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Synthesis and characterization of holmium acetylacetonate nanoparticles
for nuclear medicine applications

K. Yavari*!, S. Hoseinpor?
1. Materials and Nuclear Fuel Research School, Nuclear Science and Technology Research Institute, AEOI, P.O.Box: 11365-8486, Tehran - Iran
2. Department of Biomedical Engineering, Islamic Azad University, Yazd Branch, P.O.Box: 8916871967, Yazd - Iran

Abstract: Holmium-loaded AcAc nanoparticles are potential agents for radionuclides
endoradiotherapy because of their low density, biodegradability and favorable radiation characteristics.
In this study, production, quality control and biodistribution studies of **Ho-AcAc nanoparticles have
been presented. Firstly, the stable ®*Ho acetylacetonate (AcAc) spheres were prepared by the solvent
evaporation technique. The ®*Ho-AcAc nanoparticles were converted to the *Ho-AcAc by irradiation
in the Tehran Research Reactor. The morphology, stability, and structural parameters of the complex
were investigated by SEM, ITLC, IR and XRD, respectively. The complex solutions (100 pCi/100 ul)
were injected intra-tail into rat followed by scarification studies post- injection. The results indicated that
the ®Ho-AcAc nanoparticles were prepared successfully with an optimal mean particle size of 70-100
nm and displayed a smooth surface with a high radiochemical purity of more than 97%. The complex
was stable at 4°C, human serum, PBS buffer, and room temperature. The most upper %ID/g of the ‘%Ho-
AcAc nanoparticles was observed in the liver. Our data showed that the AcAc nanoparticles could be
made in the optimal size range for the laser irradiation, and their ability to retain *®*Ho makes them
attractive agents for endoradiotherapy.

KeyWOI’dS: Nanoparticles, Acetylacetonate, Holmium 166, Endoradiotherapy

*Email: kyavari@aeoi.org.ir
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