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Research of surface micro-structure and anti-coagulant
property of pyrolytic carbon induced by laser

YE Xia', WANG Ze'*, ZHOU Ming”, CHEN Ju-fang', LEI Wei-ning', CAI Lan’
(1. Department of Mechanical Engineering, Jiangsu University of Technology, Changzhou 213001, China; 2. Center for

Photon Manufacturing Science and Technology, Jiangsu University, Zhenjiang 212013, China)

Abstract: In order to study the effect of the micro-structure of the material surface on its anti-coagulant

characteristics, the micro-structures were fabricated on pyrolytic carbon, the most popular material of heart valves, with

nanosecond laser. The micro-structures coated with silylation were periodic micro-holes and micro-gratings. The

topographies were characterized by scanning electron mircoscopy, the surface chemical composition was characterized by X-
ray diffraction, the surface energy was characterized by contact angle machine, and the anti-coagulant characteristics were
measured. The results show that the chemical composition is the same between the micro-structure surfaces and the smooth
surfaces, the micro-structure surfaces have the super hydrophobicity and the low surface energy. Comparing with the smooth
surface, the micro-structure surface has less platelet adhesion, fewer clusters, fewer deformation and better anti-coagulant
property. The results are helpful to improve the anti-thrombotic characteristics of the artificial heart valves by surface
modification.
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Fig. 1 Experimental setup equipment

Table 1  Processing parameter

number of sample pulse energy/ ) scanning gap/ pum

sample 1 80 0.04
sample 2 80 0.05
sample 3 80 0.06
sample 4 115 0.04
sample 5 115 0.05
sample 6 115 0.06
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Fig.2 XRD graph of pyrolytic carbon

1: before processing
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Fig.3 SEM images of micro-structures of pyrolytic carbon surface at
different parameters
a ~ c—pulse energy 80wJ, scanning gap 0.04pm, 0. 05pm,
0.06pm d ~ f—pulse energy 115uJ, scanning gap 0. 04pm,
0. 05pm,0. 06 pm

2.3 EmmlE
IR [P AR R T P R A i A P9 R/ N S T [
PRI R 2T AE R/ o - WL fl £ K, DU HE R T

Fig.5 SEM images of the platelet adhesion of different surfaces
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a—the smooth surface b ~ g—the micro-structure surfaces
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