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tration, FDA)IL#E Apligraf 7] UL T35 97 & M7 k96
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IR AR E, BE G NEMER M
Sh =M TRREIR A . ARSI
Tk

BZERIE A B 22 ik ik Bl PG 3R R T

FEARAR, PHE

2007 75 H B KSR EMHE, HT
R 1T 1 4% 6 TG A AS 8 5 20 em® R TTT
FEREA AN TH YR YT; 2014 SE45 Mt

(7 Tl 5 7 14 S 2T 24 200 L P A A1 U T A
IR E AR E, BEE NEMER M
Sh =M IR REIR A . ARSI

ik

TRk

LaserSkin Fidia Advanced

Biopolymers, & AF

B R 2R B A S B R R R 1B W IR TR
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2001 £E5FE FDA it F B PRI, 8507 A2 )L A Rz R I 110 A3 2T 4 41 M 422 e 21 2%

TR SCHEM R EHEAT R Ah = 4R R, ARG
I W R E A, MT EE S
BT P FSCET 24 0 473 EL A O 1

Hyalograft 3D FidiaAdvanced
Biopolymers, = AF]

LA s g 2T 4 40 i A0 R il S AR 52 48 6 k)
HAM fERS =45 R I N T &

A T SRR I H R B R SR IS, 3 R JE R 3R B 4
M, REFE 2 R, REMMEE 8, REEITA
WA TR 1~2 F, BI5E R T 22 AR BRI i 4. X IE3%
S NUSTH 22 (A kA2 SR B e B THT, 45 SR B 7R 22 4
JRBE 2 I G A, A, B AR R T Rk
B R, WA RN, PR ST R R A i
Sz B ThD T (R G T LB R L e R AE, (A iR
BH AR AR R B, @A ERARKIEE S
J MR A 0200 TR Rk s A T AR
JRERA: (1) WEEART I, SCEmMAEE, A
AT R A ARG IE (i) AT RN
e Bz 4 R i 2T ¢4 240 it A 7% A 3 28 25 6 T I R A
PE, 75 8B Ab 3% Bz 41 i T Rk 21 4 41 1o m] R Sk 53w 2 Fh
A R R G A0 S o, AR gk ATL AR 1) i R ) 25 ) 4
3456 55 M TR, 4 A [a).

(2) ALTFMUER.  LaserSkin & & KF| Fidia
Advanced Biopolymers A & 7= i, HUE 3K 5 41 i 4
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e B AT BB TH & A R 2R 50%%Y.

3) HATHEILE. @i FDA NERIA
AITHEUMEEREWAE 3 4, B Transcyte,
Dermagraft 1 Hyalograft 3D. Dermagraft £ Transcyte
[F] %% [E Advanced Tissue Sciences 2 &) B & 7%, 2
F S VIOE AR LA R SRR 1) B £T 44 4 1 D - 48 B A
SCHEM R B AT AR AN = 4E R TR, 0BG BE O i 2
PSR E A, MR AEEEEDVEKE 75, 7
M A T EJ%. Dermagraft fil Transcyte X H/7ET,
Dermagraft PAAE) o] W W 1) 58 FLIR AR S 40 i 35 72 1)
SCHEARL, DL KI5t 2 A BE PR A 5t R S N
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fE, N TR QT S R R AT 4E g0 i 2 B A AR
WHE K, Transcyte PAAS A B AR G JE Je P B & 1 T 2
AR 20 M 55 77 38 5 15 B G R IR, 5 &% TR
o FE A A M e TR, FENH T RS
#22 Hyalograft 3D J& LA [ 4 i £ 4 40 i A ] Fof
TR SRR R —— 33 B T R M AE AR b = e BE FR p
N THEY, WITIRERGAA BENCR, fea
PR OITH R Ak, SRR 2 A R B T e e Y.

Transcyte, X4 Dermagraft-TC, & —MAEY &
BT B B AR . L) % o R R R B AR ) LR B K
21 Y 21 i 2 P B — 2 P T AN S 2 A G ) 7
T I O 1) JE e R ZE R R S b A R i e v
RIFER B BERAER, By 180 K 5 & R FR g b
AHBAR N, AT 4E 240 B AE T e I BR B0 8 e D 26 Joia vh
SRR FRY, AT W NVEER R . AR K
DR] 555 28 T 1l 2. e i 3 O R U ¥4 R A ok 2T 4 4 i
LG E, AR ANEE BT A AT R RRE T, FER)
T A B R FEAE . B AR ) LR 2T 4 41 i 4 92 Ji
PEARME, MBS R R, Transcyte HIERN
T 38 RTTTBE Jo A4 F 2 bsf 1 7 25 AR, Purdue 25 AP
BoR, 66 Bk NIt iy 44%, FHE
Transcyte 5 18 B2 LL#E, 14 R IH252 5y B2 94.7%
5 93.1%, NWEM. BIKEOE, 2 FHERAZH,
Transcyte % T 2Bk, A GG AN E . £E FDA
T 1996 FHL#E Transcyte 7] BA b7 A TR 97 11 BERRAS
B35, 1997 FEHEHE Transcyte 7] LA TR 7 IIE e t5
s

