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Abstract: Photopolymerization is widely adopted in polymer science because of its high efficiency,
environmental benefits, and spatial controllability. However, conventional photopolymerized materials,
which feature permanently crosslinked networks, are inherently difficult to repair or recycle, thereby
limiting their sustainable application. Disulfide bonds, as photoresponsive dynamic covalent linkages, can
undergo reversible cleavage and recombination under ultraviolet irradiation, imparting functionalities such
as self-healing, reshaping, and degradable recycling of materials. These attributes make them ideal building
blocks for constructing covalent adaptable networks (CANs). This review systematically summarizes
the recent progress in disulfide-based photopolymerized materials. The review begins with an overview
of the photochemical mechanism of disulfide bonds and design strategies and synthetic methods for
disulfide-containing monomers. Subsequently, the photopolymerization behavior of disulfide compounds
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is discussed, emphasizing the unique characteristics observed in single-crystal systems. Furthermore, the

typical applications of disulfide-based photopolymerized materials are summarized, particularly in the

fields of self-healing, recyclability, stimuli-responsive behavior, and biomedicine. Finally, the current

challenges and future perspectives in this field are presented.

Keywords: Disulfide bonds; Photopolymerization; Dynamic covalent bonds; Single-crystalline

poly(disulfide); Degradation and recyclability
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Figure 1 Comparison of dynamic covalent polymers and traditional covalent polymers (Reprinted with permission from Ref. [11];

Copyright (2019) Acta Polymerica Sinica)
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Figure 2 Schematic illustration of photoinduced disulfide bond cleavage
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Table 1 Photopolymerizable disulfide-containing monomers and the corresponding polymer properties
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Figure 3 Photo-triggered topochemical polymerization (Reprinted with permission from Ref. [27]; Copyright (2025) American

Chemical Society)
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MNF 2 R S R T, EOET AR O ) H 2 Rk
RSAER . TR SRR i B B kAT, &
FREEAKREN 775 R I LB AP 5 G (step-growth)
PVREAE, M A R T 384535 — M 28 25K 53R N
Ejj [41]D

FESLFERE [, 51N iR S5 R I Th BE Bk
(U TR AR AR BY 1,2- BRI e 45 ) ]k —
SR T W 28 PRy () B A AT N . —T7 T, B
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Figure 4 (a) Ring-opening polymerization of the polymer side-chain TA groups; (b) Cleavage and reversible recombination

of disulfide bonds enabling material crosslinking, photo-patterning, and self-healing (Reprinted with permission from Ref. [45];

Copyright (2025) John Wiley and Sons)
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Figure 5 Reversible polymerization-depolymerization cycle of disulfide compounds (Reprinted with permission from Ref. [46];

Copyright (2024) Nature)

Bl6 it iEss i BLsh A LR A (2025 Elsevier il V)
Figure 6 Dynamic covalent polymers with orthogonal photoswitching (Reprinted with permission from Ref. [48]; Copyright

(2025) Elsevier)
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Figure 7 Shematic illustration of disulfide-containing polymer micelles for controlled drug delivery (Reprinted with permission

from Ref. [52]; Copyright (2009) Elsevier)
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