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In Vivo Fluorescene Imaging in the Superior NIR-II Sub-window
Using Clinical-Grade Fluorescent dye
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Abstract: NIR-II fluorescence imaging demonstrates significant advantages in biological imaging with its high signal-to-
background ratio (SBR) and deep tissue penetration, showing broad application prospects in biomedical fields. The
classification of NIR-II imaging windows facilitates the optimization of imaging processes. Among these, the 1400-

1500 nm imaging window benefits from its unique water absorption characteristics, enabling effective suppression
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of scattering background and achieving high—con- advance the clinical translation of fluorescence imag-
trast imaging. This study systematically evaluates the ing in the 1400-1500 nm window, we employed indo-

imaging potential of the 1400-1500 nm window cyanine green (ICG), an organic small-molecule dye
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(FDA), as the fluorescent probe. Utilizing its extend-
ed fluorescence emission tail in the NIR-II region, we
achieved high—contrast and high-resolution imaging of
mouse vasculature and intestinal structures in the
1400-1500 nm window. Furthermore, in combination
with methylene blue (MB) , another FDA-approved
agent, we successfully implemented high—quality du-
al-channel NIR-1I imaging, enabling precise localiza-
tion of blood vessels and lymph nodes in mice. This re-
search further explores the unique advantages of the
1400-1500 nm imaging window in biological imaging
and its clinical application potential, while providing
valuable references for the clinical translation of NIR—

II fluorescence imaging.
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Fig. 1

Simulation results of NIR-II bioimaging by Monte Carlo method: (a) The absorption spectrum of water at 900-1700 nm. (b) The

imaging simulations at 900-1300 nm, 1300-1400 nm, 1400-1500 nm, and 1500-1700 nm (through 1 mm thickness of biological tissues). (¢) SBR

analysis of the simulation results in (b). (d) FHWM analysis of the simulation results in (b). (e) SSIM analysis of the simulation results in (b).
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Fig. 2 Optical characterization of ICG: (a) Normalized absorption spectra of ICG@FBS (0.01 mg/mL) and ICG@water (0.01 mg/mL). (b) Nor-
malized emission spectra of ICG@FBS (0.1 mg/mL) . (¢) Fluorescence imaging of ICG@FBS (0.1 mg/mL) in the ranges of 900-1300 nm, 1300-1400

nm, 1400-1500 nm, and 1500—-1700 nm under 793 nm laser excitation.
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Figure. 3  NIR-II fluorescence imaging of whole-body vasculature in mice. : Whole—body vascular fluorescence Imaging of the same mouse
in the bands of (a) 900-1300 nm, (b) 1300-1400 nm, (c) 1400-1500 nm, (d) 1500-1700 nm. Scale bar: 10 mm. (f=h) Cross—sectional fluores-

cence intensity profiles of the two vessels along the red dashed line in (a—d) and the corresponding SBR.



XX 5

ZEAE— A5 BT R AT O I B9 NIR-THE BOR 23 H 8976 AR R e 7

900-1300 nm N

1300-1400 nm

20 min 40 min

-~
132~
*

T T T T
W o o af
900_\300 « \300'“00 ’\AQQ_‘\BUO ’\500_»\100

85 min 95 min

K4 /N IE NIR-IT9EOG IS « [Fl—/NEAE (2)900-1300 nm, (b) 1300-1400 nm, (¢) 1400-1500 nm , (d) 15001700 nm % B 14 1 185 6
15, (e) #5 U By &5 R (Al 2R A0 19 SBR 4387 o EL AR 2 5 mm o, (F) [ — /N BRZEGE B RIS ] J5 (20 min, 40 min, 85 min, 95 min) R [FJE & 19718

NIR-TIx 2¢ Ve A% . FEBIR : 10 mm,

Fig. 4 NIR-II fluorescence imaging of mouse intestine. : Intestinal fluorescence imaging of the same mouse in the bands (a) 900-1300 nm,
(b) 1300-1400 nm, (c¢) 1400-1500 nm, and (d) 1500-1700 nm. (e) SBR analysis for each band along the yellow dashed line. Scale bar: 5 mm. (f)

The fluorescence imaging in the NIR-IIx window of the different morphologies of the intestine of the same mouse at different times after gavage (20

min, 40 min, 85 min, 95 min). Scale bar: 10 mm.
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Fig. 5 Dual-channel imaging of lymph nodes and blood vessels in mice. : (a) Normalized absorption spectrum of MB@water (0.01 mg/
mL). (b) Normalized emission spectrum of MB@water (0.1 mg/mL) beyond 1000 nm. (¢) Fluorescence imaging of MB@water (1 mg/mL) in the 900-
1300 nm range under 665 nm laser excitation.(d) Schematic diagram of mouse injection operation. (e) Mouse lymph node imaging at 900-1300 nm per-
formed under 665 nm laser excitation after injection of MB aqueous solution into the footpad. (f) 1400-1500 nm mouse vascular imaging performed un-
der 793 nm laser excitation after injection of ICG aqueous solution in mouse eye canthus. (g) The merged dual-channel image of Fig. (e) and Fig. (f).
(h) Cross—sectional fluorescence intensity distribution of lymph nodes along the yellow dashed line in Figure (e). (i) Cross—sectional fluorescence in-

tensity distribution of blood vessels along the yellow dotted line in Figure (f). Scale bar: 10 mm.
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