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The macroscopic behaviour of dynamic polymer networks can be designed very versatile
through in-depth knowledge of the dynamic character of the dynamic covalent chemistries
and design of the polymer network structure. The choice of the dynamic chemistry and the
concentration of the reactive groups determine the chemical reaction kinetics, while the
prepolymer architecture, molecular weight and functionality determine how the chemical
dynamics translate into macroscopic physical behaviour in response of external triggers.
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The combination of structure-reactivity [1] and structure-property [2] relations enables
simulating the chemical and physical behaviour under processing conditions and during
application. Mechanistic models relate the gel point and gel transition temperature to the
reaction kinetics and thermodynamics, and the viscoelastic behaviour as a function of
temperature and shear conditions to the prepolymer architectures. Several orders of
magnitude difference in shear behaviour and stress relaxation [3] can be achieved by
changing the prepolymer molecular weight, functionality and architecture, or the addition of
fillers [4] without significant changes in mechanical stiffness and self-healing performance.

[1] Vermeersch L., et al., Macromolecules, 2025, 58, 32—-44.

[2] S. Terryn, et al. Macromolecules, 2022, 55, 13, 5497-5513.

[3] A. C. Cornella, F. Furia, et al., Advanced Materials, 2024, 36(46), 2407663.
[4] Furia F., et al., Additive Manufacturing, 2024, 91, 104342.


mailto:joost.brancart@vub.bep

