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ABSTRACT
Cardiovascular disease such as atherosclerosis is one of the leading causes of the death in the world.
Balloon angioplasty with stenting as a non-invasive technique was considered as a well established and
effective tool to reduce the severity of atherosclerotic stenosis. Having information about the spatial and
temporal drug release from drug-eluting stents and drug uptake in the arterial wall could be a useful tool
to investigate in-stent restenosis, re-narrowing the lumen after stenting, which is experimentally expensive to study. Mathematical modeling together with numerical simulation facilitates the improvement
of stent efficacy by understanding its functionality. To not being exhaustive, see [1]-[5].
In this work, the local delivery of a therapeutic agent from a PLGA based bioabsorbable stent implanted in a coronary artery is mathematically modeled and numerically simulated for prediction and
investigation of the drug release and spatio-temporal drug distribution in an atherosclerotic plaque. The
mathematical model includes the transport of the dissolved drug in the viscoelastic polymeric coating
and the uptake of the drug with reversible binding in the viscoelastic arterial wall. Anisotropic vascular
drug diffusion coefficient is used in different layers of the arterial wall. The effect of the plaque stiffness
and the embedding depth of the stent on the drug uptake in the arterial wall are also investigated.
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