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Development of non destructive activation analysis for boron isotope
determination of blood samples in BNCT
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Boron Neutron Capture Therapy (BNCT) is a radiotherapy for the treatment of
intractable cancer. In BNCT precise determination of B-10 concentration in whole blood samples is
crucial for control of the neutron irradiation time. We firstly apply Charged Particle Activation
Analysis (CPAA) utilizing a proton beam to non-destructive and accurate determination of B-10

concentration. Short-lived 511 keV annihilation gamma-rays have turned out to disturb _the quick _
determination. By a simulation calculation based on the GEANT 4.10.2 code we have derived an optimal

configuration of gamma-ray detectors to reduce the 511 keV gamma-rays. We constructed the detector
system comprising a Ge detector and a BGO (Bi4Ge3012) scintillator. We performed an experiment
utilizing a proton beam, which proved the system effective in reducing the background by a factor of
1/29-1/41. The technique contributes to a quick determination of B-10 concentration in whole blood

samples in the order of hours.
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