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Purpose:

Feasibility testsfor measuring3D dosedistribution of 17.5KeV low-energy photon fields from a miniature x-raygenerating system using a BANG-2

PolymerGel.

M ethod and Materials:

BANG-2 polymer gel (MGSResearchInc.), a tissue-equivalent gel infusedwith monomers thatpolymerizelocally in proportion to theabsorbed

radiation dose, cantrapthepolymerparticlesthatscatter visible light andresultin theappearanceof a white cloud in thegel.Therelationshipbetween the

spatial distribution of opticaldensity in thegel andthedose distribution wasdeterminedin optical CT imagesfrom anOCTOPUSscannerwith slice

thicknessof 3 mm. In addition, theprotonNMR relaxation rates, R1, R2, areincreasedin thevicinity of thepolymerparticlesandthelocal R1 or R2

relaxation ratesweremeasuredfrom MRI imagesfrom GE 3.0Teslawhole-bodymagnetscanner with slice thicknessof 2 mm. Thegoal of this studyis to

verify the3D dosedistributionfor low energyof only 17.5KeV (Mono-energy,Kα) radiation field arounda needleof theminiature x-raygenerator

(AdvancedX-RayTechnology, Inc.). Theminiature x-raygenerator comprisesa conventional x-ray tubewith anAg anodeanda 6 mmdiameterneedle

devicewith aninterchangeableMo target.

Results:

Throughlow energyx-rayexposure,GEL showsclearrelationship betweenOD to doses. Thus, thedosedistributionscan bereconstructedfrom Optical

CT images.More experimentswould beperformedto confirm thereproducibility and accuracy for such a 3D dosimetry system.

Conclusion:

Bang-2 PolymerGEL canbeusedto verify 3D-dosedistribution in thelow energyphotonfield with the advantagesof tissueequivalent, true3D

representation, andless energydependent.


