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Systemic radionuclide therapy is a very challenging field of nuclear medicine. The search of new tracers that
may become a radiopharmaceutical is driven mainly by disciplines as biochemistry, organic chemistry and co-
ordination chemistry, while modern radiochemical or nuclear physics achievements are often not adequately
included. Frequently the development of new radiopharmaceuticals is limited to the use of the rather small
number of radionuclides that are commercially available.

We will review a series of experiments that have been performed from 1975 to 2005 in an interdisciplinary col-
laboration between nuclear medical institutions, radiochemistry and CERN-ISOLDE. We will illustrate how
present-day technology developed partially at CERN (high energy proton induced reactions combined with
high-tech physico-chemical separation techniques) improves the quality and choice of radioisotopes enor-
mously.

These new high quality research radionuclides can significantly increase the efficiency in R&D towards im-
proved systemic radionuclide therapies.

The biological response as function of the individual radionuclide can be studied systematically with higher
efficiency. The same concerns the relation between radiation energy and biological response for different
lesion sizes.

We will present results from particularly efficient simultaneous multi-isotope measurements of biodistribu-
tions of several chelates and conjugates of rare earth elements. We also show examples of innovative PET
and SPECT isotopes that, since they exhibit the same biodistribution as the respective therapy isotope, may
serve for personalized in-vivo dosimetry.

In conclusion these experiments show the potential of introducing new commercially not available carrier-free
radionuclides for diagnostics and therapy.
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