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Abstract; Skin defect is one of the serious surgical problems. The research background and history of skin regenerating
materials are summarized in this review. Particularly, the recent progress in skin induced-regeneration materials is intro-
duced. Angiogenesis and cell migration are emphasized as the key issues determining the result of skin regeneration. Final-
ly, the possible breakthrough in future is envisaged by analyzing the challenges remained in the skin induced-regeneration
materials.
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Fig. 4 Histological section during full thickness skin loss repaired by skin induced — regereration material: (a) histological sec-

tion of a collagen — chitosan scaffold after transplantation for 2 weeks on pig skin, (b) gross view of the wound during the

ultra — thin grafting, and (c¢) histological section of after ultra — thin derma grafting for 2 weeks
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Fig. 5 SEM image of artificial skin having gelatin microspheres

3.1.3 &%k H

AKETFEREASCRERE ., RSN, HEH
THERKAEFHEEEELE, e, ERNSZHE
TR DL SRR AR R e R T . IR BRI AR K
iR fr e e LR AR 6 L B I 0 )R R
BEH, 51 & B T RS A R

AR, BiERRIGIT ORI R R, KEEEIT
HARGHA TR ARMES G, @i AR
B LIRS w5 16 M AR R i s AR O 48 P 3R 15 A ] F R
Mo X — A TR S AR R Oy i IR 3 P SR (Gene—
Activated Matrix) , 2 HATHH TE LR P EE L
RITINZ— . BEXTERMEE S5 HA R RS, 38 R g
BFEEE TR RRSHA TRAE KR E S, FIRA®
A AR R T A A 2250 R BRI A, FERS AR S R
J 7 5 Ge R TR 40 A, DT i o Bk T PR R, T SN
BIEEE BALENAE ., X TH DNAREMZ, 7
et B b 2 o R FE B AR A, L TR NG
I I S HEAE T TR ] 2 R e e S M A R e e RO 11
BAL RS .

John W. Tyrone a2l 25k PDGF - BB {4 ik DNA
AEBINR IR b, UHE b MR 5 . Bt
REH], DNA GRUER T RAZENMMIFRIET
PDGF - BB, {2t TR RA L BIE L. BT R EZ 4K
i B AT 4 o Angela Kim %% F PDGF ok 15 %
WPV IR A R T 0 T 13 815 & DNA i H 2 4R

6 HEERAEEIBEMNEENRESESRENL
F(a), FFRABCEE (D) FIR BT (o) RN
M AL PERE LR (#F kR )

Fig. 6 Relationship between the concentration of angiogenin
and its binding capacity on the heparin modified colla-
gen — chitosan scaffold (a), angiogenesis of the hep-
arin modified (b), and unmodified collagen - chi-
tosan (c) scaffolds after embedded for 2 weeks. ar-

rows expressing blood vessels

HHR, ERT AT T A BRAL . FFSER B, DNA A
HA SRR RSN J1 26 T DNA (19 5 i ) Je S 28
PSSR RE B SC4RE B T X DNA B3 5B EH.
R R e T 48 M 4y 3 PDGE ;. PDGE R A &% {2 i
NEFZ AT AE 240 g (HDFEs ) (3%

R AER A (EGF) X T 5% 5 40 i i) A= KA 5 R
AEEE L, BT IEH R MG, IR
e, MmiHEzhfs O bRk [REEE AT LR 4 %
20 if 0 K 2T 4 20 B Y 3T A%, Jan Jeroen Vranckx 20V 1
Rl Ak 244 lipofectin Hf 45 A 2% j A4 K /- (hEGEF)
%) SR 2 3] () ol e 7 T AL L PP 0T R A AR AP B 3R, TR
MUK EFRIK hWEGE B4 B . 12 40 A B A S AM R


http://www.fineprint.com.cn

%9 1

o GG B S A AR A I o R S 39

B hEGE™ ()i 6 2" B A 8 5 X R 45 & 5 A8
Mo SR, QM B E SRS A L #. Chen
a0 AT 565k PDGF A 3 R TR 15 3% W) 7R 1R 6 M &
B, JEE N EE R B, 7E A T IR A B G A £ 4E
M, 45 T AT 44 PDGF 1363k K-, ik e o
SAHLUE AL, Mot R Ak B Y,
3.1.4 MR SR EBRETAHMEER

PR 259 AT D B TR, O R TR A 18 i 4R
RIFFREE. £k, A KETF . RESZ2MEERE A
2B SHAES RSN B EREAR A REEM, JF
FIRES BLER R RGN, B, K258 k2R A T E AN
R AR R, AR LIREE SEERNE.

