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In recent years, the search for sustainable alternatives to petroleum-based materials has become a
central goal in materials science. Beyond sustainability, current research increasingly emphasizes the
functionality and performance of the resulting polymers. From this perspective, renewable
resources can be redefined as functional building blocks that impart specific physico-chemical and
biological properties to polymeric materials.

In the presentation, phenolic compounds serve as a representative example of this broader concept,
illustrating how renewable aromatic molecules, particularly those obtained from agro-food waste,
can act as valuable precursors for the design of functional, bioactive, and sustainable polymers [1].
Phenolic compounds can scavenge radicals, including reactive oxygen species, with effectiveness
depending on the number and position of phenolic groups. This intrinsic property makes them
particularly attractive for designing functional biomaterials. The use of catechols to synthesize
amphiphilic cationic copolymers for medical device coatings will be discussed, highlighting how
catechol moieties impart both bioactivity and adhesive properties [2]. The potential of these systems
in antimicrobial applications will also be explored, focusing on how the incorporation of phenolic
moieties can enhance interactions with microbial membranes and inhibit bacterial growth [3].
Additionally, the use of phenols, particularly eugenol, in constructing 3D hydrogels and nanogels for
drug delivery will be illustrated, emphasizing their potential to control hydrogel swelling, rheology
and bioactivity [4].

Beyond biomedical applications, the intrinsic hydrophobicity and chemical reactivity of phenolic
compounds open further opportunities in industrial contexts, including the development of eco-
friendly oligomeric wet-strength agents for paper production. This will show how the phenolic
structure not only improves the mechanical stability of paper in wet conditions but also offers a
sustainable alternative to traditional petroleum-based additives.
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