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Aggregation-induced Emission Probes for Imaging-guided Surgery
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Abstract Surgery serves as a primary approach to curing major diseases and holds significant value in clinical
treatment. However, traditional surgical methods mainly rely on the visual observation and experiential judgment of
surgeons, which can easily lead to inaccuracies in identifying lesion boundaries and during excision, potentially
resulting in postoperative complications. Therefore, the development of surgical navigation tools with high sensitivity
and specificity has become a critical issue urgently needing resolution in modern medicine. Owing to its advantages
such as non-invasiveness, high sensitivity, ease of operation, and the ability to detect biological analytes in real
time at the molecular level, fluorescence imaging technology has emerged as a powerful tool for surgical navigation.
Fluorescent probes, as the molecular foundation of fluorescence imaging, have garnered considerable attention from
researchers. Although a variety of fluorescent probes with diverse structures have been developed, most reported
probes still suffer from drawbacks such as fluorescence quenching in the aggregated state, poor photostability, and
relatively short emission wavelengths. Aggregation-induced emission(AIE) probes, with their outstanding characteristics

including bright emission in the aggregated state, excellent photostability, and widely tunable emission wavelengths,
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are becoming a new research focus in this field. This article systematically reviews recent advances in AIE probes for
surgical navigation, with a focus on their molecular design strategies and specific application cases. Based on their
emission wavelengths, AIE probes are categorized into two groups: visible light/NIR-I and NIR-II. Finally, the
future development trends and application prospects of AIE probes in the field of surgical navigation are discussed.

Keywords Aggregation-induced emission(AIE) ; Surgical navigation; Fluorescent probe

FET, MR AE I BUGPE IR | R 25 2 45 d RS 1) F 2T B, TR R T BRA AT
A ESE . TR AR BB, X TR B E AP R A G L. A, (e T AR 3%
WA AR BE AR 1 22 B P Wi A R, TEEN U NS AL | e LR Z Skt S5 b ) B 22, AT
REFHEORGIFAE, M H G IS . B, 7BrE b uisRid #i v, SREEE A AR P IR ME L& R
HA/NT 1 mm R RE AL, dUXE LI ARFTSAR A4S 19 ] SEMK L 45 VE HoRTaf T, DI S B0UrR 2H 2
VISR, 5] A& i 5k iR . R, TR BA & RS S5 @Rt FAR S TH, ©
S BRI 27 U A A A D 18 DG e [ R

POCHUGHARIE T IOCHE WO IS 7 AR RO S, AR R AE . R R . PRt | #44E
fET A PRAE SO, AT SN S A AT B 52, BRI 32 BIRHIE L B2 06, (ES 48 i
K&, YOCIE T REBTE T T /K ESE B A W o0 ey i SE PRGN, R AN SRR B AR A IR BN RO AN 1, Ry
SEI SR E G L T I IEOR SR . BT, POUURCE T AR S e B HEANE . N,
M| 2 (TC.G) S 56 [ 8l A 24 i W B A B (DA HEUE I IR PR D e e k), 2 ik i 58 I et 5
MG 8 45, FFERLIAM GG (750~950 nm) P L5296 REME , DRtgl) 2 T 4 . JFR
JB& . WAIR K a5 B A TR MR P M. 324, ORGP RO &tk FFAEMIE VIR |
i A S R R R T e

SR, H ETHGE BT F AR SRR DO CERE TG LA T BEE: (1) 59O R e (NPOLR | 1EH
FYURDTER RS T 5 RAETOIEK, #1297 BUERCR T 5 (2) G SO LR E M i 4L
22, MELLSZHRFR I OGN 5 (3) 28 TR M DCIRET ZSHBAAL T WX, HAZEEIREA
R, AR THRZHA SEE G . B, JFAHRIZO AT DLye ik bk R 845 0 38 9] . 2001
A, Tang 57 Q1EME IR T “ R T A (Aggregation-induced emission, AIE)” &, JF&iH&
BT — RGN EA AIERER 2O G501 AIE 73 TR RS P A ZOGEUR RS, TERES T T+
Wiz gl 3z B AR BSE 2O E LI 1A FN(B) |, AT ROWEE TR G500 TR RS T 2O K i IR]

