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Since its invention, cyclotrons have a history for applications in medicine. This can be either indirectly via
the production of medical isotopes in nuclear medicine as well as directly for external beam therapy for the
treatment of cancer. At TRIUMF, we have been involved in both over the year, by treating cancer with beams
of pions and then with protons, as well as a long history of medical isotopes –gamma and positron emitters
for diagnostics, and beta and alpha emitters for therapy.

In recent years Targeted Alpha Therapy (TAT) has shown impressive results in the treatment of incurable
cancer. In TAT, alpha emitters like Ac-225 are attached to a targeting vector, a biomolecule, which accumulates
in the cancer to be treated. As alpha emitters have high linear energy transfer (LET) and typically a short range
in tissue, and together with its specific delivery system, they hold the promise to cure cancer that can not be
treated with other therapies –surgery, chemotherapy or external beam therapy. Currently, there is a world-
wide shortage of alpha emitters, which greatly hinders ongoing clinical trials. TRIUMF with its 520 MeV
cyclotron, has the infrastructure in place to solve this shortage.

In this presentation, the highlights over the years as well as the current research and developments are dis-
cussed.
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