Chitosan active coatings incorporating cloisite for improved PLA packaging film
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One of the strategies to overcome the drawbacks of biobased and biodegradable PLA packaging film is the deposition of thin hydrocolloid-based coatings. Indeed, hydrogel coatings can either reduce mass transfer through the films or serve as a support for bioactive molecules1. The application of chitosan-based coating containing allyl isothiocyanate (AITC) as active agent, on PLA films, is one of the efficient active releasing systems for food application2. 

The aim of this work is to understand how active chitosan coatings could affect the functional properties of PLA films. PLA films were previously prepared by cast extrusion process and corona treated. Chitosan coating solutions containing or not AITC were firstly prepared. The cloisite 30B was then dispersed in the coating solution. Coating-forming dispersions were then casted onto PLA film, using bar coating technique and dried (24h, 25°C, 50% RH). 

The barrier and structural properties were determined as well as the release behavior of AITC from coating layer to food simulants. The incorporated Cloisite-Na+ and or AITC into chitosan network decreased the oxygen permeability by more than 9 times compared to neat PLA films. The presence of Cloisite-Na+ increases the tortuosity of the diffusion path for oxygen molecules within the chitosan layer. The water vapor permeability of coated film was not degraded by the hydrophilic character of the hydrocolloid layer. FTIR spectra revealed intermolecular interactions between AITC, chitosan and cloisite. The diffusion coefficient of AITC in the chitosan layer without Cloisite-Na+ was almost 10000 times higher than that of film containing the Cloisite-Na+ at 10%.  In conclusion, active coating based on chitosan can offer a good way to improve barrier and functional properties of commercial PLA films.
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