRe 5 B IR g A5 R T D R s
I, Xt A SRR A B AR T R . TR A 1 —
PR A R B R A A S — 2 L
DU SER T R % Ay 200 A L St AR 0 0 ) 8 A L 48
ForAk . AT B 10 K BR 85 43 7 MBI S 2 1 L 52 R b
5 KA T Ay F R BE PLGA 25 1 i 1 32 3 #8 4% Hy
WH.

% 05 0] TR A B K, T B MR LA R AT
147 26 Tk R AR T Pk L DA B Ik B T K G 25 e RER e T
30 T A4 R LA AR HE L R A RN i B AR Th e, —
e B =2 LA KRR AEIM B E & B &/
ARKHEFEBRIREN SRS ARG B,
DR B T A7 A2 Jey 0 1 Y AT A o A R A 4 e 4 5 )
R, R ST AR R LA B A T R oA A A
RET1. SR A A K R T B Th B SR, s
LA 5 R B 10 S 2, R 1% 455 01 P 40 f A0 356 I )
T RE A 3 10055 AR B RN 40 A % 38 A, D) BE A R T IR
o3 BT P AL
2 TYHMAERBKALIERNNAA

402 B R 2T v R UL B R 40 B, A
I T8 17 R Wk A8 A2 R A ) T R B R AR T T
FE R BRI TR N H A2 A R T A L TR
F0 5T 41 AN R I T 4 4
2.1 FRTHM R T ML T KR R



HREGT A 202642 A% 42%% 23 ] Mod Med Health,February 2026, Vol. 42,No. 2 o 425 -

2B B IR E ) 2 ) oAb R PR 0 A i, AE
F Jok 28 238 A2 A0 45 00U 3K 28 A B 2 T O b
HAFE I Ak A A TR BN B . 3 B AR Y AN B B TS
A2 X E R, 2 50l E o & 2k b A
R A SR 3 T AN R AE A X R 2 A e b
RFF T 2F ikl % 2 L IV Y e A 45 A1 B A B B AR 43 . X
— Rl L BB 0 7F AR W) SR A B RSO R A O kA
YEF 3 A8 B Ak R 1 IR RN 6 4 55 B2 IR B ) 4 45
FA) ) P8 BE 5 3 X T4 50 HE 1 A1 40 TR B ik oy E L
XYL E AT B R IR N R T AN,
3ok 240 6 VR A S R T A B 5/ BB A, 25 AR
TRWFGEALEE 7 9% 9 7K T 19 45 T A= Ak 48 bR A BT X R
HIE T 25%~30% , RHAMFTHEZEQ O @A
SRAE RN ] DLV A L 45 DUARIE R 226 O AL & .
[i) E o L 2 2 SRl 42 s F 5% 4 A0 T A B 2 1 B
R s A . SR T T 3R R T A S AE IR 2 1Y &
B 3w Al Ak B A R PR A T R R i N
2.2 [HFEETAM BT AR YRz, AT
HRE NN B IR E SR A Sk, B £ )
S AL BE  7E R E 1S I B T BR A8 ) 2 b Al i R F
fb. 3% AN M 5 A G PR T T RE T A RS i e s A
i B 1 5 6 P L O A e D 98 MR TR R A OR R AR RS
0 HE R B 9 2 2 2 5 AT 43 22 Fof 40 e PR 1 A
R & 45 H AR HF Rz Bk 4 Je 3G B L S 4k R #S Y fig
S m A AL A T . SONG 282504 18 i ok U5 1 [
T 40 B A A A 5 A0 i A1 5 S5 K BE AR 25 A TS
S 1 EFRALIE B8 B R A AKEE I AR PR A 52 56 34
2% BA B W 18] 70 Jo 200 At DA 7K 8 i P R 2 B, ZE B 1
TR PR 5 vk BE L AH H X R AR T T AN A B A L I A
AR B SR AR TR A A R,