2.2 HI4H 2 R AR TR R R
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(1) ZMMufi . Epicel Al EpiDex #f /& H AR K
ST 0 A A1 B R T PRI A LB 7= . 1975 4, Reinwald
2 NP RSBl T R A AR AR 2R, DU R (Mus
musculus) AT 4E A0 M NG TR 2 AN Th 75 32 7 N A
A M, JLAF JE X BB A B T 4h R 77 KA R
2, AN FRIR BT 1981 FEEIRHTIA
J7 e AW, Epicel fE NRANE %1 E R 3R S 1
Yir= i E 1988 4E LT EAIT T 1500 RBIkets 3.
Epicel ¥l 2 i #2 2 LTS K i 07 SHC— /N Hes A1
el JE R7 R ZH 2, BN $E IV 4% U 1 5 da 5% o 2k R
iz & s B Mo R R, AR A, BA/NER
3T3 2 v isg 7% J2 40 M ok 2% i 20 ik AT 85 7 9 38, AR
o 5 B R 16~21 RAZE, ) TE AR 50 em® K /v 2~8
JEAHRI E AR B AN AR ). Epicel £ 11 & F1
LR e ds, skt mfl kT 30% 09 NS4 j ik fe
B R, Epicel 10I7 AR W&, M Epicel ¥97K
A N, R4 20 B4 Epice, %tE4L 24
AT AT, a5 R EoR, RIS Lm ATS R 18 1,
BT 2 B, FRER A 90%, X4 ANf5R 9 i, 3
T 156, 1580~ 37.5%, N Epicel Ji AN 42 &
T KT AR5 NAFRCERPY, RN Epicel 7E 1] &3
2R 5 /N BRCRUE B 40 B 3k [R5 9%, TTRE S B R /N
YHHS% R, BT Ll FDA X Epicel \EAE % 1, FDA 7£
1988~1997 4[] 44 HAF A AN 32 it B R B I7 S8 lox 15,
1998 4 FDA 2T Epicel A& 3= X AE I () EET7 220,
% [E FDA F] 73t 20 £E %} Epicel (1) 2 4 1t Ay 25t 1k
1TH% %L, &T1E 2007 4F4Z T Epicel NI 3 L Fi )
BT B, B A 5 LG PR B0 E 5 72 i A o 2
EpiDex s& i 1 Modex-Therapeutiques A &) 72 i, 5
Epicel 122 A 7E T3 57 4 B A 2 KI5 T35 46 Bz k4
UM 2 B T3k B BB AMR B ALY, FERAHT
Me bR iR T Y.

5| R il FDA #H% P2 R
Epicel Genzyme 1988~1997 4F- 3% [ FDA K HAE A H R KA A5 35 T B 1) 240 B A
Biosurgery, £E W5 BT EME; 1998 F42 T NE
L E XESTREM; 2007 FERTNEE
p ;
RS SR BT BB
EpiDex ModexTherapeutiq A2 R A A1 85 77 T 3G P 48 S
ues, Fiit: -
CellSpray Clinical Cell 2006 “EIE I A BEBUMHLAIA TS, AT BL B A R 4 2H ok F) 2 T v
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(2) B, CellSpray M KFII Clinical
Cell Culture(C3)A & ;= 5, — B 1R 3R 2 41 il B0,
F2 N TR A A B X B TR . AR 4 P 7 4 i = X
HIE RN B AR B RS, IR E Y 0.2 mm, B
BRI oy B R B JZ M =, AR R A & T
ARPREE TR D, AR TR EATION B AR L. S H AR
PR O SO R B A R A JE o HL Rk AT T 4
T8 1 i FH T W55 Sk PR ST 4 4 20 v R T A 2 )
T, AR5 B bR 2 45 30 AT 977 286 32 G0 4L 60 18 B A7
H CellSpray V77 ket 7l fe ik ) i dn &, B G
JRIEAEDS CellSpray 7= i 2006 4 i ik 75 B BURF ML
AT, T DAEA RS BT, REM TR ke,

2.3 HSZZEAE RV RG22 TRRAL B R 7=

FR A AL R 1 AR YR, 2R 21 TR B e
a3 RNIEPERTEL . B VER BRI A B R A 3
TEPERELR 3).

(1) NURE A B RS BE MR = . N IR B2 R S
AR AR = A Alloderm 1 GraftJacket.
Alloderm J& 3£ [ LifeCell 2~ 8] 5= b, A4 57 F 7 14 iz il
ok AV A FH 22 B 3 R 2 RN L B 4 Ry T VA R T R
il £ 110 . AlloDerm 5[ T 4R 7, KKK T 4
P R, AEAT PR BE T 4 A A 5 5 S B ) = 4k 25 R A
SERL LM, B TR S AT 5] SR AR YR
Alloderm TERERSE, 5 AR IR i BE#20E, TAE

K3 HSRMRH R AR LR B RR

JOERAR BB R AR, (B A LE MR I
A 35 AN 52 B ) PO Alloderm Ff 7 — 25 35 i 2
BB H, Gryskiewicz 2 NP H AlloDerm #E4T 58
WA 21 1, 4% 37 f5)) st & AN T, FAR
I ER2 R b7 3% I AlloDerm #EAT £ 4N F BRI 5 1F,
LK MEY, SRS RN R, G KA T RBEYHR
. GraftJacket 2 — 00 R [0 N Y51 It 440 i 356 e
T fh, 5 EEN T LRSS VR R R A i s = Y.

