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Purpose: Accuratein-situ dosimetrycontinuesto bechallenging in both radiotherapyandimagingapplications.Radiochromicmedia
(GafChromic MD-55 andEBT films) havebeenrecently developedfor application acrossa wide rangeof appliedtotal doses, dose
rates,andenergies. Thesematerials demonstratea fastresponse componentthatallows considerationfor usein a novel point-basedin
vivo dosimetry system usingremote,passiveoptical fiber readout.
Method and Materials: Changesin opticaldensity corresponding to themainabsorbancepeaksandoverallabsorbancespectra of the
two mediahavebeenremotely detected during irradiation within Solid Water™ phantoms, which wereequipped with optical fibers
for real-time readout. The interrogation light sourceprovideda spotsize 650µm in diameter,simulating theintendedpoint-baseduse,
andthetransmitted spectrumwasrecordedby a spectrophotometer. Thefilms wereexposedto a wide rangeof dosesunderconditions
varying in temperature,doserateand beamenergytypical of clinical use.
Results: The spectral changewith time was observedto have two components. The fast responsecomponent occurred during
exposureto ionizing radiation,andwaseasilydetected in real-time. Becauseof thepassive readout with thesemedia, thefrequencyof
measurements and statistical noise for any dose and doserate was controlled by modifying the power of the light source and
integration time on thespectrophotometer.Theslow responsecomponentcontinued post-irradiation,asreportedpreviouslyby others,
having a small effect on real-time measurements.
Conclusion: Radiochromic formulations can be used for dosimetry in real-time during applicationof ionizing radiation. Their
performancewith respect to variations in doserate,temperatureand energyof beamwere alsopromising, with somelimitationsthat
are being investigatedfurther.
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