2.3 fEWiTaiie BRI T Al —Fh A 2 m ok
T RE 14 [8) 70 0 1 40 A L AT LA 3 a H B B R AN 1A B
o 2 2 A AR, 0 A AT A L X A A ) 4 4
N TERRE BB S AR T L o] LLRE ) 434k b il 25 4 41
LR #5800 45 22 ol B2 R R O A i 2 R, Sy Bz R
AT AR T BT 00 A0 Mol PR L IR I T 4N i A AE
S IGF P A K P& 2 M AR KT, X e A
FRENE AT UE 41 A 0 384 5 L 1 B A4 4k, DA i A T
MRS . AN ZEUUBEST & B I 0 R IR T 40 i i Ak
WA T DL Y R JER A5 49 A 1 B 338 s I AT 4R E SR S
Se s RSB R RE N  a A i v ) s e = W O
S8, DT 00 o) 98 R 3G A AR IR R B R4 i AR 4
HAamET,

FH DR o 6 B R 1) R B, R Sl T A M TR 2 R A 4
TR AR B IE A Rk T A e 0 AR L AR AR R
I B 1 52 7 TG L %45 R BE 0% 4 0 b8 3 % T 40 i 69
I PR 20 R A7 i 2 5 T A M 9 o AR RE T, 1 EE A R

oA A B 5 40 A L 5 A1 3 S e 5 s A8 i S e HE IR
S0 AH 5 B B PR Sk AT 40 B B8 MU 1) 0 HE R R
B 4R v T 20 I B9 97 SR R 2 A e R AR
JR 7 3R 97 40 3, T X R 9R M R B B il RE R E, 2
Abeona Therapeutics A= ¥ 2\ W &% B9 EB-101 21
A3k FDA b 5 7 b £k 32 D5 2 8 B 0k 7 i o 12677
) 3 PR 0 e B AR R o % 500 3 IR COL7 AL B R A%
WATIEE A B E RS M ie S 2 A &, h
X A DL AR VA R T AR L SR L I N g B
ARAE 7 e 4 20 T 4% v i 1 e i 25 — & 90 Bk k.
PESE o =TT o oy VAN w2 ) B PR B g B
AR P, T AN T o R TR G R R IR AR
08 | L B 7 oy T R o 2 DA e VAN LB
TR IS RIS 1 356 PR 58 A0 A 58 4 1 e XU AN 25 2 PR, 75 R
AT 0 it B AP AURS: . A I DR % Ak T 1w . H il 5 A 4
BT 20 MR T R R BES K 22 34 Ak T B ) S 56 B B,
o g 57 5 28 I DR A A R L o O L T 4 1 At
ST 10 2 A MR AT M 24 3 LI R R FH A G

BT TR B0 0 PR s 55 A [m] D B 3 B Y 6 T
FLAS R AL I R A 6 A R - 4 i A AN R B 5 3K
TR A T A X A A IR A 2 A0 AR X B — L [ R AR
272 40 M L AR TR AN A A R 68 4K 4 2 5 A T 48
EMER AN O EE., WO E A S kAT
fE PR G 1 P B AS )T 32 B8 05, B 1 AL AR I 26 B2 T 4l
JL L 2T A 8 L A1 L 34 AT e 23 A8 S AR A ) S BT 4
(ST i i O R IR VN v (= o o
SUBE S LTI RE . A BY T 0 e 45 A T 0 TR B
PR E A A A L R R . R IR R E B TR
e IUWE PR 55, 5 BB 10 = F 240 At 2 Be SR L 4 BE AT
FRE T, UL, H ik B R A AE ) A £ 1)
A3 AR RE Y T 48 M, 4B R R) e 5T T A0 LR T Al
o4, 386 40 AS (L BE 9% 4 1k A B2 R i i S 5 4]
&5 R BB W 2 Fh A= K T L 203 R R A B L £
HE LA AR B A T
3 AKEAFAERBALAIREFHNA

