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Abstract

Ferrite nanoparticles have shown an important role in enhancing magnetic
resonance imaging (MRI) as contrast agent because of their unique magnetic
properties and potential to modulate water proton relaxation times. Their super-
paramagnetic characterizations and biocompatibility provide high-sensitivity
and high-precision imaging. In our study, cobalt ferrite nanoparticles
(CoFe,0s) were synthesized using the hydrothermal method and their
structural characterizations were investigated. Following phantom preparation,
their effects on T, and T, in MRI were estimated. Elemental analysis (EDX)
indicated that the nanoparticles comprised O (56.47%), Fe (27.89%), and Co
(15.67%). The mean particle diameter was approximately 152 nm.

FTIR spectroscopy revealed characteristic Fe—O and Co—O vibrational bands
at 402.1 cm™ and 588.02 cm™, respectively, confirming the spinel crystal
structure. UV-vis spectra showed metal-oxygen charge transfer at 288 nm and
d-d transitions (410, 495 nm), verifying the electronic properties. XRD
analysis also presented pure spinel phase with characteristic (311), (400), and
(440) peaks at 35.5, 43.1, and 62.76 (JCPDS 22-1086). This nanoparticle
displayed a saturation magnetization of 28.18 emu/g and outstanding
relaxivities (r; = 341.84, r; = 2367.3 mM™'s™!), validating a dual-contrast
capability for both T, (positive) and T, (negative) weighted MRI imaging.

Keywords: Cobalt-ferrite magnetic nanoparticle, Dual T; and T, contrast
agent, Magnetic resonance imaging (MRI)
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