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Mechanical performance of targeted drug eluting stent during

compression process

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

Abstract. Objective To investigate mechanical performances of two different drug eluting stents (DES) during
compression process, so as to provide a scientific guideline for design of DES. Methods Using Solidworks, two
kinds of stent models, namely the common DES without slots in outside surface (Stent I) and the targeted DES
with slots in outside surface (Stent II) were established, respectively. The important mechanical properties of the
two stents during compression process, such as rebound ratio of radial contraction, rebound ratio of axial con-
traction, the inhomogeneity of compression and the distribution of residual stress, were analyzed by ABAQUS.
Results With the same outer radius, the difference values of rebound ratio of radial contraction, rebound ratio of
axial contraction and inhomogeneity of compressing for the two stents were 0.07%-0.12% , 0.016%-0.033% and
0.013 %-0.048% , respectively; there was a bigger low-stress area on the support of Stent Il. Conclusions Com-
pared with the traditional DES, the targeted DES could maintain the same mechanical performances while reduc-
ing drug-loading capacity, which shows a good prospect in clinical application of the treatment for cardiovascular
stenosis diseases.
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Fig.1 Geometric model of the stents (a) Stent I, (b) Stent II
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Fig.2 The radial displacement-time curve of two stents
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Tab.1 The radial rebound behavior of two stents
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1.26 0.146 5.79 0.148 5.86 0.07
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Fig.3 The axial displacement-time curve of two stents
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Tab.2 The axial rebound behavior of the two stents
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Fig.4 The radial displacement-time curve of middle and endmost
nodes of the stents (a) Stent I, (b) Stent II
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Tab.3 The inhomogeneity of tightening of the two stents
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Fig.5 Residual stress distributions on two stents
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