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Implantable power generation system driven by muscle contraction
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We have developed an implantable power generation system that utilizes the
contractile force of skeletal muscle induced by electrical stimulation as a power source for
battery-driven medical devices such as pacemakers and neurostimulators. In particular, this study
aims to: 1) propose, design, and evaluate a generator suitable for muscle contraction; 2) establish
an electrical stimulation control system that provides high output and low muscle fatigue with low
stimulation power; and 3) verify the effectiveness of the system through animal experiments. In the
design and evaluation of the generator, we proposed a power generation mechanism using a frequency
up-converter and an electret for low-frequency-driven muscles. We also designed a controller that
finds the optimal stimulus signal by constructing a muscle contraction model. Furthermore, we
demonstrated that the generated power exceeds the stimulated power using the gastrocnemius muscle of

a frog.
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