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Purpose: To investigatethe radiosensitization of superficial kilovoltagerangeof x-rayenergyandmegavoltageelectronbeamsdueto thepresence of
gold nanoparticles(AuNps)using cell survival curvesandnormoxic polyacrymidegel (nPAG). Method and materials: Bovineaortic endothelial cells
(BAECs) with and without AuNpswereirradiatedwith kilovoltagesuperficialx-raybeamsandmegavoltageelectron beams. Cell survival at various
concentrations of AuNps(0.25mMol -1mMol) wasmeasuredusingcolorimetric assay.Level of doseenhancementfor x-rayand electron beamswas also
quantified usingAuNps dopednPAG.Results:AuNpsenhanced thecellskil ling up to 21 fold for 1mMol of AuNpsirradiatedwith 80 kVp x-ray beams.
Maximumdoseenhancement factor(DEF) of 4.63 wasmeasuredfor 12 MeV electron beamsin thepresenceof 1mMol AuNps. 80 kVp which represents
effective beamenergyof around40 keV was theoptimumenergyfoundthatyield highest enhancementratio. Measurements usingAuNpsdopednPAG
also exhibit higherpolymerizationresulting from increasedphotoelectricinteractions, Auger electrons and characteristic x-raygeneration. The
experimentaldoseenhancementsobtainedwerealsoin agreementwith theoretical calculationand those previously documentedfor iodineatoms.
Conclusions: Both experiments with cell culture andnPAGconfirm thatAuNpsare able to enhancetheradiation dose for x-rayand electronsuperficial
therapy.Lower dosesfrom externalsourcesarerequiredto producethesameradiation effect with AuNpscomparedwithout applicationof AuNps.This
will leadto improvementin superficialradiotherapytechniquesof bothx-rayandelectron. The useof this techniquewith microbeam radiotherapy
techniqueandkilovoltagetypeintraoperative radiotherapytechniques arenow underinvestigation in our group.