Alloderm 1 GraftJacket 1 > A V514 40 g 70 3 ot
YL E FDA ZIANKHLEHEY), 2R E
21CRF 1271 4%, EDA J& 2 Atk v H 371042,

(2) BWIRYE R RS BEM R = . OASIS &%
Cook Biotech 2~ &) = fh, JR KN ¥ (Sus scrofa
domesticus)/NAHFINE T EHLR, GA T 15A 40 i
b3 F B SN B S SR o, BN T e
Tz A5 BT ). Mostow 28 A48 B ] OASIS
YRIT BRI A T . B RN /N, 2006 -3 [
FDA itk OASIS W HITith . HERCIX . oedn & B ik
A5,

EZ Derm 2 3% [# Brennen Medical 2 &) 7% i, LA
FEURAE R IR R O ERE, I SR B ) A R
F SR L 5 i, T3 5 A N AR S M EORH . 1994 4
FRFEE FDA fibifE, 7 1)iE MORE S B FDA B M TG &
ghag R,

(3) & WA RL ST A B IR 1H R IR BE R S 2R 7=

FDA #3%

IR E L Bo

Alloderm 15 A N 5 1t 40 i 41 3 J5R A% A
Y5 E FDA SN AR LU HE Y,
T4 21CRF 1271 R B w], FDA & B

IR R0 BB T o

GraftJacket 1E 4 N5 40 i &1 58 5 72
WP E FDA FIA ANKHL R
¥, %4 21CRF 1271 ZREIA], FDA

N S 0 L X R B It

2006 FF[H FDA fit#EH Tt

N BT 2 22 V8 R TR R I 4 L Ak B
J 7 b

1994 4E3REE FDA ik, 775 HE
NAE S FDA B W JC joh 45 W 7

RV R B A 2 RS IR i B A
JBE 5 B 5

2002 4FE3E[E FDA btk - 11 & A 1
FERUTH, A5G Fhisom . AMRH 4 A

A 5 I AR R B SR B ) 2 LA R )R AN
BN HURE IR A W2 L UZ S5

2009 FF[E FDA fit#EFH Fheth.

Bl RFF M il it 7
Alloderm LifeCell
Corporation, 3 [H
S g PRHEAE H I
NTRRERH GraftJacket Wright  Medical
Technology, Inc,
*H
TE B Atk 5 5
OASIS Cook Biotech Inc,
B, K FEIX L Bt kA
ANVVIRIERT R EZ Derm Brennen Medical,
Inc, EH
Integra(Bilayer Integra
Matrix Wound Lifesciences Corp,
Gkt Dressing KM e 1155 01
H¥EF K Biobrane UDL Laboratories,
Inc, E[H

B X f it 4 2 s ok}, k5 E
Ttk 5 1 1)

TR R B 15 B e R A 5 Y e A
ZHL RS PR i P ) i 2 A
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mi. Integra JEXZ B KB RY, HEEBFRIEE
1 0 i SR BE AN 6~ R B i 2R I R AN SR T
B, N TR B AR 2 40 3R I A RE AR )
B, XRER— EENEER R IEN EERH, REZ
By bR e R AT AEINAR . P2 R T A B A T
Ja, FLRJZIRET M, B BN R A R Rl A k2
M5B8 AR R BN, TR RO I B 454, 2 8
Jafr H R MEA, L BRI, BIRT e
A A B R T IR A B2 40 Dantzer A1
Braye" 4 31 Bl & 1) 39 ALGITH#EAT Integra FEHH,
IR R T AE 267 cm?, BET 6 D ~4 4,
it B 23K 91.9%. Integra L fi & AT Sf ot $AE &
i, AN ILF, HAA7E SR TR M A1k
KR AERFERTHIC. HEnTRE LR G . AR IR R A
i@, Integra & F 2002 FE3REE FDA fitii L7, H
Tz ARG R B2 & Rl B VR 7).

Biobrane & XUZMARY), S0 ERHEAEERE, K
JERTE T4, WANE 45 G 3 R R R 1,
K DL AE — Tl s 12 S5OR} >R 7 75 DK 1 AR ) Jog
it T, 2009 4E3[E FDA ity Biobrane ff A5E0i
A Bz X Il By 4 78 o BORMSE A, B S A A R A% Bk
A1 A

3 HATAFAE RS RN

SR A AN [ SR R AT et AL ST RE B R
FEBLATUR IS 1 AR 2 55 RSO _E 10 S0 A0 S o 1k it
J&, 1BARAFAEAR 2245 15 SOt A 52 3 ¥ 7 T

3.1 PFAEBEMEARL

NAK B IR G R S5 R AN Dy RE b B L
SR, BRI AL S RS R B R, a5
Ko IBUERE . GIET T SN IIR . NI
MRS, RERKAIDIREA DGR AR B B, B B4 S
AR AEBRARYE WAL S A F T RERY. H AT
S A 2 B M LB R ) 1 B 2 A £ 2H 3 TR Bk
BAREIRIT R OIAMIE YRS EHUE TR KD,
HAME 5 B AR GERAME A8 7 1 HEF L i f e e 1
I35 FEE TR S B R ARG L, e B
JRH g A, HLIIREE IR TGS ] L e ik A AT
DRRIRIGLE. FE Leroy %5 NP Se il vl LA
P TREBRANIE B RH LS MR R B

