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Production, Radiolabeling and Biodistribution of */*Sc-DOTMP as a
Radiopharmaceutical

F. Fathi®, M. Shamsaee®, L. Moghaddam B.*?, A. Bahrami- Samani®
1. Faculty of Nuclear Engineering and Physics, Amirkabir University of Technology, P.O.Box: 15875-4413, Tehran — Iran
2. Nuclear Fuel Cycle Research School, Nuclear Science and Technology Research Institute, AEOI, P.O.Box: 11365-8486, Tehran — Iran

Abstract: Designing ideal radiopharmaceuticals for use as the bone pain palliatives requires the
utilization of a moderate or low energy B-emitters with a stable carrier molecule. In this direction, cyclic
polyaminophosphonic acids are known to form thermodynamically more stable and kinetically more inert
complexes with lanthanides, compared to their acyclic analogs. In this study, DOTMP as the cyclic
polyaminophosphonic acid and bone-seeking ligand, and *’Sc radioisotope as a low energy B-emitter with
the maximum energies of 0.600MeV and 0.441MeV and the short half-life of 3.47d were considered and
the therapeutic potential of the bone seeking radiopharmaceutical *’Sc-DOTMP was assessed by measuring
its skeletal uptake in the animal model. Because of the limited availability of *’Sc, this study was
performed upon using “Sc radioisotope which is chemically identical. “Sc was produced with an activity
of

2.3 (85.1 MBq) mCi by irradiation of natural “*Sc,05 target at a thermal neutron flux of 3.5x10% n/cm?.s in
48h at the Tehran Research Reactor (TRR). **Sc-DOTMP was prepared in radiochemical purity of about
90% in a chelant-to-metal ratio of 60:1. The in-vitro stability of the complex was evaluated at room
temperature for 48h. Then, the biodistribution studies of the complex in 5 groups of mice were carried out
for 7d.

Keywords: Bone-Seeking Radiopharmaceutical, “®Sc-DOTMP, Radiolabeling, Biodistribution
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