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Abstract: Confocal microscopy has high spatial resolution and signal to background ratio, possessing the
capability of three-dimensional tomography of biological samples, and thus has been widely used in medicine and
biology areas. Light in near-infrared II (NIR-II, 900-1 880 nm) regions fulfils moderate absorption, low scattering
in biological tissues, and weak autofluorescence of biological tissues. Therefore, NIR-II in vivo fluorescence
imaging has the advantages of large depth and high contrast. Point-excitation and point-detection based NIR-II
confocal microscopy combines the advantages of the two technologies mentioned above and features high spatial
resolution and high signal to background ratio in large-depth biological imaging. Therefore, it has been widely
used in the biomedical fields. This review summarizes the principle and the development progress of NIR-II
confocal microscopy and the application of biological imaging based on it. The future improvement and
development directions of NIR-II confocal microscopy are also discussed.
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Fig.1 NIR-I fluorescence confocal microscopic images of blood vessels

180 um

500 pm|

of the mouse brain stained with IR820”". (a) Fluorescence
microscopic images of blood vessels in the mouse brain at various
vertical depths (0-500 um); (b) 3D reconstructive images of blood

vessels of the mouse brain. Scale bar: 50 pm
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Fig.2 The application of NIR-II spinning-disc confocal microscopy' (a) Optical layout of the NIR-II spinning-disc confocal microscopy;

(b) Comparison of wide-field (left) and spinning-disc(right) confocal microscope imaging for (186+48) nm NIR fluorescent beads. Scale bar: 1 pm;

(c) Z-stack projection of wide-field (top) and confocal (bottom) microscopic images of the fluorescent beads. Scale bar: 2 um
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3 (a) BoahifRdh G4 NIR-TT 7R A WA E ORI (b) /NEURIALAE A BG4 NIR-IT ZOGHERAE KT (3000 pmx2 000 pm) L5,
(c) /NG I A A B4 NIR-IT A/ IMAFH (ZEM, 200 pmx200 pmx200 pm) F (d) KA (4, 400 pmx400 umx400 pm) 3D FHEE,

(e) NIR-II 5t SR AR e g 2 LR il A5 7 XL €8 Jl AR )

Fig.3 (a) Optical diagram of the stage-scanning NIR-II fluorescence confocal microscopic devicel®™; (b) Ex vivo NIR-II fluorescence confocal imaging

in large area (3000 umx2 000 um) of brain in a mouse injected with p-FE™; (c) 3D reconstruction of ex vivo NIR-II fluorescence confocal

imaging of vasculatures in brain of mouse within a small volume (left side, 200 umx200 pmx>200 um) and (d) a large volume (right side, 400 pmx

400 umx400 um)"¥; (c) Two-color fluorescence confocal microscope imaging of a tumor tissue and blood vessels in the NIR-II window!
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4 (a) NIR-II ZOLHAEST B AAUR RGBT (b) FE R NIR-ISOEHR A WHEET/NETE 40~300 wm AN FIGEEE R GUR A8 BEE
Fig.4 (a) Schematic illustration of NIR-II fluorescence confocal scanning microscopic imaging system; (b) /n vivo NIR-II fluorescence confocal

scanning microscopic imaging of cerebrovasculature in a mouse with craniotomy at various depths from 40 to 300 um®**!
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PR AR 1000 nm L _F 126 i 1 300 pm AR 1)/
URZOCAHEEHE H12397-75 PMT, B4 SZH T 800 pm
TR BE 19 i 43 P 2% = 43 A RO 1l 48 AU, 7€ 700 pm
TRIE AL 23 8] 73 50K 8.78 um (181 5(b)).

B T /N BUIRG I A%, NIR-IT % 56 1 38 42 AR
() T FH T O 0 A 3 AL T N 28 KM 2 22 &5 44 1) 3y

P AT/, RESY) (B AR
RRRKIEZHYY) 0 B JZ ARG #h 20 D RERE 7 A
(] A R B B TT (B Ay 91 B s, a3 R S P 14 T g
15 P2 B RAC S 3 Wy 14 M A I 2% 25 4 B AT R R 1 LA
T4 12 AN T DI A A L 2 ) 2 8 SR W TR
“AERIR 2 . Anna Wang Roe ###2!" FF & T —Fuli &
AR KLY NIR-IT 703 AR B iR R 4,
FIICG 7R NIR-IN DGR EE, H UKL B T XHE T A%
AR AN PR B LA 19 2% B NIR-ID 2548 Ji A% o 3k 10
AR T TR A ISR B AN X A T S, T T A A
O T /N BB, 7 237 B BT A 200 15
B SR A 4R A 2 I s LK, T A ) i 2 IR K, i
{5 FE R R OK P 32 3l R AR U2 AR R AR B B
AR CHEAEANN () SRR TR, DR S PR S i T
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Fig.5 (a) Schematic illustration of NIR-II fluorescence confocal scanning microscopic imaging system; (b) Three-dimensional images of cerebral vessels

