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Prediction of Thrombus Formation by CFD with Platelet Sitmulation
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Abstract: This paper describes prediction of thrombus formation in shear flows by CFD with considering platelet
activation. The aim of this study is to establish the prediction of thrombus formation by comparing with our previous
results related to visualizations of thrombus formation on blood flows. By comparing them, the thrombus formation model
with shear induced platelet activation will be improved. In this investigation, the orifice flows were used for these
comparisons and the platelet activation model were also applied. The key point is to modify the reaction rate of chemical
reaction using shear induced activation model. The results show that the tendency of the prediction agrees well with
experimental results of thrombus formation. It is concluded that the simple activation model can be applied for the
thrombus induced by high shear rate. The method can be applied easily to the high shear flow such as rotary blood pump.
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Fig.1 Geometries of orifices for the
previous visualizations of thrombus
formation
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Fig.2 Simple deposition model for
prediction of thrombus
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Fig.3 Time history of deposition number
of activated platelet on the wall
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Fig.4 Effects of shear rate on whlte
thrombus formation rate by laser sheet ©
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Fig.5 Deposition rate of AP with averaged
shear rate per volume