(A) Aggregationdnduced Emission (AIE ©
Water fraction (vol %) HPS

0 10 20 30 40 50 60 70 80 90

\)oWel Tumot .
X0 K n
&?saﬁe III&;EJQ@

2
_ § 4
ggrega 5 & 2,
Water fraction (vol %) Perylene (] e Z’
0O 10 20 30 40 50 60 70 80 90 g O' AIE probes for &
— —— 2 o0 imaging-guided 7
35 surgery 05
Q
3 7
A
B) . Y ~ A NIR-lI
( \ e &
%_Qume moﬁon\% / RIM < C? { % ‘:yo
gy, ——— — %, o) a) &
> QT (b %"?I- N B
/ J VAR " Iy, “&
ury Re;\al
Non-emissive Highly emissive

Fig. 1 Phenomenon and mechanism of aggregation-induced emission(AIE) and AIE probes for
imaging-guided surgery
(A) The phenomenon of aggregation-induced emission; (B) the mechanism of aggregation-induced emission*’; (C) illustration of
the classification of AIE probes by emission wavelengths, the representative chemical structures of AIE probes at certain wavelength
and practical surgical navigation applications.
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Fig.2 Construction of a highly bright visible-light fluorescent probe via host-guest complexation of
calix[S]arene and AIEgen for peritoneal cancer surgical navigation”

(A) Chemical structure of AIE molecule 1; (B) illustration of the formation of S-AIE dots and DSPE-PEG-AIE dots, and chemical
structure of CC5A-12C; (C) comparison of the fluorescence intensity of 1-loaded S-AIE dots and DSPE-PEG-AIE dots in water
(A,=445 nm) ; (D) comparison of the singlet oxygen generation ability of S-AIE dots and DSPE-PEG-AIE dots; (E) illustration of
the different dissipation pathways of the absorbed excitation energy for S-AIE dots and DSPE-PEG-AIE dots, which are represented
as three water taps; FE: fluorescence emission; TD: thermal deactivation; ISC: intersystem crossing; (F) fluorescence imaging,
SBR comparison, and in vivo tumor visualization of S-AIE dots and DSPE-PEG-AIE dots.

Copyright 2020, Wiley-VCH GmbH.
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Fig.3 Construction of a highly bright NIR-I fluorescent probe via planar conjugated skeleton + vibrational
substituents for peritoneal cancer surgical navigation

(A) Chemical structure of PTZ-BT-TPA; (B) variation of photoluminescence intensity of PTZ-BT-TPA in THF/water mixed sol-

vents with different water fractions (f, ) ; the inset shows photographs of PTZ-BT-TPA in THF/water mixed solutions with different

water volume fractions (% ) under 365 nm UV light irradiation in the dark; (C) comparative analysis of absorption coefficient,

PLQY and brightness of ICG, MB and PTZ-BT-TPA in water; (D) comparison of fluorescence/bioluminescence imaging results and

postoperative outcomes between non-guided and fluorescence-guided surgical approaches.
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Fig.4 Construction of a highly bright NIR-I fluorescent probe via near-infrared afterglow
luminescence for peritoneal cancer surgical navigation

