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Purpose: To demonstratethe doseenhancement due to gold nanoparticles and kilovoltagex-rays by experimentalmeasurements
usingradio-sensitivegeldosimeters.

Method and Materials: Thedoseenhancement due to gold nanoparticles andkilovoltagex-rayshasbeen well demonstratedthrough
in-vitro, in-vivo, and computational work. However, it has not been clearly shown by any physical measurementsover a volume
loadedwith gold nanoparticles. This study attempted to demonstrate the dose enhancementacrossthe phantom madeof radio-
sensitive gel, known as MAGIC gel, uniformly mixed with gold nanoparticles at a concentration of 1 % by weight. Specifically,
formaldehyde-containing MAGIC gel, reportedly more radio-sensitive than the conventionalMAGIC gel, was poured into 2 mL
cylindrical plastic containers serving asthephantomsfor x-ray irradiation. Sevenof themhadMAGIC gel only, while theremaining
two were filled with MAGIC gel and gold nanoparticles. Each gel phantomwas irradiatedusing 110 kVp x-rays enteredinto the
phantom from six differentdirectionsseparatedby 60˚. The totaldosedeliveredto thephantom rangedfrom 0 to 30 Gy. Onephantom
in eachgroup wasunirradiatedand takenasthe control.All phantomswerereadusing a 7T small animalMR scanner.Theinverse T2
relaxation time(i.e.,R2 value)for eachphantom wasplotted against thedelivereddoseto obtain thecalibrationcurve.

Results: Preliminaryresultssuggestaddition of gold nanoparticles to MAGIC gel did not significantly changetheR2 value,at least
at thecurrently testedgold concentration level. Theyalsoshow there wasmorethan100%doseenhancementacrossthevolumeof the
phantom.

Conclusion: Thecurrentinvestigationprovides,probably for the fi rst time,a solid physicalevidencefor thedoseenhancementunder
thegivenconditions.It alsoprovidesa strong support for theprevious estimation of doseenhancementby theMonteCarlo method.


