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Production and Application of Radioisotopes

Maria dos Anjos Neves

Objectives

The main goal is the production of radioisotopes at the
Portuguese Nuclear Reactor (RPI) and its application
in the field of new radiopharmaceuticals. Also, to
colaborate with other research groups interested on
R&D actions involving radioisotopes.

The main actions  established for 2000 were:
1. R&D actions on new  radiopharmaceuticals  for

systemic therapy, in particular bisphosphonates
with Sm-153. (1)

2. Colaboration with IBILI and Department of
Biochemistry - University of Coimbra,
concerning the production of Sm-153 and the
labeling of DTPA derivatives. (2)

3. Baboon evaluation of 99mTc-biguanide as a
tracer for renal imaging at the Institute of Life
Sciences, University of Pretoria. (3)

.
Results

1. There are several BPs used in humans for
inhibition of bone resorption, but their action
mechanism is not yet clear. By molecular
mechanics computational studies the molecular
structures of alendronate, pamidronate and
neridronate (which differs only in the aliphatic
chain lenght) are simulated to interact with
hydroxyapatite (HAP), the bone mineral
component, using a Silicon Graphycs Workstation
and Cerius II software. Interactions energies and
bone resorption potency were compared with in
vitro and in vivo studies of  Sm-153 complexed
by the refered BPs. The BPs were synthesized and

characterized by elemental analyses and
1H-NMR. Radiolabelling with Sm-153, radio-
chemical characterization, HAP binding, and
mice biodistribution studies were performed.
153Sm-alendronate has shown the highest
interaction energy and the highest values of HA
binding and bone uptake.  Interactions between
the electrons donor BPs atoms and Ca ions of
HAP are dominant.The knowleged of active
groups and interactions (type and energy)
involved in binding of BPs to HAP, is very
important for the design of new BPs for bone
therapy.

2. Our participation was to supply Sm-153 in the
appropriated chemical form, and collaboration on
labeling procedures and radiochemical control.

3. The baboon scintigraphic and dosimetric studies
of 99mTc-biguanide as a tracer for renal imaging
were performed. Our colaboration was to supply
the radiopharmaceutical in a kit form, previous
developed.
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FFuunnddiinngg ××××103 PTE
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