o E SE AT AMRE AL 2017 4F 12 A58 28 455 12 ] Chin J Aesth Plast Surg, Dec 2017 Vol. 28 No. 12 <705

TRIRH TR S5 55

T8 2L

(2] HALUCRESHR N EASTA 24 4R s o A SO A W) 1 13-4 BE ) 02 e Bir BT B9 3658 7>
AR LT L RE T, I FH AR 2 0 T 2 B 2R R 9 A R s L T P A 0 5 TR % i i [R5 2k ) BB F) 4 2 R
B o SCEE BB T AU TR & £t FREA SO, A2 0 R PR I P A S8, 0 2 T AR R R iR 4 A DR Y [ B2 T
I, DA J B 20 21 AR B AR R T R A

(i ] AZUTRR IR LS B e 20

1993 F "&b K 569 | Vacanti 3ok 4 FL T 1269 R Langer I A(HF )L E LR B T AR 142
% (tissue engineering) " #IMEA , R R T E R a9 £, M BILT A0 TA 69 AR R &3, B4 2m
Mok X R A GFEAKRTHY THAARAFHNAR", 256, SMAFRTTHmBE LRILE
IR BRI A R LRI T LR, S £ T A A 5] 6 Bt 128 e B B S A e R
FHAFORA] o LR TAZRG IR Lo T ? G L ZRRANRERIEA T F @7 6 R ARG FHEE? =+ ILF
BN AT RRAETT AR, IR, R A RS AL
1 ARTIENEZESHS

BRRNABEESFFEE AR, EHAREFTHETESN, TRE O ELN ARG, £F 5 RRGIRE
W, RE RIS EELA B ERARERRE, FHRARRBTHRGEER, R TR EF £
BE A AUVR N AL R B EARARLTRE AT vh LR B IR A AR U5 R beik KR o A AL 5 5 A 3
R, A Thedd TRFHARFE L THTHHEGEDRARREZE, WA T AR TAEF", 1993 F(F
VI B A AL A2 % 5 “Tissue engineering is an interdisciplinary field that applies the principles of en—
gineering and the life sciences toward the development of biological substitutes that restore, maintain, or improve
tissue function”, B HLIEA , A ARG B AR D A o PT LA 09387 AL BB e 1, A A
M F A LRF R, AR URREE , AABERG L REFRE LR DRGALIEE,
2 HAATENRE

AARSE v 2 B e tm SO ERBE A ARG o A T AR T 22 2 Mo 4w JLON ERBE 60 2 Z | T Ade am iR s A, o
"5 LB EA T R L2 TFRE A TR, RS 2R EN I, o REH
TRARW LT ERIEG F R ey R A e B B e ta e sh KR, £ T & G Fihe S 45 ta
Jeeg i st e A KRBT EEY R (E 1), Bmies ke, mins g Talid b fmnsh Ik fife K70 £
KRAF M EREZRES 2R, B@mILE AR ESRERAR LR B0, w2 LA R, w1t
B HeAR . TA2 (engineering) 89 8-SR A A P Fedn T, SR TAZ MY K BI L A IRBEA 7 ) Moty B BT, 25
Tl E R R, 0 A pAA, Bl e T amais B e R A KT, i AR E AR, R
R M LT H T,
3 HATRENIEKER

RIS B RBE MO I AREAALFEET., ANARIRRHIALECH 24 F, &
R BB T R E TR REARIF RS, AR A AR TR F SRRFOFARRCER K S 2
TR, ST BT R AT
3.1 WAl TRY  WIERINEI G XA WA I A e RIS AT . B ATE A 09 40 e R 4
AR B B BB 20 R RV T 2 A AR AR W BE 3 AR Ty KR AT 69 o 1) T X St Y 33 R R

DOI:10.3969/j.issn.1673-7040.2017.12.001
BE B L EX SR BIRSMRL LT W 110016



< 706- SRR AN 2017 4F 12 J155 28 4555 12 ] Chin J Aesth Plast Sure, Dec 2017 Vol. 28 No. 12

KR 98 I3 T MR R I AR S B AT 20 SR SN M BE 32, 3 A — B R UG, 5T DR R R & BB g IR 3 SR AR B 3
Femn b o B AN, A T le SR S MA A A BB, ML LA G R it e TR Kk, R
JE S AR F AT, CAAR IRFRARLERES B TIERGTE X,

