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Abstract

Biopolymers have emerged as sustainable alternatives to conventional plastics in food packaging, addressing 
environmental concerns while maintaining functional integrity. This study focuses on advancements in gas and vapor 
barrier properties of biopolymers, essential for preserving food quality and extending shelf life. Strategies such as 
�E�O�H�Q�G�L�Q�J�����F�R�D�W�L�Q�J�����D�Q�G���L�Q�F�R�U�S�R�U�D�W�L�Q�J���Q�D�Q�R�¿�O�O�H�U�V���D�U�H���H�[�S�O�R�U�H�G���W�R���H�Q�K�D�Q�F�H���R�[�\�J�H�Q���D�Q�G���P�R�L�V�W�X�U�H���E�D�U�U�L�H�U���S�H�U�I�R�U�P�D�Q�F�H����
The role of processing techniques and compatibilizers in optimizing these properties is also discussed. Recent 
�L�Q�Q�R�Y�D�W�L�R�Q�V���L�Q���E�L�R�S�R�O�\�P�H�U���E�D�V�H�G���¿�O�P�V���I�R�U���I�R�R�G���S�D�F�N�D�J�L�Q�J���D�S�S�O�L�F�D�W�L�R�Q�V���D�U�H���K�L�J�K�O�L�J�K�W�H�G�����H�P�S�K�D�V�L�]�L�Q�J���W�K�H�L�U���S�R�W�H�Q�W�L�D�O���W�R��
meet industry standards while reducing environmental impact. This work provides a comprehensive overview of gas 
�D�Q�G���Y�D�S�R�U���E�D�U�U�L�H�U���L�P�S�U�R�Y�H�P�H�Q�W�V���L�Q���E�L�R�S�R�O�\�P�H�U�V�����S�D�Y�L�Q�J���W�K�H���Z�D�\���I�R�U���P�R�U�H���V�X�V�W�D�L�Q�D�E�O�H���D�Q�G���H�‡�H�F�W�L�Y�H���I�R�R�G���S�D�F�N�D�J�L�Q�J��
solutions.
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Introduction

�e increasing global demand for environmentally sustainable 
materials has spurred the development of biopolymers as alternatives 
to conventional plastics in various industries, particularly in food 
packaging. Traditional plastics, while e�ective in providing essential 
barrier properties, pose signi�cant environmental challenges due to 
their non-biodegradable nature and reliance on fossil resources [1]. 
Biopolymers, derived from renewable sources such as starch, cellulose, 
and polylactic acid (PLA), o�er a more sustainable solution, combining 
biodegradability with the potential to deliver comparable functionality. 
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approach to improving biopolymer barrier properties. Nanoclays, for 
example, increase the tortuosity of di�usion pathways due to their 
layered structure, signi�cantly reducing gas and vapor permeability. 
Similarly, cellulose nanocrystals and nano�bers can reinforce the 
biopolymer matrix while enhancing its mechanical and barrier 
properties. However, achieving uniform dispersion of nano�llers 
remains a challenge, o�en requiring advanced processing techniques or 


	Corresponding author
	Abstract 

