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Abstract
In 2016, the global production of petroleum-based plastics reached 335 million metric tons (Mt). About 41% of plastics production is used for the packaging industry, and 47% of this is dedicated to short-term agro-product packaging applications in the form of films, sheets, bottles, cups, tubs, and trays. Around 9% of which had been recycled, 12% was incinerated, and 79% was accumulated in landfills or the natural environment. The food packaging industry with a compound annual growth rate (CAGR) of 12%, has generated environmental concerns among consumers such as emissions of greenhouse gases, greater carbon footprints, and white pollution. If current production and waste management trends (CAGR of 8.5%) continue, roughly 12000 Mt of plastic waste will be in landfills or in the natural environment by 2050. Therefore, the use of renewable agro-sources (biopolymers) within food packaging industry appears as an excellent alternative for non-biodegradable plastic packaging materials to reducing current environmental problems and food safety concerns. However, the use of biopolymers has been limited because of their poor barrier and mechanical properties, which may be improved by adding reinforcing compounds (fillers), forming composites. Most reinforced materials present poor matrix–filler interactions, which tend to improve with decreasing filler dimensions. The use of fillers with at least one nanoscale dimension (1-100 nm) produces nanocomposites. Nanoparticles have proportionally larger surface area than their microscale counterparts, which favors the nanofiller–matrix interactions and the performance of the resulting material. Besides nano-reinforcements, nanoparticles can have other functions when added to a polymer, such as antimicrobial activity, etc. Here, the structure and properties of main kinds of inorganic (clay, TiO2, ZnO, ZrP and SiO2) and organic (cellulose, starch nanocrystals, and chitin/chitosan) nanostructured materials which have been studied to use as nanofiller in biopolymer matrices are overviewed, as well as their antibacterial effects and applications.
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