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Development of a pulatile VAD having a valve mimicking aortic valve
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We focus on vibratin? flow ﬁump (VFP) to develop a LVAD that generates
pulsatile flow. Conventional VFP has used Jelly-fish valve as the check valve. It has been pointed
out that there is a risk of hemolysis by shear of the blood in passing through the valve. Therefore,
we proposed using a check valve which mimics structure of the aortic valve. In this study, we
developed a pump system of the VFP and observed the pump characteristics using the proposed valve.
It was shown that the pump discharged more flow and generated higher head using the proposed valve
compared to the Jelly-fish valve. Slope of the P-Q curve, however, changed greatly depending on the
driving frequency of the pump.
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Fig. 1 Schematic diagram of pump system and closed-loop fluid circuit.



Fig. 2 Trileaflet valve. Fig. 3 Jellyfish valve.
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Fig. 5 High-speed images of trileaflet valve at f = 10 Hz.
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Fig. 6 Relationship between flow rate and pressure difference across pump for various f.
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Fig. 7 Valve seat. Fig. 8 Trileaflet valves made with vacuum foaming.
(Left: PVC, Center: PU, Right: PE)
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