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Aim of this study is to determine the relative biological effectiveness of

Boron Neutron Capture Therapy (BNCT) and radionuclide therapy based on the heterogeneity of absorbed
doses in microscopic scales. For that purpose, we improved the double stochastic microdosimetric
kinetic (DSMK) model to be capable of considering bystander effect, radioresistance caused by
overexpression of anti-apoptotic protein Bcl-2, and intra and inter-cellular heterogeneity in drug
concentration. The accuracy of the improved model was well verified by cell surviving fractions
obtained from an animal experiment simulating BNCT. The improved model will be incorporated into the
Particle and Heavy lon Transport code System PHITS, and used in the treatment planning of BNCT and

radionuclide therapy.
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