AbstractlD:7401Title: Monte Carlo computeddosekernds and convolutiondose
calculationdor rapidintemal dosimery

Purpose To computetissuespedfic dosekernds usingMonte Carlo(MC) methoddor a
variety of gammaemittingradioisotopego enale arapid andaauratedeterminatn of
organdoses from internd irradiationbasedon convolutiondosealgoiithms. Thisis a part
of the effort to developcountemeasuresn respons to aradiologicalterrorian or
accident.

Methods and Materials: The EGSnrcMonte Carlo sydem wasusel to generatalose
kemelsin four typesof materials (soft tissueJung, bone and air) for a seriesof possille
isotopesthatmay be encounteredn radiologicalterrorism.Thelist of isotopegncludes:
Cs137,1r-192,1-125,1-123,1-131,In-111,Tc-99m, TI-201, Xe-133,and Sr/Y-90. Both
gammaandbetaemissionsvere considerd for ead. Thedosekerrels were constructed
by extractingrelativedossfrom thedistributionsgeneratedby the EGSnrcsimulations
for eachof theradioisotopesThesetissie-spedfic andisotopedependent dose kernels
are usedin the convolutiondosecalculation algorithm. A softwaretool was developed
with Matlabfor rapiddosecomputatiorbasedon the algorithm. Preliminarycomparisons
weredone

Resuls: Thedosekemds theradioisotopesn four medaweregeneratd, andthe
convoldion algorithm was constucted with thes kernels.The 3D dosedistribuions
calculatedwith the conwolution algorithmsfor threeisotoped-131, 1-125,andCs-137
distibutedspatiallyin a heterogeneusphantomanda patientCT datagtwerefoundto
agreewithin 5% with thosedirectly cdculatedwith the MC method.The computing
timesfor the convolutionalgorithm wereafew minutesusinga Pentiumd CPUandwere
atleag 40timesshorterthanthosefrom the MC simulations

Conclusion: Thetissuespeific dosekernelsaregenergedfor avarietyof possible
radioisaopesthatmaybeencounterd in terrorism.The dosecalculationsusingthe
convoluion algorithm basel on thesekernelsarefag andagres with thedirea MC
simulations.



