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Abstract

Magnetic hyperthermia is a promising adjunct cancer therapy in which magnetic nanoparticles dissipate heat under an
alternating magnetic field to selectively raise tumor temperature into the therapeutic window of 42—46 °C, where
malignant cells are damaged while surrounding healthy tissue is largely spared. In this work, magnetite (FesOa)
nanoparticles were synthesized by the chemical co-precipitation of Fe** and Fe?* salts with ammonium hydroxide under
continuous stirring at 80 °C, and a second batch was coated in situ with Arabic gum, a biocompatible natural polymer, to
improve colloidal stability and biological compatibility. Both samples were characterized by Fourier-transform infrared
spectroscopy (FTIR), transmission electron microscopy (TEM) and vibrating-sample magnetometry (VSM). FTIR
confirmed the characteristic Fe—O vibrations of magnetite and the attachment of Arabic gum functional groups on the
coated sample, while TEM revealed nanoscale particles of comparable size in both batches. VSM measurements showed
that the uncoated and coated nanoparticles are superparamagnetic at room temperature, with negligible coercivity and
remanence, confirming that the polymer coating preserved the magnetite core. Hyperthermia performance was then
evaluated as a function of nanoparticle concentration and applied magnetic field. At a concentration of 10 mg/mL, the
uncoated FesOas suspension reached the therapeutic temperature of 42 °C in 4 minutes, whereas the Arabic-gum-coated
sample reached the same temperature in 3 minutes and 88 seconds. Although the specific absorption rate (SAR) was
slightly reduced by the polymer shell, the coated nanoparticles offered improved colloidal stability and biocompatibility,
making them more suitable for biomedical use. The results demonstrate that Arabic-gum-coated magnetite nanoparticles
are a viable and efficient candidate for magnetic-hyperthermia-based cancer treatment.
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