082-1

ABML2011 20114F11B3H-5H HiX (GZil LK)

DHEEEEED-HOBRAMKRR Y TOHEMRE

Therapeutic blood pump for cardiac functional recovery
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Abstract: A novel therapeutic blood pump for cardiac functional recovery has been developed to treat acute cardiac failure.
The device consists of a magnetically suspended motor and a centrifugal blood pump. It assists a patient’s heart with
synchronizing bypass flow rate with cardiac cycle. The pump performance was evaluated with a mock circuit filled with
the water. The device can pump a flow rate of 5 L/min against a head pressure of 100 mmHg at a rotational speed of 1800
rpm and can achieve a flow rate of 20 L/min against same pressure head with a rotational speed of 2600 rom. The flow
rate is changed between 5 L/min and 20 L/min cyclically with a frequency of 1 Hz according to the target rotational speed
changing from 500 rpm and 2000 rpm. The developed therapeutic blood pump has the potential to treat acute cardiac

failure.
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Fig. 1 Therapeutic blood pump
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Fig. 2 Cross sectional view of axial type maglev motor
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Fig. 3 Double-bias hybrid magnetic bearing
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Fig. 4 The control system
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Fig. 5 Developed centrifugal pump casing

Fig. 6 Developed levitated impeller
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Table.1 Filming condition of high speed camera
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Fig. 7 Experiment system
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Fig. 9 Maximum oscillation amplitude and maximum tilt
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Fig. 10 Radial displacement of levitated impeller
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Fig. 12 Transient response of rotational speed, pump head,
and flow rate to the target rotational speed
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