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Study on the hyperthermia and magnetic properties of 
MNPs using Mössbauer spectroscopy

Hyunkyung Choi*, Chul Sung Kim

Department of Physics, Kookmin University, Seoul, 02707 Korea

Magnetic nanoparticles (MNPs) are attracting considerable attention as materials that are widely applied in 

medical fields such as biosensors, drug delivery systems, MRI contrast media, and in hyperthermia, and 

fundamental studies on the change in magnetic properties of nanoparticles have been actively studied. 

Hyperthermia was first reported by Gilchrist in 1957 as a technique to kill heat-sensitive cells, such as tumors, 

by applying heat with a temperature of 42 – 43 °C to localized areas of the body. Ultrasonic waves, microwaves, 

RF induction heating, etc. are used to apply heat to the local site. However, their use is limited as they use a 

high frequency band that can damage normal cells. To solve this problem, hyperthermia that uses magnetic 

nanoparticles, a method of killing cancer cells by converting a magnetic loss occurring when an external magnetic 

field is applied in a frequency range harmless to the human body into heat, has been studied. Furthermore, these 

magnetic nanoparticles are mainly used as oxides, and metal ions such as nickel, zinc, and manganese have been 

added in some cases. In this study, MNPs were synthesized by high-temperature thermal decomposition method. 

The magnetic and thermal properties of MNPs were investigated by VSM, Mössbauer spectroscopy, and 

magneTherm device. Based on the obtained results, we established suitable magnetic nanoparticles that can be 

applied to hyperthermia applications.
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