KR At — AN E S R, B B E R R E
] K AE A SR 3 A B B B A
LS il (0 R o 1S I T B B | 0 i)
S AR R RS RN SRR S N 15 5 1% &
ML 2 BXF 40 i A B ) B % R 2 L 7 B T8 AN TR By
BBl EHEE ARNFE MR, A& 2 o b &% 1E
FH G A PR A 35 i/ A R 1 A K - (PDGE) | #%
A KW+ BCTGF-R) .l % W % 4 K F (VEGF) .
TR F (EGF) | A 4k 40 i 4= K 1 F (FGE) |
s ZREAE KT AGEH %, A4 K H 71 5 k4l
AEEPNER. WE1,



o 426 - HREHDT A 2026 F2 A% 424%% 28 ] Mod Med Health, February 2026, Vol. 42,No. 2

*1 ERAFERKALREERHE A

EA 77 4 A FEAMEH

PDGF ML/ L 200 T 38 UL 240 L 45 AR 3P 1T 24k 40 AV Ve LA LS Y 1 B R RS L R A A SRR A, B
IfiL 45 A2

TGF-B LT 2 240 0 A A 9 O 40 i 4 A2 240 A0 45 0, R T AR R R G Ak L 8 T - IR) FE R AL S 4
PE SN

VEGF 19 BTV 10 L I W 00 i T UL 4 i 5 5T 078 P B A0 M A 0 A R A i T R

EGF WA T 20 0 L 100 2F 4 4 i 55 R 8 7% B 20 L A T AR B S B A A LR R R G O R

FGF FUEF Y A0 HL L P9 B AR L T 8 L4 i 4% AR 3P 200 1 G A R T R TR U8R 2 R A B A R R Y

IGF JHFINE LB JUL G I 400 e 45 i 380 200 A K B R A3 A0 R BRI R AR A

3.1 RAEM S R A I S AR O B B, B0
155 Je P 1l IR Gt LT B K SE 21 2% #5118 S O R
A AR A I B BE T B B 9 A 05 2 I 5 4K 5 A E
PP . PDGE di i 16 09 I /N Al B8 T, J2 28 AE 19 dc -
KA AR N 22—, — 7 TR A PR 40 i
o 2 2 ) TR R g A G 7 A 5 5 — O TR 3R
JRUET 2 A0 ST A% O B AN AR B S . TGF-B
) 368 b A % A A R A A i DR 1 [ AR B 2T 4
P AR AR A DU AR R I I R 2R Oy i
&5 4 T B 4R A 2 48 . VEGF R R A Al i 5
LA 368 25 1 Bip B S 95 200 i B SR ) o s e, (H
AR M A8 A= A P AR 12 B BEAR R 852555
3.2 MM N ARINILAA 2 SO R I A BT A
b B AR R AR L AR A DR A I B B T T A0 i 3 B
HIRA . VEGE SO LA A B0 A% 0 I 42 R 1 il
T P A B AR B L O B AR AR ZE A T L DR A
2R T A L 0 45 L DR QY I i (ST . EGF fE it
W B A S P A T 2 B A i 0 8 R o R AR i e
B AT IE B o I R B TR P B R A AR e X
W= W TGE-B R 2L K 45 15 T, 42 3k W2 2k 40 g
B A by JUU B £T 2 20 M, 5 B DRt B 1 o 9 AR i b
235
3.3 EIW HIBLUR R 05 A 2 2 RE K
SR s A TR T A L B B 3 1Y % Joi i O 400 7
JRIE L. TGF-B i i 96 15 5 5 5 Jm 2 11 i K G 400 o)
VA5 e it TR0 e Dt ey T 2R e St 2 A 8 5l i R
HAPIVE, RN FGF 25 98 45 i 2F 4 40 i 75 1, 1
i 3o B e S UAR L U R AR A A L LB B
PR B H 0 0 s 28 S T B, e I TR - 3R 0K (A TGE-
B &k v 1K) W RE = BUW B IR IRIE 1L