of a living mouse using NIR-II fluorescence confocal microscope™

—ANZ B AR 2R LRI AR L B R ) B R 2
e TG 5 Ah, FEI T 2 B, X NIR-ITREH Y
A WM A P R T i, RIS 36 P T PR T L
HA NIR-IL 986 B 19 1CG 1E B9 6. mifgad
R, B IT N IR EE T DAAE .y ) b SR 4
(08 S AT T] T 3 3k L ALK S0 1) FlL 0 57 B8 °F- 55 IR
B ARG R AE, S 2 07 1) B AL
MR G EAE— A2 07 ) Al R AT |, Jr (8
V- H% R e W B A 2 AR AR e AR i 8 T T
B o A, ZILREBHMAGFLL 20 ps/pixel A1
JESEHR T PR A B 0T 078 T 8w A ] 3 HE R DL
470 pum Y JSAGIRBE , A5 38T 15 (AR AT A0 — 2 i 1 5 %]
1% (&1 6(b))o

bR LI T A v il B NIR-TT G AR Y % 5
WA, B H H I 1000 nm 5 1100 nm 38 )
Hi R 92, 7 I I B R P9 0 T R 01 7 L 3R £ B ol
JARATS 32 30 ' B AR W Ay B ) 1T IG5 36 38 AR Ay
WARRR . h T i — D4R URIR B, R N B TR
BUEH Y G WO T T & S I LR 1600 nm (1 1 - A5
(CSQDs) ZNHRAEL o H LT Z 1 19 NIR-IT 2% Y HR 4T,

CSQDs FGHRE K T 0EE— 034K, IR AE A= W) 2H 41
T 2PN, PO B R EETE R Ji4h, 7Rk
T B PR K X6 R RS — 25 38, 57 22 b A ) T
6, BEE G SRt W E R T, FLE LA A
(0 A4 o 3 AR e IR 2 i FH 785 nm YK (1Y
ORI B 5 5] 3(a) BEA — S e B A5 b, WA BT
A5 1500 nm DL B9, AETR ARG BT S8 T X4 /N R
Je B Rz R R 1.2 mm R B G 6 SR A = 0 A R AR
(% 7).

NIR-IT % ' 3 3 £ Wb SO 1% i R B L ol B 45 &=
B R T OOCTRE W52 BE L BOR FUR S, DA IR
M ES R REUE . F, NIR-IL 8O0 B A s &
JiE AT ¢ 5 ¢ 75 NIR-TT 52 8505 AH X 55 85 /Y H12397-
75 PMT JEfifh I+, NIR-IT 5% 5% 5% B 01 i A R 645 DL T
K LRE B MA G ML ANE SRR A
i 7 NS HE sh A S 00 4 O Sk o iR BE
FH X 5 R, B & B NIR-IT 48
fi1 %8 NIR-IIb, 2% 45 W G0 R G0 i) U IR BE AR DL b 2
R

& NIR-II 7 H A 5EAH T, gE— 4 KR ek
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Fig.6 (a) The schematic illustration of the NIR-II fluorescence confocal microscopic imaging system. Red arrows: fine adjustment. Blue arrows:
rotation. Green arrows: coarse adjustment. The excitation and imaging light paths are showed on the right panel; (b) /n vivo NIR-II fluorescence

confocal microscopic imaging of cerebral blood vessels of the rhesus macaque with large penetration depth*'(Scale bar: 100 pm)
S, REMERUA L B TR HE SR, R At il 1650 nm, L7 75 A% 't L 5 10 25 5 A g I 1 055 1)
Je SRS LI R, MR T RS . YA, i B, AR — 8 Bl NIR-TT 658 45 W SO AG RCR, wl
LT AN e B9 InGaAs Y6 AL W4 BOG R A 3 e AR SEMUR RSG5 A i K 5%
B BIRTE R PR BT 1 EAT 8 4, (AR Bt /N T e HA G R AR | R TER e a  AG R
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P&l 7 (a) NIR-1Ib & F /N ERUMRE A TC 1t R AR B AR I(LE B R: 500 pm); (b)~(c)180um R T Bidd M4 1) i 7 W0 e I R AL R (b)

