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Design of a high performance vascular stent with asymmetric

structures

ZHOU Wen-xuan, WANG Ming, GAO Min-yu, LI Xiang, LUO Yun( Institute of Biomedical
Manufacturing and Life Quality Engineering, State Key Laboratory of Mechanical Systems and Vibration, School

of Mechanical Engineering, Shanghai Jiaotong University, Shanghai 200240, China)

Abstract; Objective To design a novel high performance stent with preferable axial flexibility by using smaller
strut thickness and less metal coverage which would not compromise its radial strength, so as to reduce the in-
stent restenosis. Methods Based on researches about deformation properties of both the symmetric and asym-
metric cell structures, the new stent structure was designed and analyzed through numerical simulation. The ra-
dial strength and bending stiffness tests were performed to evaluate the stent made by the new design. Results

The proposed design possessed a higher radial strength, smaller metal coverage and good flexibility, which would

be beneficial for the reduction of in-stent restenosis. Conclusions The asymmetric structure-based stent design
method is effective, by which a high performance stent design can be obtained.
Key words: Vascular stent; Asymmetric structure; Radial strength; In-stent restenosis; Flexibility
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Fig.2 X and Y displacement after deformation of the quadrilateral
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unit, (b) Control stent I, (¢) Control stent 1T

(6] JUAR] ZH00 S SR A5 R HEAT RS KR 2 mm, N
o0 2.25 mm, ZAEFHE AN 80 wm x 80 pm,
TERCEALALL | SR B TS 7E P A N4 F
Mz ], FRAEH p — AP AR B hn 1 mm (532 w437
B, [l [ 7 o5 — AP Al i 4l B RS, e P4l 3
IR Z (AN TC B ) 2 il oG &R L 1 B B AL RS A
2B RH ) Z 18] 1 5 F8 IV B e 1 S 2R 4 448 1] B2
TEREAAA P AT R R T 20 wm 9 C3D8R FAJT, 73
Mra RNl 4 Fron. 58 MR 4R ot FE e s 220 ) F
43519°0.6.0.4 F10.35 N, BIZIEXS FRES 4 W22 AH

XX HEALSBIA 50% 1 T1% 1 1T
0.71
0.6
0.5
041
Z
~ 03t
02} —=— WA
Al = WAL 11
—— MHE
0 0.2 0.4 0.6 0.8 1.0

AL /mm

4 TFHESHEHERILL

Fig.4 Results for the plane compression method
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Fig.5 Structure of the stent hole and geometry of the final stent
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Fig.6 Experimental setup for the plane compression method
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tion results
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