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The Effect of Sirolimus on Cholesterol Crystal Volume Expansion: Implications for Plaque Stabilization
I. Baig, A. Janoudi, R. Huang, G.S. Abela
Michigan State University, East Lansing, MI, USA
Background: Sirolimus has been used as a stent coating to reduce the incidence of re-stenosis in implanted coronary artery stents. Cholesterol has been shown to expand in volume upon crystallization leading to rupture of atherosclerotic plaques during myocardial infarction and stroke. We tested the effect of sirolimus on volume expansion during cholesterol crystallization. 

Methods:  Cholesterol powder (3g) was mixed with sirolimus (1 to 4.5mg) and melted to a liquid state in volumetric cylinders. The volume was recorded at the meniscus and the liquid allowed to crystalize at room temperature. Volume expansion was measured from the liquid meniscus line to the peak height expansion of crystals. Crystallography of samples was performed to determine percent decrease in crystallization. 

Results: There was a consistent and significant dose-related attenuation of cholesterol crystal volume expansion with sirolimus. Complete inhibition of volume expansion occurred at 4.5mg of sirolimus (Figure). Also, crystallography demonstrated a 7% reduction in cholesterol crystallization. 
Conclusions: These findings suggest that sirolimus coating of stents may contribute to plaque stabilization following angioplasty procedures by inhibiting further volume expansion of cholesterol. This may also contribute to their beneficial effects on recurrent cardiovascular events at treated sites.
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