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various mixtures of gold and water mimicking tumors loaded with gold nanoparticles

Purpose: To determine the changein secondaryelectron spectrum dueto gold nanoparticlespresentin a tumorunder a treatment
scenarioof gold nanoparticle-aidedradiation therapy(GNRT).

Method and Materials: The MonteCarlo code,EGSnrc,wasmodifiedto obtainthespectrumof secondaryelectrons. Simulations
wereperformedwith a waterphantomcontaininga smallgold-loadedregionat variousgold concentration levels(0.1-3%). Theatom
of origin andenergyof each Comptonandphoto-electronwastracked, yielding thesecondaryelectronspectrumof gold andwaterfor
eachsimulation.

Results: Thepresence of gold causeda significantincreasein thenumber of photoelectronsgenerated. With 0.1%,1%, and3% gold
in theregion of interest,the total energy transferredto electronsthroughthephotoelectric andComptonprocessesincreasedby 1.5%,
15%,and 49%,respectively.

Conclusion: Thespectra generatedin this studyarehelpful for a better understandingof the physicalmechanisms responsiblefor
doseenhancementwithin a gold-loadedtumorduringGNRT. Theycanalsobeusedasinputs for detailedhistoryMonteCarlo
calculationsto perform a nanodosimetric estimationof tumor doseenhancementin thevicinity of a gold nanoparticle.


