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(57) Abstract: The present invention relates to a medical instrument coat-

GEC Captured on Stent Materials ing composition for inducing the capture and proliferation of late endothelial

“ N progenitor cells and to a medical instrument using same, the medical instru-

‘ ment coating composition being characterized in that the coating composition

comprises a treatment-effective amount of one or more kinds of antibodies, or

fragments thereof, reacting with HIP. The coating composition is capable of

preventing the restenosis of and promoting the reendothelialization of blood
HHE vessels.
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S}(re-endothelialization) S <= 71 A

Rto g el 3t

3] 715+ Al| 3 (Endothelial progenitor cell, EPC)i= W] 3] {274 &rhof] & Q. 3

otz oz Ao, dxdN o RE CD3H+ A EE

HAM L F e xR o), FES A Ao Bxd Y, I,
gjotel 7k, At 2578 EPCE =833t o]/ ¢17-01 4 CD34, CD133,
KDR/FLK-1/VEGFR2, VE-cadherin/CD144, Tie-2 le+= o] &9 233} &2 Al Z
9 W o] AHEE AT,

[5] o] Foll A CD34 FA & TR & 2R ER AW I 545 HIIA7] = 7]
MEHN o, S AL BN §54 02 HH Y
A 9 2REE 9% BPCE M H 02 By ool & BAF s
Angow ARAe arpdon
Aol A

[6] olel gt FA =& A staial, AL Aol EPCY 3H 7| &4,
71 1) A - A| 3 (outgrowth endothelial cells (OECs) , circulating or late EPCs,
endothelial colony-forming cells (ECFCs))7} 21 ¥ At} 71 W 31 A A 32 =
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T oE sk o, @A 2] mj g 7] A s

o] 2 A (heterogenous) H]-5 2 A& H.o|= Z 7| 3] 2 A X (early EPC) 9} =
G, SN AT EE A 2HE 149 AT

kA 5} 31, %54 A (homogenous) & 2.Q1E}, Alth7h 71 W) A A £ 3=
A7IHIAFAZRT O] 2 olF AAY H ZAEHR FE- A& 2

=
SN HATAEE o] 83 M EXEA = B o)y &S A ) HEsk
F71 ) AR A 32 o) B g mh A 7 E A ehA] 7] wlolth B A AE o
A5A NS AT B A E F B kel @ Jdvkar x| A g o} 74A]
2] i do] W H A ] R HILE Al AR E G T dE
£, Flk-1, VE-cadherin, PECAM-1 & CD347} 27| W] 3] A A 3£ 9] n}7] & A
AR E AL vk ey o] AT o) = F Ol s S I A A o] mhA B A
TS dFshA] kohar ot 2 B2, S WI A A E 9 -8 E 98,
5olAQl ¥ ntAE FR15t= Al o] a5t} & WA ES DA 7Eke]
IR YA FAS ol S AT A RO AL A 2 A
Hedgehog-Interacting Protein (HIP)E 213} a1, HIP-Z 1| A &8t
whal A Lol A A ] %] @ o WS 27 3] A A ol A 1 5]
AT 71 3] A A SEo| A vE So] A 0 & Wk §hg &l gl vt gk HIPO]

Hd 0 %
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[33] E3& 27U % :MMOH *1 7 0}71] ke ¥ 3= HIPol| o ¢k A S =, %2a%= HIP
mRNA el =38 849-22 7153 npoAof vk A ape]w, Eobiz -Q11k HIP
GAE o] &3 A~ &% Aol

[34] 5242 HIP =t} (knock down)ol] 213t 7| W3] A A E o] F-2] o] 3o th 3t
215 © R M & 4a+= scramble shRNA H=3= HIP shRNA® & 2 A 3t%
71 5] A A £ 2] HIP mRNA & 4=520l] o) &+ A g RT-PCR 4] ZA3}o|,
54bi= HIP Wi el ol o3t kA5 Al w53 Ao, Sdei=
S 71 3 A A E o)) A scramble 2 HIP shRNA®] ©f
S AN S(FEAYA A ) A 7o)t 4d 2 Edei= scramble sShARNA(54d)
= HIP shRNA(5de) =2 A A S5 TV Wi A A Eeol Ao daAE5S
st Ao, B4 vhg-2~9] Ol F ol HIP 5 1h-2-& lﬂ F s+
5= v ze Aot k4g R Sdh= oo A
7HA A 5 & vl gk A o) o}