(A) Chemical structures of the TPE-Ph-DCM; (B) schematic of the mechanism underlying amplified NIR afterglow luminescence of
AGL AIE dots; (C) NIR afterglow decay images of AGL AIE dots in PBS at 37 °C, captured at different time intervals after 2 min of
pre-irradiation using white light at an intensity of 0. 2 W/em?; (D) NIR afterglow imaging and NIR fluorescence imaging (A =465 nm)
of AGL AIE dots covered by chicken tissues of varying thicknesses; [ 10-dot sample |=100 wmol/L(based on compound 3); [ AGL AIE
dots ]=100 wmol/L (based on compound 3, with [ compound 3 J/[ TPE-Ph-DCM |=2:1); (E) comparison of afterglow imaging before
and after surgeries and in the number of tumors resected.
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Fig. 5 Highly bright NIR-I fluorescent probe for lung cancer surgical navigation™”
(A) Representative molecules and mechanisms of AlE-active compounds; (B) dual-channel confocal images of Beas-2B cells and
A549 cells; (C) overlap between the fluorescence spectrum of TCM-N and the absorption spectrum of Cy; (D) fluorescence activa-
tion of TCM-N from the assembled state (TCM-N&Cy&Fe@P) to the disassembled state; (E) near-infrared imaging-guided surgery
in tumor-bearing mice.
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FEMGT FLRE , X ey BRI ff Hope AR 4 2 2 vp n] SE | i oS B TE AR TR 20 A2, Qe it 8 2
o IR LI T T R 2 A 45 . S5 A R IR T, NIR-TTRAR B 281800 IR RS v T AR A L O M 485 B
SRR R, BAREYDCF IR R T2 —.
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FET-R) RN . O TR, Zhou 252 SR ATE 43 TR AW B 425045 T mRse i | il ok
AEMY NIR-I1 Pdots, FHF B SUIEAFE RS kb ARSI K AR rh 9 60, Ay PRIMR RS T AR AR AL T A 15 32
O AR B9S r HAE , NIR-IT AlEgens F1 PS-PEG i i3 44 K T IE 45 3] NIR-1T Pdots, - 1o
EDC/NHS 1% 16 % 3R 5L Pdots B9 FR 3L, 5 GnRH KA 2056 (—NH,) J& Sk e g, 52 B A ) R 1) HEAN 48 M
[E6(A) . G KR B LS BB YERE , Pdots TEZK VAR IR 204 710 nm, &5
K255 1020 nm[ 8 6(B) 1. HBAURLSE B S PbS QDs 19 18 %, NaYF,-7%Yb-60%Nd (1) 3. 3%, NaYF,-
5%Nd 7 4. 55 6(C) ], AP SZIGIESE NIR-IT Pdots 7E 730 nm OGHCE T, 966059 7] 555 )R ¥ 1A
7.5 mm (GRS, A, SeE LI A5 AR, 75730 nm BOLIRS T, 1CG 43 16 min JEST )5 H:
WS R I 20, 177 NIR-11 Pdots B U 61E JLT-JEZ48 1k, 328 NIR-1I Pdots HAT RAFAO R EM: . BT
NIR-II Pdots [ = etk , AR N DOk 00 T 00 S8 TR S, 28 GnRH $ 1] A& Pdots-GnRH 7E
BT O SRR TR e Pk A IR DI, SR R (R T L SE R AR, R AE R AU S L (T/N) a5 5
6.7, BB LTI 4] . HEENE, ERBREAEAT, Pdots-GnRH SEIL T IS BRI L A5 5 RE KE A
L A 0 = o 1 NS QR - F Y SR NS DR (9B AN < " A N DS ol L S NG b N RSB K = DA
Rk E AR T S5 . I RIHHE T & T GnRH $E [A 81 iY NIR-IT AIE Pdots, 38 &2
SRR, BENS ST I B S g I I B A A RS VRS S U, AR AL I AR AR AL TR R
W . SCHK[ 22,23 JHAGE T 90 SR A S TAE .

RAEVEN AN B BePE 3 A, Rl Ao, 55 58 B AR A28, 51 &W)4& H iS5
FERIE . AT FEYLICXERT, Fan 62 B YKL 2040 — X ALE #8461 W A F RAEE 9% (IBD) 2 B 5117
7, SEBL T X IBD /N BB AY SERESR AL AR U AE 07 | S RE ™ E R JBE W K 259 1ima 3 F4k . BPN-BBTD
K D-A S5 R R EE 43 FRES, IS 710 nm & BTG 930 nm, TR A 1. 8%, HA RIFH
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Fig. 6 Ultra-bright NIR-II fluorescent probe for ovarian cancer surgical navigation'*"
(A) Preparation method of NIR-II Pdots-GnRH; (B) UV-Vis absorption and fluorescence spectra of NIR-II polymer dots (Pdots )
in water; (C) comparison of NIR-II fluorescence intensities of equimolar nanoparticles; (D) in vivo fluorescence observation of
NIR-II Pdots and targeted probes in tumor-bearing mice; (E) in vivo and ex vivo tracing of ovarian cancer lymphatic metastasis
using NIR-II Pdots-GnRH.
Copyright 2021, Wiley-VCH GmbH.
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Fig. 7 Highly bright NIR-II fluorescent probe for the treatment of inflammatory bowel disease
(A) Chemical molecular formula of BPN-BBTD and preparation method of BPN-BBTD@F127; (B) precise guidance of intestinal
surgery via near-infrared fluorescence imaging (scale bar: 50 pm); (C) (i) NIR-II intense fluorescence intestinal segment accu-
rately localized under excitation with a 793 nm laser; (ii) intestinal resection; (iii) anterior anastomosis procedure; (iv) posterior
anastomosis procedure (scale bar: 1 cmj; light blue arrows: lesioned intestinal segments ) ; laser power density of 793 nm during sur-
gery: 25 mW/em?; exposure time: 20 ms; (D) two selected lesions observed by high spatial-resolution NIR-II fluorescence wide-
field microscopy and corresponding H&E staining results (scale bar: 50 wm).
Copyright 2021, Wiley-VCH GmbH.
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Fig. 8 Achieving osteosarcoma surgical navigation via fluorescence-chemiluminescence synergistic imaging
(A) Schematic illustration of the synthesis process of BBTD-14 nanoparticles and the nanosystem for synergistic imaging-guided
osteosarcoma resection; (B) chemical structure of BBTD-14; (C) FLNP normalized absorption and emission spectra in PBS;
(D) chemiluminescence spectrum of CLNP in the presence of H,0,; (E) synergistic fluorescence-chemiluminescence imaging for
verifying complete tumor resection.

