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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 to macroscopic phase separation and poor interfacial 

adhesion, reducing final material performances [1]. Therefore, improving the mechanical 

strength of the polymer-polymer interface has always been a focus of interest. Vitrimer 

networks are studied as an alternative to address this issue, since they are polymers with 

dynamic cross-links that can rearrange their network topology through bond-exchange 

reactions [2].  

 

 
 

In this work, adhesion properties of a dioxaborolane-based vitrimer [3] embedded into two 

immiscible polymers, polystyrene and polymethyl methacrylate, have been assessed. The 

dioxaborolane bond exchanges can be easily thermally activated at high temperatures, 

enabling dynamic bond breaking and reformation at the interface between the two polymers, 

thereby increasing the adhesion. An asymmetric double cantilever beam test was performed 

to quantify changes in adhesion properties [1,4] as a function of adhesion temperature, dwell 

time, and vitrimer content, by measuring the critical energy release rate (Gc). Layered 

samples were employed, with adhesion assessed on spin coated vitrimers films on polymer 

substrates, with low usage of vitrimer. Subsequently, the disassembly of the adhered 

polymers will also be explored by using the dynamic nature of vitrimer bonds, which 

strengthen the interface at low temperatures but weaken it as the bonds become dynamic. 
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