[35] L5 S0 A 2EHAE RS W VA AT A EY] AEY

B2 A2 A E5a3 scramble shRNA B3 HIP shRNAE & 2 A 3k 5
T A A o] AEH S DAPIE G A& Fall ¥ Ao, =5b 2
T5ce AT 7 E B4 A3 2 MTT o Alo] A3}o], % 5d+= caspase3 2]
B3t 2 AEAPER 7hs F7IWS ATAEES 543 928 B3 Aol
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[37]

[38]

[39]

[40]

[41]

[42]

[43]

Hedgehog-Interacting protein (HIP)(A @ H & 133)-2 hedgehog gene family 9]
AbEol Agshis A g 21| 5}, Hedgehog signaling pathway 2] 2274 Q 4]
&} ¢t} hedgehog gene family= X &E 4 02 H 2 ¥ wlzlo)m, 74 9]
Aekay e 2 - A o] =4S E3eke ol Aol Aoj e 71 %%4<l
X 2 A 229} A= o 91T} Hedgehog signaling pathway+= %] 4 &+ 2 Al of]
S7E = jopA o] JRE A= Al 7] 2ol ) wjol o] M= thE
T2 o) gt 5 5 9] Hedgehog Al dd whlal & zh=t},

e HIPO ti & @2 Aol 2 Etstar, 7 9 A el A o] ke F
Aol el A= A7 vl glok. & ol A = 71 3] - A 32 2] HIPY]
A=ot4 &g Al o, HIPo] 7] W3 1Al 29 a8k Al E 329

AR TN AT AL B4, AUYY S 28D 5 A& BAHG
Ol R7) o 8HH dEe] oW iz A R E lste] Efirol YAY EE

FTHoE B = 7S gt o] & 7] tell 1=, 9 &}, A i
SR w2y A7), 27 wi= Ao Y AA = BE Ao] X3

w7 ol iz, AR E, Ze b EE T e 2ol A(PTFE) £i= 3%
ZAHEGEZEZO 2 LU (EPTFE)C 2 X8 ~HES o & ~HE,
g o)A, 1 Al e Qg A L AFAY AV1E F i 3
AAst= g x], A v B o) 59 5 9 55 (abdominal aortic
aneurysm)(AAA) ©] 21, shiF g wl o g w2 g
oL 9] ZHEIH], A H =
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AN F FEFTE IS 5 A

AHIESE GolE, d3 B el A E = Aol itk v Bks
WA= e w7 e

HIP & A & £ &sl= iy T8 XA E L og 7|79 T HIP A&
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[44] HIP & A & ¥ 36l= 57| Z- XS L o 57|59 o) HIP 314 =
Y] Y3 Ao R o gy T o}l E F X1, HIP 34 9

[45]

[46]

[47]

[48]

[49]

[50]

[51]
[52]
[53]

[54]

Edfzvt ZREE S
AL-8-3F 4= 9] © 1, APTES(3-aminopropyltriethoxysilane 10mM in anhydrous
toluene) & A& 7 Q1o 1}, o] -4 ¥ A =1t

A= skl gk = o] 3o V54 SR Ak dE e
PrIRd e ZYERY A E o gttt gA| ehi= 8o+, Fab, F(ab')2
T Fe @l 2-& A @i 2 23t A=, 3 A 59 6.022x1023
Wbl et v e] JNE A xS 29k

& vk o] ‘HIP A" = HIPY Eo| & o=
g Eehgoh HIPY| &4 = HIP#9] 2
HIPS] 7] 5& E2 73 4=t

