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The Medical Isotope Research and Production (MIRP) team at BNL is often tasked with developing production pathways for radionuclides to meet industrial, medical, environmental, and research communities needs which are not readily available from other sources. The purpose of this proposal is to demonstrate the feasibility of implementing new production routes using a 30 MeV cyclotron to supply these needs. The staff in MIRP have decades of experience with producing radionuclides using linear accelerators, nuclear reactors, and cyclotrons. Currently, isotopes are being produced at BNL by irradiating targets at the BLIP using a proton beam with a range of 66 to 200 MeV. This range of energy enables us to produce much needed isotopes such as actinium-225 and strontium-82 in high yield but does not allow for the efficient production of isotopes which require lower energy beams. Our current cyclotron is limited in both energy and current so to expand isotope production capabilities at BNL, we propose to examine potential production pathways for radionuclides which can be produced using a 30 MeV cyclotron with higher beam current and multi-particle capabilities. The list of radionuclides which can be produced using a beam ≤ 30 MeV is extensive; two examples of isotopes of particular importance are cobalt-57 and palladium-103. The production of these medically relevant isotopes has been halted due to the restructuring of domestic suppliers and current geopolitical issues. For these and other considerations, the DOE Isotope Program is considering investing in the purchase of a 30 MeV cyclotron at one of the national laboratories. By fully developing production pathways for critical radionuclides using our current capabilities and expertise, the MIRP group can position BNL as prime location for the new cyclotron. We propose to develop target design, test the approach using the BLIP and the 19 MeV MIRP cyclotron, evaluate separation methods, and determine the quality control requirements of the produced isotopes. We intend to investigate the production of the following radionuclides to increase the national supply: cobalt-57, palladium-103, yttrium-86, lead-203, and cadmium-109. In addition to increasing the domestic supply, the data obtained from this work will position us well to compete for the siting of the 30 MeV cyclotron and can be further used for future funding. 



