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Evaluation of the stability of the hydrodynamic bearing system of the centrifugal blood pump
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Eisuke TATSUMI, and Yoshiyuki TAENAKA, National Cerebral and Cardiovascular Center

Abstract: A centrifugal blood pump with the unique hydrodynamic bearings has been developed as a blood pump for an
extracorporeal ventricular assist device. The hydrodynamic bearings enable non-contacting rotation of the impeller inside
the pump housing, which is expected to contribute to enhanced antithrombogenicity and endurance. This study deals with
stability of the hydrodynamic bearings on the low-speed conditions in terms of onset of mechanical contact and blood cell
damage caused by mechanical contact. The pump was able to rotate without mechanical contacts at the motor speed of
3000 rpm under pulsating flow mimicking the pulsatility of the native heart. The lower limit of safe operation in terms of
motor speed was evaluated as 2000 rpm, from the results of hemolysis testings.
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Fig.1 Outview of the centrifugal pump. Shown is the disposable
pump head.
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Fig.2 Hydrodynamic performance of the centrifugal pump
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Fig.3 Schema of the closed circulation loop with pulsating unit
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Fig. 4 Change of plasma free hemoglobin concentration
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