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Basic_study of next generation axial flow blood pump to realize minimally
invasive ventricular assist device by free-running in aorta
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In this study, we studied a catheter-mounted miniature axial flow blood pump

placed at aortic valve position. We developed a miniature axial flow blood pump using a miniature
magnetic fluid shaft seal, and the miniature magnetic fluid shaft seal composed a neodymium magnet
ring, an iron ring, and a magnetic fluid particularly designed for artificial hearts. From FEM
magnetic analysis, the magnetic fluid shaft seal has enough seal pressure for axial flow blood
pumps. In in-vitro experiment using 40% glycerin solution as working fluid, the miniature axial flow
blood pump has same pump performance as Impella 5.0 until 26000rpm, but it had motor output
shortage above higher speed region.

Also we investigated pulsatility of blood circulation under left ventricular assistance using a
axial flow blood pump placed at aortic valve position, and its magnitude of pulsatility is much

higher than usual continuous flow blood pumps. Then it can serve more effective circulatory
assistance.
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