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Fig. 1  Jablonski schematic of AIE molecular imaging and therapy



55 6 1] EIRIEEAE  REFE T LO0 T T 2O BRI ik 5Tt 743

K2 AIE D THROGH AR Z 5 2 W 567 — AR 2

Fig. 2 Schematic diagram of integrated diagnosis and treatment of AIE molecules after laser excitation
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Fig. 3 (A) M1 responds to viscosity, visualizes fatty liver in vivo, and photodynamically treats cancer ’; (B) A schematic
of the selective targeting of tumor cells in pH-responsive nanoaggregates M2-1 and M2-2 for precise photodynamic

therapy™; (C) Schematic diagram of working principle of M3
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Fig. 4 Schematic diagram of M4 targeted tumor therapy ™"
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Fig. 5 (A) Schematic diagram of cationic molecular engineering strategy for improving PDT performance; (B) The
illumination time-course plots of promoting DCFH fluorescence enhancement by m5-1, M5-1, m5-2 and M5-2; (C) The
illumination time-course plots of ABDA degradation by m5-1, M5-1, m5-2 and M5-2; (D) Survival rate of Hela cells after
different concentrations of M5-2 photodynamic therapy; (E) Survival rate of Hela cells after different concentrations of M5-1

photodynamic therapy ™’
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Fig. 6 The structure and organelles of the photosensitizer M6-(n) target, M6-3 PDT and promote anti-tumor immunity

: s al46]
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Bl 7 (A)JEHGH M7 W Ab=254 5 (B) M7 %R F 2l 85 (A 2% L EAL S (Histone deacetylases, HDACs ) XU i
MR (C) M7 BEAAIIERZ ) , AT LS HDACs AR EL AR 0 40 B 34 5, 30 mT LA i PO RS B R i
%ﬂ&ﬁgz”ﬂ

Fig. 7 (A) Chemical structure of photosensitizer M7; (B) Schematic diagram of M7’s dual response to nucleic acid
and HDACs; (C) After entering the nucleus, M7 can not only interact with HDACs to inhibit cell proliferation, but

also precisely destroy telomeres and nucleic acids through*>
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K8 (A)3F AIE LA M8-(1~3) (453 F- 45k B AR 40 B A #E 16) 5 (B)3 Ff ALE SGREGR Blb Rl i 7 /s B R
Fig. 8 (A) Molecular structure and different organelle targeting of three AIE photosensitizers M8-(1~3) ; (B) Schematic

diagram of synergistic therapy with three AIE photosensitizers'™’
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F 1 AIEST M1-M8 f D-A 45 K AL
Table 1 ~ D-A structure and physicochemical properties of AIE molecule M1-M8
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&N O @ O
M3 @L@@NO CL@@ @) 390 540 /
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Ay v Q W
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g e )
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O © L O @
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Fig. 9 (A) The structural formula of M9-1, M9-2 and M9-3 and the infrared thermal imaging image after laser
irradiation””’; (B) M9-4 PTT policy diagram™; (C) M9-5 structure formula and PTT strategy diagram"”
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Fig. 10 (A) m10-1 schematic diagram of treatment strategies ®'; (B) m10-2 schematic diagram of treatment strategies®"';

(C) Therapeutic strategy diagram of anti-HSP enhancement of PTT based on M10-3"%

2RI O S A WA FTRESE I 1+1>2" AR . LiSE it T 285 515 PDT-PTT B IRYT 1
g (EI11A) . AIE 23T M11-1 2A NIR-TT &5, %00 T B ROS A& Wi BE 1 s e e e sl . ik
— 2 FH AR B B R DR 32 AR o) R ) P S 14 2R 5 1) DSPE-PEG2000-GE 11 L3 )5 , {2 #F T M11-1 442K
7 B R ¥ 1) AR BE Ty o RSN P SZ IR R I T NIR- 1T 986 RU% 51 % F 5 PDT-PTT #3 [R] 3477 X fib
JRAT I 25 0 A AR 3 A R 0 R IR YT R RE T OB AR o Cui S5V I A P 1E A8 A

BT (A) MII-13R7SIE R K5 (B) MT-238 7P 5MG R B K5 (C) M11-3 1857 5 n 72 1Ko
]

Fig. 11 (A) M11-1 schematic diagram of treatment strategies ®'; (B) M11-2 schematic diagram of treatment strategies *';

(C) M11-3 schematic diagram of treatment strategies *”
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Research Progress of Aggregation-Induced Emission Molecules for
Fluorescence Imaging Therapy

WANG Zhen-Cao, LYU Ning, CHEN Liang-Fang, RAO Yue—Feng*
(Department of Clinical Pharmacy , the First Affiliated Hospital , Zhejiang University School of
Medicine, Hangzhou 310003, China)

Abstract Aggregation-induced emission (AIE) molecules have been widely used in research fields such as
bioimaging and biotherapy due to their easy modification, strong resistance to photobleaching, high fluorescence
imaging signal-to-noise ratio, and good biocompatibility. Based on these characteristics, AIE molecules have
been developed as disease diagnostic agents that can specifically recognize the environmental signals of lesion
areas, thereby aggregating in the disease area and generating bright fluorescence signals to locate the lesion
site. This approach can visualize the lesion in situ in real time and has attracted much attention. In addition,
on the basis of imaging diagnosis, the therapeutic capabilities of AIE molecules have been further developed
and can be used as photothermal therapy agents, photodynamic therapy agents, etc., promoting the rapid
development of the field of imaging diagnosis combined with phototherapy. Therefore, this article reviews the
research progress of AIE molecule-targeted imaging combined with phototherapy in recent years (2020-2024) ,
and discusses in detail the relationship between the molecular structure design and fluorescence imaging and
phototherapy effects, hoping to bring new ideas to the development of photodiagnosis and therapy.
Keywords Aggregation-induced emission; Photodynamics therapy; Photothermal therapy; Imaging collaborative
therapy
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