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Abstract: Circularly polarized luminescent materials have garnered significant attention due to their broad applica-
tion prospects in next-generation display technologies, information encryption, chiral sensing, and recognition. How-
ever, conventional luminescent materials often suffer from reduced emission efficiency in the solid or aggregated state
due to aggregation-caused quenching, which limits their practical applications. The discovery of aggregation-induced
emission offers a new strategy to overcome this challenge. The tetraphenylethene motif, with its ease of structural
modification, high solid-state emission efficiency, and controllable aggregation behavior, serves as an ideal platform
for constructing high-performance circularly polarized luminescent materials. This article systematically reviews re-
cent research progress on tetraphenylethene-based circularly polarized luminescent materials, focusing on chiral as-
sembly strategies, mechanisms of chirality amplification in the aggregated state, performance regulation methods,

and explorations of practical applications.
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Fig. 1  Self-assembly of chiral TPE molecules and co-assembly of achiral TPE with chiral molecules to create circularly polar-

ized luminescent materials
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Fig.2 (a) The controllable morphological transformation of TPE-alanine assemblies; (b) Enantioselective assembly of TPE-

histidine with FmocAla enabling amplification of CPL signals; (¢) Co-assembly of TPE-glutamic acid with arginine
achieving amplification of CPL signals; (d) Two star-shaped conjugates with TPE as the core and polyvaline as side

arms exhibit typical AIE characteristics and pH responsiveness.
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(a) Cyclohexanediamine and TPE are used to construct a PP/MM-TPE-Zns macrocycle, in which the four phenyl rings of
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TPE adopt P/M helical conformations. (b) Cyclohexanediamine and TPE are assembled into a porous organic cage 3M/P-

1, which exhibits high fluorescence quantum yield and excellent circularly polarized luminescence (CPL) performance.

(¢) Cyclohexanediamine and TPE are used to construct chiral macrocycles. The introduction of a phenyl spacer signifi-

cantly enhances the CPL performance of the assembled structure of macrocycle RCP2. (d) The solvent ratio and concen-

tration regulate the topological structure and CPL performance of the cyclohexanediamine-TPE covalent organic frame-

work.
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(a) Th carbohydrate chiral groups drives helical stacking to generate CPL signals; (b) TPE-glucose covalent polymer

can realize the fluorescence detection of exogenous and endogenous ROS in living cells; (¢) TPE-sugar derivatives self-

assemble to form stable fluorescent organic nanoparticles and can undergo photooxidative cyclization reaction; (d) Fluo-

rescent cellulose-based derivatives self-assembled into micelles with fluorescent thermal responsiveness and thermal re-

versibility.
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Fig. 7 (a) TPE helicates-5CB doped system applied to circularly polarized light-emitting devices; (b) TPEC-CNC-Eu(DA),

composite film dual emission and optical switching to achieve optical information anti-counterfeiting and encryption; (c)

The films doped with S-Rhodol-TPE can be applied to optical information security and anti-counterfeiting; (d) TPE dicy-

clotetracarboxylic acid for chiral sensing and recognition.
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