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7] AAeE Fsel ¥ Wy woh pAHoR AYslZ @ch. ey, ® W@ WFE 8] Al
@A E Aol ofr] WE SHYFWl] AE Aol olal mEHE J1%H AFS HoluH B e
1 Aotk

gelA e WE, 54 EE el st AL FARE ol 5 3l

AA o

AAld 1. 323k 1722 BEFTEA Y Ax

(1) 3d =AY L o] LT 32k &R EFA A=

3d ZAE (BiobotAl, USA)E AMEste] 3xHd(3d) @At HF/AE Azt

aRE2E ZEItZ 2= (Polycaprolactone, sigma aldrich, USA)S Alg3dtFon == A7 0.1~0.5 mm, =
= 2% 80~90TC, EE ¥ 50~100 psi, == °]5EE 2~5 mn/sY FHNA = 13 L F+ZFE 7R E 353¢
IR BHFAE Az, A7) AxE 3AY nEA 53AE 48 4Re] A4S VIEe® 8] HAo] W

Aoz BHE FE(ANE Aol 4w 45" )E T,

&71 Al

BN

@ 33

o
3

PR SEAS oF 08 Fk 706 AL AAste] ol gAL AAG L, Az,

(2) A71BAR S AHE 33 2R BfTEA A

A3 (1)o)A
=

ol 3d ZRIF R A 3A A H¢A ] U = 19} o] AYPgApEo R EHTER
Yedfs 28 2 AHF &b, Akl niAl SeyEAE AlE

sheit.

TFAHoR, ZYITRIHE 6 THE IAZERROATZIULT %(( ,1,1,3,3,3-hexaf luoro-2-isopropanol ,

TCI, Japan)dll o] A} &A8 FH|str. 2 &, <7F At 12 kv, EE §% Iml/hr 2 FA7]19F veid
= AR A7 10-20 cme] AR TEA §AS 3x4) E—Erx} Ao A7 AR 32k A}
3k

%
BTN AzHA.

Ao 1. 3d TUHL o] &3 339 nER EFA A=
Al 19 (D9 WS o] &8l 33y uiA EFAE Az,

oluf, 3k 1EA HIAL dFAA FAHAS VFEo2 747F 49 FAA(HAHAE Alele 7= 90° ), 671¢]
214 (A5 Atole] Zhm 600 ) 9 87le] A (AAME Aleole] 7t 45° )& ZHxUE. olES ZHzh 3D PCL(90° )
3D PCL(60° ), 3D PCL (45° Y2 T a3 om, nlmFoZ AFE3Ic}).

STl
o

Hlae 2. A7PEAPE S AMRE ZEtEREgE dxAdf AX

AAle 19] (2)9] A7PgA W er EevhrrEhE YRS Axselt.

Hud 3. 7R IJE EALE A IS EF Ax

MERdEe] 9% 11 “d & (Polydimethyl siloxane, SYLGARD® 184 SILICONE ELASTOMER, Dow Corning, USA)<
A3tA et 10:19) FAN R 2 ?‘fﬂ akaL, 60T Z&ellA 12413 &<t AT A de2 BES Ax83let.

Hlale] 4. FAX FFZ9
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A& FAZ 5Z719) (ALLODERM, Allergan, USA)E A}&-38}itTt.

K
ol
i
ol
o

¥ AAskAt

°l& fldl, = 20 WEhd mhe o], AAJe] 1914 Alxw 3x4 awAb 5 FEA (3D PCL/NFs B 3D PCL
(45° )/NFs), wlate] 1elA] Alz® 321 sk 54 (3D PCL(90° ), 3D PCL(60° ), 3D PCL (45° )), HlaLe]
2004 AlxzE EFY7tZEetE YA (PCL NFs), Hlale] 304 zlx® A& HE(Silicone) 3 Hlule] 49]
BAEZ 29 (ADNE Zbzte] aFo2 a, ZF 2BHRE 5 Y ABEE A SE Texture analyser(TA XT
Plus, UK)E ol&ste] Fa3=s SAsalrt.

47 FARGE E4 Py 2 AR = 33 g,

N

471 54 Axe = 4 2 ] & 16l vEhiiG.

