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Radical ring-opening polymerization 

(RROP) of cyclic ketene acetals (CKAs) 

represents a potent strategy for 

synthesizing (bio-)degradable polyesters 

with distinctive properties. While such 

materials are predominantly reported as 

linear polymers,1 polymer networks derived 

from the RROP of CKAs remain scarcely 

explored. By the synthesis and a detailed 

characterization of polymer networks 

obtained via only CKA-based RROP this gap 

is addressed, elucidating the mechanisms 

of network formation and associated 

structure-property relationships. In parti-

cular, 2-methylene-1,3,6-trioxocane (MTC), 

as a typical representative of the CKA family, served as main building block, 

combined with both a CKA-derived and a vinyl ether-derived cross-linker.2 

Depending on the choice and type of cross-linker the gel structure, including 

defects, is changed on multiple length scales which then causes a change in 

mechanical properties such as material stiffness as well as on the swelling 

behavior of the gels. By understanding the way these structural defects are 

formed one can adjust the right structures for desired properties e.g. for the use 

of drug-releasing scaffolds or barrier materials. Furthermore, CKA-only networks 

open another class of fully degradable materials making them a promising 

alternative for ecological challenges. 
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