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Study on impeller dynamics in blood and its application to additional functions
in a magnetically-levitated ventricular assist device
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Ventricular assist devices (VADs) have been used for a long-term support of
heart failure patients. In addition to the development of the devices, development of technologies
to improve both QOL and survival rate is also desired these days. In this study, we have developed a

method for measuring the blood viscosity in a sensorless manner and applied it to high-accurate
estimation of the flow rate and detection of blood coagulation.

In this method, sinusoidal current is applied to the electromagnet and impeller is vibrated. By
measuring the phase difference of the impeller displacement and current in the electromagnet, blood
viscosity was estimated. This method is applied to the flow rate estimation, which consists of the
motor torque, rotational speed of the impeller and viscosity. Finally, the coagulation of porcine
blood inside the pump was detected by measuring the viscosity of blood.
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5L/min
100mmHg
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Qest = o + kou + ks
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