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Study of Thermal properties and Dosimetry of a Thermo-brachytherapy seed for
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Elham Mohagheghpour **, Shahab Sheibani', Mohammad Soliemanpoor?, Reza Saber?, Najmeh Mirzababaei*

1- Radiation Applications Research School, Nuclear Science and Technology Research Institute, 14395836,
Tehran, Iran
2- MSC student, Nuclear Engineering, Department of Energy Engineering, sharif University of technology,
1458889694, Tehran, Iran
3- Research Center for Science and Technology in Medicine (RCSTIM), Tehran University of Medical Sciences,

1417614411, Tehran, Iran

Abstract :

Ferromagnetic core is used for interstitial local hyperthermia for the treatment of the deep-seated tumors along with
Berachy therapy. In the present study, in order to investigate the amount of induced heat by induction of electromagnetic
waves by hyperthermia device, nickel-copper ferromagnetic core with weight percentage (70.4-29.6; wt%) in water
phantom has been used as a substitute for the solid tumor tissue. Temperature profile due to the placement of the
ferromagnetic core in the electromagnetic field with a power of 1000 W and a frequency of 100-400 kHz for 30 minutes
using an infrared camera indicates the possibility of induction of temperature in the range of 42 °C, which is desirable for
use in thermo brachytherapy sources. The simulation results performed using COMSOL Multyphysics 5.4 software
confirm the possibility of induction of heat in the ferromagnetic core. Also, according to the simulation of thermo
brachytherapy source, the trend of the changes in the radial dose rate and anisotropy function have a little difference with
the BEST seed 2301 model due to the differences in the core material, physical appearance of the core; and carbon film
thickness.
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