Copyright 2024, Wiley-VCH GmbH.
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Fig. 9 Highly bright nanoparticle probe for surgical navigation in the treatment of ureteral injury”

(A) Chemical structure of 2TT-0C6B; (B) absorption and emission curves of 2TT-0C6B dots in deionized water; (C) NIR imaging
effect of rabbit ureter (left: 2TT-0C6B dots; right: ICG) ; (D) fluorescence imaging localization and efficacy evaluation of rabbit
ureteral injury model; (E) application of NIR-II fluorescence imaging in the detection of common ureteral diseases and excitation
under laparoscopic xenon light.

Copyright 2020, American Chemical Society.
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Fig. 10 Construction of an ultra-bright NIR-II nanoprobe via rigid polymercarrier optimization
for precise resection of micrometastases™”
(A) Preparation methods of NIR-II@PS and NIR-II@DSPE; (B) NIR-I emission spectra of NIR-II@PS and NIR-II@DSPE in
water under excitation at 808 nm; (C) precise surgery for micro-nodules guided by NIR-II@PS imaging.

Copyright 2024, American Chemical Society.
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Fig. 11 Construction of a high luminescent efficiency fluorescent probe via ''7r-conjugation extension +
deuteration'" for fluorescence-photoacoustic dual-modal guided sentinel lymph node surgery™”
(A) Chemical structures of NDA-TPE, NDA-PTPE and NDA-PDTPE; (B) absorption spectra of NDA-TPE/PTPE/PDTPE nanoparticles ;
(C) emission spectra of NDA-TPE/PTPE/PDTPE nanoparticles ; (D) photoluminescence quantum yields of NDA-TPE, NDA-PTPE and
NDA-PDTPE nanoparticles; (E) precise surgical procedures and lesion localization guided by NIR-II and bioluminescence dual-modal
imaging.
Copyright 2024, American Chemical Society.
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Fig. 12 Fluorescence-photoacoustic-Raman trimodal synergistic imaging probe for surgical

Intensity (au)

navigation of breast cancer™

(A) Chemical structures of OTPA-TQ1, OTPA-TQ2 and OTPA-TQ3; (B) OTPA-TQ1/2/3 nanoparticle solution absorption
spectra; (C) emission spectra of OTPA-TQ1, OTPA-TQ2 and OTPA-TQ3 nanoparticle solutions; (D) comparison of PA
intensities of OTPA-TQ1-3, SPNs and MB at 680 nm under equal concentration conditions; (E) Raman spectroscopy was
performed on OTPA-TQ1-3 nanoparticles; (F) procedure and efficacy evaluation of precise tumor resection guided by intraop-

erative fluorescence-Raman dual-modal imaging.

Copyright 2020, Wiley-VCH GmbH.

