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Abstract: Circularly polarized luminescent (CPL) materials, which integrate intrinsic optical chirality and highly
efficient luminescence, represent a core class of next-generation functional materials for advanced optoelectronic ap-
plications. The development of helical polymer materials has injected renewed vitality into the CPL field. A central
challenge remains the rational construction of helical polymers featuring both high luminescence efficiency and large
dissymmetry factors. This review systematically summarizes synthetic strategies for CPL-active materials based on he-
lical polymers. The promising applications of these CPL materials are further discussed. Finally, future perspectives
and research directions in this dynamic field are proposed, aiming to provide theoretical guidance and advance the

development of CPL materials.
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(a) Synthesis of fluorescent chiral helical monosubstituted polyacetylene exhibiting CPL properties. (b), (d) CPL spectra

of R-P73 and S-P73 excited at 369 nm in CHCls solution. (¢), (e)CPL asymmetry factor gy, versus wavelength for R-P73
and S-P73 excited at 369 nm. In (b)and (d), [R-P73]=[S-P73]=1 mmol/L; in (¢)and (e), [R-P73]=[S-P73]=

10 mmol/L""
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Fig.3 (a)Schematic diagram of DNA double-strand-biscyanamide composite material. (b)Image of the DNA double-stranded-

dicyandiamide composite under UV irradiation. (¢) Fluorescence spectra of the enantiomer formed by the cooperative as-

sembly of D- and L-DNA double strands with dicyandiamide molecules. (d) Fluorescence decay curves of the enantiomer

formed by the cooperative assembly of D- and L-DNA double strands with dicyandiamide molecules. (e)Mirror CPL spec-

tra of the D- and L-DNA double strand-dicyandiamide enantiomer. (f) Circularly polarized light spectra of the enantiomer

after cyclic thermal treatment'™”’
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(a)-(c)Circular dichroism(CD) and ultraviolet-visible(UV/Vis) spectra of CAB/P1 films at different mass ratios, thick-
nesses, and deposition temperatures. (d) Fourier transform infrared (FT-IR) spectra of CAB film from CHCl;, P1 pow-
der, and CAB/P1 film. (e) CD spectra of CAB/P1 films obtained at different CH>Cl, volume fractions in CHCIl;/CH,Cl,
mixtures. (f)Relationship plot of the g, value of CAB/P1 films versus the volume fraction of CH,Cl, in the CHCI;/CH,Cl,
mixture. (g) ESP distribution map of the CAB/P1 composite and IGMH analysis of intermolecular interactions between

CAB and P1. (h)Schematic diagram of solvent-dependent chirality transfer'®”
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Fig.5 (a)Synthesis of P3HT-6-PPI block copolymer. (b)Photoluminescence images of poly(1,9-b-2Ls,) under ambient light and

UV light, along with a schematic diagram of its self-assembled structure™
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Fig.6 (a)Schematic illustration of the process for loading achiral quantum dots onto the outer surface of chiral helical nano-
tubes. (b)Transmission electron microscopy observation of quantum dots loaded onto the outer surface of nanotubes.
(c¢)Schematic illustration of the process for doping achiral quantum dots onto the inner surface of chiral helical nano-
tubes. (d) Transmission electron microscopy observation of quantum dots doped onto the inner surface of nanotubes. (e) ,
), (i)CD spectra and CPL spectra of dyes D1 and D2 induced by the outer surface of chiral helical nanotubes. (j) CPL
spectra of three different colored dyes induced by the outer surface of chiral helical nanotubes. (g), (h), (k)CD and
CPL spectra of dyes D1 and D2 induced by the inner surface of chiral helical nanotubes. (1) CPL spectra of three different
colored dyes induced by the inner surface of chiral helical nanotubes'*
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Fig.7 (a) Preparation of HPC-PAM films with hidden patterns, and the process by which hidden information is gradually re-
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