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proton beams

Purpose: To developa formulation of PRESAGE™,a three-dimensionalradiochromic dosimeter,thatdoesnot under-respondin the
high LET region of a protonbeam.Previousinvestigations with PRESAGE™report a 38%under-response whenirradiatedin the
SOBPof a protonbeamcomparedto 6 MV photons.

Method and Materials: A newPRESAGE™ formulation wasdevelopedfor this studyby replacingthe reportermoleculein the
original formulation,leucomalachitegreen(LMG), with a newLMG derivative. Dosimetersweremanufacturedusing LMG andthe
LMG derivative andirradiatedin theSOBP regionof a 250MeV protonbeamto dosesfrom 1 Gy to 5 Gy to developa doseresponse
curvefor eachformulation.An additional doseresponse curvewasdevelopedfor theLMG derivative by irradiatingdosimetersto
doses from 1 Gy to 5 Gy using6 MV photons.

Results:Theresponseof theLMG derivative was52% morethanthatof theoriginal formulationwhenirradiatedusing a proton
beam.Theresponseof theLMG derivativeto protonsand photonswaswithin 3% overtheentire doserange.TheLMG derivative was
alsofound to bemore stable post-irradiation thantheoriginal formulation.

Conclusion: Theunder-responseof PRESAGE to protonshasbeencorrectedby replacingtheLMG reporter moleculewith a new
LMG derivative.The molecular structure of thenewderivative wasbasedon thepresumption thattheunder-responsein theoriginal
formulation wasdueto shifting of theequilibrium of thecoloredmalachitegreenform backto thenon-coloredleucoform when
irradiatedin high LET beams. Thedatafor thenewLM G derivative supports this mechanism.Additional studieswil l bepresented
that furthercharacterizetheresponseof thenewPRESAGE formulation.
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