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Purpose: Preliminary evaluation of a novel, large-volume (2.2 liter), 3D polymer gel dosimeter(BANG®-3-PRO) developedfor
proton radiotherapydosimetry is presented. Thecharacteristics of dose responseandits linearenergytransfer(LET) dependenceare
addressed.Theperformanceof thedosimeteris analyzedundertheconditionsof pristineandclinically relevantbeam configurations.
The ability to visualizeand analyze protondosedistributions in 3D is demonstrated.Methods and Materials: The dosimeters were
readout using a characterizedoptical computed tomographyscanner.The calibrationwas performed by correlatingthe changein
optical densityalong the beamaxis to the depth-dosecurve from a pristine proton beamdelivery (28.4 cm range,4.5 cm circular
aperture) obtainedusing ion-chamber measurements. To exclude the potential LET dependence,only the plateauregion was used.
Several pristine-beam and spread-out Bragg peak (SOBP) dose distributions were recorded and compared to ion-chamber
measurements,including the assessmentof dose responsein high-LET regions. A volumetric dosedistribution deliveredusing a
pristine beamand an irregularly shapedaperturewasrecordedandreconstructed in threedimensions.Results: The dose responseof
the gel waslinear in the studiedrange(25-150 cGy). Dose profiles from the gel showedgoodgeneralagreementwith ion chamber
measurements, with excellent positional reproducibility of the distal and proximal edgesalong and perpendicularto the beam
direction. In the caseof SOBP delivery (140 cGy peak dose),no response quenchingin the peak region (characteristic of other
dosimetertypes)was observed. For a pristine beamdelivery (170 cGy peakdose), the gel dosimeterdemonstrateda ~10% under-
response at the Bragg peak (BP). Conclusion: Preliminary investigationssuggestthat this 3D dosimeteris capableof reproducing
protonbeamdosedistributionswith high spatialaccuracy, with lit tle or noquenchingat theBP or SOBP.


