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Purpose: To estimate micros®pic tumor dose enhancment due to gold nanoparticlesduring gold nanoparticleaided radiation
therapy(GNRT)

Method and Materials: GNRTis anemergingtreatnentmodality currertly underdevelopnent basedon thefollowing observations:
a) high tumor specifcity of gold naroparticlesdue to passiveextravaation; b) significant tumor doseenhancemenduring x-ray
irradation asa resut of increased photoelectic absorpton dueto high atonic number(Z) of gold. A previous Monte Carlo study
provided sone quantitativeestimaion of macroscopicdose enhancemen(i.e, the averagedoseenhancementdver the entire tumor
volume)for a numberof GNRT scerarios which is usefulto undersand potential therapeuticoutcome, in terms of a conventional
doseresponsescheme.On the other hand, the magntude of physical dose enhancemenéat the cellular level is expected to be
drasticdly differentfrom thatavergyedoverthe tumor volume. Therefore,the currert studyattemptedo estinate microscopictumor
dose enfancementfor a clinicaly feasible GNRT scenard using diagnosic energy range x-rays Spedfically, after obtaining
secondey electron spedra due to interactons between 140 kV x-rays and gold nanopaitles, detailed history Monte Carlo
calculationswere peformed at a nanometerscde to estmate the energydepogion by secondaryelections originatedfrom gold
nanopaticles.

Results: The current resuts suggest that the microscopicdoseenharementup to a factor of 8 could be possble within 20 microns
from a single gold nanopaticle. The reaults also show that the magnitule of microscopicdoseenhancmentis a function of the
distancefrom thesite of a gold naroparticle.

Conclusion: A drastictumordoseenhancment(i.e., > 100%)atthe cellularlevel could be achievableduring GNRT usingdiagnostic
erergyrangex-rays However, anacual radidiological outcomewould dependon a numberof factorssuchasthe size, amount,and
distibution of gold naroparticleswithin thetumor.