Fefil R 200 pm; () Feil R : 50 pm

Fig.7 (a) In vivo noninvasive NIR-IIb fluorescence confocal imaging of the mouse tumor'*

1. Scale bar: 500 pm. (b)-(c) High-resolution fluorescence

confocal imaging of tumor vessels at a depth of 180 pm: (b) Scale bar: 200 um; (c) Scale bar: 50 pm

%, AR D CHEM ) B -
3 NIR-II £RERB MRS RILH*

3.1 SR NIR-II EBEEBHEAESL

NIR-IT & 5 A5 1 3 &R 48 U6 5 R 6 2 2
W R AT UL 1) NIR-T i) NIR-I1 4 & 1), Rt 6 K
AR HEAIN, S G I BN U8/ ) , BE B4 b B AR AR H AR R
b5 24 % B G FE NIR-TIx, NIR-ITa 5] NIR-ITb i1 Bt i,
155 WA A R v RR S 30 B g L f81) 4 L3 ', DTG
PETF UG R AR R B o 5 A rh T R 1 T
VEHR R FE T2 Kk 5T NIR-IT LB 4 B i R 4, k3
R ARG T NIR-IL 26 & S FER, W%
TR PR KRR b 32 B A 1 5 B IR k55
Bro SR a3 AR SO R T AN KU, AR R
— AN B R B AF 5, FTAE— s R AR X PR
EHIMH, R G RAERE S Z S R R 5 5, 8
FEARAF 5 DK 1 ] B A o7 S R S I, (A
A W R R BE AR T A RARIE

2018 4, Chris Xu ZH ™6 NIR-IL OG5 A S 5
AR AE RS (RCM), RCM il i — Pk R OE R
FEAR HPOGE TT I A BSOS, ABATTHE GBS 5 | A 3
UEBRAERE S 0 R SHE S . WA 8(a) BR, Al A 14E
F 5 mm® Y75 T8 /4 B AR 1Y) i AR Ay o i
(4 5 R, DG P B R USROG IR I 2 it A2 R IR

35K A PR T A R G it 4 W AR R
R SHE S B A2 W R Z AR S tiotfs A
AE7E PBS 2 5 I 4% PMT1 &% PD #8055 . fdufi]
i JH 1650 nm 14 Jik w0 25 45 9 ASOGIR, I8
InGaAs PMT(H10330 C-75, {EM) /E AR &8 . RS
H J5 R G — > 75 mm (135 BT E TR A 21
N AERAEET LY 25 um HAR I ZROGLEh, e T
PLF 1.2~1.3 mm B9 BE W EE 3 T 5 B 44 (4 i 28 41 4
(1 8(c))o FEXI TAEH, Chris Xu 410 S X3
B QIMAGER T 1310 nom, 1610 nm 1 1630 nm
1) 3 S 35 1 1650 nim (14 ik of 3840 BB B R /N BRI
LR AR UG, TR A R OR A R, IR S8 T Kk
IR R S AL R A RSB AT (1F] 8(b))o
3.2 SNSPD #Bh#RMA NIR-II £ BE R RE
SNSPD & — 28 FI AN 64T 88 g 5% BT 7 A2
FL UL FEL R A5 5 1 AR PR ot A U #8 ) Kadin 45
AT 1996 AEWLEEH 1 kR S 3 I e i Sl - i PR
N, I DA A Ak B U 4R 8 T SNSPD Ay R L
2001 4, {2 7 Goltsman 1 BA | FJ NbN s 5 1] 25 1)
M PO T K ZE S T 810 nm P KOG AR, AL
DIUEW] T SNSPD (&M, ik, SNSPD 7 4 Ffi hij
FH 75 B E R W 5] T s M SR N B A
FEN G i Bt R B il TR A,
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RCM LR EEEUL; (o) AR T IR RCM BRI ELFIR: 30 pm)

