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A1 Fel QlolA, A7l AlldEAe] ATl d A= 60 mJ/m' olakel A

379 3
A 1 el oI, 7] A1GEHA = divinylbenzene, Vinyl Benzoate, styrene, Benzyl Methacrylate,
Cyclohexyl Methacrylate, butyl methacrylate, Isopropyl methacrylate, Acryl Amide, Allyl methacrylate,
2-Isocyanatoethyl Methacrylate, Ethylene glycol dimethacrylate, Di(ethylene glycol) methyl ester
methacrylate, 2-Hydroxyethyle methacrylate, 1,2,4-trivinylcyclohexane, furfuryl
methacrylate,Tetrahydrofurfuryl methacrylate, Hexyl Methacrylate, hydroxyethyl methacrylate, Glycidyl
methacrylate, Propargyl Methacrylate, 1,4-Butanediol divinyl ether, Isobornyl acrylate, Ethylene
glycol diacrylate, Propargyl acrylate, 2,4,6,8-tetramethyl-2,4,6,8-tetravinylcyclotetrasiloxane,
hexavinyldisiloxane, Hexavinyldisiloxane, 1,3,5-trivinyl-1,3,5-trimethylcyclotrisiloxane, 2.,4,6-
Trimethyl-2,4,6-trivinylcyclotrisilazane, Dimethylphenylvinylsilane, heptadecafluorodecyl
methacrylate, perfluorodecyl acrylate, Heptafluorobutyl methacrylate, 1,1,1,3,3,3-Hexafluoroisopropyl
methacrylate, 2,2,3,3,4,4-hexafluoro-1,5-pentyl dicrylate, 2-perfluorohexylethyl methacrylate, 2,2,2-
Trifluoroethyl methacrylate, Pentafluorophenyl methacrylate, 1H,1H,7H-Dodecafluoroheptyl acrylate,
1H, 1H, 2H, 2H-heptadecaf lurodecyl acrylate,di(ethyleneglycol)di(vinyl) ether, 1,9-Decadiene, Methacrylic
Anhydride, 1,2,4-Trivinylcyclohexane, 2-(Methacryloyloxyl)ethyl acetoacetate, Allyl Acetoacetate, 2
Maleic Anhydride® 3% oA Mels= s 5HOR e MIFEHE.

AT 4

Al 3 el 9hojA, A7) Al19EAE divinylbenzene?l RS EAo® Fl= v ZolE.

AL el ol 7] AzeEAle) EEAGAUAE 60 mi/m o9l AL SHOE s MEa o=,

3T¥ 6

A1 ol gojA, 7] A2eEA = 2-vinylpyridine, 4-vinylpyridine, vinylimidazole, vinylpyrrolidone,
4-aminostyrene, 9-vinylcabazole, 2-(Diethylamino)ethyl acrylate, diethylaminoethylacrylate,
dimethylaminoethylacrylate, diethylaminoethylacrylate, 2-Chloroethyl acrylate, Cyanoethyl acrylate, 3-
(dimethylamino)propyl acrylate, 2-(Dimethylamino)ethyl methacrylate, t-butylaminoethyl methacrylate,
Dimethylaminomethyl styrene, Methacrylic acid, acrylamide, methacrylamide, N,N-Dimethylacrylamide, N-
isopropylacrylamide, 4-Vinylbenzyl chloride, Vinyl benzyl cyanide, vinyl-N-methylpyridinium chloride,
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N-Vinylcaprolactam, Allylamine, N-(4-Vinylbenzyl)-N-dimethylamine, Acrylonitrile® A% oA A€
Hv Qg 540z av wdEeel:.

A 6 o oA, A7) A2dEAE 4-vinylpyridinedl A EA oz = H|YZdolE.

A1 QoA A7 BEFA ] BHASAIAE 30 n)/n - 90 nJ/m’9l A
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Al 1ol oM, A7) vl ZHExE AE AE e AE 1A Azee A EFoR i wdE
o] E |

AT 10

A3 11

Al 10 &l lojA, 7] FekaEe Eeld " @ (polyethylene, PE), E2]Z =233 (polypropylene, PP), Z¢|
2E#:(polystyrene, PS), Zzog# EHZEo]E(polyethylene terephthalate, PET), ZZolr=
(polyamides, PA), EZl~E(polyester, PES), Z&gsh]d(polyvinyl chloride, PVC), E5-d&
(polyurethanes, PU), &&]7FRUo|E(polycarbonate, PC), ZH|d3v)da]dl(polyvinylidene chloride,
PVDC), ZHHEZGEF L 2" (polytetraf luoroethylene, PTFE), ZYoEZHEAE
(polyetheretherrketone, PEEK) @ ZZ]olH E¢|H]=(polyetherimide, PEDZ FAE oA A8 = A& &
21o§ o].h uHO]:_— ]o]_E"

