AbstractlD: 11340 Title: Experimental Demonstration of Dose Enhancement due to Gold
Nanoparticles and Kilovoltage X-rays using Radio-sensitive Polymer Gel Dosimeter

Purpose: To denpnstratethe dose enhancament due to gold naroparicles and kilovoltage x-rays by experimentaimeasurenents
usingradio-sensitivegel dosimetes.

Method and Materials: Thedoseenhamemen due to gold naroparticles andkilovoltagex-rayshasbeen well demonstatedthrough
in-vitro, in-vivo, and compuationd work. Howeve, it has not been clearly shown by any physical measurementsver a volume
loadedwith gdd nanopaticles. This study attempted to demonstrag the dose enhancemenacrossthe phartom madeof radio-

sensitive gel, known as MAGIC gel, uniformly mixed with gold nanoparicles at a corcentrdion of 1 % by weight Specifcally,

formaldehydecontaining MAGIC gel, reportedly more rado-sersitive than the conventionalMAGIC gel, was poured into 2 mL

cylindrical plastc contaners serving asthe phantomsfor x-ray irradiaion. Seven of themhad MAGIC gel only, while the remairing

two werefilled with MAGIC gel and gold naropartides. Eac gel phantomwas irradiated using 110 kVp x-rays enteredinto the
phartom from six differentdiredions sepaatedby 60°. The total doseddiveredto the phantan rangedrom 0 to 30 Gy. One phantom
in eachgrouwp wasunirradiatedard takenasthe control. All phantomswerereadusng a 7T small animalMR scannerTheinverse T2

relaxation time (i.e., R2 value)for eachphanbm wasplotted agairst the ddivered daseto obtain the calibrationcurve.

Results: Preliminary resultssuggestddition of gdd nanopariclesto MAGIC gel did not significartly changethe R2 value, at least
atthecurrently testedgold concentation level. Theyalso show there wasmorethan100%doseenhancemerdcrosghevolumeof the
phartom.

Conclusion: Thecurrentinvestigationprovides,probably for the firsttime, a solid physicalevidencefor the doseenhancmentunder
thegivenconditions. It alsoprovidesa strong support for thepreviows estimaion of dos enhanementby the Monte Carlo method



