AbstractID:6554Title: Ontheuseof ice as a waterequivdent solid mediumfor
brachytherapylosimetrymeasurenent

Purpose: It iswell-knownthatfluctuationin chemical compositionscanleadto significant errorsin the
dosimetryof low-energybrachytherap saurcesusing the tradtional “water-equivalent” solid phantoms.
Theaim of this work wasto investigatethe feasibility of using ice as a corsistentwater equivalent sdid
mediumfor low-energy brachytheapydosimetty.

Methodod and Materials: The MCNP Monte Carlo codewasusedto compue the solid-phantomto-water
convesionfactor for ice (Rice) andfor SolidWaer™ (Rgy) irradiatel with monoenegetic photors of 10
keV to 2.0 MeV and photonsof six brachytheepy soucesat various physicaldistancegrom the soure.
TheRsy for different chemical compostions observedin SolidWater™wasalsocalculated Thefeasbil ity
of makingpreciseice phantanswasexplaredtheoetically from anengneeringpoint of view.

Resuts: The uncetainty associted with the chemicalcomposition of the SolidWater ™ phartom cancause
largeerorsin Rgy for photonsemitted by *>*Pd source 9%at1 cm, 47%at5 cm and72%at 10 cmradial
distane while ice would befreefrom sucherrors. However,dueto its lower phydcal densitycomparedto
liquid water, the R, wasfoundto deperd on both the photon energy ard distancefromthe source. At the
distane of 1 cm usedin referencedosimetry Ric. variedfrom 0.890 at 15 keV to 1.015at50 keV. A
practical approachfor makingice slabswith pre-designedmoldsof brachytheapysourcesanddosmeters
wasproposeé.

Condusions: A comprehernige setof R, has beencalculated for mono-energetigghaonsandfor photons
emitted by existing brachytheapy sourcesat variousmeasuremerndepths Using R with anice phartom
would eliminatke errorsresultedfrom chemicalcompositian fluctuationsin traditiond Solidwater™
phantan while retainingthe positioning advariagesof a sdid phartom. Expermentalmeasirementsusing
ice phantomare being planned.



