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The global inks and coatings market was valued at ~$195 billion in 2024 and is 

projected to continuedly grow in the near future.1 However almost none of the products 

are recycled, because traditional coatings are not designed for substrate removal. 

Separating coatings from its substrates requires a significant amount of energy and 

cost, which makes the recycling of both coating and substrate inefficient and 

economically unattractive.2,3  

Vitrimers are a novel class of promising polymeric materials with a network of covalent 

adaptable bonds. These undergo constant bond exchange reactions at every 

temperature. However, their lifetime is dependent on stimuli such as temperature or 

pressure, allowing vitrimers to transition from a viscoelastic solid to a viscoelastic liquid 

without a decrease in connectivity. This makes it possible to reprocess vitrimers, unlike 

materials conventionally used in coatings.4 

The goal of this project is to establish a polymer system for sustainable and renewable 

coatings that can be triggered to allow effective removal from a substrate. Our 

approach involves the design of different vitrimer systems based on dynamic 

transesterification and transcarbamoylation exchange reactions. To minimize the 

environmental impact, this strategy utilizes renewable carbon from biomass and 

photopolymerization directly onto substrates. 
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