Fig.8 (a) Schematic illustration of the NIR-II reflectance confocal microscope; (b) Confocal images of white matter under CW and pulsed laser

illumination with the same power at 1310 nm, 1610 nm, 1630 nm, and 1650 nm; (c) In vivo reflectance confocal microscope images at various

depths™®! (Scale bars: 30 um)

fili SNSPD [ PEREM 2] T AR 4R & . Hob, RS
MR (SDE) Je 532 e TE AU PERE, & 38 % T DLk %R
IR A R L WO AR AR AR = (1 T
o BBIDE A EOR O @il EEOEy . L el
FLTHEE A ) R S B R e R, AR L) E =
AN PR Z BB BB A5 3T - AR O FE 2019 4F 1 B 11
FEA T AT 72 41 E, Reddy %8 AHRiE T SDE
98% ) SNSPD, iX Jj& SNSPD 4 i} iy ik 1| (1) fiw 55 &%
R WS, ARG, 2&E NIST. fif = TU Delft
=AM AR S 5 iR 8 T 7E 1550 nm J% Bt SDE #23t
100% ) SNSPD™ 1, 5t [m] i, SNSPD X B < i K
JEAES (1 900~2 000 nm) 243 %2 g R U (R 28 %
>50%), X Pl I K AR 8RR 4 1 H B A 3 4
A X B ARG N AR TR . B T AR
(1 B 24K, SNSPD F PR i [R] W 1 (~109 ps). fIKE
8Ll (~50 ps) AR THE0% (<100 cps) &5 4 mi Al

HA-43A FIF NIR-IT A= ¥ %

2020 4, 1 RR2 B BRI S8 2F B AR5 B KR S
WF5E 53 A BAEY F FH T SNSPD 25 7 B (4 45 45 JF &
T — B NIR-TL 286 L R A MR R 45 . A 9(a)
IER, A 808 nm [ KRD I & e HE R S i
5 R AT B AR R B A AL IR, M IR
LW ARG, IR G008 A T T 5 f2 00 40 A2 B 1
Yy 4% e i T R — (9 4 % BE (LSMO02-BB, /=18 mm,
Thorlabs), M3 T — 45 KA F- 1 B85 . AH L
F B, ARG R OB R, TR AR,
W PR S TN, 7 B R AR Y
PRI 25 B0 SNSPD % #b o 3C o it ff FH ) SNSPD 7£
2.5 KR EER TR, % 1064 nm (FoAR %) 5 K 04946
MR KT 50%, B TTHACRAL 100 Y /s, T A5 B[ B
HEBRKNT . maR REEWRE K60 R

fE 7 009 A XA B A0 T AR 0 A Al A K T T A
W AT & T FOV A 7.5 mmx7.5 mm, £ [ 43 3%
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Fig.9 (a) Schematic of NIR-II fluorescence mesoscopic system; (b) /n

vivo through-skull cerebral vascular imaging of a local cerebral
ischemia mouse with photochemically induced thrombosis''!
215 um

10 pm 130 um 300 um

885 pm 980 um 1155 um 1 245 pm

6.3 pm, ARG WA/ SR R LT 2.5 mm
A AR FR B, R Z &R Gexd /0 RaEAT T 6 1A
= A AR ST S Gt i %) 8t 2 A I A
1% (& 9(b)).

2021 4, Chris Xu BRI T 5K 4, 5%
0L 2 't 3 3R A 2R G0 0 BB A IR R S B G AR B
PbS/CdS it F s (& W K4 1310 nm, %% & 4T il
£ >1600 nm) 5 22 il /) SNSPD(K: I 2 [l 7£ 1300~
2000 nm) A5G, (o AR ) 238 3% Ze P WOGHE TR
TETF AR /N R N RAS T 24 1.7 mm TR BE 94 M 1 5
HE ARG WA ES (B 10), 753X TAE, 845
PR U AR ST FRAR S, NIR-IL Uk . &
S B 2R SR AR O W OB R AT DL ISR B, IR AR T
AT LA B BGRB8 55 1 AR R B o RIS, A f ]
F TR K A A 45 0 i R 0% 9 48 #% SNSPD,

IRF) T 0 DA A NIR-IT 2 Y64 38 i AR IR B

430 um 550 um 645 pm 760 pm

1380 pm 1480 um 1 600 pm 1750 pm

[ 10 F PbS/CdS o s 06 N ) TR BE A B AT/ I BRUBR I8 (A Y A%, HE IR 50 um

Fig.10 In vivo imaging of an adult mouse brain vasculature at various depths with PbS/CdS quantum dots'™