ERE K, ko ah R B R A 4R TR R
AN IE 5 B W 1 R )2 3R B2 R L% JZ B A4
WOGTE AL, 15 B 2 5 40 B2 7 4 45 M R = SR A
MR ERE—8%E, HEHHANETR LR R
HEUTHE R R B JZ B 5T I a5 1, FLZ J= AR
1B R R 23, H A2 SR B HE S A IR
JE R U 4 805, X SRR 2 B 2 T AR
2R G ) S Re. B B TR R AN 2
HIEMEEHAE, ERHEAMNE S FHA G EN T
ARG B AR H RIS K AE, H AR RO HE &
Il B B5CR]. Sander 25 AP IE 24 20 TR 7 Jik 10
FEketn il fa, B & a, (B2 A 500 b 5 ik sk
Z R AIPTIk 0. H T ISR B I A 23 T2 Ik /&
B W A R, RUERR E FE A BRI R
&85, 1Y am d 2 TR R R 1 77 2 1 e ml al a4 o 2
AR R VR A A . RS R R A, B
A B A R 1 SR N TR A5 07 S, 0 T A 2 TR R
JER F B e i A BE g IR 2 e e ke, @l wr LA
T8 3 BY ) 77 R R A A AR A A A R A I
G BR SR I I B N T AR A L T
FE R IR, A M55 45 0 i 21 T FE e IR RS M 5 5 R U
VB FRAEN. I H L TR R G B2, ArCARD
Rk EE RN T EREK, MEABAAEHEZE
S SMSEN. Sriwiriyanont 74 23 TFE {7 kA g ik
FEFR R T R Rz 40 B R0 Rl 41 4 4n A e 36 n 7 B FL
SLYH A, S G028 4 A0 RS I 75 20 23 TR R bk 9 W 5%
BT EBRRAE, HERAGRZ IR, BREARE
I A H O3 5 B A 2R TR R R A B R RS
BMZ AT, B[R A 1R 2 H0R 1) 8 55 2R

3.2 HARIE )

AT AH 2 TR BB A ) 400 T — AR U T A2 L
B8, tn Apligraf F1Z2 A BREE ™ i, B E R4
SULAT AP AL RS 7%, W EpiCel Ml EpiDex %, #/E
JUAL B 2 232 To ik R AR e A RE Y, HAS [R] EAA 1
B VE PR DT A AE 22 S, IR MG IR SR R A TR
BRI e R A A=, 53 AN B A 2 23 A0 A7 A Bk
a5 TR ORI, M LA A1 55 IR TR R I AT RE 2 A
WRIATT, PP ORI AT SRR A, P DAIX 2 P 5 HY
75 RIGAEAE SR PR PE. Jeremias %5 A PO IE F B Bk kI8
(1] 1) 78 J5fi 41 ffd (skin-derived mesenchymal stromal cells,
SD-MSO)fF N ZH 2 A% B IRk Fh 74l e, MSC fE4k
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AP Yk JE R SR R REG PR I B . CRIFIEREASE, IR
MSC HA Zmtbigae, e iuedtH 3B EnE
PEDR -, f B E IR e ) S AR AR
RE I T 3% R 4t B A R 21 4 4t B v i () 78 02 T 48 M
(bone marrow mesenchymal stem cells, BM-MSC)7E H,
Gk L qe R TR BRe o v R i, oA
o TR B K £ A SCIRA LS N A4 4 1 Ak 3 5
PR B BEIL, N BM-MSC 43k N3 J g i defit 7
AT R R AR EE, IR W, BM-MSC 7] DL
R 3 B2 4 B A Dy 443 AR 2 0k ) B 1 4t i 7. DA
A g 2H 3 TR R R PR b 4 R DA AR e SR U
SRR R, A ORAE 7 S — 1, TR ks T4
i P 7 T ) AR

3.3 APffRfRsin AR =

A2 TR R B AR e 1 R DR AE T AR
oo 5 IR AN AR e, 7R EEAR R 3 A #E (Good
Manufacturing Practice, GMP)i&E i 2= 18] . Pk AL UK
Ay BRI — S g g4 i 4. T IX AT
PE, WA BUAR) . AT BRI S A T R, BT DA
)28 BN B s es /2 | BRI E S, 33
AT AE AL A B B R NI 2 I IR [B) R B8 4 25
SR R AR, DA o R I AR . Bl I
[ IHERS . FORMHED, Al E R R e, £
FRAR 2 1 W BRI

A I TR R R Ok A7 3 0 A e R B — 2
ETHIEMBM S &, W Apligraf 1 Dermagraft, % {f
FE 7 i A 4 B A DR A T R R DR AT S PR K B8R
k% Apligraf fPRAFIZHIIEEEZ 20C~23C, TR
#& 15 K(http://www.Apligraf.com), fRAFBHIATFE
IR &, EORPUNE W™ W84, Dermagraft [
RAFIZ IR E & -65C~-85C, fRIAMZ 6 H
(http://www.dermagraft.com/quality/), f&Jii #1&, H
PRAF I Ha 75 SRR B & R ORI N 1 A, I —
MAERE Apligraf iF B4 23 TFE Bk v] DUAE B i
1715, Fs Apligraf P2 i JEAS AR U2 5 K5, B
ERT DO B EARAE 15 K, i xd 7= i A= f R A7
B IR LA AT E — 2 R i DR .

