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Heating effect and infrared thermography study of bio-tissues
radiated by pulse modulated microwave

MA Guo-Jun'?, JIANG Guo-Tai', SUN Bing'
(1. School of Life Sciences and Technology, Tongji University, Shanghai 200092 ,China;
2. School of Electronics and Information, Jiangsu University of Science and Technology,
Zhenjiang 212003, China)

Abstract: Normal tissues may be damaged due to the high temperature if heated by continuous microwave. We proposed
that the temperature distribution of heated area inside the bio-tissues could be effectively controlled if the bio-tissues is radi-
ated by pulse modulated microwave coded with computer. Infrared thermography was applied to image temperature distribu-
tion of sliced homogeneous simulating biomaterial. Effects of temperature distribution in heated area of bio-tissues were ana-
lyzed and discussed while duty cycle, power and frequency of pulse modulated microwave were changed. The results

showed that raising the duty ratio and power, or changing frequency in certain range can make distinct heating effects in

bio-tissues. It provides a new effective heating method for tumor hyperthermia.
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Fig.1 Scheme of experimental system
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Table 1 Temperature of the 4™ bio-tissue in different duty
cycle(x =0.6 cm)
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Fig.2 Infrared thermography of the 4™ bio-tissue with different
duty cycles (power;35 W, period:3 s)
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Fig. 3  Temperature and standard deviation distribution of the
sliced bio-tissues in different duty cycles( power:35 W, period:3 s)
(a) Temperature distribution (b)Standard deviation distribution
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Table 2 Temperature of the 4™ bio-tissue in different pulse
modulation frequency(x =0.6 cm)
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Fig.4 Temperature and standard deviation distribution of the
sliced bio-tissues in pulse modulated microwave with different
frequencies ( power:35 W, duty cycle;1/2) (a) Temperature
distribution (b) Standard deviation distribution
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Table 3 Temperature of the 4™ bio-tissue in different mi-
crowave radiation power(x =0.6 cm)
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Fig.5 [Infrared thermography of the 4™ bio-tissue in different
pulse modulated microwave frequencies ( power: 35 W, duty
cycle:1/2)
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Fig.6 Infrared thermography of the 4™ bio-tissue with differ-
ent microwave power( period:3 s, duty cycle:1/2)
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