2022 4F, SR A B L IREAL DY & R T & ST
1880 nm 1Y A= ) A %5 #% 5¢ PbS/CAS & + £i, R &
H1 1700 nm DA B K B2 G i BOGR LR IF R
FH & R AOE Y SNSPD I, Aok ik 45 H 5 4,
5RO R OB A — B, SRR M
% (800 nm. 1000 nm. 1319 nm F1 1540 nm) #H [,
SCH T Y 1650 nm K K R e e AR AL S
T U I — AR AR, A B TERZ A 8P S R
4 545 NIR-Tle X SR O AE AE W 20 23 v ) #3000 gk —
AR, P DASE R VR B 28 AR . e, AuAr )4
164 2 1k Fe A R R R S 1 S 2R AR 8 T B
AR, SEBE T ZE AT /N BRI I A 29 1100 pm 19 18

1. Scale bar: 50 pm

BB EE (K 11(a)~(b)), I 7E /I BRI P9 IS T 78 bk £ 2%
TS T AR 6.6 um 1 5 N 2 /N K L DL Bk

4 CD169+ W 21 [ A1 CD3+T 21 Jfd 14 755 43 ¥ 5%
AR, WK HESh TR AN R E BRI L. W
K 11(c) fir 7, X T T AF A ik X 1 1 7 NIR-IIb 5§,
NIR-IIc % 1 {8 F PMT a5 SNSPD 1 h £ 1 £% A+,
/I BB T AS ] T L A 1 9% O 3 2R R W AR,
— IR T R RO G DL K R B SNSPD 1
R W R PR, B, NIR-ILZEOE LR
ERHMRR RGNS TS ER, SCh N a
4 Ji AT NIR-IT 2 3 50 4 2 SOl 1R R Ge i) BAK 2880
M1 frs.
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[ 11 NIR-TIc % I IGAIE P IR A A e 2 AU /N BRUG I (a) NTR-TTe i /0N U2 P SR 4 8 (s q 5 2 1L 5 (b)) /0N U 0 AL 485 B4 2 1
=4 B A RS, (c) 75 NIR-1Ib 3 NIR-Ilc % 1 ST PMT I SNSPD 5 #0281, /) UK 35 AN [T 32 1L A5 1) 25 43 o b B 2

[EaEEA

Fig.11 Non-invasive in vivo confocal microscopic imaging of intact mouse head in NIR-Ilc window!\. (a) Schematic of intact mouse confocal

microscopic head imaging in NIR-IIc window; (b) Three-dimensional volumetric images of blood vessels in an intact mouse head visualized

through the scalp; (c) High-resolution fluorescence confocal images of blood vessels at various depths through intact mouse head imaged with a

PMT or SNSPD in NIR-IIb or NIR-IIc window

1 B3| AstEks NIR-II £ RERHAM G REHEXSH

Tab.1 Related parameters of the NIR-II confocal microscopic imaging system introduced in this paper

Applications Fluc;rrc;s];:nce (wavlsl); :;E;;z)wer) Scanning mode Scanning rate Detector Emission Imaging depth
Imaging of braintissues . . H12397-75
cections!™ IR-FGP 785 nm (~160 mW)  Stage scanning 2.5 ms/pixel PMT 1 050-1 300 nm 170 pm
. Stage scanning 7.5 min/frame
Imaging of cerebral H12397-75
vessels in mouse ex vivol®) p-FE 785nm (~30mW)  Galvanometer PMT 1100LP 1350 pm
. 2 s/frame
scanning
; ; p-FE _ 1 100-1 300 nm
Imagmg. sztzu mor i 785 nm (~30 mW)  Stage scanning 15 min/frame HI12397-75 220 pm
vivol® PMT
CNTs 1 500-1 700 nm
Velsrsr;elflir;gnfggseereizril!vo ICG 793 nm (~40 mW)  Galvanometer 20 BS/Pixel  {12397.75 1000 LP 300 pm
(craniotomy)™* TB1 793 nm (~70 mW) scanning 10 ps/pixel PMT 1000 LP 800 um
Imaging of cerebral
vessels in non-human ICG 793 nm (~20 mW) Galvanometer 20 ps/pixel HI12397-75 900 LP 470 pm
primates in vivo*'! scanming PMT
Imag‘“ﬁfj}ﬁm"r " PEG-CSQDs  785nm (~40 mW)  Stage scanning 5-7 min/frame Hl%ﬁ%‘” 1500 LP 1.2 mm
Imaging of cerebral
vessels in mouse in vivo  Pb$/CdS QDs 1310 nm (<25 mw) ~Galvanometer —1-50 s/ SNSPD  1300-1700nm 1.7 mm
(craniotomy)* scanning frame
Imaging of cerebral Galvanometer
vessels in mouse in vivo P’-QDc 1 650 nm (~28.5 mW) 5-20 s/frame SNSPD 1 800-2 000 nm 1.1 mm