3.4 MREAMAEBEINEA e
PR TRERIIE T 3 AN e UK B2 7 28 4k

466

E % & fh 245 i 5 B & BB R (China Food and Drug
Administration, CFDA) & A MBI, Xk
PR B AR ST A . #2 CFDA 2007 4EK
s BSPEPATH OCT KAV R TR EST ™ it
IR ARAR DG EL R I8 ) R BRNESE R R
BRI 3E T2 M AR B, R AT 2SI R
5. I RIS R ) B8 4 75 G Gt Kk, I B
73 1 £ GR B ) AR T 300 ). %435 B4k
Vsl B, Hlm RS B T, T, T
AL (i) A 2007 4EEAHLU LR S HiliE T2
AR A R HE O 2 R0 B JE R, (i) fEEAN A
JEREAT T2 R ) BB T B R, FREAT R )
i PR S 536 Y FE A b K & 58 4, HI PR S48 138 K
B e R R T E M B ARG R
IS ubd A 2 TR, R B AR % i E Ak
e 7E JEUR . T 2RI Y R A 7 T B A R R
CFDA & 13 7% JE S bR 1% i M Im R S8 58, X FE2x 5
AHFTF IR EHL TR R RE.

T 2 H L TR i) ks, A R E
%2 AL TRE W, bk E FDA fEHZ T8
i 7 TH B AR £ F — L. £ [E FDA XJ R E AR
Y E RSy 3 KA (1) BT ATk (premar-
ket approval, PMA): 8 1f F1BE 1 F A0 HORE™ fh, il
LTI reg RS = 97 2 b, 3 U T 75 22 58 e R S 36, 4
Apligraf FIl Dermagraft; (ii) _F 7l 738 %0 (premarket
notification, 510(k)): TR37 Qi 1155 1147 BEER T 25,
VERNSCBERP R SE QI T A, AN TR AT I R SE 5,
H FI G 3 00 AT RS BT R T AR PR S B AE 56 1 T
Py b 1 Fhel 2 AR AL SR AR B IR SR AT F IR P R, 75
A 4518, U Integra AT OASIS; (iii) AL R
Yoo NUEVES M A0 RS A 5N N AR 2R 16 4,
AT E IR LY, HJIFF & 21CFR 1270 A1 1271 1)
3R, 0 Alloderm F1 GraftJacket">*". 42414k J5 ]
DLUEE A £ 0 PR3 AT 8 B, A 22 S RIS R X

35 YRR A B

HZLTRE Bz Bk R AN = BRI PR VR 7, Al
AT AE S Bz ok AR 2% Ak e it 550 24 9 e A A7) &, AR
FE S OBBE . FEPERIS P EZE. 0 MatTek 2 )
EpiDerm, & i 40 B i) 4L 48 T F2 40 36 B2 77 5, Pfuhler
st N1V R IE Box EpiDerm FIASEHERETT 5 A IEH#



I EEE: Bkl 20154 H45% H S5

R RAHELAEL, B R4S EpiDerm w0 f
AL A A TR ERE I, EpiDerm 54k & ¥4 fidh—
SERS R 5 7 S 4, s-Ar4iie DNA HHifniE o,
BERT R W A S R S A AL R B A Tk
HIEE I 45, EpiDerm tH 7] B T FAAREE fil 1 B2 97 23
77 R R S S R N, e 2 AR R 2 e R
1SO10993 F3R Al K BB kadk A7 i), Cases 26 A\ 102
HIH 7T 27~ H EpiDerm 44 A A5E 2 w] A5 2 A
B ) S 56 A% TR 0 AT R TT 48 0 i TR R R SR SR
HAR TR R et v] LR T2l 75, tn i 5ok 11
A b R AN Rk 405 I AT B R AR 50 T s R Il PR
R RE 1 1) FH 3 ] DA = i A8 VS L, HLAE RS
WU ANAIE 58 FH 7= o L BE 2% 5 i 0 R A S HE BT, R T
P H S B R AN A

4 RE

HAT, A ammam . g8 5 k2 ARy 2 e
MR EN R, —Leas g, Bamh. 5 TR
A28 H (1) 4 23 TR BB S7= oks 2 AR P o 46 T 3
B3, RRIIEHGECRHN P AR 20 A R i 45
TETE A 458 s ORI I A = S BT AR . RIS, 45
A2 B BRSO BT AT A, K
TR 2R AT 5 AR B T R A R, X ROEr
R BRI LA 2 R N SO M B, B 6 = LR g,
R EE R Th e Ve A EORE, PR A I = LR B
A B AT T e b S AR A A T R i A
AL R BRI, 2 E R T DA

TS A A TR R B, — T AE
TEAB S PEREAS A « AR IEAS R AR AT B (8] ¥ 0
MIREATT, 59— J7 T AS A T 9 0 2 R N X iX
K7 IR FEE— D UG T AR, A A i 4 4
TR B i B AR AE SRR AE 20 48 90 ST &
SERL, AV 4 1 4 2R3 TR R R AE I R 58 S 1)
20 FEARFIRD IR R, BRI AR
B RKAESE A T8 B, H 7= 3R A5 B AT BT 75 2
f)— S BB R, (1) AR EA 4 55
B (1) KPR, AN TRERIERNS
BT B A G 7, AT R A 15 K,

