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Flow in artificial heart, in an attempt to eliminate hemodynamic problems and increase their longevity.
This project will allow optimizing the designs to reduce hemolysis and to prevent thrombosis.

Flow through artificial heart valves in the left ventricle, including bileaflet mitral valve and native
aortic valve. The aims are two-fold: (i) description of the flow field for better understanding of clinical
observations and (ii) optimization of designs of prosthetic heart valves for enhanced longevity.
Platelet activation in coronary stenosis. The cumulative effect of the hemodynamical forces and
the duration the blood components is exposed to may determine whether it is brought beyond its
coagulation threshold. Regions where activated platelets might be found and subsequently adhere to
the wall and occlude the blood vessel are tracked.

Contac-induced membrane stiffening on platelet adhesion. Adhesion of the platelet's membrane occurs
at focal adhesions (FA) and other specific sites. We hypothesize that cellular adhesion should be
affected by such changes in the bending stiffness of the membrane complex in the FA . This hypothesis
is tested by structural analysis and parametric investigation.

Endothelial Cells pre-conditioning and mechano-transduction. We designed a two stages bio-reactor
that permit seeding and culturing ECs in silicone rubber tubes, allowing the replication of the natural
environment of ECs. It is also possible to combine several types of mechanical load at once to study

their synergy or antagonist effects.
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