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Flexible packaging offers numerous advantages, including lighter solutions that help reduce costs and carbon footprint. However, current multi-layer flexible packaging is generally not recyclable, making it often single-use and not very sustainable. Therefore, sustainable flexible materials, meaning those that are more environmentally friendly and safe for consumers, will be preferred, with a focus on biomaterials (biopolymers)1. Commercially available biomaterials that meet food-contact requirements are mainly limited to starches and their derivatives, polylactides, polyalkanoates (PHA, PHBV, etc.), and cellulose-based materials 2.
PLA films have limited water and oxygen barrier properties, which reduces their use in the food industry. The biaxial orientation process (stretching in 2D) is known to improve these properties for many synthetic materials 3–5. 
This study aims to better understand how the stretching ratio, as well as the type of PLA used (amorphous or crystallized), affects water vapor and oxygen permeability. 
Two PLA grades were used, one totally amorphous and the other able to crystallize during orientation process. Bi-orientation ranged from 3x3 to 4x4 on PLA film having initial thickness of 500µm. A further step of curing at 130°C have also been tested. Water vapour permeability was measured according to the ISO 2528 cup method at 25°C and for a 33-84% RH differential 6 and Oxygen permeability using the ISO 15.105 method using a Brugger GTT equipment 7.
The results show that both the grade and bi-orientation (stretching) ratio significantly impact the oxygen permeability, but have little effect on water vapor permeability due to plasticization dominant effects during moisture permeation. Curing the films also favoured PLA organization that allowed to reduce the mass transfers through the films.
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