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Recent advances in chemistry have enabled the synthesis of polymers with labile crosslinks that
can degrade in response to a stimulus [1]. This degradation can be performed using stimuli such
as light, heat and ultrasound [1-3]. Such degrading crosslinks enable the development of active
stimuli responsive materials. As an example, photo cleavable crosslinks have enabled the
development of a platform for generating user directed neural networks [4]. Simulation of
hydrogels with degrading crosslinks would provide a means to elucidate the physics behind this
interesting phenomenon and enable computer aided design of such materials. We have developed
a Dissipative Particle Dynamics (DPD) simulation framework aimed at reproducing transient
crosslinking. DPD allows us to simulate larger size hydrogel samples compared to classical
molecular dynamics. The crosslink breaking rate in our simulations can be controlled using a single
parameter and thus, our approach enables the simulation of controlled bond breaking in a
crosslinked polymer system. We demonstrate the controlled degradation of crosslinks and
enhancement in spreading of these gels on an oil-water interface.
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