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Wireless Energy Transmission for Small Implantable Medical Devices using Capacitive Coupling

- Effect of Installation of a bolus on the Internal Electric Field Distribution -
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Abstract: Recently, various types of small implantable medical devices have been developed. These devices, although
implanted in the human body, require an external energy supply. The aim of this study is to develop a wireless energy
transmission system with electrodes attachable to the surface of the human body. A water bag (bolus) was placed between
the transmitting electrode and the surface of a human model to reduce the biological effect by electromagnetic field. We
developed a simple cubic model of biological tissue to consider and evaluate the effectiveness of the bolus and analyzed
the internal electric field and SAR from the electromagnetic field analysis. From the results, it was found that the bolus
facilitates the mitigation of the biological effect by absorbing a portion of the highly localized electric field.
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Fig. 1 Capacitive coupling type energy transmission system.
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Fig. 2 (a) SAR distribution of only the electrode when P, is
fixed. (b) SAR distribution of bolus assistant electrode when P,
is fixed.
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Fig. 3 Simple model of muscle for bolus effect examination.
(a) Simple model of only the electrode. (b) Simple model of
bolus assistant electrode.
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Fig. 4 (a) Electric ﬁeld distribution of only the electrode when
E o is fixed. (b) Electric field distribution of bolus assistant
electrode when E,, is fixed. (c¢) Electric field intensity on
dashed line of (a). (d) Electric field intensity on dashed line of
(b). (e) Electric field distribution of edge of an electrode. (f)
Electric field distribution of edge of bolus.
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Table 1 Each of setup
Model | Input power [W]| Input curren [A] | Frequency [MHz]
A 148 1.45 50
B 33.5 1.61 50
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Fig. 5 (a) SAR distribution of only the electrode. (b) SAR
distribution of bolus assistant electrode. (¢) SAR on dashed line
of (a). (d) SAR on dashed line of (b).
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