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A significant portion of polymeric materials consists of polymer blends, multilayer polymers, 
and adhesive joints. Nevertheless, most polymer pairs exhibit unfavourable thermodynamics 
for blending, leading not only to macroscopic phase separation, but also to thin interfaces 
which result in poor interfacial adhesion between the two phases of the polymer and low 
performance of the final material.1 Therefore, improving the mechanical strength of the 
polymer-polymer interface has always been a focus of interest. Various strategies have been 
explored to address this issue, including the use of block copolymers2,3, carbon nanotubes4, 
and reactive interfacial compatibilisation5. 
Vitrimers, a class of polymers cross-linked with 
dynamic bonds that can change their network 
topology through bond exchange reactions, have 
been assessed as an alternative tool to improve 
adhesion between immiscible polymers.6 In this 
work, a dioxaborolane-based precursor vitrimer7 
has been embedded into two immiscible polymers, 
polystyrene (PS) and polymethyl methacrylate 
(PMMA)1, with cross-linking performed in an extruder. The dioxaborolane bond exchanges are 
then easily thermally activated at high temperatures, allowing for dynamic bond breaking and 
reformation at the interface between the two polymers. An Asymmetric Double Cantilever 
Beam (ADCB) test was subsequently used to evaluate modifications in the adhesion 
properties8,9, measuring the critical energy release rate (Gc) on samples where the vitrimer is 
mixed in a low percentage and under various conditions of adhesion temperature, pressure, 
and time. Subsequently, in this work we will explore the possibility of disassembling the two 
adhered polymers by taking advantage of the dynamic nature of the vitrimer bonds, which 
should enable the formation of a strong interface at low temperature but increasingly weaker 
as the bonds become dynamic. 
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