¥ 1

Max Force | Displacement | Puncture | Elongation
(N) {mm) Strength (%)
[MPa)

Silicone film ~ 21.06+£1.29 3.83£1.15 1.1220.08  43.57+3.74

Acellular 23.18+3.90 2.76x1.34 1.32£0.25 31.45+5.91
dermal matrix

ADPCL (90%)  14.79x3.57 6.17+2.74 0.71+0.18 85.4919.14
JDPCL (80%)  16.01+4.63 5.85+1.87 0.86+0.16 81.26%6.79
3DPCL (45%) 28264341 7.21£1.51 1.46+0.14 115.28+£10.14

30 PCL(45%) 33.51+2.61 6.34£0.91 1.71£0.11 118.15+8.15
NFs

FCL NFs T.85x1.91 6.91£1.15 0.39£0.04 93.8414.65

4 9 ¥ 19 YeRd BRe} o], wlmld 29] ZFZRYE YA F(PCL NFs)E oF 0.4 MPae] T3 =7}
, Hlale] 19] 339 mEA BE3AE 2o b SEEE FtEot 2 vidlA 3 8 S7kE A

7= AAe] 19] 3x ZER

< } 5324 (3D PCL/NFs)
7F2 AL AA A7 F 17% o] E] 4

]j

=
| 240 ST AL ;oLrE F Qgith,
F NGRS 548 A% ezl v oF 63
—3— b ode] Z71e

ok 150
S
A9 A BYFEAT AGRIES BUA0R ANT F dE

(2) 339 nEAR EFFXA vA A4 B
AAld 1914 AlzE 33 E—X} —‘%L?Ziﬂel s 2As7] 98, AAA A (GeminiSEM 500, ZEISS,
Germany) < AH&-38le] g, 3% B FW o|uAE = 59 o] #FGsIltt. V] &= 5914 (A) WA
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(O 4, (D) WA (F)= 8- R (G) WA (D= S o x]ejt},

471 & ol vpERG wke} Zo] | 3xkl aEA HIRAlE vieAlfek 3akd i BRAUE AgE s g
A = Ark. A7) Aok sl 2 & 57gske] 10,00000¢] wiE& R QI B A, A7PEARRC s ¥
AE EFYTIERSE YeAfE B2 5 dor, AR A4S 300 WA 600 el S &1E 4 gtk
(%= 5 (A) WA (F).

I, 455 259 omAE By, 32k EAt Ao HAEs g0 4 dvk. FAHeR, vE
39 iwﬂﬂii%% el 3k nEAF SRkACl g A ow & FAHo e As Rl 5 dn (=

5 (@) WA (D).

(3) 33+ TEA EIpzAe AX 8 Hrt

32k AEA ERAY AE 43S A fdEl, A 1 2 e 19 AE R AW E71A
X (Adipose tissue-derived stem cells)E vl¥sle] Axo] WA S H7FsIA Y.
TFAA o2, Tissue culture plate(TCP, Corning, USA)9] uleHo] FHHEAES TAPS a8 AgE I

!
(MaLe] 3, silicone)s ABAY &, AAld 19] 339 LA} 53724 (3D PCL(45° )/NFs) B Hlule] 1¢]
3k aEA HFA(D PCLM45° )NE FiL Zk2F 5000 74l 1‘%}%?41 =71 A Z(ADSCs, Alth4=: 49, Lonza,
USA) & A gataint. o] 7 dxtell AA ZF WEo] ARFH S 71420 vAE= 43S Cell counting
kit (CCK-8, Dojindo Molecular Technologies, JAPAN)®} &% &3Fdw 7 (LSM700, Zeiss,Germany)S ©]-83}¢]
A, olul, MEv|Fu A 2 Dulbecco's Modified Eagle Medium(DMEM, low glucose, Invitrogen, USA)el
10 v/v% Fetal bovine serum(FBS, Welgene, Korea)®t 1 v/v% antibiotics(Welgene, Korea)”} Z3¥ njA|&
AFE-SEGLAL, 37TTColA 5% 5% olitsterio] oA MEE wiFetgiom, mF Az & 1, 4, 7 Ao AA
AxE #F 2 FA8500.

H
ot
i

5 Aol A d S7IAEE g

o

, HluTo = TCP & Ag

A7) B Anes w6 2 % 7o e
371

=
El—f— E A

XME e & g eleg

ebd mish gol, AeE AE A6l 19 33 wA BETEA (3
KN [e)

_ﬁ_
79 PCL(45° )/NFs) % H]
e 19 3xbY mEA E3HA)(3d PCL(45° ) zroll FAFSH AlZ 3344 sk 4

2= oh;}_

=<
©)/NFs) 2 owlate] 19] 32kl ALAb H3HAI(3D PCL(45° ))& 2+t -‘H‘Wﬂﬂ, 2zt 50007H4 Xl Frel <71
AEE sl ME] kAl BAS 8 1d 3 AESTAE wiXA](StemPro® MSC SFM XenoFree,
Thermo, USA)ollA MXE #]¢F 3 14d FoF AW 3shul <] (StemPro Adipogenesis Differentiation Kit, Thermo,
USA)ell A w skt et.

