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I. Abstract 
Breast cancer is among one of the leading causes of death in women worldwide. Due to the lack of active targeting drug delivery capabilities of most of the conventional therapeutic agents, a satisfactory breast cancer treatment with minimum cytotoxicity is still a challenge. Here we report our studies on docetaxel loaded magnetic cobalt ferrite nanoparticles (CFN) for targeted delivery of docetaxel to the breast cancer cells. Drug loaded magnetic nanoparticles can be easily transported to the tumor sites using an external magnetic field and also shows minimum side effects.  The CFN were synthesized by a facile hydrothermal method and the structural, morphological, chemical and magnetic characterizations of them were investigated by powder X-ray diffraction (XRD), Transmission Electron Microscope (TEM), Fourier transform infrared spectroscopy (FTIR), and vibrating sample magnetometer (VSM) respectively. The synthesized CFNs show ferromagnetic behavior and spherical morphology with single phase cubic spinel ferrite structure and average crystallite size of about 20 nm. Docetaxel loaded CFNs (DCFN) show successful conjugation of docetaxel on the surface of CFN. The DCFNs show nearly 8.5% drug loading capacity with a sustained drug release over the experimental time period and an impressive internalization efficiency and satisfactory cytotoxicity in MCF-7 and MDA-MB-231 human breast cancer cells as found from the confocal microscopy and MTT assay. In addition, a negligible hemolytic effect suggests that CFN were compatible with rat blood cells, which is an indispensable for future in vivo biomedical applications. To conclude, the synthesized CFNs has the potential to act as an efficient magnetic nano-carrier for breast cancer therapy.
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Fig.1 (a) XRD pattern & (b)TEM image of CFN
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