
AbstractID: 8818 Title: Nanoshell-Mediated Laser Induced Thermal Therapy in an In
Vivo Model

Purpose:
To evaluate thethermal responseof intravenously-injectedlaser-activatedgold-silica nanoshellsin an in vivo tumorxenograftmodel
usingMRTI andhistopathology.

Method and Materials:
PC3 cancer cellswereinoculatedsubcutaneouslyon thebacks of SCID miceand allowedto grow to ≤1 cm diameter beforetreatment.
Gold nanoshells(NanospectraBiosciencesInc.,Houston,TX) wereinjectedintravenously in experimentalmice.Salinewasinjected
in control mice.Twenty-four hours post-injectionthetumorswereirradiated extracorporeallyfor 3 minutesby a coherent,near-
infrareddiodelaser(808nm).Laser outputwas4 W cm-2 to all tumors.Spatiotemporal temperaturedistributionsin thetumorswere
monitoredin real-timeduring proceduresby Magnetic ResonanceTemperatureImaging(MRTI).
Maximumtemperaturesand temperatureprofileswith respectto depthweremeasuredfrom theMRTI data andthedepthsat which
thermalablationoccurredwere determined. Depthsto which necrosis wasinducedand areasof necrosisrelativeto tumor areas were
measuredfrom histological (H&E) images.

Results:
Therewas a statistically significant differencein maximumtemperaturechangesachieved(40.9±2.6°C with nanoshellsversus
19.2±2.7°C without) (p<0.001). Theaveragetemperature increasein thenanoshell micecaused greateramountsof necrosisin tumors,
in termsof depth(2.7±1.7mm versus0.1±0.2mm) (p<0.01) andrelative area(67%±37%versus0%) (p<0.001). Thedepthsto which
ablativetemperaturescould beachievedfor standardbodytemperaturewerealsogreater(p<0.05)in nanoshell mice (2.8±0.7mm with
nanoshells versus0.4±0.6mm without.) 
 
Conclusion:
Laser-inducedablationcanbeinducedin nanoshell-containing tumors at otherwisesub-lethal laser powers.