2.2 NIR-IIa/IIb AIE R %t

IELTAR X ATE GORE AL BRI T I S8 9 AR VIR, i v/ s I T 2% B A 55
TG AR T, NI RIESETHF AR PR L e . LTI H, Zhang &7l T —FpH %
B2 | R  KAFFREE JT 0 NIR-11 ATE 44 K352 7 DIPT-ICF NPs, FE L H 5B A 0 4l F2 Wi 5
A . 4nE 13 (A) fF7s , DIPT-ICF 1 DIPT-IC 43 7% F A-D-A #4780 [a] BF 5L 4% WIS 187 14 R o e 25
F4) DRI Je B0+ A it A e R RE ), ELrp, F P XS DIPT-ICF 23 F P RE B 22 ma [ K] 13 (B) Fi
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(C) ). —J5i, ¥ mysmm i R8I ALk >+ N HL T 7645 , (i DIPT-ICF 775 VRN 240 K UKL Hh i Wz i
A% B ¥ e B (8 25 21 8% (DIPT-ICF A1 DIPT-IC W e e (B A 820 A1 737 nm, & 5 e KAE M 1014
1988 nm). WLAh, F I 150K HL R J1 BEBSHE T4/ HOMO F LUMO ML ¥ =~ B & FE , (i DIPT-
ICF (R JRMESE 24 (1. 79%10° Lemol ™ *em™) ZE ¥4 DIPT-IC (0. 58%10° Lemol ™ +em™) 1Y 3 4% ; 41, FIi
125 )57 BELARN 5 H 3808 BRI VE A , {8 DIPT-ICF F DIPT-IC JE 3R HS 58 & i 46 % PLQY (DIPT-ICF 2l
0.09%, DIPT-IC 4 0. 06%). {E13—3#2EH4E, DIPT-ICF NPs AHX T 1CG 7E 24 J7 3 290 H B i S 14
PERE : 7EEREME T, £ 808 nm IO (LR 100 mW/em?) FFEEIRET T, 1CG Y%L 576 10 min
Je BIPRE S8, 1] DIPT-ICF NPs (28 A5 JLF-Jei 2% 5 ZE LR A% 1 B4 68 71 J7 1, DIPT-ICF NPs £8
48 hWRNIEIA G , hBEAIN 2] BB AR L0400 — X M55, 1l 1CG {345 1Y 4 min 205506 B2 T
K 5 FEE 2 me s FBF ] 7 1A, % DIPT-ICF NPs {3 4 2 % B3R 8 5 , £k 48 h 5 Redii$e 21 5m 21 14
SRS, R B R RS IN R EE BS T5 R, 1CG WFE 9 min J5 JLFAG IR BIG 3405 5 5 TEUR IR L
(SBR) Jiifii, 4 DIPT-ICF NPs &3 i) 50 H-Z5 .45 SBR (B A2 2 4k 35775 5~10, 1 ICG A9 SBRAEA N 1~2. 5,
A S R BT M X A0 IS 5 R R0 20 . SR R 3, K DIPT-ICF NPs 1 55 B G # ke, 1295 s B E4& {4
AR C 430 . fER A R, T DASERS SR S I 45 T S 40~54 s, ShKRIER KR # LA XA 1
TR, R B IERAL T AR M )32t ] 13(D) |, Ak, DIPT-ICF NPs B HAL S5 1 eibEfE , fig
i XoF s PRAE W) G A T AR S PEA R RS A [ 13 (E) 1. W9 Ry B RS A 4 il A ST W 4 1
TSR | KAGHREY NIR-TTZAKDENENT HEF], Ahs v Al B I3 % PR B ik B A3E 7 o vk, SHE T
B R B R S, W R N — ORGSRl 85 T 4.
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Fig. 13 Achieving full-process monitoring, evaluation and surgical navigation of renal transplantation
via a highly bright NIR-II AIE nanocontrast agent"”
(A) Chemical structures of DIPT-IC and DIPT-ICF, and preparation methods of their nanoparticles (NPs) ; (B) absorption spectra
of DIPT-IC/ICF and their NPs in THF solution; (C) emission spectra of DIPT-IC/ICF in THF and their NPs in deionized H,0;
(D) real-time monitoring of the entire rabbit kidney transplantation process from renal vessel assessment to post-transplantation
blood flow reperfusion via NIR-II fluorescence imaging based on DIPT-ICF NPs; (E) real-time monitoring of vascular anastomosis
complications in a rabbit orthotopic kidney transplantation model using NIR-II angiography.

