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Sonochemical synthesis of HEDP as an osteogenic agent for the preparation
of diagnostic and therapeutic radiopharmaceuticals in nuclear medicine

S. Shouhani !, S. Kakaei 2, F. Johari Daha > A. Kardan', E. Sattarzadeh Kameneh?*"

1. School of Physics, Damghan University, P.O.BOX 36716-41167, Damghan, Iran.
2. Radiation Application Research School, Nuclear Science and Technology Research Institute, P. O. Box
11365-3486, Tehran — Iran

Abstract:
In this study, bisphosphonate (Etidronate) as is a bone seeking agent which used for preparing

radiopharmaceuticals in nuclear medicine with therapeutic and diagnostic purposes, It has a
significant role in the treatment of bone metastases, been prepared, characterized and
investigated. Reaction efficiency of synthesis using usual method was determined about %68 in
convenient procedure that in order to improve the reaction efficiency and also to optimize the
reaction conditions including time and reduce side product and reactions that are carried out due
to long time, the synthesis of this compound was also investigated using ultrasonic waves in
different conditions including time and also the power of the device. According to the obtained
results, ultrasonic waves make efficiency up to 89% at improved conditions (40 min, 75 °C, and
power of 40 (w)). Therefore, this method (sonochemichal synthesis) is suggested as a novel and
optimal method for the synthesis of this substance.

Keywords: Nuclear Medicine, Bisphosphonate, HEDP, Bone Metastasis, Ultrasonic.
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R1 Rz Bisphosphonate

OH CHs Etidronate

Cl Cl Clodronate 95
H Chlorophenylthio Tiludronate

OH (CH)2NH2 Pamidronate S35y
OH (CH2)sNH2 Neridronate

OH (CH2)2N(CHs)2 Olpadronate

OH (CH2)sNH2 Alendronate

OH (CH2)2N(CHs)(CH2)4CH3 Ibandronate

OH 3-Pyridylmethyl Risedronate

OH 1H-imidazol-1-ylmethyl Zoledronate
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