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Development of a therapeutic effect evaluation system that simultaneously
considers the dose rate of proton beam irradiation and LET fluctuations
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In the scanning beam delivery of protons, different portions of the target
are irradiated with different linear energy transfer protons with various time intervals and
irradiation times. To evaluate the sublethal damage (SLD) repair effect in prolonged scanning proton

irradiation using the biophysical model, we extended the dose protraction factor in the LQ model
for the arbitrary number of different LET proton irradiations delivered sequentially with arbitrary
time lags, referring to the theory of dual radiation action (TDRA). The model enables us to evaluate
the biological effectiveness in clinical settings within a reasonable calculation time. In
addition, we have performed the cell experiment using proton beam to investigate the LET dependence
of the SLD repair time.
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