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Studies on the effect of illicit drug detection equipment using radio waves on human health
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Illicit drug detection equipment using radio waves is currently under development in the Central Customs Laboratory,

Ministry of Finance. In this work, to evaluate the impact of radio waves irradiated from the equipment to the human body,

we calculated the maximum input power to the antenna to comply with Radio Radiation Protection Guidelines in Japan, by

computing the local specific absorption rate (SAR) over 10 g of arbitrary tissue and the internal electric field strength under

an electromagnetic simulation. The results showed the safety of the inspection equipment for the human body according to

the Radio Radiation Protection Guidelines, when operated with the antenna power of less than 423 W in the general

environment and the antenna power of less than 1,691 W in the controlled environment.
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Table 1 Partial Body Absorption Guidelines of Radio Radiation Protection
Guidelines about local SAR over 10 g of arbitrary tissue and internal
electric field strength at 1.214 MHz.

Local SAR over 10 g | Internal electric field strength
of arbitrary tissue (f=1.214 X10°Hz)
Controlled environment 10 (W/kg) 27x10% xf | 328 (V/m)
General environment 2 (W/kg) 1.35x 10* x f| 164 (V/m)
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Fig. 1 Spiral type surface coil and antenna coil section of prototype
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Fig. 2 Calculation model in the electromagnetic simulation
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Fig. 4 The distribution of the local SAR over 10g of arbitrary tissue in the electromagnetic simulation on (a) the surface of the body, (b) the cross-section of the
body, and (c) the depth profile in tissues
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Fig. 5 Comparison between the local SAR over 10 g of arbitrary tissue by
0-5,000 W in the electromagnetic simulation and the guideline value of
Radio Radiation Protection Guidelines
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Fig. 6 The distribution of the internal electric field strength in the electromagnetic simulation on (a) the surface of the body, (b) the cross-section of the body, and
(c) the depth profile in tissues
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