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Investigation of the effect of the half-life of bone-seeking
radiopharmaceuticals on the absorbed dose of the target organs

Hassan Ranjbar’, Reza Davarkhah

Nuclear Fuel Cycle Research School, Nuclear Science and Technology Research Institute, P.O.BOX:
11365-8486, Tehran, Iran

Abstract:
Preclinical studies such as dosimetric evaluations in non-human biological systems are the main

and important step to investigate new radiopharmaceuticals before administering them to humans.
The aim of this research is to investigate the effect of energy and half-life of three bone-seeking
radiopharmaceuticals on the amount of absorbed dose of target and vital organs of bone marrow,
bone and soft tissue using Monte Carlo simulation with MCNPX code. The simulated geometry
is considered as concentric cylinders with radii of 0.6, 1.3 and 4 cm for bone marrow, bone and
soft tissue. The results showed that in short times 153Sm-EDTMP and 166Ho-EDTMP deposit a
higher dose than 177Lu-EDTMP to the bone tissue, while in longer times the opposite is true.
From the results of this research, it can be concluded that the combination of different
radionuclides with different characteristics (radiation energy and half-life) such as Sm-153 and
Lu-177 can be more beneficial for patients with bone metastases.

Keywords: Absorbed dose, Half-life, Dosimetry, Monte Carlo simulation.
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