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We have conducted both clinical and basic research for the optimization and
further development of heavy ion radiotherapy. Specifically, in the clinical study, we analyzed the
adverse effect on the skin in the patients with locally advanced malignant bone and soft tissue
tumors treated with heavy ion radiotherapy. We evaluated the correlation between the severity of
acute skin reactions after heavy particle therapy and skin dose parameters, and found that
dermatitis grade and maximum dose (Dmax), source-target distance (STD), and area irradiated with 40
Gy (RBE) (S40) were predictors of acute skin reactions. In basic research, we have elucidated for
the first time in the world the molecular mechanism by which the expression of PD-L1, a molecule
that plays a central role in the anti-tumor immune response, is induced by DNA double-strand breaks
and published it in Nature Communication.
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