Katsuko Furukawa 2577 5@ 4% £ #2591 R S5 35 1
TR BSEMN . UIRMAER, bFGF 5%), 7&
RN T LA AT A M T B S,
TR EMMERENR, PCR IR, &KX IEH 4
VRN DR 775 5 T2 00 20 L SRR I 3 R AE T i 0 R 5

ey Y

E

/NV

SCHER M PO A0 B R A SR, R R GA T i AKOT Y
TGF - B3, AFTHIR AL MEHE .

Sung Ran Hongm] B4 & Silver sulfadiazine ( AgSD)
i fe A K 7 EGF 3t [6] £ 28 5] W e/ 35 B JiT 1R = 28
W, DUNECNShSC SR BT X PR S A I8 04 D
A A B2 I B TS 5 B4R Y. LA B S RE 14 PC10
X PCNA A7 fa e B A g 0, DIBTFSE b 57 240 i A 195 4
R RN, HiA 2 M EGF (4 5[5 45 I v] A 4 B AR S
RBLIFAE 240 ke 5 . (H2 EGF e R 2 A K
BT R — B LAE B2k . R, — il B 22 B AE R Y
2 o NS R R LT B s VA

Heathe Waldeck™' L) RGD & 1fi Gelatin, [0t E &
BT A K R T (KGF) , FFRI 6| & &G 7E Q) T
DB EA AT PE R IPN 3248 /N4 2 Rz ik k5 45
BUIBFSEAER] : TR BHA RTE B 1 5 T30 E 2040 )
Weds E R, FEAF AR T AN I o R A 4 4
MEACE 7 B NV e meE, EARE) .

(o] [c]

Y,

E

s

WY 500 um

/17 RHE3 RS H HE 80 KB : (a) RGD {EH#) IPN + KGF SR, (b) kA Bii PN F,

(o) RGEBORL A

Fig. 7 Photo micrographs of (a) RGD modified IPNtKGF interface, (b) unmodified gelatin IPN interface, and (c) conventional

dressing interface ( region directed with NV expressing new grown blood vessel, region directed with E expressing epidermis)

3.2 FEUiFSHEmETER
3.2.1  EAkAIME1E A 6542 5 AL ag

EIRBIME B E & — AN EARA . WEBIENE
&, BB IPVARSH A REE . BRGAK, 01
BEEEZMEGApMEREFINE S, I 5 45
B EAEAMs AR, Hep, BEAREE Tl
LA A ( Fibroblast) | I P B2 4 ifY ( Vascular Endotheli-
um Cell) D) M E W 40 fg ( Macrophage ) . A 40 g ( Leuco-
cyte) ZF RAEANM | T A B 7 WA PDGF, TGF - B,
EGF, VEGF, bFGF, KR & = KK ¥ (IGF) . i
Yiff AR (KGEF) FIRRZE A K R 7 (NGF) 45 1

FEIRIEE 0, JR R A R AE RN, /R
CLAMOECE G N, ARSI . SRR FRAL 7 A2 K& 1 40 A
FS RS~ PR S (S Rt 3 SRR B BT dob: L s e R % A
Ft0 O 0 LR 9k 2 A L S 5 1) SR AE R B RS, RAEIX
WPERE, BIEFEEQ .. SEEORE. BEEKE T

FIHCE N TSR,

BRI 3 d)E), NEAMEER R Z 05
(V1795 - A o (1= = = 1104 N N7 % 1 1 | R A o0
ENEME SR A KR F, 0 TGF - g, EGF, FGF
AL AE LA R (4 ID - 1 Fil INF - o) 25, 3% S8R
TREA T AT A0 M v ) 5 R B RS, TR A 2R AL
gl BeAbh, AR TR AT LS I D R A A
TR /D 240 S BT A R e, (R E A AN BR T, T AU
R, AR EREEASFHRESWME R, HEE 4R
Beant

Sl ARG ML (AW E) Sk d. i
A 2R FAESIERT, KERHNIL
Y AU, BIILAG 2T 4E 40 i ( Myofibroblast, MFb) , Ffif it
LT 2 A0 2 TR (52 A R ECM, R A H O AR Y
i | Te0 4 i A 4 HL R B O R DR R B, (A 10 R AR iR
5. 53— 7T, A4 AN ME A W R RS R E A


http://www.fineprint.com.cn

40 Hh [ A et

2%

( Matrix Metalloproteinases, MMPs) & H: 4 24 31 3 ( Tis-
sue Inhibitor of Metalloproteinases, TIMPs) 3 & 455 1H & 5
Fr e At P J o A DU

