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Production of intense mass separated 11C beams for
PET-aided hadron therapy
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Within the Marie Skłodowska-Curie innovative training network MEDICIS-Promed, a 11C based carbon ther-
apy protocol is being developed. Replacing the stable 12C beam with its radioactive isotope 11C, therapy can
be combined with on-line PET-imaging. The PET-images that are recorded simultaneous with the treatment,
represent a 3D dose distribution map of the irradiation field, and thus, provide an on-line dose verification.
One challenge for the realization of such a treatment protocol is the production of the intense radioactive 11C
ion beam. Effective treatments require beam intensities of 4 · 108 ions/spill delivered to the patient. Radioac-
tive ion beam (RIB) production is a multiple step system with inevitable beam losses across the process chain.
Consequently, optimization of the individual steps is required, to meet the desired beam characteristics for
effective hadron therapy treatments. We will present a 11C beam production system, based on the Isotope
Separation On-Line (ISOL) technique that is currently being developed within MEDICIS-Promed. Key com-
ponent for such an ISOL-type production system is the target-ion source unit. We developed a solid boron
nitride (BN) target, manufactured by spark plasma sintering to improve the targets microstructure for fast
diffusion and effusion times, aiming to enhance the isotope release properties. The target has been character-
ized and tested in various ways in respect of its feasibility and applicability in typical ISOL-type operational
conditions. We will present and discuss results, such as temperature boundaries, operational limitations in
oxidizing atmospheres and 11C release efficiencies.
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