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Purpose: Interstitially delivered genetherapyusingGeneSeeds(smallmetallic containerssimilar in sizeto brachytherapysources)
mayhavemanyvaluable propertiesfor cancertreatment. We arecurrentlypursuingboth simulationandexperimentalwork to more
fully understandthedosimetrypropertiesof GeneSeedsandtheirpotential useasbotha direct tumoricidal agentanda co-therapyfor
enhancingtumor radiationsensitivity.

Method and Materials: SimulatedGeneSeeddosimetrywasbasedon modeling of thediffusion processusingthephysicalproperties
of theGeneSeedandits potentialbiochemicalpayloads. Experimentaldatawasdrawnfrom pathologyandimmunohistochemistry
performedon sectional slicesof mousexenografttumorsinto which single GeneSeedshadbeen implanted.Thesedata were
combinedinto a computational model(implementedin Matlab) which computesthedoseas a functionof distanceandorientation
from theGeneSeedusing cylindrical coordinates.We havealsodevelopedaninterfacefor placingmultiple GeneSeedsin a 3-D space
andcomputing their overall effect on a regularCartesian coordinate grid, to facilitateintegrationwith conventional treatmentplanning
systems.

Results: GeneSeeddosimetry dif fers from conventionalbrachytherapydosimetry by havinga sigmoidally-shapedfalloff asopposed
to anexponentialfalloff . This impliesthatpositioningof theGeneSeedsmayrequirea higherlevel of precision thanwhatis expected
for conventionalbrachytherapywith radioactivesources. However, homogeneouscoverageof largerregionscanstill beachieved
usingcontrolled inter-seedspacing. Imageguidedrobotics maybeof assistancein achievingthelevel of precision neededfor this
application.

Conclusion:
We have developeddosimetry modelsfor single GeneSeedsbased on a combinationof experimentalandsimulationdata. These
modelscanbeused to predict overall dosimetryof a largerdistribution of GeneSeeds, similar to calculationsfor groups of
brachytherapyseeds.GeneSeeds mayhavepotential usein manyorgantargets.