TR R U R P, AR DR AT DL 5 B 5
B S ARR R v B S hT A  R 4 Or 5C R A
PR R SUE Z A PR BRA RS R
7 2R 5 T A0 i L TS 5 EGF BB 3R 9T e 405 JB 5 B2 ik
i, &5 2R o 5 s Al A DT T 40 e S R 3 T 4
L B EGF & 52 41610 1 & i ) 45 4 L 81 i @&

SRYL T BE 0% O 4 0 R R R . ZHOU %Y R
FHAR B FAF by e (R B S R L ¥ FGF-2 5 10 40 it 40 it
ALK BE IR E A 518 52K A 405 . 4 8124 50 G
WOR AR T Al KBRS E 4. U N FGF-2 B2 4
[T @R TR OB e N o = AN 7 = W o o
12 5 S (1 i RN I T 111 = A o o 1 T 2
DU 4" VEGF 3 H B EH T4, 5 3D $TE
4 B B 220 T R il S BRI B A BB R R 4
IR LR R BR %A VEGE M2 TR
JERBA A BB I T 1l A5 B E B LR TR AR R 4 AR
TR 8 & R, S 58 K 1 25 R R D) RE e Rk T
T .

XFF R AR B 5 R A5 AN W) 5 R R )
T 547 5 21 20 TR v OR [R) AR K T R R B OR TR FE
M. FARANE S E & H WA KB F a5 PDGF . TGF-
B 45, EATI RS 12 b B 2T 4 41 it ) 186 7 0 e i 2R 1
B IR A R ZUE S, B X R 43 A T
TR AE 1 %8 22 B 45 4. VEGF 3 & 5 % 3 B4R ,
HRE S VE 1A A B, o0 2 SUE SR 6 3R W R 4R
. WA EGF i # HT be 45 @ 1 A48 52, vT A2 ik
& 7 AN B 3G B R RS L B Y R fk . TR
PR ) 1T AL G G2 0% L R R T B 2 R AE KT B IR AE
AL BA M VEGF,EGF . IGF-1 %5 2 A4 K [H T fig
% £ 32 40 1) 8 5 R A3 Ak 003 W PR A1 T ) A 1 3R
Lo fE E A T A A
4 INEERE

JUE H AR I B 9% L B T AR Ktk H
YE AT AFAE A D () L, 40 S 28 b4 B B4 2R 0 R 25 1 5 B
fife A ke VR 5 5 4 o AR K B I R I b
S ph g Ak In) B4 Oy D H RTAT DG O 2 Pk, RER R
P ON I DaE R S N R B ERER ) X (S L E 3 N
Bl 45 5 X ok I R E ol Bz ik 2 40 T RE AR 2 R AR
B, AnaE i X S 2 aE T A o e AR 1
TRAWFGE , 52 B 22 AE T 40 B 1m) Bz 5k 440 e B8 v 200 G 1
19534k s BT AD HT B EE AR il 38 0 A ) 1 i 17 Rk
AR AV B2 JBR A2, 2 B0 TR 2 20 1) R R A s A



IMARET A 2026 4F 2 A% 42 %% 23 ] Mod Med Health,February 2026, Vol. 42,No. 2

o 427 -

B KA B R B R L A 3 Bl B SR B S 5 iR T T R
B EAE .

£ % Uk

[1] SHI C R,FERREIRA A L,KAUR M, et al. Cutaneous
chronic graft-versus-host disease: clinical manifestations,
diagnosis, management, and supportive care[ J]. Trans-
plant Cell Ther,2024,30(Suppl 9) :S513-S533.

(2] E B 2B 2, o E AR Y AR 2 et
13 RIS S0 R 43 25 5 vb [ R 0 By 45 ) THT 48 2 % ol 2% B
2= R AT I R 1297 4 [ 52 3R 2023 O L)L
Ao e 115 5 A TH B 52 2 7. 2023, 39(3) : 201-208.

[3] OZHATHIL DK, TAY M W,WOLF S E,et al. A narra-
tive review of the history of skin grafting in burn care[J].
Medicina(Kaunas) ,2021,57(4) :380-383.