>

71 3] A A ol A a18kE E] = HIP
& Gl A £ (MNCs), % 71 3 A 4 E (eEPC),

A ¥ (LEPC) ¥ HUVECA| 3| A HIP2] vH& S v w3} St} 45 9]
oA, T71 W) AT E L HUVECAH £ 2] HIP7F AAS5 (523a)'L
3byol 7 = okl Wb, WG A o A HIPS] HAFE ¢

o) v - & AL BB TH(K3a, 3b).

on £
S

e
s
T,
DU
it

=
ﬂ
e

U A T
B E KXY
A o
i 4y e
) @ ol

bt

i
ey



WO 2018/030871 PCT/KR2017/008810

[55]
[56]

[57]
[58]
[59]

[60]
[61]
[62]

AA 2. 71N A Z o] TR A S oA sh= HIP

- WY AHE -2 HIP 50k 7| W 3 1 A 255 Al Z£35}o] HIP tha-2 4 9
7IE A s}, AEnlo] 2 2(lentivirus)-v 7l & A=< 2 A <E 5 o] 4 short
hairpin RNA(SshRNA) 9| W& & AF-&-3to] HIP a9 So] 4 A7}t =8 5] it}
HIP shRNA #E]vlo] ] A~ 9] 73 & F7) o] 7] 3] A - M| 32 +(LEPC shSCR,
LEPC shHIP)°l| 4] HIP mRNA 2] ¥& T%% A3 T A Z T (5 4a). HIP
D}Hﬂ;ﬂ 1:”—‘6:] Z,:ZO EHZE,IO] SCR ShRNA 1;(40]1:,]
71 51 A A SES(LEPC shSCR)OY H) 8, HIP shRNA-& 2 & o] ¥l
71 3 A 1A FE(LEPC shHIP) ol A A &3] th& 24 5 9 th(54b).
F71 35 A 3£= VEGFE A 2] & EGM-2 vl Aol A 7B % 45
zr =1} HIP 55 t}2 shRNAE = &) ¥ 7| 3] A -4 £(LEPC shHIP)L SCR
shRNA-3 2 A o) ¥l F 7] 3] A -4 = F(LEPC shSCR)°l| ¥ 8] 4 =& vt
HA5S Holal(X4g D Y4h), VEGF AT FB A E FH AR
Z47Fs 3 o (Ede~54f), 71 2T HIPS] Hd & oA shH dHAAd 5ol
R FAAE o] L A& AT F A

A Al 43, ?71%@7—& 3F9] FA & A A &h= HIP

o8, & Y AE & HIPZE 7| W3 A A 2 S22 ol v A= &

ZAL8E ST, 72 X S (mitotic index)+= bromodeoxyuridine(BrudU) incorporation ]
o3 4 ¥ uhel o], thx Al LF(LEPC shSCR)®ll H] 3| A HIP =5t
M3 Z(LEPC shHIP)ol| 4| 333] S-7FgHth(X25a). Al 3 AEA -2, MTT of A o] o]
A% vl 7o), HIP *51h-¢ 37| 9] 4 - A 3£ 5=(LEPC shHIP)®l| A]
& AT (550 H E5c) o] &] 3 A 3= HIP7F 371 W 3] A A E 2
ﬂ gh& o u] ghe}, HE 3 caspase3 B EE B8l 71U T AT A 29
A g & A2 A3, o2 Al EF(LEPC shSCR)°l| ®] 4] HIP
3 (LEPC shHIP)®l| 4| caspase32] &4 =7} A6} ¢f
AL #7F o Holdg ofn kot

_I}J'

oN o2 1o
12 001‘ ox
N

X
B L M > ofb Sv K
o > to o
12

4
mE > R
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=
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=
_L%

