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Purpose:It is well -knownthatfluctuationin chemical compositionscanleadto significant errors in the
dosimetryof low-energybrachytherapy sourcesusing the traditional “water-equivalent” solid phantoms.
Theaimof this work wasto investigatethefeasibility of using ice as a consistentwater equivalent solid
mediumfor low-energy brachytherapydosimetry.

Methodod and Materials: TheMCNP Monte Carlo codewasusedto compute thesolid-phantom-to-water
conversionfactor for ice (Rice) andfor SolidWaterTM (RSW) irradiated with mono-energetic photons of 10
keV to 2.0MeV and photonsof six brachytherapy sourcesat various physicaldistancesfrom thesource.
TheRSW for different chemical compositions observedin SolidWater™wasalsocalculated.Thefeasibil ity
of makingpreciseice phantomswasexploredtheoretically from anengineeringpoint of view.

Results: The uncertainty associatedwith thechemicalcomposition of theSolidWater™phantomcancause
largeerrorsin RSW for photonsemittedby 103Pdsource: 9% at 1 cm, 47%at 5 cm and72%at 10 cmradial
distance while ice would befreefromsucherrors.However,dueto its lower physical densitycomparedto
liquid water, the Rice wasfoundto depend on both thephoton energy and distancefromthesource.At the
distance of 1 cm usedin referencedosimetry, Rice variedfrom 0.890 at 15 keV to 1.015at 50 keV. A
practical approachfor makingice slabswith pre-designedmoldsof brachytherapysourcesanddosimeters
wasproposed.

Conclusions:A comprehensive setof Rice has beencalculated for mono-energeticphotonsandfor photons
emittedby existing brachytherapysourcesat variousmeasurementdepths.UsingRice with anice phantom
would eliminate errorsresultedfromchemicalcomposition fluctuationsin traditional SolidWater™
phantom while retainingthepositioning advantagesof a solid phantom. Experimentalmeasurementsusing
ice phantomare being planned.