TS, Huat o2 TP e A& TE Aol AWFd S7|HNEE w3t

, E11 9 212¢] YERQITH

WA, = 88 AHFd E7|HAEY AWEIFE 7Y 29} 149 2o ZHZE 0il Red 0 FAS E3)] A WE3 A
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£ vehath, 7] = 8ol vhebd dhsh o], AMEERE 7Y AAAE 2 AH AYrst
Aolg BAY & gllth. v, 149 Aol IPsut HelE BEHD 3D PILUS IOIA WFE AYH
=i _8_ §_]'_

=
A A= AARE, Ao 37 e8] @

AFA R Ay, & 9o yepd upe} o], AR f F 25 ko] wigrgh B &2

® S 81 4 odom, TCPsell widd A =

woll vl #& 3 gAd S vk ARk, 0il Red 05 T3l AR EE BA&EH, Adfe 71403

o] A7t ZEARE, TCPsoll |3 Hu]Z &3} 3D PCL(45 ) 2 3D PCL(45° )/NFsoll A

absol oF 300% ol =ATh. 53], YRt AFE 3D PCL(45° )/NFsoll A wid®l Mo Awishs

TCPslfiEP 400%© VO STkl RS gRlaglon, oF T, dAlfe vz AR E714xe]
o

ShH ) X102 242t Ao A add AR EVIAEe] AWESEE nkNA oA ddldom #4517
2%k, quantitative polymerase chain reaction(qPCR, StepOnePlus Real-time PCR system, USA) Z3}E e}
Ful=

ol 93, AYEIFEE vl AW E7]IAEE Trizol reagent(sigma, USA)E A E|3le] RNAE FE3}

o 2

t}. &% RNAE AccuPower ® CycleScript RT Premlx(Bioneer, Korea)& ©]&3lo] AgE cDNAE FA$ AN
E3kA] W ¥ = F-4 %2l Lipoprotein lipase(LPL), Fatty acid binding protein 4(FABP4), CCAAT/enhancer-
binding protein alpha(CEBP-a), sterol regulatory element-binding protein 1(SREBP-1)¢] primerS A3}
71§38 Power SYBR Green PCR Master Mix(Applied biosytem by life, USA)E o]&3}o] PCRE Z&3}3ict.

= 109 Yelhd vlel #o] | mature adipocyteolA] W& ¥ = LPL¥} CEBP-a:= TCPs & th¥®] 3D PCL(45° ) H
3D PCL(45° )/NFsoll A ZFzF 300%9F 500% o] =& AL geldk 4= g},

R, Zhzbe] AEolA 14dzt wigE A ES7IAES] ARNEsee FFAAGS ol&ste] 48] fsl

&3 A & (Nucles: Blue, Actin filament: Red, lipid: green)® QA & E3} L= 1

T 110 yeRd BRe} o], TCPsXE}h A& ZE, 3D PCL(45° ) 2 3D PCL(45° )/NFsoll A wjokel A|ubfef =
ZINEZF @Ag Lipid7 B2 S g & vk, 53], veAf7F A3E 3D PCL(45° )/NFs7F 7Hd B
LipidE #Astolth. £ o] FFHoz B4% & 2°ﬂ el vhel o], TCPs thH] PCL(45° )/NFs 1359
°F 100% 7} Lipide] o] e Z& &Rlg om olE Fal, WxAlfe EAVE AR 71429

o]
=] = AN
AREstE A oR fFEshe As #4dd ¢ U

(B) FEAIS B3 334

3 A EbrEAle A <L S BEX37] Yaf, =E224H8L R3S E (Hans Biomed, Korea)(©]d},
Silicone)™ AAd 19 3x9 X BE52A(3D PCL(45° )/NFs) 2 vlale] 19 329 w82 &34 (3D
PCL(45° ))Z Z+Z SD rat(65F%, 5%, Orient Bio, Korea)e] %o Adslar, 15, 35F (HZF o2 orgAlE
Bl 22 =4S HE AN FAAUT.

