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Alaotol dyKov
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Evooyeveic amopponTtéc €vTOS TOL 16TOV

Eidikr) BeppotnTa c
109, YAKd il cal
kg-K aQk
. 1054 Ahoupivio 900 0,215
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g.- 10-1; =0ho 1700 0,41
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T v v v XaAKOC 387 0,092
500 1000 1500 2000 XpUo6e 129 0.03
Wavelength (nm) Xwpa 920 0,22
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YOYKPLTIK

Af Primary contrast Az 5z 5X
Hz mm pm um
| Photoacoustic microscopy 50 M Optical absorption 3 15 45
Photoacoustic tomography SM Optical absorption a0 700 700
Confocal microscopy Fluorescence, scattering 0.2 3-20 0.3-3
| Two-photon microscopy Fluorescence 0.5-1.0 1-10 0.3-3 |
Optical coherence tomography 00T Optical scattering 1-2 0.5-10 1-10
Scanning Laser Acoustic Microscopy 300 M Ultrasonic scattering 1-2 20 20
Acoustic microscopy 50 M Ultrasonic scattering 20 20-100 30-160
Ultrasonography 5M Ultrasonic scattering 60 300 300 |
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KukAIki diatagn avixveuong Avakataokeun back-projection
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2T1adl1aKK avakaTaoKeun back-projection péow
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Nasiriavanaki, M., et al. PNAS, 2014
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Elwyeveic mapdyovtec anetkovioTikng avtifeonc yio
EQPOPLOYEC POTOUKOVGTIKNG TOUOYPUPIOG

Methylene Copper sulfide

blue nanoparticle
NeooUN
T
1 10

Gold
nanorod

50

100

Nanodroplet Single-walled
carbon nanotube

200 300 Size (nm)

© 2014 American Association for Cancer Research

Cancer Research Reviews Aﬂ({
Agppadévag og achevn e kopkivo Tov HoGToU
Ultrasound . Photoacoustic 20VOVOGHOG

Ultrasound amplitude (dB)

Photoacoustic amplitude

C Garcia-Uribe et al, Sci Rep, 2015




Absormption

wavelength,
Imaging agent Type Size nm Evaluation Applications
Small-molecule dyes
ICG* Fluorescent dye <2 nm 800 Rat model Brain imaging
(angiography), lymph
node imaging
Evans blue® Fluorescent dye <2nm 550 Mouse and rat Imaging microvasculature
model and lymph nodes
IRDye800CW (ICG Fluorescent dye <2nm 774 Mouse model Brain tumor imaging,
derivative) integrin targeting
Alexa Fluor750 Fluorescent dye <2 nm 752 In vitro Cancer imaging, HER2
targeting
Methylene blue® Fluorescent dye <2 nm 677 Rat model Lymph node imaging
MMPSense 680 Fluorescent dye <2nm 620; 680 Human Imaging vulnerability of
endarterectomy atherosclerotic plaques,
specimens activated by MMPs
NIR caspase-9 probe Fluorescent dye <2nm 640 Mouse model Monitoring cancer cell
apoptosis
BHQ3 Quencher <2nm 672 In vitro and in vivo Cancer imaging, thyroid
in mice tumors, activated by
MMPs
QXL680 Quencher <2nm 680 In vitro Cancer imaging, activated
by MMPs
Nanoparticles —nonplasmonic
SWNT conjugated with Graphene cylinders 1-2 by 50-300 nm 690 Mouse model Cancer imaging, integrin
targeting peptide targeting
SWNT conjugated with ICG ~ Graphene cylinders 1-2 by 50-300 nm 780 Mouse model Cancer imaging, integrin
and/or QSY and targeting targeting
peptide
SWNT conjugated with ICG ~ Graphene cylinders 1-2 by 50-300 nm 820 Rat model Lymph node imaging
Perfluorocarbon Fluorescent dyes 210-230 nm 790 Rat model Imaging lymph nodes
nanoparticles loaded with encapsulated in
NIR dyes perfluorocarbon particles
ICG-embedded PEBBLEs Fluorescent dye 100 nm 790 Mouse model Cancer imaging, HER2

