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Fig. 2 Heat penetration experimental setup
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Fig. 3 Transient thermal image
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(a) P=20 W, D=5 cm and =9 min (temperature range: 283.2~288.8 K)

(b) P=30 W, D=5 cm and /=9 min (temperature range: 287.3~299.3 K)

Fig. 4 Heat penetration for different output powers of applicator
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Fig.5 Temperature and temperature deviation for different output powers of applicator when D=5 cm and =9 min
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(¢) P=30 W, D=10 cm and =6 min (temperature range: 281.2~286.8 K)
Fig. 6 Heat penetration for different distances

between applicator and simulative tissue
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Fig. 7 Temperature and temperature deviation for different distances between applicator and
simulated tissue when P=30 W and 1= 6 min
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(a) P=30 W, D=3 cm and /=3 min (temperature range: 285.5~302.7K)  (b) P=30 W, D=3 cm and =15 min (temperature range: 289.3~313.3 K)

Fig. 8 Heat penetration for different irradiation duration
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Fig. 9 Temperature and temperature deviation for different irradiation duration when P=30 W and D=3 cm
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Heat penetration in microwave hyperthermia based on infrared thermography

Sun Bing"'?, Jiang Guotai', Lu Xiaofeng®, Cao Yi'

(1. School of Life Sciences and Technology . Tongji University, Shanghai 200092, China;
2. School of Electronics and Information, Soochow University, Suzhou 215021, China;
3. School of Computer Science and Technology, Soochow University ., Suzhou 215021, China;
4. Institute of Radiation Medicine and Public Health , Soochow University, Suzhou 215021, China)

Abstract; According to the electromagnetic theory, permeating depth of the 2 450 MHz microwave in homogeneous media is
analyzed. A nonlinear heat transfer model is applied to predict the temperature variation in biotissues under the microwave irradia-
tion. Based on the thermal images measured by an far-infrared imager, the heat penetration of multi-layered homogeneous medium
simulating biomaterial is studied. The experimental results show the difference between permeating depth and heat penetration.
The heat penetration is mainly related to the power of microwave antenna, distance between antenna and biomaterial, and duration
of irradiation, etc. Adopting high power microwave, long irradiation duration or close distance can enhance heat penetration in the
human body.

Key words: microwave hyperthermia; heat penetration; infrared thermography; simulating biomaterial



