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Purpose: Gafchromic EBT film characteristics for dose,doserate, fi lm orientation,air gap,tilt
angle,beamenergyandtemporalstability wereinvestigatedin a clinical protonbeamdosimetry.
Methods and Materials: TheEBT film wassandwichedbetweensolid waterslabsandirradiated
in both parallelandperpendicular arrangementsagainstthe beamincidentdirection.Calibration
films wereirradiatedin thedoserange of 20cGy–1000cGyat mid spreadout BraggPeak(SOBP)
in a referencecondition. The optical densitychangesdue to dose,doserate and proton beam
energies werestudied.Depth dosesmeasuredwith EBT film werecomparedwith thoseobtained
with a plane-parallel ion-chamber.The responsesof the exposed films were measuredby a
MacbethTD932 densitometeranda Vidar Dosimetry Pro Advantage™scanner. Measurements
were made at finite time post irradiation for temporal response. Results: There was no
noticeableoptical density change over doseratesrangingfrom 32 to 640 cGy min−1. Therewas
anincreasein opticaldensityof up to 0.04units onemonthafter irradiationwithin thedose range
studied. The difference in optical densities betweenperpendicularand parallel configurations
tends to be rathersmall, within ±0.02 OD units. Ai r gapsbetweenthe film and slabscaused
significantperturbation in the depth dosedistribution whenthe film is parallel to the beam axis.
By tilting the fil m planea few degreesaway the beamaxis, air gap artifacts was eliminated.
Depthdoseprofiles measuredwith Gafchromic EBT film agreedwith theonemeasuredwith an
ion chamberalthough EBT film appearsto havean under-responsein the distal endof SOBP.
Conclusions: Gafchromic EBT fil m hasunnoticeable dependencesof doserateand protonbeam
energy. TheGafchromic EBT film could bea usefuldetectorfor protondosimetrymeasurements
with properprecautionandcorrection.


