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Abstract: Finite element analysis(FEA) has been extensively applied in the analyses of biomechanical properties
of stents. Geometrically, a closed-cell stent is an assembly of a number of repeated unit cells and exhibits periodicity
in both longitudinal and circumferential directions. This study concentrates on various parameters of the FEA models
for the analysis of drug-eluting biodegradable polymeric stents for application to the treatment of coronary artery
disease. In order to determine the mechanical characteristics of biodegradable polymeric stents, FEA was used to
model two different types of stents: tubular stents(TS) and helicoidal stents(HS). For this modeling, epigallocatechin-
3-0O-gallate (EGCG)-eluting poly[(L-lactide-co-&-caprolactone), PLCL] (E-PLCL) was chosen as drug-eluting stent
materials. E-PLCL was prepared by blending PLCL with 5% EGCG as previously described. In addition, the effects
of EGCG blending on the mechanical properties of PLCL were investigated for both types of stent models. EGCG
did not affect tensile strength at break, but significantly increased elastic modulus of PLCL. It is suggested that FEA
is a cost-effective method to improve the design of drug-eluting biodegradable polymeric stents.

Key words: poly(L-lactide-co-&-caprolactone), epigallocatechin-3-O-gallate, finite element analysis, bio-
degradable polymer stent, coronary artery disease
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Hold WA AHE 93 04 BUES T B . 1 45 40  0.11  0.44
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1. K= 2 eped 4 45 40 007 028
1. AE-B= MESHAM DEXI| OIE AIH 9] A4>(young’s modulus)@} Q1A= (tensile strength)
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(a) (b)
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(a) EGCG7} E£3HER] k2 I1F 1(@2)7 EGCGr| 23 5 1%
2QEZ), (b) AHE o] &3 A
Fig. 2. Tensile test of specimens using tensile jig of material
testing machine; (a) Group 1 without EGCG (left) and
Group 2 with EGCG (right), (b) Photograph of specimen
during a tensile test
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Fig. 3. Loading and boundary conditions; (a) Analysis condi-
tion of direction of the longitudinal axis of stent FE model

(M1), (b) Analysis condition of direction of the horizontal axis
M2)
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Table 2. Three-dimensional FE model of helicoidal stents
(HS) and tubular stents (T'S) according to number of helix,
pitch and strut thickness

. Strut
HS Models Helix# 11D it ness '
(mm) Model
(mm)
Model I-1  Single 2 0.25 Y
Model I-2  Single 2 0.125 mﬂmmm
Model -3 Single 6 0.25 WWWWV
. Strut
TS Models Helix# AP 1 ikness '
(mm) Model
(mm)
Model II-1  Double 4 0.125 NN
Model I1-2 Quadruple 4 0.125 m
Model II-3  Octuple 6 0.12 u
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