AbstractID: 7578 Title: Development of a modified 3D radiochromic dosimeter for clinical
proton beams

Purpose: To developa formulaion of PRESAGE™ athreedimersionalradiochiomic dosimeterthatdoesnot underrespondn the
high LET region of a protonbeam. Previousinvestgations with PRESAGE ™repot a 38% underrespons whenirradiatedn the
SOBPof aprotonbeamcompaedto 6 MV photons.

Method and Materials: A newPRESAGE™ formulation wasdevelogedfor this studyby replacingthe reportermoleculein the
original formulation,leucomalahite green(LMG), with anewLMG derivative. Dosimetersveremanuficuredusing LMG andthe
LMG derivative andirradiatedin the SOBP regionof a250MeV protonbeamto dosefrom 1 Gy to 5 Gy to developa doseresponse
curvefor eachformulation. An additional doserespone curvewasdevebpedfor the LMG deiivative by irradiatingdosimetergo
doses from 1 Gyto 5 Gy usingé MV photons.

Results: Therespons®f theLMG derivative was52% morethanthatof theoriginal formulationwhenirradiatedusing a proton
beam.Therespons®f theLMG derivativeto protonsand phaonswaswithin 3% overthe entire doserange. TheLMG derivative was
alsofound to bemore stabk pog-irradiation thanthe original formulation.

Conclusion: Theunde-resporseof PRESAGH] to protonshasbeencorreced by replacingthe LMG reporte moleculewith anew
LMG derivative. The molecuar structure of thenewderivative wasbasedon the presumpion thattheunderresnsein the original
formulation wasdueto shifting of theequilibrium of the cdored malachie greenform backto the non-coloredleucoform when
irradatedin high LET beans Thedatafor thenewLM G derivative support this mechanismAdditional studieswil | be preented
that furthercharacerizetherespnseof thenewPRESAGHE] formulation.
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