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Immunotherapies with immune checkpoint inhibitors are successful treatments
for advanced melanoma; however, it remains important to search for improved combination therapies.
Boron-neutron capture therapy (BNCT) is a cell-level local particle beam therapy in which a boron
agent taken up by tumor cells 1s irradiated with neutrons. Tumor-targeted boron drugs are amino acid

derivatives that are highly compatible with melanoma and have been successfully turned into a
treatment with neutron generators. We confirmed the effectiveness of the world"s first combined
immunotherapy that incorporates immune checkpoint inhibitors with BNCT. Using an advanced melanoma
mouse model, we report strong immunotherapeutic effects by cell-mediated immunity at the irradiation

site and distant sites, in addition to the direct antitumor effects of BNCT, without damage to
normal tissues.
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