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Diels-Alder (DA) chemistry, although introduced almost a century ago, is a 
powerful platform for designing reversible polymer networks that reconcile high 
performance with sustainability. This talk covers recent advances our group has 
made in thin-film adhesives, bulk networks, nanocomposites, and functional 
devices, highlighting how thermo-reversible covalent bonding enables extended 
service life, repairability, and recycling. Reversible DA crosslinking has been 
successfully implemented in vapor-deposited poly(furfuryl methacrylate) films, 
yielding robust yet reusable adhesives.1 Fundamental understanding is achieved 
by detailed kinetic studies of furan-maleimide reactions, where activation 
energies were quantified and linked to temperature-dependent processing 
windows for additive manufacturing.2 Beyond classical networks, DA chemistry 
enables novel material concepts, such as directly using carbon nanotubes as 
reactive fillers that act simultaneously as reinforcements and reversible 
crosslinkers, imparting electrical and thermal self-healing capabilities.3 At the 
device level, DA-based self-healing polymers have been integrated into soft 
robotic grippers.4 Finally, emerging complexities such as the double DA reaction, 
which strengthens materials but can hinder recyclability if overlooked, are 
discussed.5 Together, these studies illustrate the versatility, opportunities, and 
challenges of DA-based reversible networks. 
[1] Guo, J. et al. ACS Applied Polymer Materials 2025, 7 (2), 889-900. 
[2] van den Tempel, P. et al. Materials Today Chemistry 2024, 42, 102361. 
[3] Guo, J. e al. Polymer 2023, 283, 126260. 
[4] Orozco, F. et al. Soft Robotics 2023, 10 (4), 852-859. 
[5] van den Tempel, P. et al. Polymer 2023, 274, 125884. 


