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Dynamic polymer networks capable of healing, reshaping, and reprocessing offer significant
environmental benefits by extending service life and reducing material waste.[1,2] In
covalent adaptable networks (CANs) governed by associative bond exchange reactions
such as transesterification, bond exchange kinetics controls the balance between
mechanical stability during service and rapid flow during processing. Thermally latent
catalysts are particularly attractive because their activation depends solely on temperature,
enabling use in bulk materials and additively manufactured parts without geometric or optical
constraints.[3] Here, we systematically synthesise and investigate thermobase generators
(TBGs) with well-defined activation and deactivation temperatures and study their influence
on stress relaxation in thiol-ene based CANSs. [4] Cyanoacetate- and oxalate-based TBGs
releasing organic amine bases are characterized using thermogravimetric analysis (TGA),
differential scanning calorimetry (DSC), dynamic mechanical analysis (DMA), and stress
relaxation measurements, directly correlating catalyst (de)activation with macroscopic
viscoelastic behaviour. By integrating TBGs with non-overlapping thermal activation
windows into a single network, we achieve temperature orthogonality, enabling
independent, temperature-selective control over multiple catalytic pathways. Stress
relaxation experiments demonstrate reversible, multi-cycle switching between four distinct
dynamic regimes using temperature alone. This approach decouples high creep resistance
under service conditions from rapid flow during reshaping, repair, or welding. The concept
is demonstrated in 3D-printed objects that can be reshaped and healed through controlled
thermal triggers. By enabling programmable mechanical responses and efficient material
reuse, temperature orthogonal latent catalysis provides a versatile platform for sustainable
polymer networks, including switchable adhesives, soft actuators, and reprocessable
materials for circular-economy manufacturing.
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