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Double network hydrogels (DNHs) enhance the mechanical performance of
conventional hydrogels by combining a rigid primary with a ductile secondary network.
Poly(2-oxazoline)s (POx) are promising precursors due to their hydrophilicity and
versatile chemistry[1]. Here, we investigate how cross-linking strategy and
polymerization method influence the mechanical properties of poly(2-ethyl-2-
oxazoline)/poly(acrylic) DNHs.
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A highly entangled primary network was formed via thermal backbone cross-linking of
PEtOx and compared to an end-group cross-linked reference systems. Secondary
networks based on different poly(acrylic)s were introduced via radical polymerization.

Backbone cross-linked PEtOx networks exhibited superior mechanical properties
across all investigated systems due to trapped chain entanglements, resulting in up to
a 17-fold increase in fracture energy and an increase in compressive strength from 15
to 48 MPa. These findings emphasise the important role that network topology plays
in controlling energy dissipation in PEtOx-based DNHSs, highlighting their potential for
use in demanding mechanical applications.[2]
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