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Abstract

A novel CoFe;04/Fe203/C nanocomposite was successfully synthesized via a facile combustion method using
dextrose monohydrate as fuel, followed by calcination at 600 and 800 °C to produce CF600 and CF800,
respectively. The prepared samples were characterized by XRD, FE-SEM, HR-TEM, EDX, and elemental
mapping. XRD analysis confirmed the formation of crystalline cobalt ferrite and hematite phases in both
nanocomposites. The average crystallite size increased from 66.2 nm for CF600 to 87.7 nm for CF800, indicating
that the higher calcination temperature promoted crystal growth. Microscopic investigations further revealed that
CF800 possessed larger and denser particles, whereas CF600 exhibited a finer nanostructure. Biological evaluation
demonstrated selective antimicrobial activity, with CF800 showing better performance against Candida albicans
and Klebsiella pneumoniae, while CF600 showed slightly stronger inhibition against Staphylococcus aureus. Both
nanocomposites also displayed concentration-dependent cytotoxicity toward MCF-7 breast cancer cells. CF600
exhibited superior anticancer activity, with a lower I1Cso value (230.89 + 6.63 pg/mL) than CF800 (342.54 + 20.62
pg/mL). These findings highlight the promising biomedical potential of the synthesized CoFe:04/Fe03/C
nanocomposites.
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