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We conducted basic research on heart beat sensing and cardiac power
generation using flexible organic piezoelectric sensors, verifying direct signalization of physical
movement (contraction/expansion) of a 3D heart model, stress detection as a potential indicator of
cardiac muscle strength, and operation under a simulated in vivo environment. In addition, we
fabricated a prototype organic piezoelectric device coated entirely with vapor-phase polymerized
parylene C, a biocompatible material, and conducted animal experiments using mice. The piezoelectric

voltage output was negative during contraction and positive during relaxation of the mouse heart,
and the piezoelectric output waveform was almost identical to the heart rate of the mouse heart. The
calculation of the power derived from the pulsation of the mouse heart showed that energy
generation on the order of about 0.1 pW was observed, indicating the possibility of in vivo power
generation.
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