(through the scalp)™”

scanning
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P 12 (a) NIR-I 3L FEHEL T3 A AU R GG 5 (b) BRI TB1 J5 /I RO 18 9 3% 48 NIR-11 FLIM 814 (c) 7E (b) i K Abi
ML, 748 TB1 7E MU Y7 H Al 1.5 nst™

Fig.12 (a) A simplified optical diagram of NIR-II confocal fluorescence lifetime microscopic imaging system; (b) An in vivo NIR-II FLIM image of

Number of photons
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2019 4, Wi VL K22 BRI B R4 B 96 3t
RAELMBTS TCSPC MG L T NIR-I 9675 i
1% & 4t (Fluorescence Lifetime Imaging Microscopy,
FLIM) (& 12(a)). TCSPC J& 3£ FLIM i 1% i) — F
W, BT AN B bk b R 5 — A6 3
T B ) 38 3 ] 3% 2 I 224 Ik o 48, BT
Fie B 70 I 8] 20 A 405 Hh 2 s st 9Tt
BRI HE . RGH, 810 nm KAk Ot £
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Q |
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cerebral vessels in mouse, which was intravenously injected with TB1 dots; (c) Fluorescence decay curves measured at the arrow in (b), showing

the fluorescence lifetime of TB1 dots in vessels is 1.5 nst™
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(Mantis-5 £k i T A 4R P a5 ) & iot—5h =, Hrp
— WD AGH A (PD) H A [ 2 ik ol (545
— BT | AL 2 SR I SR (FV1000+BX61, B
EL 3T ) A S 38 &% U5 SR I NIR(950~1 700 nm) 1 37 1)
H12397-75 PMT K Il A% & 980 nm L) A 28615 5 .
e, AR A ML Y TCSPC BLH 2348 PD # [
A5 5 UL X4 PMT 80, R A8 R AS 20 LM 5
THE A SO Far, IR IR R B ™
B H) NIR-ILFLIM B4 Qi 12(b) iR, IR 4
P2 2H A FH I NIR-ITFLIM R 50 L) 40 s/ 4 i 1% 38
JE, R TB1 40K UKL B U0 52 30T 396 R /) B A i, A5
NIR-IT 3R £E 2O i W AL, AR TB1 44 K it

Intensity/arb. units

R NIR-TT 6290 1.5 ns (] 12(c)).

2020 4F, 7 [ERR 2 Be DN So it H AR5 Be 4 4 F
2 51 AT AP SR A i K v SRR (s T AR >50%)
PRH B ] W [ (~109 ps). AR B £ 3l (~50 ps) R
%% (<100 cps) ) SNSPD #£47 NIR-II 2% Yt %5 iy 1l
i, XF I & BALB/c B ERVE- 2R iE AT T 36 1A = 4k 1l 5 1k
1% (K 13), ZEX T TAEF X T SNSPD Al PMT
1 I 3FSh, 43518 ~109 ps F1~367 ps, SNSPD #51 #%
AV 1 2 B s A K b 38 5 T 9 S A R ) e (]
YRR, WA T OO A I e MY
A B ARG B, 7E NIR-IT 7 11 A o] LA 56 2 ~100 ps
12 F5 1 o

170 pm 210 pm

+ Experimental 1.0

= Gaussian fitted g

1

0.5

Count/arb. un

0 10 20 o 1 2 3
Distance/um Time/ns

[ 13 JH TR820-BSA FRic i /N BUH-ZE LA A3 1A =4 NIR-TT 9 YGRS, Hirh, 45 7F f B o B4 A 1l 48 10 9€ o BE e el th &

Fig.13 In vivo three-dimensional NIR-II fluorescence imaging of mouse ear vessels labeled with IR820-BSAP*. The fluorescence intensity attenuation

curve of the blood vessel at the yellow line is shown in the lower right corner
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