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Fig. 1 Evolution of thiocarbonylthio-mediated polymerization.
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Fig. 2 Photoiniferter polymerization.
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Fig. 3 Dithiocarbamate-based iniferters and controllable monomers.
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(a) Photolysis:

Fig. 4 Analysis of mechanism for efficient, controlled and oxygen-tolerant photoiniferter polymerization. (a) Photolysis;

(b) Degenerative chain transfer; (c) Reversible combination.
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Fig. 5 Pyridine-based switchable iniferter for photoiniferter polymerization of MA under varying acid concentrations. (a) Molecular

weight (M,) and D results for linear polymers, blue light (458 nm, 7.95 mW-cm™2) (Adapted with permission from Ref. [41];
Copyright (2023) Wiley-VCH GmbH); (b) M, and D results for ultra-high molecular weight star polymers, blue light (459 nm,
7.0 mW-cm2) (Adapted with permission from Ref. [42]; Copyright (2025), American Chemical Society).
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Fig. 7 Benzylpyridinium cationic iniferter with Br~ (Iniferter-Br) or PF4 (Iniferter-PFy) as counterion for photoiniferter
polymerization of DMA or MA in different solvents (Adapted with permission from Ref. [45]; Copyright (2025), American

Chemical Society).
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Feature Article

Visible Light Photoiniferter Polymerization

Ling-qi Meng, Xiu-hui Tang, Ze-sheng An”
(State Key Laboratory of Supramolecular Structure and Materials, College of Chemistry,
Jilin University, Changchun 130012)

Abstract Photoiniferter polymerization has evolved into an important reversible deactivation radical polymerization
technique. It employs an iniferter as the sole agent for initiation, transfer, and termination under light irradiation,
demonstrating a high polymerization rate and high end-group fidelity owing to the absence of exogenous radical
sources. However, this technique still faces significant challenges, such as the trade-off between the polymerization
rate and controllability, reliance on high-energy light, high oxygen sensitivity, and a limited variety of iniferters.
In this Feature Article, we summarize our work on the development of various efficient visible-light-controlled
photoiniferter polymerization systems. Specifically, by combining theoretical calculations with experimental
validation, we gained important insights into the structure-property-polymerization relationships of these
photoiniferters and established a novel triplet-enhanced photoiniferter polymerization (TEPP) method, which
exhibits a high polymerization rate, intrinsic oxygen tolerance, high end-group fidelity, and excellent
biocompatibility owing to the high quantum yield and energy of the triplet state, enhanced chain transfer kinetics,
and improved reversible combination of pyrazole-based iniferters. These novel photoiniferter polymerization
systems are expected to find widespread applications in bioconjugation, 3D printing, and hydrogel preparation.
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