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ARTICLE INFORMATION ABSTRACT
Original Research Paper In-stent restenosis is one of the important disadvantages of Drug Eluting Stents (DESs). Awareness of
Received 04 January 2017 how polymer coated drug is distributed by these devices provides valuable information about its

Accepted 21 February 2017

- ) efficacy. Porous media theory has been employed in the modeling of drug polymer and the injured
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arterial wall is composed of media and adventitia. The established coupled PDEs describing local
pharmacokinets of heparin have been solved numerically by finite volume method. Two approaches,

Keywords: . .

Drh,g Eluting Stents (DESs) single phase and two phases models have been chosen for coating and the effect of local mass non-
Advection-diffusion-reaction equilibrium dynamics in the coating on drug distribution has been evaluated by allocating three
Atherosclerosis magnitude for solid-liquid transfer time characteristic. Moreover, the effect of lost drug by vasavasorum

Porous media

— ) and microcapilaries has been considered as well as cell metabolism. The results show a significant
Pharmacokinetics of Heparin

change in drug concentration distribution in the presence of phase change occurrence. Reducing in
solid-liquid transfer time characteristic is associated with drastic reduction in both drug egression from
polymer and washout from adventitia and has a pleasant effect. Also, consumption of drug decreases
concentration level in the wall dramatically, especially in adventitia.
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Fig. 1 Schematic representation of one-dimensional injured coronary
artery [20]
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Fig. 5 Concentration distribution along adventitia layer from injured
coronary artery for single phase and two phases models at a) 1h, b) 57h,
¢) 115h, with and without drug consumption.
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Fig. 7 Solid concentration distribution into polymeric coating for single
phase and two phases models at a) 1h, b) 57h, c) 115h, with and
without drug consumption.
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Fig. 9 Solid mass profiles in the polymeric coating by passing 115h for
single phase and two phases models with and without drug
consumption
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