[4] KHAN A A,KHANIM,NGUYEN P P,et al. Skin graft
techniques[J]. Clin Podiatr Med Surg,2020,37(4):821-
835.

[5] COSTELLO L,DICOLANDREA T, TASSEFF R,et al.
Tissue engineering strategies to bioengineer the ageing
skin phenotype in vitro[J]. Aging Cell, 2022, 21 (2):
el3550.

[6] PENG W,LID,DAIK L,et al. Recent progress of colla-
gen, chitosan, alginate and other hydrogels in skin repair
and wound dressing applications[ J]. Int ] Biol Macromol,
2022,208(4) :400-408.

[7] CHANG S.WANG S B.LIU Z J,et al. Advances of stim-
ulus-responsive hydrogels for bone defects repair in tissue
engineering[ ] ]. Gels,2022,8(6) :389-392.

[8] YANG W, WANG J,]JIA L, et al. Stereo-complex and
click-chemical bicrosslinked amphiphilic network Gels
with temperature/pH responsel ] ]. Gels,2023,9(8) :647-
649.

[9] XU ZJ,LIU G T, LIU P, et al. Hyaluronic acid-based
glucose-responsive antioxidant hydrogel platform for en-
hanced diabetic wound repair[ J]. Acta Biomater, 2022,
147(1) . 147-157.

[10] MAZUREK L,SZUDZIK M,RYBKA M,et al. Silk fibro-
in biomaterials and their beneficial role in skin wound
healing[ J]. Biomolecules,2022,12(12) ;1852.

[11] CHEN J,FAN Y,DONG G,et al. Designing biomimetic
scaffolds for skin tissue engineering [ ]]. Biomater Sci,
2023,11(9):3051-3076.

[12] XU R,FANG Y,ZHANG Z,et al. Recent advances in bi-
odegradable and biocompatible synthetic polymers used in
skin wound healing[ J]. Materials (Basel) , 2023,16 (15) :
5459.

[13] BOBU E,SASZET K, TOTH Z R, et al. TiO,-alginate-
chitosan-based composites for skin tissue engineering ap-
plications[ J]. Gels,2024,10(6) :358.

[14] TAUPIN P,GANDHI A, SAINI S. Integra® dermal re-

generation template; from design to clinical use[J]. Cu-

reus,2023,15(5) :e38608.

[15] YANNASI V,BURKE ] F. Design of an artificial skin. L.
Basic design principles[]]. ] Biomed Mater Res,1980,14
(1):65-81.

[16] TURTON N,AGGARWAL A.TWOHIG E.et al. Integ-
ra® dermal regeneration template in complex scalp recon-
struction[J . J Clin Med.2024,13(5) :1511.

[17] LONG Q,LIU Z H,SHAO Q W,et al. Autologous skin
fibroblast-based PLGA nanoparticles for treating multior-
gan fibrosis[J]. Adv Sci(Weinh) ,2022,9(21) :e2200856.

[18] FOLLE C,DIAZ-GARRIDO N, MALLANDRICH M, et
al. Hydrogel of Thyme-Oil-PLGA nanoparticles designed
for skin inflammation treatment[ ] ]. Gels, 2024,10(2):
149.

[19] TEO Y C,ABBAS A.PARK E J.et al. 3D printed bioac-
tive PLGA dermal scaffold for burn wound treatment[ ] ].
Acs Mater Au,2023,3(3):265-272.

[20] BASTIDAS ] G,MAURMANN N,DA S M,et al. Devel-
opment of fibrous PLGA/fibrin scaffolds as a potential
skin substitute[ J ]. Biomed Mater,2020,15(5) :055014.

[21] RO IR, 90 5, 45, B0 40 B Bz Bk 2k o / 5% 201G VR &7 &F
Y SRR KRR R RR SRR B LT, b T AR
3%,2025,29(4) : 745-751.

[22]7 PAN X A,YOU C A,WU P,et al. The optimization of
PLGA knitted mesh reinforced-collagen/chitosan scaffold
for the healing of full-thickness skin defects[J]. ] Biomed
Mater Res B Appl Biomater,2023,111(4) :763-774.

