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Investigation of the Effects of Pulsatile Blood Flow on Arterial Drug Uptake for Drug-
eluting Coronary Stents

Kimiya Kasaeinia!, Rafat Mohammadi?*, Ali Seyedhosseini!
1 MS.c., Mech. Eng., Arak Univ., Arak, Iran
2 Assoc. Professor, Mech. Eng., Arak Univ., Arak, Iran

Abstract

Blood flow characteristics have a considerable impact on drug uptake from drug-eluting stents. Therefore,
this study investigated the effect of pulsatile blood flow induced by heartbeats on hemodynamics and drug
transfer from drug-eluting stents using computational fluid dynamics. Previous studies have investigated
the impact of this feature on renal vessels; However, this issue has not been investigated in the case of
coronary arteries. For this purpose, the blood flow and drug transport in the lumen and tissue of a stented
right coronary artery have been simulated unsteady and non-Newtonian. To analyze the impact of pulsatile
flow waveform, three different pulsatile flows including a physiological waveform in the human right
coronary artery, a general physiological waveform in the arteries of the human body, and a simple sinusoidal
waveform were imposed. Furthermore, the results were compared for three Womersley and two Reynolds
numbers. The results indicate that the flow waveforms and their frequency (Womersley number) have a
negligible effect on hemodynamics and drug transfer. However, the impact of Reynolds number is
significant. The results also show that the impact of blood viscosity on hemodynamics and drug transfer is
negligible. Therefore, assuming blood as a Newtonian fluid in these simulations could be accurate.

Keywords: Pulsatile Blood Flow; Drug-eluting Stent; Drug Delivery; Hemodynamics; Computational Fluid
Dynamics.
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