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Development of a hydrodynamically levitated centrifugal blood pump for an
extra-corporeal circulation support
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We have developed a hydrodynamically levitated centrifugal pump for an
extra-corporeal circulation support. In this study, we investigated an optimal geometry of hydrodynamic
bearings in the developed blood pump for the reduction of hemolysis. In order to investigate the optimal
geometry of the hydrodynamic bearings, we performed a numerical simulation based on Lubrication theory, a
measurement test of the bearing gap using a laser displacement sensor and an in-vitro hemolysis test
using bovine blood. As a result, in the radial bearing, the optimal parameter combination was found to be
as follows: number of arcs 4, bearing clearance 90 y m, and groove depth 100 p m. This parameter
combination achieved a large radial bearing gap and improved the hemolysis level. In the thrust bearing,
the optimal geometry of the spiral groove was found to be the contraction model. This model achieved a
large thrust bearing gap and improved the hemolysis level.
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