
AbstractID:6723Title: Numerical Feasibility Studyof a Novel AbsorbedDoseto Water
Calorimeter-basedStandardfor 192Ir HDR Brachytherapy.

Purpose: To studythe feasibil ity of developinga newstandardfor absorbeddoseto waterbased on water calorimetry for high dose
rate iridium-192(192Ir) brachytherapysources.

Method and Materials: The heatconduction pattern generated in waterby the Nucleotron microSelectron-HDR 192Ir brachytherapy
source wassimulatedusing ComsolMultiphysicsTM software. Sourceself-heating dueto self-attenuation of photonswascalculated
with GEANT4. A smooth, well -behavedthree-dimensional function wasfit to theentire dosedistribution datausingTableCurve3DTM.
The heat-loss correctionKc was calculatedas the ratio of the temperature in the calorimeterunder ideal conditionsto realistic
conditions.

Results:Thefeasibili ty of a watercalorimeterbased absorbeddosestandardis determinedby a balancebetweentherequirements to
obtainsufficient signal to perform a reproducible measurement, the effects of heatlosson the measured signal, andthe positioning
uncertainties. Dueto self-absorption, thesourceequilibrium temperaturewasfoundto beabovetheambienttemperature by a constant
amountthatdependsonly on setup conditionsandsourceactivi ty. For the 192Ir sourceinsideits nylon-12 catheterinsertedinto water,
the steady stateexcesstemperature perunit sourceactivity was foundto be 0.5671K/Ci. Thesourcetemperaturereached96% of its
steadystate temperature after 60 s. Conduction correction factors Kc were calculatedfor several exposure times and at various
measurementpointsawayfrom the192Ir sourceinsidethecalorimeter.A total exposuretime between140 s and 240s at a distancethat
receivesa minimumof 1 Gy of dose wasfoundto allow reduction of Kc to below 0.1% of unity.

Conclusions:Water calorimetry for 192Ir HDR brachytherapyis feasible andtotal uncertaintiesof significantly betterthan5% on the
dosecanbeachievedwith currentwater calorimetry techniquesandinstruments.


