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Purpose:Evaluation of competing opticalmodels,the opticaldiffusionapproximation(ODA) anddelta P1
approximation for usein ablativelasercancertreatmentof nanoparticlesimpregnatedtumors. Method and
Materials: Gold-coated,silica-corenanoshells,core diameter 180nmwereplacedin 1.5wt% agargel
phantomswith nanoshellconcentrationsof 1.19x109 nanoshells/mL and2.53x109 nanoshells/mL .
Phantoms werecylindrical, 23 mm wide by 69 mm high andheatedusing laserpowers of 0.64,0.8and
1.2Watts with 0.5cmspotsize. Thermal imagesof heatingwereobtainedusingMRTI on a clinical 1.5T
MRI (Excite,HD, GE HealthcareTechnologies,Waukesha, WI). MRTI usesa 2D fast,spoiled,gradient-
echosequence, with field of view= 12 cm, slicethickness= 3 mm, matrix = 256x 128, TR/TE = 74.5
ms/15ms,FA = 30°. MRTI utilized thecomplexphasedifferencemethod to calculatetemperature
images,oneimage every5 secondsfor 300seconds.Modeling thethermal response was performedwith a
finite element solution of thenonhomogenousheatequationusing commercial software(Comsol
Multiphysics®, ComsolInc., Burlington,MA, U.S.).
Results: For the1.19x109 nanoshells/mL phantombothODA anddeltaP1give similar resultswith delta
P1beingbetter overall, root meansquare(RMS) differencebetweenexperiment andthemodel was3 times
greater for ODA thandelta P1. For thehigherconcentration gel (2.53x109 nanoshells/mL) the RMS
differencebetweenexperimentandthemodelwas4 timesgreater in thecaseof ODA comparedto delta P1
with ODA faili ng to describe theexperimental datain any adequate way. Thegreateraccuracy of thedelta
P1is attributedto its treatmentof scattered and unscatteredcomponents of the light asseparateentities.
Conclusion: ODA worksfor lower nanoshell concentrations,but breaks down at higher concentrations.
DeltaP1works well for all concentrationstested.


