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The boron neutron capture therapy (BNCT) technique has been appealing to advance the
technical and medical development of aspects of malignant tumors. The concept of the method
has been aimed at dose contribution by secondary particles for targeted tumor sites while neutron
beams do not have enough radiation effects to damage healthy cells with an advantage. We
focused on calculating the dose deposition of secondary particles from nuclear reactions between
various mono-energetic neutrons and '°B with different concentrations. In this simulation, we
carried out the single-cell model of human glial tumors with several potential distributions of
boron nanoparticles as L-BPA. The resulting absorbed boron dose was more significant than
the dose from other particles on the lower part of epithermal neutron energy ranges at higher
boron concentration. Accordingly, we estimated the DNA damage in the cell geometry with the
sphere and ellipsoid caused by the secondary particles using the Geant4-DNA toolkit, respectively.
The findings highlight the importance of precise dose calculations of high-LET particles and of
considering secondary particle effects when evaluating the efficacy of BNCT in tumor treatment.

Bop-nefitponosaxsarHas Tepanust (BH3T) sBasercs npup/eKaTelbHEIM MOAXOLOM B TeXHHYe-
CKOM M MeJHLHUHCKOM Pa3BUTHM acIleKTOB, CBSI3aHHBIX CO 3/10Ka4eCTBEHHBIMH ONyXoJsMH. KoHuen-
LM MEeTONa 3aKJ/IuaeTcs B paclpeleseHUH A03bl BTOPHYHBIX YACTHLL B OMYXOJIEBOH KJeTKe AJs
IPEeUMYIIEeCTBEHHOr0 UX MOBPeXJeHHs, TaK KaK HeHTPOHbl He 00/afaloT JOCTaTOUHO BPeIHBIM pa-
IMALMOHHBIM [OeHCTBHEM MJ 3L0pPOBOH KaeTKH. PaccumTaH [030BbIH BK/aj BTOPHYHBIX UYacCTHII,
o6pasyrouixcs B pesy/bTate ANePHbIX PeaklUil MeX/1y MOHO3HepreTHuecKUMH HeliTpoHamu 1 ‘B B
pas3nuyHbIX KOHLeHTpauusax. CMoienupoBaHa CTPYKTYpa OLHOH IMIHA/NbHOH KJETKH 4e/0BeKa C HaHO-
vactuuamu Buga L-BPA, pacnpesesieHHBIMH B KJeTKe B HECKOJIBKMX KOH(Urypauusx. B HauanbHOH
IHepreTHYeCKOH 00/1aCTH 3MUTEINOBBIX HEHTPOHOB HaOMIONAJN0Ch 3HAYMTEJbHOE IOIJIOLIEeHHe HTO-
roBoi 103bl MpH GoJjlee BBICOKOH KOHLEHTpauuu 6opa. OLeHeHO uhC/I0 MOBpeXJeHHH, BbI3BaHHOE
BTOPUYHBIMU UYaCTHLAMH, C HCMoJb3oBaHueM mnaketa Geant4-DNA B kjeTkax cdeprueckodl u 3.-
JIMTCOUAHOH reoMeTpu. [losyueHHEle pe3y/bTaThl 10 pacyeTy HO03bl YACTHL U 1O ydeTy 3(deKToB
BTOPUYHBIX YACTHL UTPAIOT BaXKHY10 poJib NpH oleHKe Metoga BH3T B sieyeHHnH onyxoJ/1eBbIX K/IETOK.
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