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Autonomous flow rate control for a ventricular assist device on the basis of driving current by

stochastic method
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Abstract: A ventricular assist device (VAD) is a device with mechanical pumps implanted adjacent to the patient's native
heart to support the blood flow. Mechanical circulatory support using VADs has been an essential therapeutic tool for
patients with severe heart failure. Adaptive control of VADs that automatically adjust the pump output with changes in a
patient state is one of the important approaches for enhanced therapeutic efficacy. At clinical site, however, the automatic
VAD control would be difficult because of the difficulties in long-term stable measurement of biological information and
modeling of the whole including the VAD and the cardiovascular dynamics. To solve this problem, we have proposed a
search algorithm using stochastic behaviors for an autonomous VAD control. In this study, we sought to investigate
whether the control method was useful for the adaptive control of a VAD by even only parameters to be acquired from the

device side.
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Fig. 1 One example of the behaviors for the inflow sucking
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