BB BT R, AR O R IE E 5L
Rz — o Bk, WPAORHER A7 7 5
P AMGE RS (PR RE, S S BUMD R A % T B Bk P AR Y
Bkt
3.2.2 Rt A B AL 5 R &

MR B SR — D AR AR ARG S %
R ES 5MMAYE A 0d . Gl kT, MRS
e MNMEREF AR, AT LS AR e e
. DhE SRR AREE . AR TR . Al R 3
R A B

TSI, MR Wk 4 i &
T— ARG, b 2Es G S5 E T, 4
O JE 200 B AR s TR A, Bom AR AR AR, i
(RIS 5 i it 22 S B T AR T R B R B
Hh A SR T Y A2 R R AT 2 05 D A RO, B
55 PRI T i R B e R A BT W R
S BRI AR R — S S E A, TEE—1
SR BE VIR N, 20 Sk R PR iRl B 104 22 S B 30 E 4
P 1) 5 A — St MRS T 3k ol 4 L A e R [ S AE R
THY B4 7 A PR 8 e S5 2 S Tk A I R A BB ) R S fllk e
(hapotaxis) . tb4h, KERPFFRR ], 40 R AR AT L
N T BN S B T A A a8, oMb Bl 3 T A
JZ (durotaxis) . Fii 5 5 IS (9 06 5 4% o0, 400 o 4 R 15 R
b, FrEAES| WEEZIER, SIS T AR E AT
1) iL#% .
3.2.3 HAEK &R

R EEM RIS MBI A2 2 . R ESH B RN

Gradient maker @

Stir bar mixes the 2
polymer solutions
together Glass molo exposed

/ to UV light

oo~
Polymer solution— Polymer solution—
PEG-conjugated RGD No RGD

SRS (6] b AR S A — FobRL . AE BRI O 1B
SR, /R B A B PDGE 5 41 2L I A
WEBAE, AR A=A 25y 245015 5 1 R
LF 4R AR AR 1 LT 48R LB RO R A
o A RDRE 5 R 7 L AN SR 20 T T8 T B IR -4
PRI, DA A B TE (A SIMETAU A= M VA 40 J A 45 14 B
(7, SEPLRLAFAEANM . P R A A A SR 5 T A O R
HA

(DA EE SR

A B v A2 A B B0 EE AT RHE H & A8 A RH R T
JIT 1] S B AR DR A3 - MR BE A B E 06 4 M A1 i 2R
. SFARKEFRIEEZ K, 1 RGD, 4t i # o 41
HfL RS T 1) v B B 255 IR [ A A TG AR R S v
B, BRI, IR RINESET
TR AEER

RGD iREHREE AT K, RGD FE 5 25 ik 41 i
R A ARG A, DU AT R AR A kR S LA RGD P
o BIA RGD FA )5 g3 v 73 Wi s . OTEM KR
T E RGD ik 5 @B EA Y - RGD jik
FEZARAY T5 % Catherine JHIRR 44 il (9 13 5 55 1 T
I TR TS VRURT P A R — RGD P L 4% 2 1Y L9 B0 VR
EAARLRL, SIS 2] RGD ¥ 2 86 3 /K BE A .
T TP R AT P A A A A M, A i ) AR HES
80% (14 M 15 86 & 7 1) Yy e F3/NT 20, T AE RGD (13
ST b, AR ST ) A G ILHES Y L Solitaire
TE PEG - RGD A3k i 22 88 2 A8 4k i) PEG 7K B B 22 T
WL BT [RIREAAE R o N LR 2T 4 20 7 o 4 B T 1)
HeD, HBEE SRR, A0 Hm B .
REBEMEE R E A RCD M BRI, 40 (7 5 M 1)
e v B — AT A% B B E KT A R (E8) .

[b] [e]

100'mm 100 mm

8  BEJE RCD KEEM B & 7- K (a) , RCD BJ— KBERE Femi i) AT 4EAR M (b) , 6L/ BEIZ Y I 9 AT E A (o)

Fig. 8 Gradient hydrogels were formed using a gradient maker as depicted above in combination with a peristaltic pump (a) , More fibroblasts

were aligned on hydrogel surfaces with a0 — 1 gradient of tethered RGD (indicated by arrow) (¢) than on hydrogel surfacescontain-

ing RGD at a constant concentration (b)
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Fig. 10 Morphology of the dermal papilla microtissue (a) and

histology of induced hair follicle in the patch assay (b)
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HSSs without seeding was used as a control (a)
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