FEMPLE R LA P RS B AR BRI R ARG B R T el R ) o L3R MR A T
B ERRME Z T M AR (N- F #F M Bl ) [poly( N—isopropylacrylamide ), PIPAAm], $t & A4 #H69 — AN &
FART 6 B i AR & 0T, 2AF KM & TR BN T A RETK, ZIHAKM, PIPAAm 49
1o R B 32°C £ A, Fe F R A SR T AAE L 45 3  PIPAAm B2 TR HRREA TG, £ 37°CRIAAHR
A T 2m RO AE M a9 SRR . M EAR T 32°CH9IRE T, B PIPAAm #9335 Jn f d & I 4 ¥ 4m R M o 5 K
P, IR Ln IR R R E B AR E Qe AR TTA S B A B (H 2), RAE—H K, £ ek
B W7 AR RR 6 2 oA e Ae Ak, I LT AT s s JEE R R TAS AP, B AT SR el B R ORI A L
Mk EE £ )R 15~20 mm. FE A 1.4~2.0 pg/cm’ # PIPAAm, 7T J T VAR W6 SRR &9 s RUBE 7

BT EshEA S A AL mAaiE R BAL SR TIe R, Blde, 35 T % 2347 A AL B, TR B
3 M AR LR KA AR LR T am e A O IR R B LR T e, 5 A TR E BB R AR A @G,
BB IRAT T A TASHLGY fA L L B 2m OB | 5F T 46 16 R S A AT 50 o AN B AR B BE L P =T VA 3% 7 B8 VLA 4m e,
BN, R F R ABAE T S HRRA, SRR R Ak o A Lk g R s, 2 NS
T VA 7 WAL T 5% 30Tk (endoscopic submucosal dissection, ESD )J& T s 89218 3 7 o VAR 5 A=A R
EH TR B BABAE A mILR R AT AR EEBROETEAT ARG T ERAR, TA
T T AR, BINTTAET ARXTHREE A B AR, 35/ ARRT @R B THEGERFR.
32 ALEAEL EBREZARIBRAFTEGHARZ -0, R EAREFAEFER T EREG L
1981 SF £ B 69 A F AT OISR A B 3T AR FOR A ML AR R B3T3 2 Ak A 4 F & (feeder layer) , IF
BT T s am R AR A dm ORE R AT IR A0 Oy vk o XAPA R 3T3 e IR A AR I B3I A R Y . da L T
AR AR AR, B R T AT B 69 A R T B A ILIE AR A R R 38 AR R R AR AR 38 AR R R AR A R R AS LAY
HRY, A ERGA B T HEM . EXEFT A OB, GILRe G TAITE 2R £ BERE RA
T & * 5% Epicel® B 1988 F 145 L 77,2002 3 E % % Holoderm #) /= sudLfF 2] T4+ ,2007 5 10 A B &
FFE WY jezz® #FE|T AT, B 2009 F 1 ARERN THRETLHE,

B ARIE IR EAE 5 Se A b R A 45 IR AT iE 09 7 K AT & 75 LN B 7 AU AR 23T 5 |, o € UK 84
B 18] | = o 6 A AL 1] B AR B B ALK F ARG, A T Bk BOR AR LA B4 5 A e ik 4
LRMEREZEFTHMAFRE B 5B B AT Z GRS I KGRI £ @ ARG B, R Z TR
BRP, ZEHETERAGRAEHER T, WA S A TEH, BHRI4E 2~3 B 7T VA TR 28 B R 4
&0 SR M ABRAT RS, — RILTHAT % KRG IT AR, K= 0 525 BB B £ B AR L ey
ARG AR R MM B B4 L H A OB R W oL B0 SRR B R A9 HE S, A LR A 5
EERZGEHHER, BHE,BH B F o) ANmILITR G5, 45 I8 F ML B3 b R BT 45, R T #E |

Y (LA 1% A M2 T RE 1 4 Yy g
ﬁft,rﬂ}]’@(,\ﬁ)?c%.\i%? PIEAEN D) CHAE T ML T)
/ A i \

@

/

R A \ A A
4 4 " i /K2 ARIRTE
I — RIS T SR TR 1) (ke
PR AR e AISNE AR
| AT NS O @

B ASRTREAURE QU AR B2 IS RIE A M i



o E SE AT AMRE AL 2017 4F 12 A58 28 455 12 ] Chin J Aesth Plast Surg, Dec 2017 Vol. 28 No. 12 <707 -

WOk B e i R, BB R B A S BB a9 LT T B A

33 RARAFIRmEGEE TRAR  FAPFReF XIER R EAR M R0 RAA TG R 28 0
Fam e tmfit, R R B LHIF R AR HAM KRBT A S Frmin K BT Rkl Fay
B TG o AP R A G R AP R A R CELE FIT & ofl, b —F KA A% TR S ST 4
PR A A R R F2R 2 UG R AR R AT e, SR ATIE SR B — AP R A NG T T R #s 84 A B AR RS
A5 B E AT, A2 2R A RSN BEAT PR AT 4t 4 LB A Ae 3 AR BRI 50 AF Yt m B Ak T3 R R BR
Fo i R B & ) B A R ORIE T P, A R AR R G IR AR e R AR AR PR R BT A S A S
Fb2m g B K R F AR AT AR AE A R R B R BR ST, TR eSS IR B G S TS
FK T VAST 5T s 47 Y b B R ARAS AR R L 42 AR R UG, T AR B A W6 R B R T & S e Al M8 M BBK 3t
0 415 9] B 0B I i RIA 93%17,