AN 4. HIP FA7E 28 el 2 v A g me] Az

FUWE A7 74 A HA(CoCr plate, 10x10xImm)<] 3 % ¥ H-S 0.3um 4F3}
-] 4 # e alumina suspension) S o] &3] 7] 7] Awkal i), 47) An}a
| H & A4 Z 82 n) A1) (Femto Science, Korea)E AF&3}¢] 50 scem 2]
Ak, SoW el A 2ol A 5ERE Eekzmnt A e sho] F o
T4F71(hydroxyl group) & 53+ t}. = & 5 <l (Toluene anhydrous,
Sigma-Aldrich, USA) 200 ml& H && Hb-&-20) A2 H HEE Sl 35

A E ARF L Fo FF A Sl s A v w2 E U
200 RPM .= &g kel i A 33% 59 A4V A& vhg 2= 3041k
% 8k ¥ TCMS(trichloro(methyl)silane, Sigma-Aldrich, USA) 200ulE % 31
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[63]
[64]

[65]

[66]

0%

2-0]| A "
B obm g = 7k A WA A H 6
5|

2

2 5} al 2t

o] d ® (annealing) 3} U, A 2 A 2] U A {- A/ HS AV 20103 5
A E2h=nk A2l E g F 10mM APTES(3-aminopropyltriethoxysilane 10mM in
anhydrous toluene) 2} 24| {F & QF ¥h-3-A| A Z W ol o} vl 7] & £ %5}t EDC,
NHS(N-(3-Dimethylaminopropyl)-N’-ethylcarbodiimide hydrochloride,
N-hydroxysulfosuccinimide, Sigma-Aldrich, USA)E & 2 & H| =

MES £+ 9% (2-(N-morpholino)ethanesulfonic acid buffer)®l] =<1 -8 < <)

&} A (anti-Human HIP antibody)E & 7}gt 5 A]3H o] ©31 8-7]0l Wil 2A]7F 5<}
HES A A Bl A E g A Zl

A A A4, HIP & 7F 24 1 A 2] & v A
3x3 54

7] 3] A - M| 3 (endothelial progenitor cells; EPCs)E-5% Al o} & %] (fetal
bovine serum), A 23} A 7F & #hf] 11] A Q1 A (recombinant human vascular
endothelial growth factor), A =3} 913+ A F-oF A 3£ A 491 Z}-B(recombinant
human fibroblast growth factor-B), A 23} 1 7F 4+ A %421 A (recombinant human
epidermal growth factor), ©} 2> 3 2 B AH(ascorbic acid), 2| 2% 1& ¢ F-A}
4721 Z}-1(recombinant long R insulin-like growth factor-1), 7 Efvi}o] A &H4k<d
¢+ 32 ) 2] 21-B(gentamicin sulfate amphotericin-B)E ¥ &6} =EBM-2(endothelial
basal medium-2, Lonza, USA)M| %] ¢l] 37°C, 5% & 52| o]4ts}ehi 71 0] 2EH 7
A E] 7] A ettt o] Eofl g HA v X & 1 gkel gl o v 8719
70% W <] 80%7F A E 2 Fh-& wf Alchn] < 5t

vEAHSE 7 7 A= Tl Y= FulE Azt

g
=

ol thah $-7] W 3] 7 A 3

=g v v & A E-4H(polydimethylsiloxane; PDMS) & ol g4 7} 214 ¥
&A1 H 2 7% F Stick-Slide I°6 Luer (Ibidi®, Germany) V| Al-7-A 3] & €11
FERE AAA ANAAZ A7 25 F e 202 a9 A4

10,00071 2] EPCs7} &0 1= vl A1 & ulel o] A4 3 Wbk o 215 dyne/em?2)]
ZA¥H-8-¥ (shear stress)E W55 H I 9} §-A 24 7](ibidi pump, fluidic unit,
Ibidi®, Germany) & ©] 23 =2 Rt} 37°C vl 7ol vl A2 3] 2 F-A)
A5 Y-S A E N EE A E SEA o 1AZEH 2 7AW
Witel gt A & Al 1 E2] B 8 EH A & EPCsE Al A 313l o

3% & ¥ EPCs+= Hoechst 33342(Thermo Fisher, USA) Sug/ml& 20+ 7} 2] 2] 8¢
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