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Synthesis and Application of Aggregation-induced Emission
Supramolecular Polymers Constructed by Host-guest Interaction
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Abstract  As the core field of supramolecular chemistry, host-guest chemistry leverages the dynamic and reversible
non-covalent interactions between host and guest molecules to endow systems with unique stimuli-responsiveness,
demonstrating potential in the construction of intelligent materials. Incorporating aggregation-induced emission (AIE)
fluorophores to functionalize supramolecular monomers serves as a pivotal strategy for equipping supramolecular
polymer systems with optical sensing and bioimaging capabilities. In this work, we systematically review the primary
synthetic strategies for AIE-active supramolecular polymers driven by host-guest interactions and elaborate on the
assembly systems constructed from five categories of classical macrocyclic hosts alongside their current applications.
Furthermore, the challenges encountered in the precision preparation, in-situ characterization, and practical
implementation of these polymers are discussed in depth.
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Fig. 1 General approaches to construct macrocycle-assembled AIE-SPs™
Copyright 2024, Elsevier B. V.
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Fig. 2 Several schematic representations of typical host molecules and their chemical structures, respectively'”

Copyright 2024, the Royal Society of Chemistry.
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Fig.3 Chemical structures of functionalized tetrastyrene derivatives of bis-crown ethers H(A), TPE-DDBC(B)
and functionalized tetrastyrene derivatives of tetra crown ethers TPE-(B15C5)4(C), M4 and construction
of crown ether-based AIE supramolecular polymers(B)*

(A) Copyright 2019, Elsevier B. V.; (B) Copyright 2015, the Royal Society of Chemistry; (C) Copyright 2012, the Royal

Society of Chemistry; (D) Copyright 2020, American Chemical Society.
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Fig.4 Chemical structures of a-cyclodextrin derivatives &-CD-GEM(A), TPE-trtra-a-CD(B) and construction of

)[66—68]

PEI-BCD linear and cross-linked cyclodextrin-based AIE supramolecular polymers(C
(A) Copyright 2020, American Chemical Society; (B) Copyright 2017, Elsevier B. V.;
(C) Copyright 2021, Wiley-VCH GmbH.
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Fig. 5 Chemical structures of monomers and construction of cucurbituril-based AIE supramolecular polymers
with different topologies(A), supramolecular organic framework of two - dimensional network(B) and
tQ[14]-based AIE supramolecular polymers(C)75#%"!

(A) Copyright 2020, American Chemical Society; (B) Copyright 2016, the Royal Society of Chemistry; (C) Copyright 2022,

Wiley-VCH GmbH.
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W51 55 B KRN, B SR UK T, SR AT KA R R A i R, T R e R AT 5 5 4 L 2 TP
ez E N . AR IR T O R B S TR AR AR AR AE N, PR T A A
5 B (LSRR IURE 5 7 v FE PRI T (K- TR AR P ), Jd e i — 2D 9 01 ) S e gk sl
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construction of calixarene-based AIE supramolecular polymers(B)®**
(A) Copyright 2014, the Royal Society of Chemistry; (B) Copyright 2020, American Chemical Society.
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(A) Copyright 2025, Elsevier B. V.; (B) Copyright 2023, Wiley-VCH GmbH.
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Fig. 8 Schematic diagram of the responsiveness of supramolecular polymers to stimuli

B E TS YR R ERIEPRE A, AR S O AR S R G R A A AR S . 2R
EHESIRE T AR, TR, RGN MAERE, R, A ERSE Y G R
TR AP A SRR UL B A F 2R L. Zhang %57 "B T PUBCRY R AUAE [ 6 57k (4
2 R W57 AR R ) LR ALE A PE A DU LI AT AE M N ALy MO TR A . i%#
DT REESYTES RS T BB IOUE S, MRZFIA HeCLS , #0TRAW5 He 45 ST
T4, A AR EIE YRR, , (R R PR ] B0 . POt RE He s 2kl BTt 4
He? F A3 1. 0 Y REE, SR BER RIS . 2R R AL 70 Hg™ i 2480 SR, Hox) oK
BT R IE 90% , JRE I i R | PR P iR R T B A A AR L A BN Y R BRI, AT
LI R A SRR, HICARfIFE . BR He™oh, I, Fe' /Ml K-35 Hog 8 1~ nld s i A &
SCEHURTERRIN . TSR IE TN R I R T T, O T ATE T Pk 21 2R 5 B W B R
BHETHRAE TR 9(A) .