[23] YANG R H, YANG S,ZHAO J L, et al. Progress in
studies of epidermal stem cells and their application in
skin tissue engineering[ J]. Stem Cell Res Ther,2020,11
(1):303.

[24] TANG X,WANG J] Q.CHEN ] L,et al. Epidermal stem
cells: skin surveillance and clinical perspective [ J]. ]
Transl Med,2024,22(1):779.

[25] w3, ARGEUR X/, 5. 38 K 1 4 i X /N BB ik B T
A IE L] i g R 2 4k, 2023, 33(4) :57-62.

[26] K N,CA V.,JOSEPH J.et al. Mesenchymal stem cells
seeded decellularized tendon scaffold for tissue engineer-
ing[ J]. Curr Stem Cell Res Ther,2021,16(2) :155-164.

[27] TSIAPALIS D, O'DRISCOLL L. Mesenchymal stem cell
derived extracellular vesicles for tissue engineering and
regenerative medicine applications[ J]. Cells,2020,9 (4):
991-995.

[28] SONG Y., YOU Y.XU X.,et al. Adipose-derived mesen-
chymal stem cell-derived exosomes biopotentiated extra-
cellular matrix hydrogels accelerate diabetic wound heal-
ing and skin regeneration[ J]. Adv Sci(Weinh), 2023, 10
(30) :e2304023.

[29] QIN Y.GE G,YANG P,et al. An update on adipose-de-
rived stem cells for regenerative medicine: where chal-
lenge meets opportunity[ J]. Adv Sci(Weinh), 2023, 10
(20) :e2207334. CR 5 434 7O



e 434 -

HREHDT A 2026 F2 A% 424%% 28 ] Mod Med Health, February 2026, Vol. 42,No. 2

[36] SILE C,HASSAN S, MCDONALD K,et al. Unmet health-
care needs of people with multimorbidity: can community
pharmacists close the gap? [J]. Int J Pharm Pract, 2025
riaf013.

(3770 ERF. 1805 8 BLAE B2 Be 25 4 IR 55 P i BUOIR 5 K& R AT 52
[J]. JE Al BE 22 BAR AT 5T, 2020, 2(2) - 23-24,

[38] LI N,SONG J F,ZHANG M Z,et al. Impact of medica-
tion therapy management(MTM) service model on multi-
morbidity ( MMD) patients with hypertension: a pilot
RCTLJ]. BMC Geriatr,2023,23(1) :10.

[39] GASTENS V, TANCREDI S, KISZIO B, et al. Pharma-
cists delivering hypertension care services: a systematic
review and meta-analysis of randomized controlled trials
[J]. Front Cardiovasc Med,2025,12(1) :1477729.

[40] MENG Q L,SUN L L,MA Y J,et al. The impact of
pharmacist practice of medication therapy management in
ambulatory care: an experience from a comprehensive
Chinese hospital[J]. BMC Health Serv Res,2023,23(1);
176.

[41] MARCUM Z A,JIANG S Q,BACCI J L,et al. Pharma-
cist-led interventions to improve medication adherence in
older adults:a meta-analysis[J]. ] Am Geriatr Soc,2021,
69(11).:3301-3311.

[42] IBRAHIM K,COX N J,STEVENSON ] M,et al. A sys-
tematic review of the evidence for deprescribing interven-

tions among older people living with frailty [J]. BMC

Geriatr,2021,21(1) :258.

(437 220 o] IR 0, 75 i Al [ A1 24 U Ak T A 2 e 52 7
P01, BE 25541 ,2019,38(4) :529-532.

[44]1 WU J K,NIU H T,DUAN S T,et al. Current status of
pharmacists in community pharmacies in China in the
health management of chronic respiratory diseases[]].
BMC Public Health,2025,25(1) :1052.

