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The transition toward a circular polymer economy requires sustainable
alternatives to fossil-based building blocks. Renewable bio-based feedstocks
offer a promising route for material development, with lignin emerging as an
attractive candidate due to its abundance and aromatic-rich structure, which
imparts rigidity. However, its complex and heterogeneous nature limits its direct
utilization in advanced applications. To address these challenges, we have
previously demonstrated that depolymerized lignin (DL), obtained through
controlled depolymerization, provides a more accessible platform with lower
molecular weight, reduced polydispersity, improved solubility, and enhanced
reactivity, making it better suited for polymer design.

Herein, DL is explored as a versatile feedstock for functional bioaromatic
materials. Through targeted functionalization, it enables the synthesis of a broad
range of polymer systems, including epoxy and acrylate resins with tunable
properties. In addition, covalent adaptable networks based on Diels-Alder
adducts derived from Lignin have been developed, enabling improved
recyclability, self-healing behavior, and overall material circularity. These
examples demonstrate that DL serves as a flexible and tunable platform for next-
generation polymers, bridging biomass valorization with advanced polymer
chemistry to achieve high-performance and circular material solutions. In
parallel, the development of a pilot-scale lignin depolymerization platform
facilitates the transition from laboratory research to industrial implementation,
supporting the establishment of a new value chain for bioaromatic materials.
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