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In 1880Alexander G. Bdlheard“a pure mustal tane” in a closed gas voluetthat had absdred a modlatedsunlight
beam. However,tiwould bea cenury before interest h the photoacoustieffect simulated hyscists to employ hisdiscovery in
novd medical instruments. In the beginningof the 21¢$ centry, opto-acousic tomography (OATemerge as asengtive modalityfor
visualiation and quantitave chaacerizaton of malignantumorsand bloodvessels OAT combires the most compellingehtues d
light and sound tgrovide mapsof absorbed optial energy i optically scatering and opaque media including lagical tissues. The
new hybrid modality improvesspatid resoluton of the opttalimaging and conasst of theultrasound imaging

The basic principlesbehind the optoamustc imaging gstem ae that (1) lasr pulses may beffectively use to produce
acotstic sources inissueswith enhaned optical aborption, and (2) ultrasonic wavgsropagate in biologial issuesas eyanding
sprereswith minimal wavefrort distortion and delver temporat resoled information tothe suface of tissie where itmay be
detected. The application of transducerarrays permits reconsruction of two-dimensional and thredimensional images. One of the
mainerdogenous chromophnes oftissue inthe neatinfrared spectratangeis thehemoglobin oblood. Theefore, blood vessels
possessigh opacostic contrag. Malignantsolid tumors devedp anenhanceahetwok of microvessels to supply nution and
oxygen toaggressively graving caner cells. Therefore, tical contast between nanal and cancerous tisss issubstantiallygreater
than thecontrast tilized in ultrasound imaging ard other maging nodalties. Furthemore, functonalinformaton about henoglobin
concentréion and is leve of oxygensatuationin tumors can serve siabasis for nomvasve diagnostic utilty of OAT. The
empirial ruleof thumb is that optoacoustic readtion equalsdeph / 100, sohat at the depth of 5tm one can otain resoution of
abou 0.5 mm,while typicd resolution is abouts0 micron at the depth of 5 mnExperimental schemesf optoaoustic imaging
sysem far two-dimensiondandthreedimensonal optoacoustic toogrgphy as vell as coresponding algathms of image
reconstructiowill be disaussed.

The nicte of the optoacouie tomogaphy inbiomedical imagig is to provde highresoluton 3D maps containindL]
functioral information on Bood concettrationand s oxygen satwation, and (2) molecular contentfeendogenusor exogenous
chromophoresClinical studiesperformed in breast cancergtients will be presented to demonstrétatthe functional imaging
capaility of OAT provides aditional medically relevantnformation regarding keast tumos, which resulsin beter sensitivity and
speificity of can@r detedion. Themolecularimaging capalliiy of OAT is endledby varation ofthe optical waelengh for
selectie heating of spedfic chromoploresadmhisteredand targetel to the ste of interest. A unique oppatunity for further
substantial enhancemertf the ofoacougic detction sensitiity comes from mergig OAT with plasmonic nanotechnologyAn
optoacaistic contrasagentbasedon gold nanorodseletively delivered 6 cancercells in oder to substantiajl increag brightness of
canceoustumas will be descibed. The same&ontast agent can seryotentiallyasa therapeutic agent féreatment okaty cancer.