BERT BRI B R R0 A AP A L2 i SCBERR Y, THR R (R ARSI T BOHAT A B
B HE BT IR R, JeT BB AR ATE 15 P8 75285 W 7E R G X P AGo <k
JEBLH T R AT S . Huang & I EEB G A AR [5 157 K A0 R BB B KR 22 18] 7 2 % (ARH FLAT:
L fg T — R TR S PO TR G . R RG-S Z G 1

Chem. J. Chinese Universities, 2026, 47(5), 20260130 20260130(10/16)



. P4 s Hg g R

"
I | l CHEMICAL JOURNAL OF CHINESE UNIVERSITIES 27—]—? =) 'Lzlzjjs

RAFIEA ARG AR SRR, T TR RS PRSI . IR A YIS E Y R I 5.
BRI S, 104> FHS IR BTG R I 2,4, 6- =S B, thy TUOAE 2 M A 719 2,4, 6-=
TSR 2 [AAEAE % 20 Wi R A BAEFE , S 8UAR R B A SN TR B sl RE 78, 51 ROOL i E I
K. SEISUER, Bz R A YU TR R AR, N RE R ORI T 1 2,4, 6- R SR T
X RS AR ZR VA EA W = R I R A . B8y, RSO EREIE K, JREL T HAE L 20
AR I LEI9(B) .

A

A B
Ay 4 » e (B) Y ow
" res Self-Assembly e T« | W, z %0
¥ XS O™ | . had H
Foa oN Y === ‘.\_r,‘..{ - 3 i1 R -
TP I el JE
e 0, e > Rl s Yo, et $
4 - GcH | & ;T §
= | Sy FE)
+ - g
Emission Enhancemen it .‘.!Hg ! IE R > u". 0
v | " T Tt
Recycling - . SAlEE | Coges . .fv\.'/\"/\_‘,v,; Wavelength (nm)
A 4
Y w, 1 :
- 3 2
S22 Sl WEw: &f
N~ RETNN I 2480
A MY & PO e . 2 Before
v PAS L et | “e, ~coati ing 1 8
(St ey "/.;v T m— £360- addition of TNP
: 1 1 B0 S e U " - 3 | /
: i "% SN I S SR S £ 240
: i Removal | {0 o oeaa 30 | oy e . o 30| After
iy H ) . ELI . s tion of TNP
i i LA b ST I P SRR S| [N
" " R St X e e PV 2
TR N IOr | s e “
i : 8 = / 3
o o el verwly | wilk 500 600 700
> \: - i v Py “—:.":)P | linked network quenched Wavelength (nm)
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(A) Copyright 2019, American Chemical Society; (B) Copyright 2018, the Royal Society of Chemistry.
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(A) Copyright 2018, Elsevier B. V.; (B) Copyright 2021, Elsevier B. V.
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Fig. 11 Schematic overview of the construction of a supramolecular nano-delivery system and the application
for drug-resistance therapy and the cellular uptake of the GP5-Pro-ANI vesicles(A)™, the diagram of
constructing nano - thin film to regulate fluorescent nanoparticles(B)"*”, fluorescence data and DLS
plot of AP-TPE/C12-2 in THF treated with HCI and NaOH, repeatedly, and TEM and SEM images of
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(A) Copyright 2022, the Royal Society of Chemistry; (B) Copyright 2021, the Royal Society of Chemistry; (B) Copyright
2015, the Royal Society of Chemistry.
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