AT 12

A1 WA ANE T o= @ Fo MiFEdol BN AEE wjdsts GAE 2ok AlE AE FEie Alx

Al A=Y

A3 13

ANAE Eaiste] 2] Sz (free radical) S A= ©HA;

frg] gzl oa AldHEAS} AvHAS ANZTFNSAA TFFAES e 9 &
Hl| o

e ol Ed FT @A SERH HEhes dAce 9dAE X NAE ol8F stehbA 71

o h=
(initiated Chemical Vapor Deposition, iCVD) ¥AS o]&3 vjutkZolE ¥ sfa.
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A 13 g SloiA, A7) AlgEAe EAAGAEAE 60 nl/m ola) A& SHew st WIS ¥

A3 15

A 13 ol qojA, 7] A1A= divinylbenzene, Vinyl Benzoate, styrene, Benzyl Methacrylate,
Cyclohexyl Methacrylate, butyl methacrylate, Isopropyl methacrylate, Acryl Amide, Allyl methacrylate,
2-Isocyanatoethyl Methacrylate, Ethylene glycol dimethacrylate, Di(ethylene glycol) methyl ester
methacrylate, 2-Hydroxyethyle methacrylate, 1,2,4-trivinylcyclohexane, furfuryl methacrylate,
Tetrahydrofurfuryl methacrylate, Hexyl Methacrylate, hydroxyethyl methacrylate, Glycidyl methacrylate,
Propargyl Methacrylate, 1,4-Butanediol divinyl ether, Isobornyl acrylate, Ethylene glycol diacrylate,
Propargyl acrylate, 2,4,6,8-tetramethyl-2,4,6,8-tetravinylcyclotetrasiloxane, hexavinyldisiloxane,
Hexavinyldisiloxane, 1,3,5-trivinyl-1,3,5-trimethylcyclotrisiloxane, 2,4,6-Trimethyl-2,4,6-
trivinylcyclotrisilazane, Dimethylphenylvinylsilane, heptadecafluorodecyl methacrylate, perfluorodecyl
acrylate, Heptafluorobutyl methacrylate, 1,1,1,3,3,3-Hexafluoroisopropyl methacrylate, 2,2,3,3,4,4-
hexafluoro-1,5-pentyl dicrylate, 2-per f luorohexylethyl methacrylate, 2,2,2-Trifluoroethyl
methacrylate, Pentafluorophenyl methacrylate, 1H,1H,7H-Dodecafluoroheptyl acrylate, 1H,1H,2H,2H-
heptadecaflurodecyl acrylate, di(ethyleneglycol)di(vinyl) ether, 1,9-Decadiene, Methacrylic Anhydride,
1,2,4-Trivinylcyclohexane, 2-(Methacryloyloxyl)ethyl acetoacetate, Allyl Acetoacetate, 2 Maleic
Anhydride® 4% oA 8= As SR st vldEdelE 59 7y,
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A 15 3l glolA, A7) AlerEEA| = divinylbenzene?l AS EF O

A8 17

o

Al 13 #ell QloA, 7] A2d@Ale] FHAFAUAE 60 mI/m' o] RS SR = vldEHClE &£

AT 18

A 13 &oll doyA, A7 A2erEkA|+= 2-vinylpyridine, 4-vinylpyridine, vinylimidazole, vinylpyrrolidone,
4-aminostyrene, 9-vinylcabazole, 2-(Diethylamino)ethyl acrylate,diethylaminoethylacrylate,
dimethylaminoethylacrylate, diethylaminoethylacrylate, 2-Chloroethyl acrylate, Cyanoethyl acrylate,3-
(dimethylamino)propyl acrylate, 2-(Dimethylamino)ethyl methacrylate,t-butylaminoethyl methacrylate,
Dimethylaminomethyl styrene, Methacrylic acid, acrylamide, methacrylamide, N,N-Dimethylacrylamide, N-
isopropylacrylamide, 4-Vinylbenzyl chloride, Vinyl benzyl cyanide, vinyl-N-methylpyridinium chloride,
N-Vinylcaprolactam, Allylamine,N-(4-Vinylbenzyl)-N-dimethylamine, ™ Acrylonitrile® TAE oA A
gy= ZE 540w s wldEdelE 19 AUy,

