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Abstract: Polymerization-induced self-assembly (PISA) represents a straightforward and efficient approach for preparing
amphiphilic polymer assemblies, enabling simultaneous polymer synthesis and self-assembly in a one-pot process. Owing to
these advantages, PISA has attracted considerable interest in recent years. In this review, we systematically summarize recent
advances in PISA of conventional liquid crystalline monomers (including azobenzene, perfluoroalkyl, stilbene, and biphenyl
derivatives) and chiral liquid-crystalline monomers (such as cholesterol-based, chiral azobenzene, and chiral biphenyl units).
Special attention is given to the effects of liquid crystalline monomers with various structures and functionalities on the
morphology, liquid crystalline phase behavior, and chiroptical properties of the resulting polymer assemblies. Finally, we
outline the critical challenges currently faced in this field and highlight potential future directions for the development of
liquid crystalline polymers via the PISA method.
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Fig. 1 Schematic illustration of the preparation of liquid crystalline diblock copolymer assemblies via RAFT-PISA
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Fig. 2 (a) Schematic illustration of the synthetic route for PMAA-b-PMAAZz block copolymer assemblies via the RAFT-PISA strategy and the
formation process of anisotropic morphologies, (b) SEM image of the PMAA,5-b-PMAAz,z assemblies, (c—g) Representative TEM
images of selected assemblies: (¢) PMAA;5-b-PMAAzgs, (d) PMAA,5-b-PMAAzZg,, (€) PMAA;5-b-PMAAZ,,5, (f) PMAAx-b-PMAAzZ,,,
(g) PMAA ,;-b-PMA Az, (Insets in fig. f and g are the corresponding SEM images of the assemblies)!>*!
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Fig.3 (a) Preparation of PDMA-b-PBzMA-b-PMAAZz triblock copolymers via seeded RAFT dispersion polymerization; (b) Morphology
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Fig. 4 (a) Preparation of PDMA-b-PBzMA-b-PFMA triblock copolymers via seeded RAFT dispersion polymerization; (b) Schematic
representation for the mesogen-tuned morphology evolution of the PDMA-6-PBzMA-b-PFMA assemblies in PISAM!
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Fig. 5 (a) Schematic illustration of the “seeded growth” strategy based on RAFT dispersion polymerization; (b) TEM image of “seed” particles

obtained by RAFT dispersion polymerization of PDMAEMA,, ,-b-PFMA; (c, d) TEM images of cylindrical micelles prepared via the
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Fig. 6 (a) Schematic illustration of one-pot fabrication of crosslinked liquid crystalline polymer nanowires via PISA and photodimerization;
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