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Effects of Thermal Seed Magnetic Induction Heating in Muscle Phantoms
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Abstract We explored the effects of different amounts and different arrangements of thermal seeds with magnetic induction heating in
an experimental muscle model (agar phantom). The agar phantoms were generated using thermal seed implant templates with the
following features: single stars; 2 stars; 3x3 array of exclusive fabrics; 4x4 array row cloth; double layers 4x4 different spacing row cloth.
A thermocouple was implanted to measure the temperature of the agar phantom. The agar phantom was then placed on poles to provide a
magnetic field to heat the thermal seeds. In models containing one or two thermal seeds, the temperature reached 25~32°C upon heating.
This heating function of the thermal seeds was also stable. In another model containing nine thermal seeds, the temperature reached
37.5°C between two thermal seeds, while the temperature 1.0cm away from the thermal seed array was 30.1°C. In a model containing 16
thermal seeds, the center of the thermal seed array center reached 52.9°C after applying the magnetic field. In tests of different spatial

distances of the thermal seed in the magnetic field, the temperature at the center reached =65°C, and progressively decreased with
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increasing distance from the focal point, dropping to 42~45°C at 1.0cm away from the thermal seed array. Comparing models with a layer

spacing of 1.0cm and 0.8cm, the difference in temperature was approximately, 1.0°C. In comparisons of tests with layer spacing of 1.0cm

and 0.5cm spacing, the temperature difference between the measured points was about 3.0°C. Here, we have shown that, in an experimental

model of muscle (agar phantom), magnetic induction of thermal seeds within a specific target area can provide a temperature suitable for

cancer thermal ablation.

Keywords hot seed; equivalent muscle agar model; magnetic induction
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Fig. 1 Relationship between implanting 16 hot-seed (circle)
and the location of 4 thermocouples (triangle)
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Fig. 2 Heating curve of single hot seed in a magnetic field
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Fig. 3 Heating curve of 2 hot seeds in a magnetic field
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