[45] YIN Z,ZHANG W,JIA X D,et al. “Access to pharmacy
services is difficult in China” :a qualitative study from the
perspective of transplant recipients to explore their expec-
tations[ ] |. BMC Health Serv Res,2024,24(1) :387.

[46] SUN Q,WANG Y.WANG P,et al. Residents preferences
for pharmacist-managed clinic in China:a discrete choice
experiment [ J |. Patient Prefer Adher, 2024, 18: 1409-
1422.

[47] CRADDOCK D S, HALL R G. Pharmacists without ac-
cess to the EHR: practicing with one hand tied behind our
backs[J]. Innov Pharm.2021,12(3):316-319.

[48] ENDALIFER B L,KASSA M T, EJIGU Y W, et al.
Polypharmacy,drug-drug interactions,and potentially in-
appropriate medications among older adults:a cross-dival
study in northeast ethiopia [ J]. Front Public Health,
2025,13:1525079.

(R A3 .2025-06-10 & H #:2025-10-23)

L5 427 50

[30] SCHNEIDER I,CALCAGNI M, BUSCHMANN ]J. Adi-
pose-derived stem cells applied in skin diseases, wound
healing and skin defects:a review[]]. Cytotherapy,2023,
25(2):105-119.

[31]1 AN Y,LIN S Y.TAN X J,et al. Exosomes from adipose-
derived stem cells and application to skin wound healing
[J]. Cell Prolif,2021,54(3) :e12993.

[32] BHAT P, GARIBYAN L. The potential of CRISPR-
guided therapies in the dermatology clinic[J]. JID Innov,
2022,2(2):100103.

[33] GILA F, ALAMDARI-PALANGI V,RAFIEE M, et al.
Gene-edited cells: novel allogeneic gene/cell therapy for
epidermolysis bullosal J]. J Appl Genet,2024,65(4) :705-
726.

[34] KOTIAN S,BHAT K, PAI S, et al. The role of natural
medicines on wound healing: a biomechanical, histologi-
cal,biochemical and molecular study[J]. Ethiop J Health
Sci,2018,28(6) :759-770.

[35] CAOZQ.LIU Y J,WANG Y N,et al. Research progress
on the role of PDGF/PDGFR in type 2 diabetes[]]. Bi-
omed Pharmacother,2023,164(1):114983.

[36] DENG Z Q,FAN T, XIAO C,et al. TGF-§ signaling in
health,disease and therapeutics[J]. Signal Transduc Tar-
get Ther,2024,9(1):61.

[37] HARTONO S P,BEDELL V M,ALAM S K,et al. Vas-
cular endothelial growth factor as an immediate-early ac-
tivator of ultraviolet-induced skin injury[J]. Mayo Clin
Proc,2022,97(1) :154-164.

[38] SHAHRAJABIAN M H,SUN W L. Mechanism of action
of collagen and epidermal growth factor:a review on the-
ory and research methods [J]. Mini Rev Med Chem,
2024,24(4) :453-477.

[39] LIU Y. LIU Y Q,DENG J Y.et al. Fibroblast growth
factor in diabetic foot ulcer: progress and therapeutic
prospects[ J]. Front Endocrinol(Lausanne),2021,12(1):
744868.

[40] BRfL 295038 R, i o >k 8 1 i i 6 o Jie B¢ & 3 4 A 3R 0%
A A B IR T IR 1 B BB A MO [T . v R e
EE2£,2021,33(22) :62-64.

[41] ZHOU Z.BU Z H,WANG S Q.et al. Extracellular ma-
trix hydrogels with fibroblast growth factor 2 containing
exosomes for reconstructing skin microstructures[J]. J
Nanobiotechnology,2024,22(1) :438-490.

[42] DU W, HU J, HUANG X, et al. Feasibility of repairing
skin defects by VEGF165 gene-modified iPS-HFSCs see-
ded on a 3D printed scaffold containing astragalus poly-

saccharide[ J]. J Cell Mol Med,2023,27(15):2136-2149.

OWcHs H 1 :.2025-04-22 & 181 H #1:2025-10-10)



