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Implantable power generation system utilizing muscle contractions controlled by
electrical stimulation
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An implantable power generation system driven by muscle contractions for
supplying power to active implantable medical devices (AIMDs), such as pacemakers and
neurostimulators, is proposed. In this system, a muscle is intentionally contracted by an electrical

stimulation in accordance with the demands of the AIMD for electrical power. In this study, using
the gastrocnemius muscle of a toad, the characteristics of muscle contraction by electricit%
stimulation was surveyed. Furthermore, micro rotary and linear type generators converting the muscle
motion to electric power were proposed and tested.
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Fig. 1 Experimental setup for measuring
muscle contraction characteristics
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Fig. 2 Prototype of rotary type micro generator
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Fig. 3 Concept of liner type micro generator
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Fig. 4 Prototype of linear type micro generator
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Fig. 5 Stimulation waveform and contraction
tension in isometric contraction
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Fig. 6 Stimulation waveform and contraction
distance in isotonic contraction
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Fig. 7 Power generation efficiency of prototype
with variety of load resistances
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Fig. 8 Input and output voltage and power
(stimulation parameter: 40 Hz, 0.9 s, 3.6 V)
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Fig. 9 Power generation using enamel coil
with a gap of 2.5mm
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