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gel-based phantom for beta dosimetry applications

Purpose: To validatea new film calibrationprotocol and a gel-based phantomfor usein betadosimetry by comparingthedose rate
measuredfrom a single 90Sr seedto MonteCarlo simulations.

Method and Materials: Two acrylic boxeswere constructed and a catheterholewasdrilled 2 mm below the surfaceof one box. A
singlelumen catheter wasplacedthroughtheholeandbothboxeswerefil led with porcinegel (90%waterand10%gel). After thegel
solidified, a single90Sr seedwasloadedinto thecatheter anda sheetof HD-810 radiochromicfilm wassandwichedbetweenthetwo
box halves. A Microtekflatbedscanner, anophthalmic applicator, anda backgroundsubtractiontechniquewereusedto readoutand
calibratethefilm. A validatedMonteCarlocodesimulated the seed, phantom,and film geometry. To verify theMonteCarlo
simulation, theoutputwas comparedto previously published data.SinceMonteCarloprovides thedoseperstarting particle,a highly
accurateandprecisenon-destructiveassayof the sourceseedwas requiredto calculatetheabsolutedoserate. Therecently updated
internalpair productionbranching ratio for 90Y anda high-purity germaniumdetector wereused to assaythe90Sr seed.The efficiency
for detecting 511keV photonswasdeterminedusinga certified²²Nasolution.

Results:Thedoseratemeasuredwith film was2.70Gy/min ± 4.7% using a region of interest(ROI) of 0.5mm × 0.5mm. TheMonte
Carlocalculateddoseratewas 2.75Gy/min ± 5.1%for thesame ROI using a measured seedactivity of 2.64 mCi.

Conclusion: Overall, there was a 1.8%differencebetweenthefil m dosemeasurementandtheMonteCarlo-basedcalculation.
Together, theHD-810radiochromic film, thecalibrationprotocol, andthegel phantom wereshownto provideaccuratebeta
dosimetry.


