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Abstract: Clinical surgery is one of the main methods to treat diseases. At present, visual observation and ultra-
sonic technology are commonly used by surgeons to determine tumor boundaries, residual lesions and micrometasta-
sis lesions, which probably cause cancer recurrence to a large extent. The rapid development of the second near-in-
frared (NIR- Il ) aggregation-induced emission (AIE) materials as fluorescent surgery navigation reagents provides
new avenue to solve the problem. In this review, structural design of NIR- Il AIE materials in surgical navigation is
first summarized. Then the applications of NIR- [I AIE material in tumor resection surgery, in detection of lymph
node resection surgery, and in other tissues are discussed. At last, the future development of NIR- [l AIE materials

in surgical navigation is prospected.
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Fig.2 (a)Chemical formula of PTZ-TQ). (b) Absorption spectra of PTZ-TQ in tetrahydrofuran (THF) and in THF/H,0 with 95%
water volume fraction (f,). (¢) Emission of PTZ-TQ in THF/H,0 (f,, 0% to 95%) under 808 nm excitation. (d) Illustra-

tion of the NIR- 1 optical imaging-guided tumor resection'®".
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(a) Chemical structure of TDADT. (b)Molar extinction coefficient of TDADT in THF and THF/H,0 mixtures(f, = 95%).

(¢) Variation of photoluminescence (PL) intensity in THF/H,0 mixtures with f,. (d) Imaging data for bioluminescence

and NIR- I fluorescence of the tumor in abdominal cavity before and after surgery (scale bar: 4 mm). (e) Biolumines-

cence and NIR- I imaging of resected nodules of unguided and image-guided groups(scale bar: 5 mm). (f)Statistical da-

ta of nodules diameters resected .
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(a)Chemical structure of CH1. (b)UV-Vis absorption spectra of CH1 molecules in Toluene, THF, DMSO and DMF, re-
spectively. (¢) PL spectra of CH1(25 wmol-L™") in various solvents after 808 nm excitation. The inset: NIR-1I fluores-
cence imaging. (d)PL spectra of CH1 molecules excited at 808 nm in a mixture of DMSO and H,0. (e) Distribution of in-
tratumor-injected CH1-SV40 (620 wmol-L™, 20 pL) in Hela tumor-bearing mice during 0-300 min. (f) , (g) Bright
field image and NIR- Il fluorescence image of a HeLa tumor-bearing mouse following CH1-SV40 imaging-guided tumor
removal, respectively. Insets show resected tumor. (h), (i)Ex vivo bright-field and NIR- Il fluorescence images of CH1-

SV40 in the hearts, livers, spleens, guts, kidneys, lungs, stomachs and tumor tissues of mice injected with CH1-SV40,
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Fig.5 (a) Chemical structure of 2TT-m, 0oC6B. (b) Molar absorption coefficient of molecules in aggregate. (c¢) Normalized PL

spectra of molecules in aggregate. (d)PL spectra of 2TT-m,0C6B(107 mol+L™) in THF/H,0 mixture with different f,. (e)

Bright field. (f) = (i) Fluorescent field with images captured at 10 min, 2, 4, 24 h, respectively (scale bar: 5 mm). (j)
Bright (left) and fluorescent(right) images of sentinel lymph node extracted from the mouse under the guidance of NIR-

I fluorescence(scale bar: 2 mm)"*.
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Fig.7 (a)Chemical structure of DPBT and TT3-0CB. (b) Absorption spectra of DPBT in acetone/water mixtures with different
water fractions(f,). (¢)PL spectra of DPBT in acetone/water mixtures with different water fractions, [DPBT] = 10 pmol-
L. (d) Absorption peak variation in solution (THF) and NPs(water). (e) Variation of PL intensity with £, for TT3-0CB.

(f)The resection process of the rat’s retroperitoneal LNs guided by the AIE NPs cocktail(scale bar: 1 ¢cm)™"*,
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Fig.8 (a)Chemical structure of 2TT-mC6B and 2TT-0C6B. (b) Absorption and emission spectra in THF. (¢) ey curves with

water fraction.

(d) Fluorescence imaging at various time points as indicated after retrograde injection of 2TT-0C6B NPs in

rabbits with complete and partial leakage of the ureter. The red arrows denote the location of ureteral leakage. (e)Fluores-

cence imaging of the ureter before and after the repair of ureteral injury. The red arrows denote the location of ureteral

leakage(scale bar: 1 cm)™3",
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