A3 19
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A 13 &l Yol 7] FFFA] TAAFIUAE 30 mi/m - 90 mI/m¢ AL EAOR Fi wjdZeolE

A3 22
(a) AIZANE deo AE JAFAZS & FZA(structure with holes) EWHol 15 o]AF H2al= whA; 2

() AE AFA] A go] Wag Pelol AL 9FAL LA Wol WPHEF & FRAT NG T, E T
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A% 23

A 22 ol oA, A7 EF FRAE UERAZzex @By, ydE #WBgel, PVF(Polyvinylidene
fluoride) =B <1, Polytetrafluoroethylene (PTFE) =H ¢l Zg]7}HY]o]E(polycarbonate) = H.#|<l
MCE(mixed cellulose ester) @WHZ el Zgojntol= wWlH gl 2 PES(Polyethersulfone) WH A O Z o] F
ozl woRHE HduE ZAoZA, 1/ o)t el e AL EFLRE st WH.

A3 24
Al 22 ol oA, A7) (b)) & FxAY wrEAl AE AgArE F2d we] wd Wl QakekEFgd wi
AEZF A S AHsle AS ERJor = 9

w2 wg ZHelEd B9 oA, Hs AT uAFAUA 2do] THe e adAl vhag S
ek wig FHolESE oo Az Bl Y] WG ZdolEE ol&ste] AXE AIE FHEe AE JIAE
Az el #E Aol

g7 e

ARyt A 22 FEA 5= A

5 FAd wkzl grle] o] Aste] A g
WA AAA7E oA E e W, W Wk =
$1th (Ronneberger B et al.,J Biomed Mater Res, 30 (1) (1996), 31-40). ©T}& WHom= AEE AHEHA
TRAL Goll Ao QAo F< } 1} o] 0101/} O] 34 F AES ECM (Extra Cellular Matrix : A3Z<2]7]
A)ol AAA e ZA 4 o] 2] AEANB ago] Wol A=A "t (Canavan H et al.,J Biomed Mater
Res A. 2005 Oct 1;75(1)'1—13).

AAA ol MEE oAy fE AE AEZF JEEe

Nov;26(33):6415-22), @A 7 o] Ab&y= e A9 Teruo Okanooll Jal] 7w o)zl 7|&=2A, e
2Eldl(polystyrene) PIUHA FWol| Az} W ZALES Fd] &% 738 1284 poly(N-isopropylacrylamide)
(PIPAAM)E 20 nm ©|3}e] FAZ F-FA&A7]= Aol (Tang J et al, Polymers, 2012, 4, 1478-1498,Yang J
et al Biomaterials 2007;28(34):5033-5043, Patent: US2008-0131476-A1). L 5E wYdHAI= BHY

™ (Yang J et al. Biomaterials. 2005
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te

| (lower critical solution temperature, LCST) o]iolA= AE7} F&5t] AEAEE A5,
shkd Al o]t = EA7F AWEste] AEE ANE FHE 34T 4 vt (Haraguchi, Y. et al. Nat.
Protoc. 7, 850-858 (2012). 3}A|%k, o] W& A Eo| =5 20T olatx2 Wiojok av, ®we| 384 7%
7€ vted B2 Aoko] i, AFYol ZitkRE BN ofyg B AlZre] AQHE T dAHeR |
44 2 4837t o]y EA7F At (Akiyama, Y. et al Langmuir 20, 5506-5511 (2004).

ol

A
A

25
=

1% oo

ey M “é/\l ofglell M7 A=, Z&3 A=, pl #FEEE o8& A7t AP ou, Hr] A5 9
x5 7171 e F2 F5E52 (A, Ag, T (NDS AF&dof sluz, Axuds 7|#S

wro] WAstaL, gk aiviel AAu|7b FastE e ARgo] gAF o] T gt
(Guillaume—Gentll O et al, Adv. Mater. 2008, 20, 560-565, Guillaume-Gentil O et al.,Biomaterials.
2011, 32, 4376-4384.Hong Y,et al, Biomaterials. 2013, 34(1), 11-18 L. Junge et al, Ultrasound in Med.
&Biol., 2003, 29, 1769-1776, Sada T et al, ACS Nano, 2011, 5, 4414-4421, Kolesnikova T et al, ACS
Nano, 2012, 6, 9585-9595).

