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Boron neutron capture therapy (BNCT) is a targeted radiotherapy in which the sta-
ble isotope Boron-10 (°B) captures a thermal neutron, releasing highly energetic alpha
and lithium particles that cause DNA damage in tumor cells. Although BNCT has been
applied to various cancers, its application to cholangiocarcinoma (CCA), a cancer of high
incidence in Northeast Thailand, remains unexplored. In this study, we aimed to eval-
uate the effects of BNCT on CCA cells. L-boronophenylalanine (L-BPA) was used as the
198 delivery agent. The irradiation was performed using thermal neutrons from reactors
at the Thai Institute of Nuclear Technology and Kyoto University. For comparison, the
relative biological effectiveness (RBE) was calculated relative to CCA cells irradiated with
6 MV X-rays from Chulalongkorn Hospital. Our findings demonstrated that L-BPA exhib-
ited dose-dependent cytotoxicity. However, the cell viability remained above 85% at
an L-BPA concentration of 1000 ppm (containing 51 ppm of %B), indicating a suitable
therapeutic window. Furthermore, intracellular 198 accumulation in CCA cells increased
in a time-dependent manner, peaking at 48 h of incubation. The subsequent irradiation
of '°B-loaded CCA cells with thermal neutrons at both facilities resulted in a dose-
dependent increase in DNA damage. Moreover, BNCT demonstrated superior efficacy
compared to conventional X-rays, with a calculated RBE value of 3.466. In conclusion,
these findings demonstrate the potential of BNCT for CCA treatment, as CCA cells can
accumulate sufficient 108 5 induce significant DNA damage and subsequent cell death

upon neutron irradiation.
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