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Wireless power transfer for implantable small medical devices using electromagnetic induction;

relationship between transmitting coil’s diameter and electromagnetic biological effects
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Abstract: Wireless power transfer (WPT) is used in implantable medical devices. Our WPT system uses inductive link
between transmitting coil placed around the waist and receiving coil inside the body. In this research, to determine optimal
frequency, the AC-AC energy transmission efficiency # was measured at transmitting frequency of 0.3 to 2.0 MHz at 90 mW
load power consumption. A maximum # of 19.2% was obtained at 1.9 MHz. Internal electric field £ and Specific Absorption

Rate (SAR) at 1.9 MHz were analyzed by electromagnetic simulation with Method of Moment and Finite Element Method to

evaluate adverse health effect caused by electromagnetic fields. To reduce biological effects and transmit more power,
transmitting coil’s diameter d was changed from 250 mm to 590 mm. As a result, £ and SAR were reduced from 7.9 V/m,
0.015 W/kg (at d = 250 mm) to 3.6 V/m, 0.003W/kg (at d = 590 mm).
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Fig. 1 (a) Transmitting coil and aquarium and (b) Receiving
coil.
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Fig. 2 Measurement result of AC-AC energy transmission
efficiency.
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Fig. 3 Analysis model. Fig. 4 Analysis result of internal

electric field at 1.9 MHz.
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Fig. 5 Analysis result of (a) internal electric field and (b) SAR
at 1.9 MHz.
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