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BACKGROUND: Superparamagnetic ferrite nanoparticles (NPs) are promising alternatives to conventional MRI contrast agents due to their favorable biocompatibility and tissue

specificity. Among iron-based NPs, Zn- and Cu-doped ferrites are of particular interest for biomedical applications. Understanding their 1n vivo distribution and tissue response 1s
essential for their safe development as next-generation contrast agents.

OBJECTIVES:

* To synthesize and surface-functionalize iron-based ferrite nanoparticles (ZnFe.O4-NH: and CuFe20s-NH>).

* To evaluate their biodistribution and histopathological effects in vivo using ex vivo liver, spleen, and kidney tissue samples at different post-injection time points.
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MATERIALS & METHODS:
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In case of both Zn- and Cu- samples, the samples nanoparticles prepared by MW synthesis showed reduced mitial uptake in liver and spleen (4 h), with no notable renal
accumulation. By 4 weeks, clearance was evident, indicating improved biodistribution and elimination compared to reflux-synthesized counterparts.

CONCLUSION:

Our results demonstrate that polymer-stabilized, amine-functionalized iron-

, , oxide nanoparticles can be synthesized reproducibly by both conventional

All nanoparticle formulations demonstrated : : . . L. .
ration-d dent but bl reflux and microwave-assisted methods. Histological evaluation in mice
CONCENIIAUON-CCPCLIGENTL - DUl atteptabie 1 confirmed biocompatibility, with organ distribution consistent with

Vltrf dbll(\)/lcolin pgtllﬁllgy, wlllt.lg.;rusi}llan lblue—t reticuloendothelial system (RES) uptake. Microwave-synthesized samples
Coilf VT E2a- N2 §IX tl 11 ns | © OIVG,S exhibited reduced early accumulation in liver and spleen (4 h) and no
€Yo (IX:iC resp(?:.ilse. 1fs 0 ogtlca ezlnell ySIS detectable renal deposition, with evidence of clearance after 4 weeks. These
?e\éea ¥ tI,lO CVIGERtE 0 e}[.cu ¢ (er vlaye findings suggest that synthesis route strongly influences in vivo fate, with
Inammation, Necrosis, or tssuc ddinage 1 microwave methods offering potential advantages for biodistribution and
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clearance.
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