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Abstract

In the present work, the releasing heat, scaffold apatite formation, and magnetic behavior of a
novel diopside-magnetite nanocomposite with various contents of magnetite (FesO4) were
evaluated. The N’eel and Brown relaxations did not have a significant effect on the specific
absorption rate (SAR) of the composite samples. Indeed, magnetic saturation, M, indicated a
crucial effect on the heat release of the samples. The sample with 30wt.% magnetite had the
highest value of SAR, while the sample with 20wt.% magnetite, in the form of scaffold, allowed
the high amount of apatite formation on its surface.
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1- Introduction

When magnetic nanoparticles (MNPs) are placed in an alternating magnetic (AC) field, they
release heat. This released heat as a therapeutic tool that is called “hyperthermia”, can destroy
the cancer tumor cells by raising temperature within the range of 41-46 °C [1].

Fe3O, (magnetite) nanoparticles, have shown a good potential for using in different
biomedical applications including, magnetic resonance imaging, magnetic carriers for drug
delivery, and hyperthermia [2]. In recent years, the incorporation of Fe;0, nanoparticles into bio-
phosphate materials with a good biocompatibility behavior was reported [3].

Bio-silicate materials, especially those containing Mg have also indicated an improvement of

cell adhesion, proliferation, spreading, and differentiation, making them applicable for tissue
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