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Development of a catheter-based itravascular rotary blood pump for assisting
selective blood circulation in heart failure

Sumikura, Hirohito
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L/min 50 mmHg 25,000 rpm

In this study, a catheter-based intravascular rotary blood pump for
assisting renal blood circulation was developed. The prototype blood pump was manufactured based on
computational fluid dynamics analysis results and its pump performance was evaluated in in vitro
experiment. In addition, the hydraulic performance of the prototype blood pump was evaluated using a

mock circulation circuit which included renal arterial branch under pulsatile systemic hemodynamic
condition. The results of in vitro experiments, a flow rate of 1 L/min for a 50 mmHg pressure head
was achieved at rotational speed of approximately 25,000 rpm in the prototype blood pump.
Additionally, the prototype blood pump was able to increase renal arterial flow and pressure of both

renal arteries selectively. The developed catheter-based intravascular rotary blood pump displayed
sufficient performance for assisting both renal arteries.
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