EE PN

(R TS 25 77 ARSI L B R i 350 18 AR K T,
Fi DL 3% 4 4 2R RS R R I DR A R G SRR AL AL
(i) Fhrau i B 1k, 45 4 P07 T 4H i 4008t 72
JR, R R TE AR E 1T A AR AR T 4 e, 45
L 2 Pk T 4 M A ) 78 5T T A, E AR e AR
PRI 0 £ R I A R K 7 AR T B 1) v
Z—; (i) M@ Ersgm, B8R, AR 2
Bk B R A E, A K AR IR,
A 53 WA ANHEME B D RE, BT A o 2H 23 R Bk d b
B s B I ) AT A DL S I AL T 2 (Bv) 3
INAS R KA Y5, N A AS [ 38 A Bz Jok B A7 A 28R
ZE5p, B AR R 0.5 mm, BV B2 R R fE
L F) 4 mm, T LU R E M 1 o £ AN [E RS (R
X SR JEERE | o A A R Bl o) 1 AR S R A
BLf A 25, LS E AR, (2) HA
TR R RAE P2 AR TBOR A 7 5 1 v B2 S B AR AL AR
SEAETE, W UE LR A A TR % A BT R S
#3140, H A Okano BT 77 41165178 ¥4 22 1L 5 4% 1)
=2 R i R A R R A R AR AR A
Okano Hff 7041V K (4G I 2R 45, mT LAAS: I = 4k 41
PR T P 240 R 0 A A DR 55 8 R TR B B 4
¥, X ge BV Okano WF 7841 % ] 9 4 o i
Jr AR 58 ) AR ) By E A, SR
dn E Pl AL S AR A i S UL B 35 T B
SR HLBERE AR . (3) BLARBR ¥ J 20 2 AR Bk
PRI PR R, AR A a7 & 25972t
ARG WA Y T B 7 45 0 TR SRS ) A 45 45 2 ]
H S B 2H 23 AR R B rs M AP 7 1)

e E, — 2GS, SRR
ABR, ZHZ TR R R B0 H AT DLSER X — 1 PR R
5 — 77 T T2 23 TR B JBR A Y T BT A, & A AE
IRZ I By7 Bt 22 it XA FH, P DAZH R T4
B JHRAE v B A5 R B T 3 R s ) R B ) 5
S HRTAE RS SR MR B I R AN e 5 T
WA B OGR HT, (FR B A T 40 R RA i
Wi AR, AR e, AL TRE
JRT W B PR S T A 5 538 AR S E R BRI R
A 2 H a5 ok

1 Langer R, Vacanti J P. Tissue engineering. Science, 1993, 260: 920-926

467



WS AT R R SR IR

10
11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

468

Bello Y M, Falabella A F, Eaglstein W H. Tissue-engineered skin. Current status in wound healing. Am J Clin Dermatol, 2001, 2:
305-313
Rheinwald J G, Green H. Serial cultivation of strains of human epidermal keratinocytes: the formation of keratinizing colonies from
single cells. Cell, 1975, 6: 331-343
O’Connor N E, Mulliken J B, Banks-Schlegel S, et al. Grafting of burns with cultured epithelium prepared from autologous epidermal
cells. Lancet, 1981, 1: 75-78
Burke J F, Yannas I V, Quinby W C Jr, et al. Successful use of a physiologically acceptable artificial skin in the treatment of extensive
burn injury. Ann Surg, 1981, 194: 413-428
Wainwright D J. Use of an acellular allograft dermal matrix (AlloDerm ) in the management of full-thickness burns. Burns. 1995, 21:
243-248
Wainwright D, Madden M, Luterman A, et al. Clinical evaluation of an acellular allograft dermal matrix in full-thickness burns. J Burn
Care Rehabil, 1996, 17: 124-136

CPEAATEN RS mARRE) RE-PRA. LRGSR AT RO TR S BORERE. b EHN TR
F5IRKRIBE, 2009, 13: 2011-2012
Cichowski A, Kawecki M, Glik J, et al. Literature review concerning cell and skin substitute cultures obtained by means of tissue
engineering used in the treatment of burns. Pol Przegl Chir, 2014, 86: 202-210
Eaglstein W H, Falanga V. Tissue Engineering and the development of apligraf a human skin equivalent. Adv Wound Care, 1998, 11: 1-8
Bell E, Ehrilich H P, Buttle D J, et al. Livingtissue formed in vitro and accepted asskin-equivalent tissue of full thickness. Science, 1981,
211: 1052-1054
Parenteau N L, Bilbo P, Nolte C J M, et al. The organotypic culture of human skinkeratinocytes and fibroblasts to achieveform and
function. Cytotechnology, 1992, 9: 163-171
Wilkins L M, Watson S R, Prosky S J, et al. Development of a bilayered living skin construct for clinical applications. Biotechnol Bioeng,
1994, 43: 747-756
Bilbo P R, Nolte C J M, Oleson M A, et al. Skin in complex culture: the transition from “culture” phenotype to organotypicphenotype.
Cutaneous Ocul Toxicol, 1993, 12: 183-196
Snyder D L, Sullivan N, Schoelles K M. Skin Substitutes for Treating Chronic Wounds. Technology Assessment Report , Project ID:
HCPRO0610, 2012-12-18
Jimenez P A, Jimenez S E. Tissue and cellular approaches to wound repair. Am J Surg, 2004, 187: 565-64S
Griffiths M, Ojeh N, Livingstone R, et al. Survival of Apligraf in acute human wounds. Tissue Eng, 2004, 10: 1180-1195
XEFE, G&, WM, 5. AU 4 200 P B VAR BR B e 0 B T Aol PRS2 FH . 58 0 2 2 K54 23, 2004, 25: 224-228

