AbstractlD: 9502 Title: Nanoparticle transport study for drug delivery in diagnostic &
therapeutic oncology

Purpose To study the fundamentaltransportpropertes (diffuson) of naroparticlesin tumor and surounding normal tisswe for several
geamdries andseveal volumetricnanopaticles

Method and Materials: Diffusion is the dominantmodeof interstiial transportfor small solutes,andwhenthe driving forcefor convection is
diminished, it may be the dominait or at leasta significant mechanim for the transportof macronoleaules. Computationof trangort of
nanopaticles using the Fluid DynamicsprogramFuen® 6.2 with the use of userdefined functions madeit possibleto study diffusion in
arbitrary geameties.Fluert compuatonsfor timedependentparticledistribution for four differentcasef volumetricnanopartle sourcesvere
performed for model geoméries ard tissue/turor properties and resuls for arbitrary scalar (¢) value (e.g massconcentrdion, particle
concentratbn, etc.) wereandyzed Differentvolumetricsourceshatwe haveconsideredare (1) constant(2) no source(3) anarbitrary funcion
of spaceandtime, and(4) asan amitrary function of space For the seveal model caseswe haw also veiified Fluent resultsagainstanalytical
results

Results The computations are caried over a 6 hou diffusion time period in the tissuetumor geometry.Computationalresultsfor paticle
distributionsin the modelare sampéd for every30 minutes andvolume integrd of gare plotted for tissueandtumor volumes.Volume integrals
of @innormaltissuevolumes andtumorsfor thefour casef souresgavean estimateof theamountof gabsorbedn thetumorvolumes.

Conclusions: These reailts appear consisent with expectations and the computational model thus appers appropiate for future
explorations/verifications The study of transprt propertyof the nanopaiitles using Fluent has providedinsight into the distribution of the
nanopaticles. This would allow usto explorevariety of differert nanoparticlesike gold, gadoliium, tungstenetc for diagnosticandtherapeutic
oncolayy.



