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Biological elucidation and construction of clinical application for
next-generation proton beam FLASH irradiation utilizing differences in LET
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We adjusted ultra-high dose rate irradiation (FLASH) by varying the LET with

a synchrotron accelerator, established technical precision, and confirmed SOBP formation. A chick
embryo chorioallantoic membrane assay was introduced to verify the efficacy and toxicity mitigation
effects of FLASH. In the SOBP region, a decrease in mitigation effects was observed. The accuracy of

FLASH irradiation was validated using Monte Carlo simulations. In Drosophila, phenotypic
differences such as inflammation were confirmed using a microassay. In vitro, an increase in
apoptosis and cell cycle delay were observed. Due to the effects of LET, FLASH irradiation at the
peak showed a reduction in toxicity mitigation effects and an increase in cytotoxic effects. We

achieved an expansion of the irradiation field for real clinical application using scanning
irradiation
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