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Purpose: To study the fundamentaltransportproperties (diffusion) of nanoparticles in tumor and surrounding normal tissue for several
geometries andseveral volumetricnanoparticles.

Method and Materials: Dif fusion is the dominantmodeof interstitial transportfor small solutes,andwhenthe driving forcefor convection is
diminished, it may be the dominant or at least a signifi cant mechanism for the transportof macromolecules. Computationof transport of
nanoparticles using the Fluid DynamicsprogramFluent® 6.2 with the use of user defined functions madeit possibleto study diffusion in
arbitrary geometries.Fluent computationsfor timedependentparticledistribution for four differentcasesof volumetricnanoparticle sourceswere
performed for model geometries, and tissue/tumor properties and results for arbitrary scalar (φ) value (e.g. massconcentration, particle
concentration, etc.) wereanalyzed. Differentvolumetricsourcesthatwe haveconsideredare (1) constant,(2) no source,(3) anarbitrary function
of spaceandtime, and(4) asan arbitrary function of space.For the several model cases,we have also verified Fluent resultsagainstanalytical
results.

Results: The computations are carried over a 6 hour diffusion time period in the tissue-tumor geometry.Computationalresultsfor particle
distributionsin themodelare sampled for every30 minutes andvolume integral of φ are plotted for tissueandtumorvolumes.Volume integrals
of φ in normaltissuevolumes andtumorsfor thefour casesof sourcesgaveanestimateof theamountof φabsorbedin thetumorvolumes.

Conclusions: These results appear consistent with expectations, and the computational model thus appears appropriate for future
explorations/verifications. The study of transport propertyof the nanoparticles using Fluent hasprovided insight into the distribution of the
nanoparticles.This would allow usto explorevariety of different nanoparticleslike gold, gadolinium, tungstenetc for diagnosticandtherapeutic
oncology.


