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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 Z—cysteine (C/N), and followed by grafting of zwitter ionic poly (ethylene glycol)
(PEG) (PEG-N'—S037) 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.
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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£25
TiNi—Au 85.22 1478 - - 85.310.5
TiNi-C/N 70.66 2155 495 284 43115
TiNi-C/N-PEG 6239 2941 689 131 30.0£1.1
TiNi-C/N-PEG-N-S 6766 2056 876 3.02 18.2£1.7

PEGS$} v, F7sl9ich

Table 12 ZH/EE UElx 49 ESCA 2 & AE7ke 2
3 AFF JER Aotk WA, ESCA B4 Ax) & 753 g
of AA"o] Ap7|2g THERES e TiNi—C/NS] 2% o}
712} El27]¢] ggko 2 21 TiNi control® TiNi—Au EHol= ¢
A ALWN) & 3HS) o] 47t EAg oA AARIo] AT o 38}
FHEYEE A 3EEAE Yels 29 92 PEGE
TZESFAA NCO-PEG-N2| 2Aaglo] 71 N/CY Ak
Q1 B)7F0.07¢4 0.112 F7kskar S/C2) Aizlel v)7} 0.049)
A 0.022 sk A0 2RE] PEGZF 22 ER A2 Hlsly)
o 3L Y] o] PEGE T ESFAN £EA ] Ho| Ay
Hog Qo] PEGE IAZEF 2T} S/C] A&l )y} ok
0.05% 71:&8] 0.0218t} A S71ho 2 k8 o] & PEG7H A5
Hog JHTERYSS AT 5 ik $E, HE2ke A9 |
28k TiNi control®} TiNi—Au?) HEzbo) Zkzt 7759} 8557
AHAR 254 HE Vel 1L 9lor, o] A8 AAELS AREF)
A ZAPER GRAES 1hEo] optl7| ¢} F12 B4 7 B &
dEo=H g/l S8 AE o) 43552 ANt AL
A PEGS} %A ol PEGZ} T EH WA Sd2g AJEe
PEG®] 25433} o84 o]& PEGY 93toz 717} 30%, 18%
2 A7 FFo] At B3] oA o1& PEGe] THIES
AlHo] ThE Al BlsIA A Al AR FA 4
9}\931‘4.9'10’26

Figure 2+ vX2)d YElEy) a0 U AJHe) ATR—
FTIR ~¥EZS vehd Zock 39 UElE AlH| AAES
SRREARIA A2 dEAES T 3 BEAE A sl Ry
©] C=0712 O-H717} 242+ 1732 & 940 cm ‘oA vyeldtar o}
71] C=N7|7} 1160 cm™ ol LRt 218 gRisloich o] 9} pad
slo] B A79) Aahs vhE ApEeln AABS T8 sfskEaket
F R #727} ABH Lo 2m slekEdo] 2 Hgles o &
QAT o] UElE AlHo] PEGS} oA o} PEGE Adtaba]
FF2EA719) C=0 ¥ O-H719} o1l C-N719] 3]750] Ale}
A3 PEGE] C-0(2F 1100 cm )8} 2284 o] PEG2] SO~
(¢} 1028 cm™) 9] A B4 9)a50] Uehdo) v ATeas
=FAPPE 2H9ZEHY SO5 9 54 35171 1030-1040 cm !
oA VRS B8 5 QTP B dToai= ESCAS) 39
Hlgo] oF 3%2] 4307 Qlslod [RY] £FEAV] B4 H37} ofF
oFskAl LElsiTh

Figure 32 u|xjgle Yel=s} 8049 Uels A9 ¥4
EERAE SEME 53 @235 Ao}, vixg] A

e

=)

ik

28 3 7% Vel Edel 384 o) EeolgATel Y 1gn

im

9 54 97} 87
TiNi-C/N-PEG-N-8

TiNi-C/N-PEG w\fwﬂ».\ NW\'\'\'(\\{\\ PV\\
TiNi-C/N I / m

TiNi-Au WW\J\/
TiNi control - MWMW vf\,\

4000 3500 3000 2500 2000 1500 1000
Wavenumber(cm™)

Figure 2. ATR—FTIR spectra of surface—modified TiNi alloys.
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Figure 3. SEM morphology of surface—modified TiNi alloys.
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TiNi alloys (*p<0.05 and #*p<0.01).
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