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Purpose:To build a high resolution, accurate, 2D opticaldensitometer thateliminatesscanner-film artifactscommonly observedin radiochromic
film dosimetry.

Method and Materi als: An optical densitometerwasbuilt usinga stationary light sourceanddetectorwith a moving fil m holderattachedto a
high precision computerizedX-Y stage. The light sourcewasa red LED (633nm), to conform to EBT film absorption peak.Two silicon photo-
detectors were usedto measure incident and transmitted light. The LED output was focusedto a sub-millimeter spotsizeat the film. Data
acquisition wasperformedwith a 16-bit A/D card in conjunction with commercialsoftware.Thedensitometer wasusedwith radiographic EDR2
and radiochromic EBT films. Sensiometric curves and three IMRT field scanswere acquiredwith a resolutionof 1mm. The results were
compared with the MapCHECKdiodearraymeasurementunderidentical geometry.The EBT fi lm wasrotatedby 90 degreesandrescannedto
recordorientationeffects.

Results: A spotsizeof 0.8mmwas measuredat thefil m using thehalf razortechnique. TheEBT film rotatedby 90 degreesshowedno orientation
effect. From the absolute comparison modeof the MapCHECKanalysissoftware, the averagepassingrates with 3%/3mm criteria were 97.5%
for EBT films and 96.6% for EDR2 films. The main diff erencebetween EBT and EDR2 measurements were in low doseareas,with EDR2
readingshigher. This is mostlikely due to over responseof the radiographic film to scatterradiation.No artifacts wereobserved in the scanned
films.A scanof 15x15cm took 20 minutesto acquire.

Conclusion: TheLED densitometerprovidesaccurate fil m dosimetrywith 1mm or betterresolution. It eliminatestheorientation dependenceof
EBT film dosimetry. The IMRT results compared well with Mapcheckmeasurements.
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