
AbstractID: 9254 Title: Identification of a 3D dosimeter best-suited for use by the RPC

Purpose: To characterizeseveral3D dosimetersand identify onethatis best-suitedfor useby theRPCin its anthropomorphic
phantoms. This studywill alsoprovideusefuldata to otherresearcherswhenselectinga 3D dosimeter.

Methods and Materials: Threedifferentdosimeters wereinvestigatedin this study:PRESAGE™ (a polyurethaneandleukodye
dosimeter), andBANG® and PAGAT polymer gels.Eachdosimeter wascharacterizedto determinethedose response,linearity,
reproducibility, spatialstability, and doseresolution. Both MRI and OCT wereusedto identify thebest-suited imagingmodality for
eachpolymergel formulation.Goals wereestablishedfor eachparameter. Thesewereusedto evaluate the dosimeters’characteristics
andidentify thedosimeterbest-suitedfor useby theRPC.

Results: Each3D dosimeterdemonstrateda useful dose rangeup to 10 Gy. Only theBANG® dosimeterprovideda lineardose
response overthis range.Theuncertainty in thedetermination of theresponse of thedosimeterwas~2% whenimagedwith OCT;
however,MRI yielded uncertainties< 1%. Thelow uncertaintiesachievablewith MRI resultedin improveddoseresolution. OCT
requiredshorterimagingtimesthanMRI; OCT producedplanar imagesin 30 seconds. TheBANG andPAGAT dosimetersdisplayed
overshootsin responseadjacentto regionsof high dose gradient. No responseovershootswereobservedin PRESAGE™ dosimeters
irradiatedwith steepgradients. Theintra andinter-batch reproducibilit iesof PRESAGE™ exceedthe goalsestablishedfor these
parameters.Thespatialstability and reproducibility of thepolymergel formulationsis in progress.

Conclusion: This study provides a frameworkfor evaluating3D dosimeters andidentifying onebest-suitedfor a particular use. This
studyalsoprovidesthe first comparisonof polymer gelscharacterizedwith both MRI andOCT.
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