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

Purpose: To characterizeseeral 3D dosimetersand identify onethatis bestsuitedfor useby the RPCin its anthopomorphe
phartoms This study will alsoprovide usefuldaiato otherresearcherehensekctinga 3D dosimeter.

Methods and Materials: Threedifferentdosimeters wereinvesigatedin this study:PRESAGE™ (a polyurethaneandleukodye
dosimete), andBANG® and PAGAT polymer gels.Eachdosimeter wascharactededto deternine thedos responselineaity,
reproducibility, spatialstability, and doseresoldion. Both MRI and OCT wereusedto identify the best-suited imagingmodality for
eachpolymergel formulation. Goals wereestablgshedfor eachparangter. Thesewereusedto evallate the dosimeterstharacteristics
andidentify thedosimetebestsuitedfor useby the RPC.

Results: Each3D dosmeterdemonstrateda useful doe rangeupto 10 Gy. Only the BANG® dosimeterprovidedalinear dose
respone overthis range. The uncertanty in the decermination of therespone of the dosimetemwas~2% whenimagedwith OCT;
howe\er, MRI yielded uncettainties< 1%. Thelow uncertaintesachievablevith MRI resultedin improveddoseresoluton. OCT
required shorterimagingtimesthanMRI; OCT producedplanarimagesin 30 secondsThe BANG andPAGAT dosimetersdisplayed
overshetsin responseadjecentto regionsof high dose gradient. No respnseoverstootswereobservedn PRESAGE™ dosimeters
irradatedwith steepgradients Theintra andinter-batch reproducibilities of PRESAGE ™ exceed the goalsegablishedfor thee
parametersThe spatialstability and reproducibiity of thepolymergel formulationsis in progess.

Conclusion: This study provides aframeworkfor evaluatng 3D dosimeers andidentifying onebestsuitedfor a paricular use This
studyalsoprovidesthe first compaison of polymer gelscharacerizedwith both MRI andOCT.
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