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Purpose: Thegoalof this study isto propose a new ntieodto estimatethermal response of
gold nanoshedl presated in atissuelike mediuminduced by neatinfrared laserusng a
contribution of tempeature elevation from the individual gold nanoshellat resonance
frequencyMethod and Materials: A cubewasusel for ageomdrical model represging

a volume of tissue ontaining gold nandeells (10 x10® nanoshellshl). Two different
mathematal modelswere investigaed and compaed. First, we develop a model bagd on
calculation desribing the light distibution from diffusion appreimation d the transport
theory and the rise in tepemature of individud gold nanoshell induced by the photons
reached at itssite as aconsequene of light spreadng in the medium.The total incrase in
temperature atthe position of interst is ddermined by entire @ntribution of rise in
temperature fronthese individual gld nanoshellsWhile the samelight distribuion is used
for the second modess for the first one thetemperéure responsavas calculatedrom a
heattransfer equatin using thefinite dement methodwith modified opticalpropertiesfor
the gold nanoshell contaedtissuelike medium. Results: The pak tenperaturesrbm the
two different methods gree well ead other, @en though thalistributions of ctangein
temperature arslightly different. Condusions The calculation of temperature distribution
from the heat transfer egtion is straghtforward with thefine element method using the
commercial packge (COMSOL). However, oltaining the tanged opical congant d
medium ontaining goldnanoshdi s is not an easytask in routineclinical applicatons. On
the other hand, the nt®od with the heat gerated by individualgold nanoshdl usesthe
known optical constats of tissue withougold nanoshells, which mas this modding
more pactical inatreament planningfor the clinical use



