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Research on Mechanical Properties of Expansion Process for Targeted Drug Eluting Stent

GUO Jing-zhen, SONG Cheng-li, CUI Hai-po
Shanghai Indtitute for Minimally Invasive Therapy, School of Medical Instrument and Food Engineering, University
of Shanghai for Science and Technology, Shanghai 200093, China

Abstract: Objective The emergence of drug-eluting stents (DES) had a remarkable significance in the treatment for
cardiovascular stenosis. Mechanical properties of expansion process for DES has an important effect on the success of coronary
stent implantation. The entire deformation process of balloon-expansible coronary stents includes three stages: the compressing
process towards the balloon when the stents are assembling; the expanding process under the force exerted by the balloon; the
periodic compressing process of the vascular wall after the balloon was removed. The mechanica performances of expansion
process for two different drug eluting stents (DES) were studied to provide scientific guidance for the design of DES. Methods
Two kinds of stent modelswith different structures (namely, stent |1 and stent | according to whether has dots ) were established
by Solidworks. The models were meshed with hexahedron mesh by Hypermesh.Then the meshes were optimized by
Hypermesh.The important mechanical properties of expansion process were analyzed by Abaqus. Results Compared with stent
I, stent |1 could carry less drugs while had the same mechanical properties, including the rebound ratio of radia direction, the
rebound ratio of axial direction and the inhomogeneity of expansion. And compared with stent 11, stent | had a bigger high-stress
area on the support and the maximum stress (585.5 Mpa) was higher than the one of stent 11(446.2 Mpa). Conclusion Compared
with the conventional DES, the targeted DES could maintain the same mechanical properties while reduced the drug-loading
capacity, which shows a good prospect in clinical application of the treatment for cardiovascular stenosis diseases.

Key words: drug eluting stent; targeted; expansion process; mechanical properties
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Fig.2 The Radial Displacement-time Curve of the Stent
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Fig.3 The Axial Displacement-time Curve of the Stent
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Tab.2 The Axial Rebound Behavior of the Two Stents

Expansion Stent | Stent 11 Expansion Stent | Stent 11

diameter Axial rebound Axial rebound Axial rebound Axial rebound diameter Axial rebound Axial rebound Axial rebound Axial rebound

(mm) amount (mm) rate(%) amount (mm) rate(%) (mm) amount (mm) rate(%) amount (mm) rate(%)
1.33 0.005 0.19 0.004 0.15 1.33 0.00325 0.0807 0.00112 0.0279
1.36 0.080 2.96 0.060 2.21 1.36 0.00892 0.219 0.00469 0.116
1.39 0.114 4.10 0.109 3.92 1.39 0.0137 0.338 0.00923 0.228
142 0.124 4.37 0.120 4.23 1.42 0.0157 0.388 0.0116 0.287
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Tab.3 The Inhomogeneity of Expansion of the Two Stents
Expansion Stent | Stent 11
diameter Central End Inhomogeneity Central End Inhomogeneity
(mm) diameter(mm)  diameter(mm)  of expansion index(%) diameter(mm)  diameter(mm)  of expansion index(%)
1.33 1.306 1.305 0.0766 1.325 1.322 0.151
1.36 1.326 1.324 0.151 1.332 1.334 0.150
1.39 1.337 1.336 0.0748 1.340 1.341 0.0746
1.42 1.362 1.361 0.0434 1.360 1.361 0.0735
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