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Abstract 

Each year around 20 % of food produced in the European Union (EU) is wasted get worsening social, 

environmental, and economic problems. For that reason, EU is trying to solve the problem 

incentivizing food wastes management for the developments of sustainable paths for innovative 

recycling approaches. So, the circular economy has become the focus of a recent major EU policy 

program. In particular, the EU Action Plan for the Circular Economy (European Commission, 2015) 

lists biomass and bio-based products as interesting resources (outputs) to be up-cycled to “new input 

products”. On this ground, this work would meet the strategies of H2020 and Horizon-Europe, 

providing societal benefits in terms of improved health care and quality of life for a sustainable and 

inclusive growth of society preserving environment. Accordingly, multifunctional, low-cost, and 

environmentally friendly nanoparticles (NPs) for applications in nanomedicine and cosmetic will be 

developed, with the ambitious aim to scaling up the laboratory experience to industrial scale 

demonstrating the large production. [1,2] All the processes would respect the green chemistry and 

sustainability, with the aim to reduce the whole environmental impact by respecting the European 

Green Deal and the United Nations Sustainable Development Goals. Specifically, by adopting safe-

by-design approaches, contributing towards the framework of EU nanosafety, the food and agricultural 
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 wastes, as olive and grape pomace, fruit peels, wasted vegetables and other typical food products of 

Italy, will be used as source of bioactive molecules for the green synthesis of NPs in water medium. 

The waste materials will be only washed with water extracting bioactive molecules needed for the 

synthesis preventing the use of toxic reagents. Moreover, to avoid the disposal of the solid wastes, 

derived from the pre-treatments with hot water (so, hard and not safe conditions of work will be 

intrinsically avoided before their use), they would be proposed as recyclable long lasting adsorbents 

materials to remove emerging contaminants (for the first time) and textiles dyes from water. Mixture 

of pollutants will be also removed with high efficiencies, and the mechanism of adsorption will be 

detailed searching the best adsorbent (or more than one) to be used for real applications in presence of 

industrial effluents. [3,4] The recycling of both the adsorbent and the pollutants will be also attempted 

by green approaches.  
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