encapsulated in ormosil
spheres

targeting




Absormption

wavelength,
Imaging agent Type Size nm Evaluation Applications
ICG encapsulated in Fluorescent dye 30 nm 760-820 Phantoms PAI
virus-mimicking encapsulated in protein
nanoconstructs shell, purified from virus
Quantum dots Fluorescent 2-10 nm 640 In vitro PAI
Copper sulfide nanoparticles Copper sulfide spheres 11 nm 1,064 Mouse and rat Brain and lymph node
model imaging
Nanoparticles —plasmonic
Gold nanocages Silver cubes coated with a 40 nm 800 Mouse and rat Brain imaging
layer of gold model (angiography),
melanoma imaging
Gold nanoshells Spherical particles with silica 100-200 nm 800 Mouse and rat Cancer imaging, colon and
core and gold shell model brain cancer, integrin
targeting
Gold nanorods Solid gold rice-shaped 10 by 40-60 nm 650-1,100 Mouse model Cancer imaging, HER2 and
particles EGFR targeting
Silica-coated gold nanorods Solid gold rods coated with  60-70 by 665 Mouse model Mesenchymal stem cell
silica layer 80-90 nm imaging
Gold nanospheres Solid gold spheres 20-50 nm 520-530 Mouse model Cancer imaging
Hollow gold nanospheres Spheres with hollowcoreand 50 nm 800 Mouse model Brain vasculature and
gold shell tumor imaging,
melanoma targeting
Gold nanobeacons Liposomes containing 100-200 nm 520-1,100 Mouse model Cancer imaging, integrin
plasmonic nanoparticles targeting, lymph node
imaging
Gold nanoclusters 4-nm gold spheres 50-100 nm 700-900 Phantoms Imaging withhighclearance
connected with
biodegradable polymer
SWNT with gold coating Gold-coated grapheme 11 by 100 nm 850 Mouse model Imaging lymphatic vessels

cylinders




ATedvion AEULPASEVOV LLE GOPNTO TTOAVPUCUATIKO GOGTLLO,
(PMOTOOKOVGTIKNG TOUOYPOPiag o€ acOeveic e LeEAAVOLLO,

MSOT - ICG MSOT - Melanin Histology — Melan A
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ATEKOVIOT KOPKIVIKOV OYKOV UECH POTOOKOVGTIKNC
TOULOYPUPIOS GE TOVTIKLOL

(b) Huépa 6
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MSOT Images

‘ Cryosection
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Herzog et al., Radiology, 2012; Laufer et al, J Biomed Opt, 2012




Katavoun o&vyoveouévng kot ] ]
un o&uyovouEvng aos@opivng I'pappikog pacpoTikog
OLaYOPLGNOG

H ¢potewvotnta Tov ka0e otorygiov P tng
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Deoxy-hemoglobin
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McNally et al, Clinical Cancer Research, 2016
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IN-VIVO ameikovion KopKIVIKOV OYK®V GTOV EYKEPOAO TOVTIKOV
LECH VOVOSOUATIOI®MV TOAVTPOTIKNG avTiBeomn

A Preinjection  Postinjection - 3D-rendering
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Kircher et al, Nat Methods, 2012




IN-VIVO ameikovion QIATPOpiCLOTOC TV VEQPDY UECH
TOALPUC LOUTIKNG POTOOKOVGTIKNG TOLOYPAPINC GE TOVTIKIO
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Taruttis et al., PLoS One, 2012 (c)

*  OUATPAPIOUN TOV TTAPAYOVTO GTO
VEQPPIKO PAO10

* AWEKKPION TOV TOPEYOVTA TPOG
TOV OVPNTNPO,




Iow EpOTINOTO TPETEL VO, LTOPOVUE VO, OTTUVTANE;

YBp1d1kd eopntd cvoTnua
Ultrasound — PAT yia kAwvikn xpion
L

Ti elvot TO POTOOKOVGTIKO PULVOUEVO;
ITg cvvdceTar N POTOAKOVGTIKY
TLEST UE TIC TAPAUETPOVS TOV
AmTOPPOPN TN Kol ToV A&1lep;

[Towot etvat o1 evdoyeveic amoppoenTES
GTOLG 1GTOVG;

Ti e€wyeveig mapdyovteg avtifeonc
UTOPOLV Va, xp1oipononfovv Kot oo
TANpoeopio LTopovV Vo 0MGOVV;

[1dc Aettovpyohv T POTOAKOVGTIKA,
TOUOYPOPIKA GLOTUOTAL

ITog emTvyydveTol 1 OVOKOTOOKELT
TOV POTOOKOVGTIKOV EIKOVOV;

Ti eidovg Proroyum| TtAnpogopia
UTOPEL VoL OMGEL 1] PMTONKOVGTIK)
TOpOYpOPi;