AEA EdTEA Y A GAQ HIt
A kAL

Tl

I AFRE T 139 e

7] &= 139 yvERd vie} ol 13 zhe} 35 Aol A FEAYEE FHRIEWS AU 25 (Silicone)
3D PCL(45° ) X+ 3D PCL(45° )/NFs& #o] A3t 55T 5 o]y FHiEz JFukse #aFx gttt

HYE RYE FooE FYY capusuled) FAE F4F A%}, £ 1ol ek uksh gol, 15 % 37 Ao
2t 1§29 capsule T AolE BAT F Uitk oW BE APARE vFo ¥ u) B wwe] ue 3
A9 nEA BRTEAE AU SUREE b $A AAMY A9E nols AL SE & A
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(6) TEAIS T8 34 LEA HFTEAY 7T Adzodd HE 7 Hot

3 A HFFERAC HYE AQNE(S, AuE BIE AYE) N AT ojxde] AFE §W A%
dle] A& 7HedE Wrre. 5, A nEgE AYe ¥ XMX]HL o4&l FA A8 THeAdS W7k

=

SD rat(8F#, =F)9 AFEFFYAA AFHET 3g (W) ALES (HolA AHE3 FEAPE FURIE
(Silicone)™ AA|¢] 1¢] 3z mEA E3L2A (3D PCL(45° )/NFs) 2 Hlale] 19 33 1B} E3hA(3D
PCL(45° ))ell Z}ZF 1gX Uro] D rate] S0l Adshal, 15, 45 A2 AdEAE B 42 24L& 1
Oﬂ}\ﬂ¢ /\53 ]_031;}

M

AvE &= 1590 YeERSIT.

271 150 vEbd vpe}l o], 15 Aoll=
i 3D PCL(45° )/NFsE o] 4qlsh BE FolA o
W 383 3D PCL(45° )/NFsE o] 4H9ldh S&Fo A
?_] i

Pn

Aol AAE AN BHEE AANE A2 9

Nanofibers on 3D
printed PCL architecture

3D printed PCL scaffolds
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Silicone ADM 3D PCL (90°) 3D PCL (60°)

QO@

@00

3D PCL (45°) 3D PCL/NFs PCL NFs

=93
) )
& 3
ik
t = -—— - @
Probe ¢t —
‘.:thlc Film
holder Puncture strength

{

Texture Analyser

—— PCL NFs
S0 —— 3D PCL (45°)
—— 3D PCL (45°)/NFs
—— 3D PCL (60°)

404 3pPcL (90°)
~——— Acellular dermal matrix
— Silicone

30 4

Force (N)
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0 3 6 9

Displacement (mm)
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Optical Density at 450 nm
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[ Silicone
[l 3d PCL (45°) on silicone

34 PCL (45°VNF's on silicone
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Silicone

TCPs Silicone 3D PCL (45°)
_— \

. "
’ .
S ¢ BN 3 A
- o
p rodiies P Y y
D7 § A Y
AT J
3T ) S o
: ;
¥ 100um 100um

Oil Red O

OTCPs N=4
D‘,»‘A‘.(\M .

3 PCL on sicone

T3¢ PCLUNFs 0n wikcone

200

1204

80 4

Optical Density at 450 nm
»

Relative adipogenic differentiation
(0.D 500 nmvO.D 450 nm)
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Relative mRNA level

LPL FABP4 CEBP-u

Mﬂjﬁ

SREBP-1

EH]I

[JTCPs g 3d PCL (45°) on silicone
) Silicone [l 3d PCL (45°¥NFs on silicone

» ) N
3D PCL(45°)
JNFs

EHI2

$ 120

= [ TcPs

—_m— [ Silicone

8 B 3d PCL on silicone

g 90 4 [l 3d PCL/NFs on silicone

=

1]

o

o

(<o}

© 60

g T

5 I

8) 30+

1

=

Q

2

@ o
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EH]4
250 [ Silicone implants
[ 3d PCL on implants
[l 3d PCLNFs on implants
—~ 2004
=
2
= LT
8 150
c
g |
£ I
o 100
3
73
Q.
]
O 504
0
1w 3w
EHI
13 X
Siicone  3DPCL(S") IDPCLUSINFs  Whole lpd
O 0 *00s 1 | By
*;; - 5 .1 £
s t..g;j ;-"_ X £ -
ghw*‘-l- = i 1= .me é ] z..
J'f-‘ .; e J Sl 1 Bm
0 P e
4% 1
Silicono 3D PCL (45") 3D PCL{45°¥NFs . Wholelipid _ Disrupted lipid
l'.: SR \.-;,. e 2 = }""" I __E
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