MR, &f, R, & QYT 4R RS S0 R Bz G i il RO 7E. sh B 52 R4, 2008, 3: 9-11
%, EM, en, & HATREEJRM T RSB . I RET A EE ¥ TR S5 IRIR, 2006, 10: 342-345
Ramos-e-SilvaM, Ribeiro de Castro M C. New dressings, including tissue-engineered living skin Clin. Dermatol, 2002, 20: 715-723
Price R D, Berry M G, Navsaria H A. Hyaluronicacid: the scientific and clinical evidence. J Plast Reconstr Aesthet Surg, 2007, 60:
1110-1119
Johnsen S, Ermuth T, Tanczos E, et al. Treatment of therapy-refractive ulceracruris of various origins with autologous keratinocytes
infibrin sealant. Vasa, 2005, 34: 25-29
Vanscheidt W, Ukat A, Horak V, et al. Treatment of recalcitrant venousleg ulcers with autologous keratinocytes in fibrin sealant: a
multinational randomized controlled clinical trial. Wound Repair Regen, 2007, 15: 308-315
Marston W A, Hanft J, Norwood P, et al. The efficacy and safety of Dermagraft in improving the healing of chronic diabetic foot ulcers:
results of a prospective randomized trial. Diabetes Care, 2003, 26: 1701-1705
Naughton G, Mansbridge J, Gentzkow G. A metabolically active human dermal replacement for the treatment of diabetic foot ulcers.
Artificial Organs, 1997, 21: 1203-1210
Australian Safety and Efficacy Register of New Interventional Procedures-Surgical. Use of Transcyte. New and Emerging
Techniques-Surgical, 2001 Oct
Travia G, Palmisano P A, Cervelli V, et al. The use of fibroblast and keratinocyte cultures in burns treatment. Ann of Burns and Fire
Disast, 2003, 16: XVI
Purdue G F, Hunt J L, Still J M Jr, et al. A multicenter clinical trial of a biosynthetic skin replacement, Dermagraft-TC, compared with
cryopreserved human cadaver skin for temporary coverage of excised burn wounds. J Burn Care Rehabil, 1997, 18: 52-57
Pangarkar N, Pharoah M, Nigam A, et al. Advanced Tissue Sciences Inc.: learning from the past, a case study for regenerative medicine.
Regen Med, 2010, 5: 823-835



I EEE: Bkl 20154 H45% H S5

31
32
33

34

35

36
37

38

39

40

41

42

43

44

45

46

47

48
49

50

51

52

53

54

55

56

57

58

Munster A M. Cultured skin for massive burns: a prospective, controlled trial. Ann Surg, 1996, 224: 372-375

The file of US Food and Drug Administration approved Epicel as Humanitarian Device Exemption, Accessed OCT 25 2007

Tausche A K, Skaria M, Bohlen L, et al. An autologous epidermal equivalenttissue-engineered from follicular outer root
sheathkeratinocytes is as effective as split-thickness skin autograftin recalcitrant vascular leg ulcers. Wound Repair Regen, 2003, 11:
248-252

Ortega-Zilic N, Hunziker T, Liduchli S, et al. EpiDex® Swiss field trial 2004-2008. Dermatolog, 2010, 221: 365-72

Zweifel C J, Contaldo C, Kohler C, et al. Initial experiences using non-cultured autologous keratinocyte suspension for burn wound
closure. J Plast Reconstr Aesthet Surg, 2008, 61: el—e4

Shakespeare P G. The role of skin substitutes in the treatment of burn injuries. Clin Dermatol, 2005, 23: 413418

Gryskiewicz J M, Rohrich R J, Reagan B J, et al. The use of alloderm for the correction of nasal contour deformities. Plast Reconstr
Surg,2001, 107: 561-570

Valentin J E, Badylak J S, McCabe G P, et al. Extracellular matrix bioscaffolds for orthopaedic applications. A comparative histologic
study. J Bone Joint Surg Am,2006, 88: 2673-2686

Furukawa K, Pichora J, Steinmann S, et al. Efficacy of interferencescrew and double-docking methods using palmaris longus and
GraftJacket for medial collateral ligament reconstruction of the elbow. J Shoulder Elbow Surg, 2007, 16: 449-453

Aurora A, McCarron J, Iannotti J P, et al. Commercially available extracellular matrix materials for rotator cuff repairs: state of the art
and future trends. J Shoulder Elbow Surg, 2007, 16: S171-S178

Clinical Coverage Guidelines—Skin Substitutes for Wound Healing. Boston Medical CenterHealthNet Plan. Policy Number: OCA: 3.710.
Effective Date: 06/01/11, pagel-11

Copyright©2012 KCI Licensing, Inc. All Rights Reserved. Graftlacket® regenerative tissue matrix instruciton for use, Part NO.
173P0020 Rev. B, 2012 Feb

Shevchenko R V, James S L, James S E. A review of tissue-engineered skin bioconstructs available for skin reconstruction. J R Soc
Interface, 2010, 7: 229-258

Mostow E N, Haraway G D, Dalsing M, et al. Effectiveness of an extracellular matrix graft (OASIS Wound Matrix) in the treatment of
chronic leg ulcers: a randomized clinical trial. J Vasc Surg, 2005, 41: 837-843

