Blood Cell Adhesion on Silicone Polymeric Heart Valves
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Abstract. The goal of this project is to develop an artificial heart valve that reduces the shortcomings of current bioprosthetic and mechanical valves, specifically, to minimize blood cell adhesion while
maximizing durability. Avoiding blood cell adhesion is key to preventing platelet activation and subsequent thrombogenetic effects while an increase in durability will allow for fewer surgeries throughout the life of
the patient. To achieve these effects, a single polymer structure made of a silicone elastomer was chosen for the trileaflet valve design. Encouraging results regarding blood cell adhesion have been achieved by
controlling the surface textures of the valves via a Magnetic Abrasive Finishing (MAF) process. However, further experimental and computational work is necessary to optimize the valve design.
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Conclusions
The blood cell adhesion is reduced by smoothing the leaflet

mold surface and abrasive pushed by the magnetic particles. In surface, and the mold surface fabrication is a key to controlling
the case of Figure. 2, the mold rotates and the abrasive E the effects. Future work will include continued refining of mold
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adhesion. Computational simulations and  improved
manufacturing techniques will also be explored to increase
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repeatability and efficiency.
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