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Abstract: Nitinol alloy (TiNi) has been widely used in vascular stents. To improve the blood compatibility
of Nitinol alloy, its surface was chemically modified in this study. Nitinol was first coated with gold,
then chemisorbed with LZ—cysteine (C/N), and followed by grafting of zwitter ionic poly (ethylene glycol)
(PEG) (PEG—-N"—S03") to produce TiNi—C/N—PEG—N-S. The zwitter ionic PEG grafted on the Nitinol
surface was identified by ATR—FTIR, ESCA and SEM. The hydrophilized surface was proven by the
decrease of water contact angle. In addition, from the blood compatibility tests such as protein
adsorption, platelet adhesion, and blood coagulation time, the surface—modified TiNi alloy exhibited a
better blood compatibility as compared to the untreated Nitinol control. These results indicated a
feasibility of synergistic effect of hydrophilic PEG and antithrombotic zwitter ion.

Keywords: vascular stent, nitinol, chemisorption, zwitter ionic PEG, blood compatibility.

)

M £ FAAE o, dvto] PR HA B A
750 Yoz Aotk o g a4 vPdEFRl &
’\E“E(Stent) Aas Bxdy Aid dAes AR S8 = 2)0] 7152 HAAE| Asfelr] upite] AElES] T
Eole WHolth 1Y, o] Al A71ERI e 2 NAEA S 7} 71 Qlo]olut FHe}
Zulo]] AEHIE A4S HRbE SIS = ok 4099 S} A8E UA—EERs 920l eSS 2EM
Fhjjeke] I duliel] ARE Yo WAl A& (restenosis) S|8HA0l Rolof| who] AREH 1 T} FA)
o] o} oj 5] AREA 0w AMGH I Yok AFATS Hwky » zEgo] Fos giRw e 1 sjoo]
e B 2HE A SR At o] AdRulel gete] v oA o® UAL wuz nkey) 24
TTo whom correspondence should be addressed. quﬂ 9”]‘3,“ L]%] O]‘— ‘?‘ %L_g %%6% o _141510]-31_

=
E—mail: dkh@kist.re.kr, kimjh@skku.edu v UA-Eelg 332 FE el

84



ﬁ
[eF
£
H
32
v
o

S AR e

2% AskEe el
X 5 J5AghEn ol ofeol
F 2elEd WEE oPs 34 olee
A A3, ARobilze] 4 AT, v
E54] Aolo] 9 5 glet

G YARNRE ] 9
B340 42 ol AshaL

Rl

g 512 ik e, o))
CHECE LR

F29) Qo 43 A

gy
T
=
A
i_r‘l
rO
59
ox
>~
iy
o
O

N AR EE D
ok wE PEGE frd
whilzlo] 2] A ke =53t Zk glom F=Adw)
NS e g T ok ghE, i wells wsh B4
7175 THEAE (self—assembled monolayer, SAM), !
sk Az P10 gese F3t 5o Y A k. s e
7% SEEs ARES SAM S e, v 2Ela A )
Hof] AgEiA o] WA A== 3tk Whitesides 5
P! W= PEGE TAE A XGRS iy F28 7}
AT BRusglth SAM WS Bk PEGE ZH2ES 3%
W AR 2 )7 ol 83l gk oleld BE el
A T A A o] HAE (AL o] 2 Qlate] HolAgt
o] 7EE FgsIitk 3hE, AEMEIRI(-N-S05 ) A=t
QA AT} o] & e /] o] (zwitter ion) AL

s 74}
@ 5492 2] vhizell WelAao] stk FelA Qe
a

=

S|
A

B
old Az B AGeS £EAS PEGYF 1~ EY F2$
el AAAEE Azt v} Qlom EAR] Sol23 PEGY]
B9 Adsm el ot Sol MR (negative cilia) 28l <J3l] A
AR 0] i AWAES FRIBGIE wheba, ol ATt
o}z o] & PEG (zwitter ionic PEG)-& ddsle] dak ~vlER
ARSE]AL Sl YEE] HEAIAN FAXIES NAAZIE Als
aloich WA, YElEe] e Fow FEs thS SAMS Ea %
AT o]7]e]] %A o] PEG(PEG-N—S057) & 18
EXI7 & AgebH] ¢k controld} FHEA 2 HAXTAS H]

waisie,

NH, COOH

. Au.
TiNi-Au

TiNi control

Figure 1. Scheme for surface modification of TiNi alloys.
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Table 1. Characteristics of Surface-Modified TiNi Alloys

Material ESCA Atomic (%) Contact angle
C 0 N S (degree)
TiNi control 60.27 39.73 - - 76.7£2.5
TiNi—Au 85.22 14.78 - - 85.3£0.5
TiNi—-C/N 70.66 2155 495 284 43.1%15
TiNi-C/N-PEG 62.39 2941 6.89 1.31 30.0£1.1
TiNi-C/N-PEG-N-S 67.66 2056 876 3.02 18.2£1.7
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Figure 2. ATR—FTIR spectra of surface—modified TiNi alloys.
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