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Investigation of the iron oxide magnetic nanoparticles Hyperthermia

Ahad Ollah Ezzati, Alireza Abdollahzadeh, Mahdi Arasi
Nano Physics, Faculty of Physics, Tabriz University, 5166616471, Tabriz- Iran
Abstract:
Cancer is one of the current, widespread diseases in the world which human beings have tackled

over the years. One of the treatments of cancer is “Hyperthermia” which literally, an excessive
heat is implemented on tumor tissue in different ways and in a certain amount of time until the
tumor disappears. One efficient way of utilization hyperthermia is to use magnetic nano particles
under an alternating magnetic field. By implementing the alternating field, the particles initiate to
generate heat inside the tumor. The production of heat is such that increases the temperature of
cancerous cells and cause them to disappear. In this study the whole process of hyperthermia was
simulated in the “COMSOL” software. The octane base fluid and Fe,0, Nanomagnetic particles
were used in the simulations. The infusion of nanofluid into the porous medium, nanofluid
diffusion in tumor, and production of heat caused by nanomagnetic particles were included. For
the selected geometry and by using the fine grid, the nanofluid pressure and concentration as
function of time were calculated. Also, the effect of the magnetic field intensity and it’s frequency,
concentration and diameter of the nanoparticles on the temperature distribution inside the tumor
has been investigated.

Keywords: Hyperthermia, Iron oxide, Concentration of nano fluid, Simulation,
COMSOL
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