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Development of a real-time tumor—t[ackin? proton beam therapy with molecular
imaging for intractable cancers using gold nanoparticles preparation
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We conducted basic researches for developing a novel proton beam therapy as
one of the multimodal therapies to improve treatment results of intractable cancers using gold
nanoparticles (GNPs) as a radiosensitizer. The spatial dose distributions and dose enhancement ratio

around the proton beam axis in the presence and absence of a GNPs were calculated using the Geant4
Monte Carlo simulation toolkit under various conditions. GNPs form clusters when taken up by tumor
cells and shield a part of secondary electrons. Our results suggest the improvement of treatment
accuracy in clinical use, because the dose enhancement is overestimated without considering energy
absorption by the clustered GNPs. It is necessary to evaluate the sufficient safety including animal
test before clinical application of GNPs preparation, which is highly concentrated enough to
distinguish the difference of CT value as the tumor imaging agent or the fiducial marker.
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