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Purpose: To measurethedoserateof anelectronic brachytherapysourceusing thermoluminescentdosimeters(TLDs) in water.

Method and Materials: Dose rates from several Xoft Axxent™ electronic brachytherapysources were measured using TLD
microcubes(1 mm x 1 mm x 1 mm). Thesourceswereoperatedat 50 kV andat a beamcurrentof 100µA. Measurements were done
in liquid water to avoid the largeconversion from water mimicking plasticsto liquid water at low energies. A Virtual Water™
apparatuswasdesignedto position theTLD microcubesin waterspecifically sothatno Virtual Water™ was betweenthesourcesand
microcubes during irradiation. The designallowed for the placement of 12 TLDs in 30º incrementsaroundthe source on the
transverseaxis. A positioning disk wasdesignedto accuratelyposition the center of theTLDs at 3 cm from thecenterof thesource
andto position thecenterof the sourcesat thesame heightasthecenter of theTLDs. Air kermarate measurementsweredonewith a
well-type ionization chamberfitted with a custom-built aluminumsourceholder. Themeasured air kermarateswere usedto calculate
thedesired irradiationtimeto deliver anestimated70 and130cGydoseto waterat 3 cm from thesources.

Results: The doserates measured with the TLD microcubeswere lower than the Monte Carlo predictedvalues. Air kermarates
measuredwerealsodeterminedto be lower thanthe MonteCarlo predictedvalues,but the measured ratio of doserate to air kerma
rate agreedwith theMonteCarlo predictedvalues.

Conclusion: TLDs canbe usedin waterto determine doserates of electronic brachytherapysources,but furtherwork is necessary to
confirm measuredvalues.
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