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Radioisotopes can be used in different field of medicine like oncology, neurology and cardiology. Different
types of applications are possible thanks to the different kind of radiation available through the radioactive
decay of nucleus. Gammas which are penetrating radiation are used for imaging to help diagnosis whereas
charged radiations are used for therapy to destroy cells.
Only few radionuclides can be used directly (I131 for thyroid cancer is one example). In most cases, these
radionuclides must be coupled to a carrier molecule (a vector) to target the cells of interest. This labelled
vector forms a radiopharmaceutical. A vector can be a chemical molecule, a peptide or an antibody and its
distribution time in the body is dependent on its size. Peptide can distribute within hours whereas antibodies
need days.
Currently, only few isotopes are used in clinical practice (Tc99m, F18 for imaging and I131 and Y90 for ther-
apy). However, many others may be of medical interest due to their emitted radiations (alpha emitters, Auger
emitters) and / or their half-lives that can be adapted to the carrier molecule transit time and to the pathology.
Recently, with the recent technological advances, it is possible to combine imaging information and thera-
peutic use of radionuclides which is called the theranostic approach. This approach allows personalizing the
treatment to each patient. The diagnosis test done prior to the treatment allows following and controlling the
patient response to the injected radiopharmaceutical. It allows a better control of the targeting and increases
the benefit/toxicity ratio as useless treatments on patients with no response to the diagnosis test are avoided.
For the theranostic approach, it is preferable to use pairs of radioisotopes of the same element like (I124/131I,
Cu64/Cu67, ).
All these points lead to a renewal interest on isotope production and the necessity to have dedicated facilities
like the Arronax facility in France which is devoted to the production of innovative radionuclides for medical
applications.
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