NextFoodPack project: Integrated design and evaluation of new-generation packaging to protect perishable food products
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Abstract:
The ambitious goal of France's anti-waste law No. 2020-105 is to drastically reduce the use of single use plastics by 2040. While this target can be met for rigid plastic packaging through mechanical recycling, this recycling method is not yet sufficiently mature for flexible plastic packaging, which accounts for 45 % of all food packaging. In this case, the only way to achieve a reduction is to replace flexible plastic films with more sustainable solutions, such as paper-based materials, monomaterial films, and bio-based compostable blends.
In addition, the new European Packaging Packaging Waste Regulation (PPWR), adopted on April 24, 2024, sets a target of 55% packaging recycling rate by 2030. A key sector is modified atmosphere packaging (MAP) for perishable foods, such as meat and cheese, which represents a $15.9 billion market growing at a rate of 4.8% per year. MAP technology requires high gas barrier properties, necessitating major innovations. Current alternatives remain insufficient, and more in-depth assessments of health safety are needed, particularly for managing microbiological and toxicological risks.
 The main objectives of the NextFoodPack project are:
· to design and optimize new flexible packaging able to meet the multiple requirements of MAP in terms of barrier properties, chemical and microbiological safety and whose end-of-life could be managed by developing innovative processes combining recycling and decontamination.
· to generate fundamental knowledge about formulation and generation of degradation products during processing and use, enabling a solid evaluation of toxicological safety using biotests able to evaluate cocktail effects, and original methods for rapid toxicological assessment.
· to create a software tool to manage microbiological risks and predict food shelf life in MAP.
· to develop an optimization tool integrating technical, environmental, health, safety, and social criteria to support the food and packaging industry make decisions to propose tailored and sustainable MAP for each specific use case. 
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