Copyright 2023, Springer Nature.
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T -FH 285467 48 SRR A s, 38 35 SR A SPs TR E MM SR 1 57 B (TR SR T TR 28540 L AR Rl
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pNIR-4[ 1 14(A) |. pNIR-4 74> 25 M th 455 1 VI SoC AL BT, ~FIREROT IR R T 5ot iR
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TR R 2. 24%, A DRI SEIE T SR B Y A G 0 . ] 14(B) i, pNIR-4 19 fi K el fy 709
nm, fe K& HR 1012~1080 nm, i IR AE M4 FE 22 NIR-11a 7 H (1300 ~1400 nm) , R aERS H T
NIR-ITa A% . [ 14(C)E5 LRI, pNIR-4 HoA W2 0 REF T L. 1AL, MOt ER T T
pNIR-4 NPs ik 9 mm PRSI GEBIRIE . HE—2FIFH pH i W PE SR 54 PCL-b-PAE £12% pNIR-4, il 753 i Jg
TP e )0 B A0 K B0k pNIR4-PAE NPs. T H R A7 RG22 MERE, K pNIR4-PAE NPs 845 ki3 51 2 1
g i B /N AR RIS, NIR-Ta 2 ST nl RS HE DI BRI 2 KR i MR [ B 14(D) |, JLT-Josk 8 5 mifg
GEF AR LIS INR AL, 2 FBUL &, NTTIESSZ AR AT B 32 TR ARG ROR . st BB i
WP -HLER BA A T BRI, 8 ACQ 5 ATE 2 THERE SRR, M7 T =58 B NIR-Tla 2 SRR
BRSNS HE IS/ I Ak R S TR, s PERE NIR-IL DO GARE Y TF L e it T —Fb
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Fig. 14 Construction of a highly bright NIR-II fluorescent probe via plane-twisted structure fusion
design for surgical navigation of peritoneal metastatic carcinoma®™
(A) Chemical structure of pNIR-4; (B) absorption and emission spectra of pNIR-4; (C) variation of photoluminescence intensity
of pNIR-4 with water volume fraction in THF/H,0 mixtures; (D) tumor resection guided by pNIR4-PAE NPs imaging.
Copyright 2025, American Chemical Society.
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I3 F USRS —FIFE 73T EASE T R R RR A i, FoAZ O L8 E T B PR i%
THEEEE AlEgen O YCH BRI B PTFEUEAL . Song 5538 10 12 S WS A 1) ATE #4841 NIR-920 AN RERSSL B
NIR-II/ITh B 2%, i HA R L | KBRS SeReoe PR SRR H, s SRR o £ Fipk 2
SEWFIRAE T R T H . NIR-920 R H D-7-A-7-D 20 FA BRI 15(A) |, i Se JEFHUE S JE 1 MM 5L
PSR AR SN & B R . TR A SR, NIR-920 8 f RIS T 920 nm , 2843 NIR-820 43
19 820 nm, Hiff K& ST T 1188 nm, &4 NIR-820 /1% 1108 nm, H H & 5 EH AL 2 i 1600 nm, 7
S5 NIR-TIb % 11, AR ZHSUNAR2EE T Al B 15(B) ], #E—4 NIR-920 28 DSPE-mPEG 0, 2 i
YK IBURL, NIR-920 NPs 7£ i L 45 sl A4 b J 30 i 3z i s DR 1 PR AT 1CG iy 2 & ks [ 15(CO R (D) .
Ho—, R M 0 0, £ 808 nm BG4 22 FEUT 32 min J& , ICG MY GHRE T % 80%, i NIR-920
NPs 7 4T 80 min JE /5 PREE 50% LA b 28 o B s H =, AR B FEEK % 120 min, (LT 1CG
(15 min BF 2628 R 2R RWITAIE AT —2F , 60 min I JLP52 4042 ) ; =, {5 (SBR)EI R H,
TE 980 nm B K 454 1300 nm G 2451, WREL 4SS SBRE =135 26. 72+5. 97, BI#R A 1500 nm £
HUESE R AT T HERES. 33+2. 36 1)/ SBRAE, ALGXT H ISR 1CG. il #fili A TR S0 H B8 1
W2 IR L s BB S (E) |, AR METF AR AL T LA S 385 . A B0 F HAE TR i Hh 0 ey
B, AEF R A Cy3 B2 MR BURL bk EL Z5 48U AT T LR AR BRI IE , 25 SR R A VIBR 41 218 Rtk 2
5[ E15(F) 1.z o o+ TR E RS I K 1Y NIR-1T ATEgen (NIR-920) , 284 AIE 73 F1< %
KI5 M S R T, SEBLT RN LR L R S AR R, HEREIE FIRIR ICG, R —AR
NIR-T/ITb A PHR % T R 3R T 07 L
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Fig. 15 Construction of a highly bright NIR-II fluorescent probe via atomic substitution regulation
for lymph node surgical navigation™”
(A) Chemical structures of NIR-820 and NIR-920; (B) normalized absorption and PL spectra of NIR-820 and NIR-920 dissolved
in CHCL; (C) lymph node imaging after injection of NIR-920 NPs and ICG; (D) comparison of lymph node imaging effects and
signal-to-noise ratios (SNR) of NIR-920 and ICG under different lasers and filters; (E) before and after lymph node resection
surgery; (F) paraffin sections of lymph nodes using Cy3-doped NIR-920 nanoparticles for confocal imaging.

