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Objective:  To assess the feasibility of utilising magnetic stent struts in drug-eluting stents (DES) to alleviate the adverse effects of non-physiological shear stresses which may precipitate late-stent thrombosis (LST).
Background:  Adverse haemodynamic flow effects may promote LST in arteries featuring DES by: 1) amplifying platelet-activating high wall shear stresses (WSS) along the top surfaces of the stent struts, and 2) increasing endothelial dysfunction due to regions of low WSS adjacent to the struts. By magnetising the stent struts, two major forces may be induced on the surrounding blood: 1) magnetisation forces which reorient red blood cells to align with the magnetic field, and 2) Lorentz forces which oppose the motion of the conducting fluid. This study investigates whether these forces can be used to locally alter blood flow in the vicinity of DES struts in a manner which alleviates the disturbances which precipitate LST.
Methods:  Two-dimensional steady-state Computational Fluid Dynamics simulations were used to numerically model blood flow over a single DES strut with a square cross section. The magnetic flux density is varied at the strut to elucidate magnetic effects on the blood flow. Each model is compared in terms of the magnitude of WSS in the vicinity of the stent strut and the lengths of separated flow regions. Drug transport into the surrounding arterial tissue is also compared.
Results & Conclusions:  Magnetising the stent struts is found to influence blood flow behaviour by: 1) reducing the magnitude of WSS along the top strut surface and 2) reducing the size of separated flow regions aft of the strut. These results convey that DES thrombogenicity can be reduced through the implementation of magnetic struts, and without significantly retarding drug transport into the arterial tissue. However, prohibitively strong magnetic fields may be required to achieve these results. 

