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Development of Polymer Coating Method for Stable Stent Coating
Using Chemical Bond Between Metal Surface and Polymer
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School of Nano Engineering, Inje University, Gimhae 621-749, Korea
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ABSTRACT - To produce stable polymer coating layer using the interaction between metal stent and polymer layer, Ahx-
HSAB was synthesized by coupling 6-aminoheanoic acid (Ahx) with N-Hydroxy succinimidyl 4-azidobenzonate (HSAB)
containing photo reactive group. Then, Ahx-HSAB was applied to self-assembled monolayer (SAM) on TiO,-coated sur-
face, since one end of Ahx-HSAB was carboxyl acid which was known to be able to interact with TiO, surface. That SAM
layer was incubated in 1% polycaprolacton (PCL) solution and photoreacted by ultraviolet light (254 nm) to produce the
chemical bond between SAM and polymer layer, followed by PCL polymer coating (~5 um) by the method of spray coating.
The surface change was investigated by measuring of contact angle of the surface. The contact angle values of stainless steel
(SS) surface, TiO,-coated surface, SAM layer by Ahx-HSAB, photoreacted surface with PCL and PCL layer by spray coat-
ing were 70.48+1.89, 38.57+£3.31, 60.14£2.21, 54.91+2.70 and 56.47+2.12, respectively. The stability of polymer layers
was tested by incubation of PCL-coated plates in 0.1M PBS buffer (pH 7.4, 0.05%, Tween 80) with vigorous shaking
(200-rpm). While the poiymer layer prepared by these processes showed the intact surface morphology over 3 days, the
polymer layers prepared by spray coating of PCL onto SS plate (control 1) and TiO,-coated SS plate (control 2) were peeled
off in 3 days. Thus, the polymier coating method using SAM and photoreaction seems to be a effective method to obtain

the stable polymer layer onto SS surface.
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Table I-Sfatic Contact Angle

Sample Contact angle (°)
1 SS 70.48+1.89
2 S$8-TiO, 38.57+3.31
3 SS-TiO,-(Ahx+HSAB) 60.14+£2.21
4 SS-TiO,-(Ahx+HSAB)-PCL 54.914£2.70
5 SS-TiO-(Ahx +HSAB)-PCL-PCL 56.47+2.12
6 SS-PCL (control 1) 57.85+2.05
7 SS-TiO,-PCL (control 2) 55.08%£1.59

The contact angle of modified surfaces was measured by the Sessile
drop method. The contact angles were obtained using a DGD Fast/60
contact angle goniometer (GBX, France) at constant room temperature
under ambient laboratory conditions. Five plates of each surface were
measured and the measurements of at least five spots on each plate
sample were recorded.
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Scheme 1-Synthesis of Ahx+HSAB. HSAB (0.12 mmol) and Ahx
(0.58 mmol) were dissolved in 3 ml DMF, followed by addition of
TEA (0.58 mmol). This mixture was stirred continuously for over-
night in room temperature, poured to excess chloroform (30 ml) and
washed with 1 N HCI and twice with water.

SAM

MH

N

HO N,
Ahx-HSAB d .

Y

N3N3N:N3N3N3N3

Incubation in
PCL solution

Washing &

Spray coating
A————————
PCL

Figure 1-Coating processes to obtain the stable PCL polymer layer
onto SS plate.
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Figure 2-SEM images of polymer layer surface before [(A), (B)] and after [(C), (D)] vigorous shaking. PCL coating layer (control 1) was
prepared by spray coating of PCL onto SS plate. The stability of PCL coating layer was tested by incubation of sample plate in 0.1 M PBS

buffer (pH 7.4, 0.05% Tween 80) with vigorous shaking (200 rpm).
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Figure 3—-SEM images of polymer layer sutface before [(A), (B)] and after [(C), (D)] vigorous shaking. PCL coating layer (control 2) was
prepared by spray coating of PCL onto TiO,-coated SS plate. The stability of PCL coating layer was tested by incubation of sample plate
in 0.1 M PBS buffer (pH 7.4, 0.05% Tween 80) with vigorous shaking (200 rpm).
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Figure 4-SEM images of polymer layer surface before [(A), (B)] and after [(C), (D)] vigorous shaking. PCL coating layer was prepared by
coating processes of SAM, photoreaction and spray coating of PCL onto TiO,-coated SS plate as shown in Figure 1. The stability of PCL
coating layer was tested by incubation of sample plate in 0.1 M PBS buffer (pH 7.4, 0.05% Tween 80) with vigorous shaking (200 rpm).
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