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Radical ring-opening polymerization (RROP) of cyclic ketene acetals (CKAs) constitutes a
powerful avenue to prepare biodegradable polyesters via radical polymerization. Despite
their potential as degradable soft matter materials, CKA-based RROP-networks remain
scarce. Herein, we introduce biodegradable RROP-polyester networks based on poly(2-
methylene-1,3,6-trioxocane) (PMTC). MTC was selected as CKA building block due to its
superior reactivity during RROP in combination with enhanced hydrophilicity.!"! Following
the relatively high reactivity, MTC was converted into exclusive CKA-based networks, where
a CKA-based cross-linker even matched a vinylic counterpart. Following the higher amount
of ester bonds, relying only on CKAs leads to a faster and complete degradation.?!
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Based on this network, we now establish a photoreversible PMTC network by decorating
the PMTC chains with pendant pyrene chalcone (PyChal) moieties (Figure 1). Photoinduced
[2+2] cycloaddition affords covalent photo-reversible cross-links. An in-depth assessment of
the photochemistry showcased the reversible nature by repeatable gel-sol transitions as
assessed via photorheology, enabling light-driven 3D multi-photon printing without the need
of any additives or initiators, allowing for the fabrication of arbitrary architectures, which can
be degraded by exposure to UV irradiation, base and enzymatic hydrolysis.!® Our study thus
establishes a versatile and degradable PCKA-based resist platform for advanced and
modulable soft matter manufacturing.
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