34 AABHEBRERGARIET AW G THAT ittt Afe pH AL SM30 R B4 &
J2 A, BT BB K FRAC MR AL B TR, BR S E AR T oL L B AR, R e B
JRILT VAR R TR TARARIR, EAR A ZI S A mfe £ KB -F o8, 3t m KA WA R0 F A F 515,
16w | R, 4 4 4m el 2 K B F (fibroblast growth factor, bFGF ) 9 2 B3 K 7T VA 77 Sk do bk gk 9% | 18 33 5 5 fn B 37
&SR BB IR R B AR AA IR BEAE ] . bEGE ZB08 7 4B SRR UK R R BT B AL R
FAFFIE R, LARFRIRIF 67 R B Z A A KB F (insulin like growth factor, IGF)—1 £ #74
IF R Ve RAT R AL BAFE T ARG #0497 2R . %8 bEGFE 89 % 5 S 3 K AR 3 3R A5 A dm IO 2K M 89 T 4k,
KRG ST AR . APFRAESE B S ILLE LS bFGE B4 4, TR G IT S AR 4, 5 48, 8L fmheds 7 hl
Mo Rk — R SUE R R AL, 5 bFGE 8 A% —RBH, TURSHERFET 2R, B, 0T
BEORAFFETCEERSELY LFAERAG AR ), EEASMIET, mie A KR -FEET L
8 o 8 A A AR IS T R 0 R

4 AT RS2 SR RS R G SR T AN K TR AR A S RS
SEESUTES DESS T I S e
T 0 BB, ()M 2 & 22 = 2 2 My i DR TFA bFGF fE it A4S A
: - ASO . Burrger JE bFGF PRk M 5L
AL (2R Z Y LR NS o R DEGE {6 I A A0 i
A5 (3)iRdx B A m ety A E E ()R A K AT FRAL% bFGF itk SRR A
Fy 3k B R B AR S X (5)E T Ak SUREZS 1GF-1 e
AR L E R OE A T il s
, S s . NS . i 5 CH e HEZH 2R
%ﬁﬁfﬁﬁogﬁﬁﬁﬁ*%ﬁﬁ“%&ﬁ%l RIFEPOII L TR DFGE (L B (b s B
RPIAER AR R BB BRGE LRI
VA EAR S s T B R 8 TAZ AT AR R 2 T2 B bFGF TR Z IR
F e R LR R, LR e B I £ ta iS4 Wikt i BEGF {3k 7/ L SRS P A

FolA R TR R ORI G LR ENE, &

BEAT KA BAREFEE L P — 55 ATTICIRZ A AR F 69 AT R 69 B 89 4 RAUFR T S 46 69
XKk, A RAE AN R FE T RS, B R RE S ERERRE TGRS, XA R BAEFA
B m EHE T e, TR TEEAFREEFERZGAERIAS, A LR RS BAXIFNERES, WERHR,
PR B, R R, A Rt e B AR R R TIE R, A AR A

S 3k

[ 1] Langer R, Vacant JP. Tissue engineering] J |. Science, 1993,260(5110):920—926.

(2] Langer R, Vacanti JP, Vacanti CA, et al. Tissue engineering: biomedical applications| J ]. Tissue eng, 1995,1(2):151—-161.

[3] Kim YJ, Park SJ, Shin B, et al. Osteogenesis for postoperative temporal bone defects using human ear adipose—derived stromal cells and tissue
engineering: an animal model study[ J |. J Biomed Mater Res A, 2017,105(12):3493—3501.

[4] Bos EJ, van der Laan K, Helder MN, et al. Noninvasive measurement of ear cartilage elasticity on the cellular level: a new method to provide

biomechanical information for tissue engineering[ J |. Plast Reconstr Surg Glob Open, 2017,5(2):e1147.



+708 - SRR AN 2017 4F 12 J155 28 4555 12 ] Chin J Aesth Plast Sure, Dec 2017 Vol. 28 No. 12

—
(9,3
[

Mellott AJ, Shinogle HE, Nelson—Brantley JG, et al. Exploiting decellularized cochleae as scaffolds for inner ear tissue engineering| J |. Stem Cell

Res Ther, 2017,8(1):41.

[6] Strong AL, Neumeister MW, Levi B. Stem cells and tissue engineering: regeneration of the skin and Its contents| J |. Clin Plast Surg, 2017,44(3):
635—650.