The file of US Food and Drug Administration for OASIS. Medical Devices. Special 510(K) Summary, 510(k) Number: K061711,
Accessed JUL 19 2006

Stern R, McPherson M, Longaker M T, et al. Histologic study of artificial skin used in the treatment of full-thickness thermal injury. J
Burn Care Rehabil, 1990, 11: 7-13

Dantzer E, Braye F M. Reconstructive surgery using an artificial dermis (Integra): results with 39 grafts. Br J Plast Surg, 2001, 54:
659-664

Klein R L, Rothmann B F, Marshall R. Biobrane—a useful adjunct in the therapy of outpatient burns. J Pediatr Surg, 1984, 19: 846-847
The file of US Food and Drug Administration for Biobrane. Medical Devices. 510(K) Summary, 510(k) Number: K082869, Accessed
FEB 6 2009

Eungdamrong N J, Higgins C, Guo Z, et al. Challenges and promises in modeling dermatologic disorders with bioengineered skin. Exp
Biol Med, 2014, 239: 1215-1224

Leroy M, Lafleur M, Auger M, et al. Characterization of the structure of human skin substitutes by infrared microspectroscopy. Anal
Bioanal Chem, 2013, 405: 8709-8718

Leroy M, Labbé J F, Ouellet M, et al. A comparative study between human skin substitutes and normal human skin using Raman
microspectroscopy. ActaBiomaterialia, 2014, 10: 2703-2711

Sander E A, Lynch K A, Boyce S T. Development of the mechanical properties of engineered skin substitutes after grafting to
full-thickness wounds. J Biomech Eng, 2014, 136: 051008

Dewey C F Jr, Bussolari S R, Gimbrone M A Jr, et al. The dynamic response of vascular endothelial cells to fluid shear stress. J] Biomech
Eng, 1981, 103: 177-185

Sriwiriyanont P, Lynch K A, McFarland K L, et al. Characterization of hair follicle development in engineered skin substitutes. PLoS One,
2013, 8: 65664

Jeremias Tda S, Machado R G, Visoni S B, et al. Dermal substitutes support the growth of human skin-derived mesenchymal stromal cells:
potential tool for skin regeneration. PLoS One,2014, 9: 89542

Jin G, Prabhakaran M P, Ramakrishna S. Stem cell differentiation to epidermal lineages on electrospunnanofibrous substrates for skin
tissue engineering. Acta Biomater, 2011, 7: 3113-3122

Hansen S L, Voigt D W, Wiebelhaus P, et al. Using skin replacement products to treat burns and wounds. Adv Skin Wound Care, 2001,

469



Wt TR B A R UK

14: 37-44

59 EZFEMAMBEEERE. XTRAELNTRREST 7 ST 50 S AR G ZE Rl . [ & 25 5120071762 5, 2007-12-18

60 Bioengineered Tissue Products for Wound Treatment and Surgical Intervention. MEDICAL POLICY. POLICY NUMBER: 7.01.35,
CATEGORY: Technology Assessment. Effective date: 01/17/02. Page: 1-15

61 Pfuhler S, Fautz R, Ouedraogo G, et al. The cosmetics europe strategy for animal-free genotoxicity testing: project status up-date. Toxicol
In Vitro, 2014, 28: 18-23

62 Casas J W, Lewerenz G M, Rankin E A, et al. In vitro human skin irritation test for evaluation of medical device extracts. Toxicol In
Vitro, 2013, 27: 2175-2183

63 Catalano E, Cochis A, Varoni E, et al. Tissue-engineered skin substitutes: an overview. J Artif Organs, 2013, 16: 39

64 SRiLF, EffL, WAEE, F M THRBREEGOREETABRASM AN, KU EF . CN201010223606.3,
2010-07-06.

65 Asakawa N, Shimizu T, Tsuda Y, et al. Pre-vascularization of in vitro three-dimensional tissues created by cell sheet engineering.
Biomaterials, 2010, 31: 3903-3909

66 Haraguchi Y, Sekine W, Shimizu T, et al. Development of a new assay system for evaluating the permeability of various substances
through three-dimensional tissue. Tissue Eng Part C Methods, 2010, 16: 685-692

The Development of Tissue Engineering Skin

YANG Wei' & CUI ZhanFeng®

1 Shannxi Aierfu Tissue Engineering Co.,Ltd, Xi’an 710077, China;
2 Department of Engineering Science, University of Oxford, Oxford OX3 7DQ, UK

Tissue engineering skin (TE Skin) technology has been developed rapidly from the beginning to now. In this review,
products of TE Skin are classified into 3 types: TE Skin composed of cells and scaffold, TE Skin from cells only, TE
Skin form with several scaffold materials. Each type of TE Skin was divided into 2 or 3 categories according to
structure, morphology and origin, and representative products of every category were given specific description.
Insufficent capacity of regeneration and repairing, limited cell sources, the high cost of maufacture and transportation,
discussion and analysis of existing problems in TE Skin are conducted. Management of TE Skin is also discussed,
and some extended applications of TE Skin are proposed, such as cosmetic test kit. Through summing up technical
achievements, discussion of research focuses and analysis of future prospects, we hope this review to help understand
the field TE Skin.

tissue engineering, tissue engineering skin, clinical application, biomaterials, stem cell
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