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Abstract  Circularly polarized luminescence (CPL) materials have attracted considerable attention in recent years
owing to their promising applications in 3D displays, information encryption, and bioimaging. The luminescence
dissymmetry factor(g,,,.) is a key parameter to evaluated CPL materials. Effectively enhancing g,,, is not only one of
the core challenges but also a crucial prerequisite for advancing CPL technologies toward practical applications.
Recent studies have demonstrated that a co-assembly strategy involving achiral polymers and chiral dopants can
induce the formation of ordered helical supramolecular structures, thereby significantly amplifying CPL responses
while enabling precise modulation of CPL properties without altering the polymer backbone. This review provides a
systematic overview of recent advances in achiral-polymer-based co-assembled CPL materials. According to the chiral
source, these systems are categorized into three types: co-assembly with chiral small molecules, co-assembly with
chiral macromolecules, and co-assembly induced by chiral symmetry breaking. Particular emphasis is placed on their
co-assembly mechanisms and structure-property relationships. In addition, this review outlines recent progress in the

application of these materials in optoelectronic devices and discusses the major challenges currently faced in the
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field, as well as future development directions. This review aims to offer valuable insights and guidance for the
rational design and development of next-generation high-performance CPL materials.
Keywords Circularly polarized luminescence; Achiral polymer; Co-assembly; Luminescence dissymmetry factor;
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Fig.1 Schematic diagram of CPL(A) and mechanism of chiral co-assembly(B)
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Fig.3 Polyfluorene derivatives co-assembled with central-chiral dopants(A), polyfluorene co-assembled with
central-chiral dopants(B)"*, and structural characterization and CPL spectra of P2 and P3(C)""
(B) Copyright 2016, American Chemical Society ; (C) Copyright 2024, John Wiley and Sons.
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Fig.4 Synthesis route of polyacetylene derivatives co-assembled with central-chiral dopants(A)™“, structural
characterization and CPL spectra of block copolymers co-assembled with central-chiral dopants(B)™“”
(A) Copyright 2023, American Chemical Society; (B) Copyright 2025, American Association for the Advancement of Science.
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Fig.5 Poly(para-phenylene) derivatives co-assembled with axial-chiral dopants(A)**, PS-b-PEO co-assembled
with axial-chiral dopants along with their corresponding CPL spectra(B)*", PEO-b-PMA co-assembled
with axial-chiral dopants along with their corresponding CPL spectra(C)"*

(A) Copyright 2012, John Wiley & Sons; (B) Copyright 2024, American Chemical Society; (C) Copyright 2025, John
Wiley & Sons.
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Fig. 6 Schematic diagram of polyfluorene derivatives co-assembled with axial-chiral dopants(A), F§BT
co-assembled with R/S-5011 and the CPL spectra(B)®”, BP-2 co-assembled with S-D and the CPL
spectra(C)'*, and c¢-WP co-assembled with R/S-M and the CPL spectra(D)"*"

(B) Copyright 2024, John Wiley & Sons; (C) Copyright 2024, American Chemical Society; (D) Copyright 2023,
John Wiley & Sons.
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Fig.7 Schematic diagram of polyfluorene derivatives co-assembled with helical-chiral dopants(A), structure
of polyfluorene derivatives(B), CPL spectra of the achiral polymers co-assembled with 1-aza[6]helicene
and [7]helicene(C)"®', CPL spectra of the achiral polymers co-assembled with oxa[7]superhelicene(D)",
and CPL spectra of the achiral polymers co-assembled with PDSH-6R(E)™!

(C) Copyright 2013, John Wiley & Sons; (D) Copyright 2021, John Wiley & Sons; (E) Copyright 2025, John Wiley & Sons.
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Fig. 12 CPL and delayed PL spectra of vortex-enabled CPL polymers(A)®, SEM, fluorescence microscopy
images and CPL spectra of polymer chain co-assembled with AIEgens(B)™
(A) Copyright 2026, John Wiley & Sons; (B) Copyright 2025, John Wiley & Sons.
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Fig. 13 Schematic diagram and electroluminescence spectra of the white OLED structure(A)™", schematic
diagram and electroluminescence spectra of the flexible OLED structure(B)™), and energy diagram,
molecular structures of emitting-layers and narrowband electroluminescence spectra(C)*"

(A) Copyright 2023, John Wiley & Sons; (B) Copyright 2025, American Chemical Society; (C) Copyright 2024,

John Wiley & Sons.
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printing functions(B)"*, and the switchable CPL and fluorescence color change of QR code(C)
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