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Microwave Focusing Using Lens Applicator

O TR (EAEEREE)
Yoshio NIKAWA, Kokushikan University

Abstract: A direct-contacted lens applicator for localized microwave hyperthermia is proposed and developed with a
computer-controlled microwave heating system. The applicator is a practical one that can converge the radiating
electromagnetic field to deposit its energy deep in human tissues. The discussion is made for the applicator to design and
test in free space and to advance it to be able to apply against human body. The experimental results, which agree with the
theoretical ones, show that the applicator which operates at 430 MHz and 2.45 GHz band could heat at twice the depth at
which a simple and conventional waveguide applicator could heat. The experimental results using a developed computer
system that supplies microwave energy and circulated cooling water to the developed applicator show that the temperature at
the heating location in the human tissue model were maintained at the setting allocation. The results of the phantom model
using the system with the applicator show that the maximum depth of noninvasive heating was more than 70 mm below the
surface. These results are available for the clinical hyperthermia treatment of cancer.
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(b) Design of radiation plane
Fig. 1. Design of metal plate lens for microwave focusing.
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Fig. 2 Applicator with converging cylindrical microwave
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Fig. 3  Electric field distribution from different apertures.
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Fig. 6 Block diagram of heating equipment.
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(b) H-plane view Fig. 7 Photo of heating system using lens applicator.

Fig. 4 End view of both E- and H-plane converging
lens applicator.
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Fig. 8 Temperature distribution in the model of human tissue
using E-field distribution for valuable focal lengtht?.
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