AbstractID:6723Title: Numeical Feaibility Studyof aNovel AbsorbedDoseto Water
Calorimeterbased Standardor 192Ir HDR Brachytherapy

Purpose: To studythe feasbility of devebpinga newstandardor absorbedloseto waterbasd on water calorimety for high dose
rate iridium-192 (**3r) brachytherapysouces

Method and Materials: The heatcorduction patiern generagd in water by the Nucleotran microSlecton-HDR **Ar brachytherap
souce was simulatedusng ComsolMultiphysics™ software. Sourceself-heding dueto self-attenuaton of phobnswas calcuated
with GEANT4. A smath, well-behavedhreedimensioral function wasfit to the entire dosedistibution datausingTableCurve3DM.
The heatloss correction K. was calculatedas the ratio of the temperatue in the calorimeterunderideal conditionsto realistic
condtions.

Results: The feashility of a watercalorimeterbasel absorbed dosestandardis determinedby a balarce betweenrthe requiremens to
obtain sufficient signd to peiform a reproducible measurerant, the effects of heatlosson the measued signal andthe positioning
uncetainties Dueto self-aborption, the sourceequilibrium tenperaturewasfoundto beabovethe ambienttemperatue by a constant
amountthatdependsonly on setup condiions andsourceacivity. For the®r sourceinsideits nylon-12 catheterinsertedinto water,
the stealy stateexcessemperdure per unit souce adivity was foundto be 0.5671K/Ci. The sourcetempeature reached®6% of its
steadystate temperatire after 60s. Conduction correcton factors K. were calculatedfor seveal exposue times and at various
measurerantpointsaway fromthe®Ar saurceinsidethe cadorimeter. A total exposuretime betweenl40 s ard 2405 at a distancethat
recevesa minimumof 1 Gy of dose wasfoundto allow reducton of K. to bedow 0.1% of unity.

Conclusions: Water cdorimetry for **ir HDR brachytterapyis feasible andtotal uncertaintesof significantly betterthan5% on the
dosecanbeadhievedwith curentwater calorimetry techniqesandinstrumerts.



