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Optimal design of a hydrodynamically levitated centrifugal blood pump by design
of experiment techniques
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A hydrodynamically levitated centrifugal blood pump has been developed. In
this study, design of the hydrodynamic thrust bearing for the blood pump was optimized using
artificial intelligence (Al) to improve bearing performance and hemocompatibility. Input parameters
for neural network (NN) were number of grooves, groove angle, inner and outer groove depths. Output
parameters were bearing levitation force and damage index (DI) of red blood cell calculated by
computational fluid dynamics analysis. By these parameters, a NN was constructed. Then, bearing
levitation force and DI for 450 models were calculated, and three optimal candidate models were
selected. In the validation tests, one of the optimal candidate models had better levitation
performance and hemolysis performance compared to other models including the conventional models. In

conclusion, a hydrodynamic bearing could be optimized using Al to improve both bearing performance
and hemocompatibility.
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