Development of biopolymeric emulsions for paper coating and food packaging applications
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Nowadays, the main challenge in the area of food packaging is changing the nature of packaging production towards a sustainable system focused in a circular economy. The reasons are the environmental concerns and the increase in the demand for raw materials and the scarcity of resources, being essential the transition from petrochemical sources towards the incorporation of materials from renewable sources. In 2018, the European Commission adopted the European Strategy for Plastics in a Circular Economy that defines the foundations to a new plastics economy towards sustainable materials1. The strategy presents key commitments for action at EU level. One of them dictates that by 2030 all packaging should be reusable, recyclable or compostable. Paperboard fits perfectly in the selection of a sustainable packaging material due to their low price, they come from renewable sources and are compostable and recyclable. Nevertheless, paper is a porous hydrophilic material with very poor barrier properties to gases and water vapour, with mechanical properties dependent on humidity, and therefore, paper packages can promote oxidation, microbial growth, flavour alteration2,3, and even alter food safety by migration of residues from paper. There is an increased interest in the search for new alternatives for paper coatings based on biopolymers in order to replace the use of common synthetic polymers as polyethylene to improve the overall physical properties of paper. In this work, an innovative blend of biopolymers based on aqueous polymeric emulsions is presented whose main objective was the design and optimization of a process to obtain stable dispersions of polylactic acid (PLA) in water suitable for coating film formation through their stabilization with pectin solutions obtained from watermelon rind4. The incorporation of this hydrophilic polymer collaborates both in the stability of the emulsions, thanks to its gelation property, as well as its beneficial physical properties, such as good gas barrier, on their use as coatings, allowing the development of materials with intermediate physical properties from both biopolymers. Thus, PLA, as the hydrophobic organic polymer, first dissolved in ethyl acetate, was dispersed using high-speed-homogenizer into aqueous solutions containing pectins at different concentrations and a surfactant. Emulsions were characterized by measuring their particle size, polydispersity index and rheological properties. The stable emulsions were coated onto paper and resulting bilayer systems were characterized through the analysis of their structural, thermal, barrier and mechanical properties in order to confirm their effectiveness as paper coatings for food packaging applications.
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