Copyright 2022, Elsevier B. V.
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AWM. 20254, Ma S8 R r T AIRAESRCZ BRI, 45 H 55 5% NIR-IL 42K ff B-ToMeT NCs, Ff
SEPLT A 2R B A b ) RS . R SEERE SRR IEAS . B AR AR R ARG A
LI 16(A) ], BRTIDT B IRMIES: , Wi ar 7 N I OR S AR RS 28 s 53— J7ir, B R =
R RERE TR 4 T B RS T R, BUE B-ToMeT 7 ffy A v S 30 ML 7R (g M O EL A 285 44 [ 1 16(B) .
R A N RN 43 T8 A SR PR SR I S S B T T MR S T 3, B-ToMe T i M4 JR B i
9. 7% My 4axt &7 r= %, Sy HRTHGEE P4 HLNIR-T AR S S 2 — . 2 R AR il 4 T
B-ToMeT NCs 44K, HAHXT & 77 %Kik 28. 2%, 1L T B-DpMeT NPs 4 10. 2% [ K1 16(C) ]. 1t4h,
B-ToMeT NCs I L AU ZH A 25 B PERE , AT 995 1. 5 em JERUNENTFL, HEBIREL N ICCHY 1. 751%
[ 16(D) |5 ZERRNT FLEREE A &L 4 mm AYIE LT, B-ToMeT NCs % SBRAE/Z ICG 1 2 {5 LA F . F3 4%,
B-ToMeT NCs t HA7 45 5 (1 A2 M A K 19 OGP 2 1 (18, 45 h, 177 1CG R MMV H 9 3 A 24
2~4 min) , 52N ER IS W/ WD FE SR BB E, A NE RS WA SR AL T AR AR S L TS A
AL R, 245 B-ToMeT NCs ZbHR /N IE ML RENS TR I S BE, s KA ik i ELAR 20931k 99
128 pm. FHHZ T, 1CC TEAR N BURAU A UG, JCik o FrahBkFIspibk i is . pox & i — A 2tk
F it A TR /N B o 2o R DK B B-ToMe T 44K df A, SR 25 SR B, B-ToMeT NCs 1] il i 2t 1%
(AT 5 38 FUAR R E AL 40) sk oo 50 58 (v e ot [X 3R, Ry i S29R 97 S B T & s Ie) [ &1 16 (E)
F(F)].
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Fig. 16 Construction of a highly bright NIR-II nanocrystal probe via a mortise-tenon interlocking
structure for surgical navigation of acute intestinal ischemia™”

(A) Chemical structures of B-ToMeT and B-DpMeT; (B) packing arrangement and schematic illustration of B-ToMeT; (C) photo-

luminescence (PL) spectra of B-DpMeT NPs and B-ToMeT NPs; (D) comparison of fluorescence imaging performance and signal-

to-background ratios (SBR) of B-ToMeT NCs and B-DpMeT NPs in simulated tissue penetration depth experiments; (E) real-time

tracking of intestinal ischemia and reperfusion recovery processes using B-ToMeT NCs; (F) NIR-II fluorescence-guided resection

and anastomosis of acute intestinal ischemic necrosis segments.

Copyright 2025, American Chemical Society.
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Fig. 17 Construction of a bright NIR-II fluorescent probe via a noncovalent interlocking strategy for
surgical navigation of breast cancer and its pulmonary metastases'”
(A) Chemical structures of TE, TEH and TSEH; (B) variation of fluorescence intensity of TE, TEH and TSEH with solvent water
content; (C) absorption spectra in water of TE, TEH and TSEH nanoparticle solutions; (D) emission spectra of TE, TEH and
TSEH nanoparticle solutions; (E) temporal dynamics of lung metastases in NIR-II imaging and tumor resection outcomes after
injection of TSEH@RGD.
Copyright 2024, Wiley-VCH GmbH.
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g FNERE AT DG . HAh, TSEH NPs 9 AH X 28 G 1 77 % 0 1. 22%, FE R WOE R E0H 1. 6710
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