
AbstractID:7758Title: Designof a jig for thermoluminescencedosimetryof brachytherapysources
in liquid waterandthedetermination of a correction factor for water-equivalentplastics

Purpose: To developa methodfor measuringthecharacteristicsof brachytherapysources in water,
rather thanin water-equivalent plastics, andto usethis methodto determinethecorrectionfactor for
water-equivalentplastic.

Method and Materials: Small thermoluminescencedosimeter(TLD) capsules were constructed
from capillarytubesto hold 14 mg of lithium fluoride powder. Plastic jigs weredesignedto hold the
capsulesin circular patternarounda brachytherapysource,or in a spiralpattern radiating awayfrom
the source. The radioactivesource wasmountedon the tip of a thin graphiterod with its long axis
either parallel or perpendicular to the TLD pattern. The jigs were placed in a water phantom to
enable measurementof all TG-43 parameters. A Solid Water™phantomwasconstructedto hold the
TLD capsulesin exactly thesamecircular patternaroundthesource. TLD measurementsweremade
in water and Solid WaterTM at 1.00 cm distancefrom a model 6711 125I source to determinea
correction factor for the Solid WaterTM,. Similar measurementswere alsomade with a modelCS-1
131Cssource.

Results:Themeasured correction factor for Solid WaterTM was1.05+- 0.02at a distanceof 1.00 cm
from the model6711125I source. This valueis in good agreement with a Monte Carlo-basedvalue
published previously.Similar measurementswith the model CS-1 131Cs sourceproducedthe same
result within experimental uncertainties.

Discussion: The preferred medium for therapy dose measurements is liquid water. However,
dosimetry measurementsreported in the literature are limited to water-equivalentplastics. The
correction factor for plastic phantoms is basedon Monte Carlo calculations, and mustbe validated
by actualmeasurements.