[7] Hung SH, Su CH, Lin SE, et al. Preliminary experiences in trachea scaffold tissue engineering with segmental organ decellularization| J ]. Laryn—
goscope, 2016,126(11):2520—2527.

[8] Hoogenkamp HR, Pot MW, Hafmans TG, et al. Scaffolds for whole organ tissue engineering: Construction and in vitro evaluation of a seam—
less, spherical and hollow collagen bladder construct with appendices| ] |. Acta Biomater, 2016,43:112—121.

[9] Yang J, Yamato M, Kohno C, et al. Cell sheet engineering: recreating tissues without biodegradable scaffolds[ J ]. Biomaterials. 2005,26(33):
6415—6422.

[10] Nishida K, Yamato M, Hayashida Y, et al. Corneal reconstruction with tissue—engineered cell sheets composed of autologous oral mucosal ep—
ithelium[ J |. N Eng J Med, 2004,351(2):1187—1196.

[11] Ohki T, Yamato M, Murakami D, et al. Treatment of oesophageal ulcerations using endoscopic transplantation of tissue—engineered autogogous
oral mucosal epithelial cell sheets in a canine model[ J |. Gut, 2006,55(12):1704—1710.

[12] Ohki T, Yamato M, Ota M, et al. Prevention of esophageal stricture after endoscopic submucosal dissection using tissue—engineered sheets [ J ].
Gastroenterology, 2012,143(3):582—588.

[13] Gupta GJ, Karki K, Jain P, et al. Autologous bone marrow aspirate therapy for skin tissue engineering and tissue regeneration| J ]. Adv Wound
Care (New Rochelle), 2017,6(4):135—142.

[14] Yousefi I, Pakravan M, Rahimi H, et al. An investigation of electrospun Henna leaves extract—loaded chitosan based nanofibrous mats for skin
tissue engineering| J |. Mater Sci Eng C Mater Biol Appl. 2017,75:433—444.

[15] Keskin Z, Sendemir Urkmez A, Hames E. Novel keratin modified bacterial cellulose nanocomposite production and characterization for skin
tissue engineering| J |. Mater Sci Eng C Mater Biol Appl. 2017,75:1144—1153.

[16] Eke G, Mangir N, Hasirci N, et al. Development of a UV crosslinked biodegradable hydrogel containing adipose derived stem cells to promote
vascularization for skin wounds and tissue engineering] J ]. Biomaterials, 2017,129:188—198.

[17] Takagi R, Yamato M, Murakami D, et al. Preparation of keratinocyte culture medium for the clinical applications of regenerative medicine[ J ].
J Tissue Eng Regen Med, 2011,5(4):e63—73.

[18] Tanigo T, Takaoka R, Tabata Y, et al. Sustained release of water—insoluble simvastatin from biodegradable hydrogen augments bone regenera—
tion[ J |. J Control Release, 2010,143:201—-206.

[19] Saito T, Tabata Y. Preparation of gelatin hydrogels incorporating low—molecular—weight heparin for anti—fibrotic therapy[ J ]. Acta Biomater,
2012,8(2):646—652.

[20] Shimizu T. Tissue & organ engineering for regenerative therapy| J |. Arerugi, 2017,66(1):32—35.

[21] Rothrauff BB, Pauyo T, Debski RE, et al. The rotator cuff organ: integrating developmental biology, tissue engineering, and surgical considera—
tions to treat chronic massive rotator cuff tears| J . Tissue Eng Part B Rev, 2017,23(4):318—335.

[22] Wang X, Ao Q, Tian X, et al. Correction: 3D bioprinting technologies for hard tissue and organ engineering| J |. Materials (Basel), 2016 Nov
10,9(11). pii: E911.

[23] Akbari M, Tamayol A, Bagherifard S, et al. Textile technologies and tissue engineering: a path toward organ weaving| J |. Adv Healthc Mater,
2016,5(7):751-766.

(ki F1393:2017-10-16)
5| g ML RS TR S S T 1. TR ESES IS MR 4K, 2017,28(12):705-708.D0L:10.3969/j.is5n.1673-7040.2017.12.001.

M\ e\ S\ P P P " ! " ! P ! P ! " e P T P ! P ! P ! P e P ! P ! P ! P P P ! P P " T P e P e P e P

[Py
e ST T

FEEFIFGEIT, F] R E LB IR S A2 R VAR S35 £ AR L34 L EH & ot at
IS LR AL b, R EARLWIMB R L — 4 — LT TAR LA 24K 3 A 21" R
A A B, AP 45 SIAF) 69 8 4 T E Uk e, B R - 4 - & MR ARTAR B8
TGS, AH—NFERE, RAAHE S, BABFEEZFAL L, CERAEL M - % - 87, TRR,



