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INTRODUCTION

Plant-based and agri-food by-products represent a valuable source of raw materials for the development of innovative and sustainable products. Their

constituents exhibit functional properties, making them attractive as environmentally friendly substitutes for conventional food additives. Current

research is directed toward eco-efficient extraction strategies aimed at reducing environmental impact while enhancing recovery efficiency. In this

work, selected biomasses, namely, Cannabis sativa L., barley grains, and oil industry wastewaters were investigated as sources of biopolymers and

bioactive compounds.
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MA and HA films showed good water absorption and simulated wound fluid effectively. They were biocompatible with human dermal fibroblasts,

promoting cell adhesion and proliferation—particularly MA, due to its higher β-glucan content. Moreover, MA films modulated macrophage activity

under inflammatory conditions, lowering oxidative stress and pro-inflammatory cytokines while boosting anti-inflammatory ones. Overall, β-glucan

films from barley, produced via a sustainable process, show strong potential for anti-inflammatory applications.
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OLIVE INDUSTRY WASTEWATER 

A macroporous imidazole-based polymer with excellent

affinity for polyphenolic compounds was developed.

Imidazole units enhanced adsorption through hydrogen

bonding and π–π interactions. The material showed high

selectivity toward oleuropein, which was efficiently

released by ionic strength modulation, allowing

regeneration. Poly(VI) thus offers a green, low-cost, and

efficient platform for the recovery and valorization of

phenolics from olive industry waste.
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Microwave-Assisted Extraction (MAE) allowed to extract

hemp seed oils (HE), that did not show cytotoxic effects and

exhibited notable anti-inflammatory activity. These oils were

incorporated into an alginate matrix, and the resulting films

exhibited both anti-inflammatory and antioxidant properties.

Such systems may represent a promising platform for

nutraceutical applications.
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