L AE AEE AZSIHEE, o AAR ddHeR 837 HulAe ANEES FTste FAHo] Ry
Hog FHedlil, o]E F&HoR HEsauat s FYo HAAF bselor gk, 2y, Az deA
MEL oAds] AT HAMtransfer) Al A@Ado] F-=F3h, dgo] Esta AXAIZEe] A= ©do] Q.
E3] 71E9] g9 MIEAE HAA UHELS oAy MIEAEE 3 W A RUOE g5 MEAESE
MEH oz [AAEY S5 WHES A5 wElA] Bl g4a wEA AXAEE J55E sAle o
2 7% 9 A BRY Fo= HAE £ e ANEE AEZEAESY A i digk dgde] AriEa
= AAo|t}.

2 gAA A AH b = 2 5ol FxEa 1 dEo] gAY Jrk.  QA&8H =i 2 53
w3 A WE&S I AAZEA B A FxRE AE] B #go] &b Ve ok o 2 B U
o ylgo] Br}y WEsiA A Er.

HY7l e

552

(E38&3 0001) sl = S2E3 10-1583159

(E3E3F 0002) sty = ZYE3] 10-2016-0056040

(B3&d 0003) detls 5553 10-2006-0091301

H &3]3

(B E3 &3 0001) Yang J et al. Biomaterials. 2005 Nov;26(33):6415-22

(B &858 0002) Tang J et al, Polymers, 2012, 4, 1478-1498

(B E3) 53 0003) Yang J et al Biomaterials 2007;28(34):50335043

(M E3] 53 0004) Haraguchi, Y. et al. Nat. Protoc. 7, 850-858 (2012)

ggo] g

s EdstE = A

2 Ay aE2 A7) BAEE dsty] stk oo w=Ee Az, Mxef wiYade] P 9Es = %
ARl A A (Surface free energy)E ?téaii”q g dEHE AEAES] P4 H Eevt e #k of
yeb, MEe)71d (extracellular matrix)e] E3=E o]zl Az 3557 Wi AE A E9 ZZo] 713ttt
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AL Folslg) ek NAAE o] &3t )8ty 452 (initiated chemical vapor deposition @ iCVD)<
B3k ek ZEolEe Iy VAT FHolmRE ] Aofeo] gla, nud e Aghd theke vleA 1
BAE ZYS § glof, HEA L AFEste] Qo & AHE KA S B oY, FEHEA ZHS Fd)
EUAFAYAE 24dete] MEZ AESE P4 5 e 2AS dlsta 2 2y s S5 HAt

weka B2 dwe] HAL wjgEHo|EE AlFsk=d

2 odtgol Tt H42 ME AE Yo AX JFgA AxYHS ATs=E ot

2 dge] I UE 54L& JAAE o]&3 YA S ol &ste] uY ZHolE 1Y AU E AlFs)
= AT},

2 dygo] HXREL oA Ags HHoZ AR gon, AFHA Fe 2 dye vgE 54 4 FHE
2 3l719 dde oA oldlE 4 low, B el AAldd o) Ry £EeiAl dA 2 Ao, ES
Boagol =x 9 AHEL HTHEYe] Ueld S 2 23] o Addd 4 Jd2S 44 € 5 U
o)t
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>
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o] wEw, wigZolEe] FHAFAUATE AlgFA Ex AdEAel o& FEE T A

(homopolymer)E %3l 30 nJ/m’ - 90 m/m 2 TR A2 Jusrw @,

2 WA AREE ®E, "FTHAFAUX I W Bets A ER e AlEEAY RHAFANUX T
2 s PAAIEE S A2uEA A4S FEEAE Eddste WY ZHelE's ZUAFolYATE W
ks A EE St AldEAe ZAARAUAI E wEE JAES e A2dA v A4 35
FAE 2gete vl FUoEY IFREQ] AF(dE B9, A7 TFHAZ xHo IEHE WY FdoE)E
oulsl= A W ofug, XHAFAUAIF we wtehs FAIEF gt AldEFA e xHARA YA Ee
ks PASIESF 3k A2TFAY 4T FSFEA AAE MG SHER AMRE F dSES onsr] st
o] ARgHETh

2 Aol AIGFA = AEFAo]l gk e ZAAFAUAE Zte A ot & EW, W H|
dA @A (oA, divinylbenzene, Vinyl Benzoate, styrene, %), wWEloladdo|EA wakA] (AW,

Benzyl Methacrylate, Cyclohexyl Methacrylate, butyl methacrylate, Isopropyl methacrylate,
ethyleneglycol dimethacrylate, hydroxyethyl methacrylate), EBAAYE WA (furfuryl methacrylate,
perfluorodecyl acrylate), HJE7]E ztE= A8 w= Apo|E2483 (dAW, 2,4,6,8-tetramethyl-
2,4,6,8-tetravinylcyclotetrasiloxane, 1,3,5-trivinyl-1,3,5-trimethylcyclotrisiloxane,
hexavinyldisiloxane %), °&A] Z&7]5 7IX+= G&FA] (Glycidyl methacrylate %), 7FuA|2 2rol= W&
7| (Ethylene glycol dimethacrylate, Ethylene glycol diacrylate, Di(ethylene glycol) divinylether %)=&
TR FelA dEEE gRAd 4 9,

