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Design of an implantable power generation system utilizing muscle contraction

O £FHE RIX)

ghpek GRLR) it

)I_DFE (ﬁj:j()

Wataru HIJIKATA, Tokyo Institute of Technology
Kota TOMIOKA, Tokyo Institute of Technology
Tadahiko SHINSHI, Tokyo Institute of Technology

Abstract: An implantable power generation system utilizing muscle contraction has been proposed to supply the power to
implantable medical devices such as pacemakers. In the generation system, an electromagnetic induction generator is
driven by the contraction force of the skeletal muscle, which is excited by the electrical stimulation. In order to enhance
the durability of the proposed system, we developed frictionless generator mechanism by using parallel leaf springs and a
contactless clutch mechanism utilizing magnetic force. In this generator, energy of the muscle contraction is stored in the
energy of the parallel leaf springs. By releasing the clutch, the spring energy is converted into the Kinetic energy of a
vibrator, and then, the electrical energy is induced by permanent magnets mounted on the vibrator and stator coils. The
prototype generator showed generated power of 20.9 uW and conversion efficiency of 24.7% in experiments.
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Fig. 1 Energy flow of the proposed in-vivo generation system
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Fig. 2 Principle of the proposed generation mechanism
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Fig. 3 Principle of the contactless clutch mechanism
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Fig.4 Proposed power generation mechanism
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Fig. 5 Relationship between restoring force of parallel leaf
springs and magnetic force from drive PMs: (a) Attractive
force type, (b) Repulsive force type
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