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IVM techniques OCT techniques

Spatial resolution <0.5 pm <10 pm
Depth of penetration <600 pm 2-3mm
Temparal resolution <7 million pixels/second =50 million pixels/second
Multiplexability High (5-10 fluorescent signals) Low (up to three OCT spectral signals)
Contrast agents Fluorochromes (Rhodamine-B, FITC, Gold nanoparticles, magnetic
Alexa®, ICG, etc.); genetically encoded nanoparticles, microbeads, intralipid,
fluorescent proteins; nanoparticles fluorescent dyes (i.e., ICG)
(quantum dots, upconversion nanoparticles)
Photobleaching of contrast High (small molecule fluorophores) Low
agents Low (fluorescent proteins and nanoparticles)
Toxicity of contrast agents Low (ICG has been FDA approved) Low
Label-free techniques SHG and THG OCT, angiogt\;\%‘ A ) 2
lymphangiography
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(E) GNPR [#) TEM K%, “F1iiK2 140 nm. (F) LGNRs ] WLiz4r
AMRUSCERE, 1385 nm AbEoR B RSB TAERIE. (G, H) FRBkiESS 0.75
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5 OCT MEiEwEA . FEEERASRE N TIKERE. )5, 7]
DR N 29 60% DA BRI . (D AEEEEASE Y GNBPs (GNBP- 1 Ail-
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Tumor boundary

Tumor blood vessels

Peritumoral lymphatic vessels

Tumor extracellular matrix

Functional imaging

Blood flow speed

Lymphatic flow speed

Cellular imaging
Tumor microenvironment (tumor subclones
and tumor-associated leukocytes)

Tumor cell metastasis

Circulating tumor cel

Malecular imaging
Tumor surface biomarkers

Lymphatic vessel biomarkers

MPM imaging of fluorescent GBM in mouse brains by
transfecting GFP expressing plasmid in US7 MG
celis [2];

MPM imaging of the margin of melanoma tumor in a
xenograft murine model generated by implanting
CFP-B16 cell on the right flank of C57BL/6 mice [6]

Label-free imaging of blood vessels using MPM
excited endogenous tryptophan fluorescence [129)]
Imaging tumor blood vessels using Rhodamine- or
FITC-dextran [2] or AngioSense 680/750 as
flucrescent dye [23,130]
MPM imaging of peritumoral lymphatic vessels on a
mouse ear by subcutaneous injection of anti-LYVE-1
antibody coupled to eFuor® 660 [76]
1PMAMPM imaging of pertumoral lymphatic vessels
on mouse tail or footpad by injecting FITC- or

i subcutaneously
[51,53,131,132]

Imaging collagen surrounding metastatic cancer
cells using SHG [8,22]

Vessel isolation and repeated imaging in an optical
window with movement correction [21,135]

Measuring fluorescence intensity profiles as a
function of time after injecting fluorescent dyes
[67,137,138]

Imaging tumor stem cells [5,139] and infratumor
genetic heterogeneity [26,140] using fluorescent
lineage tracing

1PM imaging of monocytes and TAMs using
single-walled carbon nanotubes and dextran-coated
iron oxide nanoparticles, respectively [23,24]
Tracking TAMs using MPM and F4/80
antibody-conjugated fluorescent dye [25]

Tracking adoptive CTLs using confocal laser scanning
microscopy and cell membrane penefrating dyes [6]
Tracking tumor cells expressing fluorescent
reporter genes using MPM [4,22]

Imaging circulating BXPC3 tumor cells in mouse
peritumoral blood vessels using MPM and anti-CD24
antibody conjugated quantum dots [143]

Intravital fiow cytometry [144-146]

Imaging HER2 on xenograft mouse breast tumor
model using single-cell IVM [84]

Imaging LYVE-1, VEGFR3, and PECAM1 using
1PM/MPM with fluorophore-conjugated antibodies
[77,147,148]
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Detecting the tumor margins in murine GBM
medels and human glioma samples using optical
attenuation [14]

Detecting the margins of mouse GBM xenograft
and human low-grade glioma using label-free
SM-OCT [13]

Imaging blood vessels in mouse GBM xenograft
using LGNR contrast-enhanced OCT [36]

Imaging blood vessels in mouse melanoma
xenograft using GNPR contrast-enhanced OCT [37]

Lymphangiography of murine mammary
adenocarcinoma using label-free OCT [31]
Visualizing peritumoral lymphatic drainage by
intratumoral and subcutaneous injection of gold
nanobipyramids as contrast agents [71]

Revealing collagen structures associated with

bladder and skin ce'» «s u;ll'lgPS CT (133 and,
5o A | e e L o e
CPOCTII) ol ) DAL

Measuring blood flow velocity in human retina using
label-free Doppler OCT [61,62,64,136]

Measuring microvascular flow speed in mouse
cortex and rat retina using DyC-OCT [63,66]

Measuring lymph velocity in mouse ear using
label-free Doppler OCT [54]

Imaging the migration of TAMs spatiotemporally
using SM-OCT and LGNR as OCT contrast
agents [15]

Imaging metastatic choroidal tumor using label-free
OCT [141,142]

Myeloma detection using LGNR contrast-enhanced
OCT [41]

Imaging HER2 on rat breast cancer xenograft using
magnetomotive OCT [16]

Imaging LYVE-1 usi‘- ;".Wfl"i“ﬁ:—‘_'.!!‘! 'Er_l',‘ wheio
microbeads as contfas..gefr(3ap | H/ T LA AE
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Ko IVM 0T TR TR 552 AR AT D (0 IR, A3 8 4 I AT 5%
FEANMIIRIIERS o 17 AR TR A S5 1) A AT DA oo 1 I B 88 Jee AV HE LA AT
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(F) Nanotube-PEG-Cy5.5 (G)

Nanotube-PEG-Cy5.5-RGD
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