2 WA A A2eEFAE AR At e B¥ AFAUAE Ze dAelt.  dE W, vdA o}
v (2-v)d ¥ d(2-vinylpyridine), 4-¥]€d32]d(4-vinylpyridine), l-vinylimidazole,l-vinylpyrrolidone,
2-v]d ¥ g H2-vinylpyridine,4-aminostyrene,9-vinylcabazole <), HEelol T g o] EA olvl (2-
(Dimethylamino)ethyl methacrylate, diethylaminoethylacrylate,
dimethylaminoethylacrylate,diethylaminoethylacrylate %), 439 Ze7|E 7Fd @A (Maleic

anhydride, Methacrylic acid %), o} Holu|=(acrylamide), HEITHolu| = (methacrylamide), SAALE =+
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£712 7}X = 9@=A (4-Vinylbenzyl chloride, 2-Chloroethyl acrylate %), Al¢HAY w24 (Cyanoethyl
acrylate, Vinyl benzyl cyanide &), Hd-N-vl@32|tjEZ2&}o]=(vinyl-N-methylpyridinium chloride)®
TAE oA MElx= dFAd = .

Ao oA, AlldZA et A2dZFA7E Fske TEHA B AL, EFNE A qlvk. AT o}
AocrEA o] EHELS 1% - 99% 7FA] 2Ho] 753t

(¢}

E 2

2 wAAA &7 dEAE e JIAIAE o] &3 sHEV)dE A (initiated chemical vapor deposition
iCVD)< ]88 4 9lar, 7fAI#AlE= TBPO(tert-butyl peroxide)& AF&EE 4= Qo). SHA, NMAAE € EE
Azlel & o] fe SHzdE Ak, A7) frEl gzl o8] AlTA S} A2dHAE HSAF
ozZX A7 dEFAE A T WS AA FFHAE IS Ha 7] FFHA SEE wrg Fde
o2 wg FHoE xus MAE & vk, ES wigEdelEL uExA vtk = EHEE] A|SHE A
Fov, dE EW 5 m ~ 500 md F YTk, AAAF FAZE UF $FAY FASH v dAe a&49
AEZf s e wrde] ol ks vAE & U

S, iCVDS 3 EA} whdlbe] FabE = v S %7 10THA 45T Afel& WAl f45H e A 2 AF
TAolBE  ZetxE AZo thaFst wjgZ o] E(35pi, 100pi dish, 6,12,24,96 well plate)o] &4 flo] t}
&3t F2 ZYo] JpEsith. VS AMEEHE HE2Y, 2% ZgI 22 AdEge guE A e &4
A, B8 39 o TAE /HA 3o, iCOWDE 3l wigZdolEd AAetid & IRyyes B}
o

oo may ] wjdEEolEvw AXE YT 5 de d99 TS AlFEE e FiEE] wEd

olo] YFej= Aol glrt. AE Eof, wlYd FHolEx dANG FHAD, A ZdelE(A, 649,

244 434, 964, 384¥, 9600¥ T wiolaREOH FHEolE, mlolaR ZHOE, § 9 EHE F), &

gad, AW &=, FH, A HEyY, ¢ HE, 27y Ega3, $F Af(hollow fibers), mlo]a=

Meol, vz Fo FA4E 7 ¢ Aok, EBE, AAAEE Ze Edolgtd Y] mMIEHolER AF flo] At

|3  glomn, oF 5o, EgagH (A, EexgHA, g, EYz2dd 5), 55, A8 2 &
A] 2 o D

w2 o Fdde wad, AldFAE FaAFelUATE 2 eE SRS o= dEFAola, A2d
2 A3
[e] [e]

A EAFl AL ke whuhg g

shbel SRelel whEw, ERAFAUAZL e wuhe PHSES b= ALGFAE DB o, EAAFY
A% e ke PHHES s AZBFAT AP o, HY] ALGFAS A2EBA FHT FFEAL
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Green : Phalloidin
Blue: DAPI

+ hMSC cell sheet on Co-1
+ Cell sheet 4 days after seeding
+ Scale bar: 100pm

=8
Cell sheet Stacking on membrane with holes
Cell culture medium
Cell sheet membrane with holes

Cell culture medium

Transfer to /n vivo model
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