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Study on a transcutaneous energy transmission system that suppresses
high-frequency leakage current flowing from a transcutaneous transformer to the
human body

Shiba, Kenji
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Transcutaneous power transmission is a powerful method of wireless power
supply to medical devices such as implantable ventricular assist devices with high efficiency using
the magnetic field. These transmitting coils are placed on the skin and the receiving coils are
implanted inside the body (transcutaneous transformer). The transcutaneous transformer is
waterproofed and insulated with insulating resin. However, since a high frequency voltage of 100k to

20MHz is applied, the high frequency current leaks into the human body through the capacitive
component in the insulating resin. In this study, we named this high-frequency patient leakage
current, and clarified the current source, current route, electrical equivalent circuit including
the human body, and technology to reduce it below the safety threshold through the electromagnetic
analysis and experiments.
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