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Laurence Brassart

“Chemo-mechanics of biodegradable polymers”

Biodegradable polymers are materials designed to degrade
and ultimately disappear after completing their structural
function. They are increasingly developed for engineering
and biomedical applications, where simultaneous control
over mechanical performance and degradation behaviour is
critical. Many biodegradable polymers primarily degrade via
hydrolysis, in which water molecules react with susceptible
backbone bonds (e.g. esters), leading to chain scission.
Chain scission in turn impacts the thermo-mechanical
properties and causes mass loss. Conversely, mechanical
stress can also impact the degradation kinetics.

In this talk, | will describe our recent efforts to investigate
the coupled chemo-mechanical behaviour of degradable
environments. | will present
poly(lactic acid) (PLA)
poly(caprolactone (PCL) degrading with and without applied

polymers in aqueous

experimental results for and
mechanical loads, which demonstrate the influence of
applied forces on degradation kinetics. | will then introduce
a constitutive modelling framework for hydrolytic
degradation coupled with viscoplastic deformation of glassy
polymers. Finally, | will discuss our work on the constitutive
modelling of degradable rubbery networks, such as
biodegradable hydrogels, with an emphasis on the role of
network topology in governing the evolution of mechanical

properties and degradation behaviour.
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