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Effect of Minimum Thrust Bearing Gap on Hemolysis of a Hydrodynamically Levitated
Centrifugal Blood Pump for Extracorporeal Circulatory Support
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Abstract: We have been developing a hydrodynamically levitated centrifugal blood pump with a disposable pump head for
extracorporeal circulatory support. The impeller levitated using hydrodynamic bearings without any displacement-sensing
module and feedback control circuit. However, narrow bearing gap has the influence for causing hemolysis. The purpose of
this study is to evaluate the effect of minimum thrust bearing gap on hemolysis of a hydrodynamically levitated centrifugal
blood pump for hemolysis reduction. First, we adjusted impeller levitation position by changing the top shroud area and
measured the thrust bearing gap using a laser focus displacement meter. Second, we conducted in vitro hemolysis test by
using bovine blood at a pressure head of 200 mmHg and a flow rate of 4.0 L/min for 2 hours. Consequently, it was found

that the hemolysis level was improved by expanding the outer-bottom and top bearing gaps.
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Fig. 5 Photograph of in vitro hemolysis test
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