
Functional Polymer in Food Science 

 

Inorganic-Organic Hybrid Polymers for Food Packaging 

 
Sreejarani Kesavan Pillai*,1 and Suprakas Sinha Ray1,2 

 

1DST/CSIR Nanotechnology Innovation Centre, National Centre for Nano-Structured Materials, Council for 

Scientific and Industrial Research, Pretoria, Republic of South Africa 

2Department of Chemical Technology, University of Johannesburg, Johannesburg, Republic of South Africa 

 

Abstract 

 

The use of polymer materials in food packaging is one of the fastest growing global trends. 

There has been serious interest and effort over the last few years in the advancement of novel 

food packaging concepts which can play a proactive role in food preservation and shelf-life 

extension. Homogeneous blending of inorganic and organic moieties in a single-phase 

material offers extraordinary opportunities to tailor barrier, mechanical, antimicrobial and 

other properties with respect to food packaging application. Numerous hybrid inorganic-

organic materials have been developed using low temperature sol-gel chemistry, which 

enables the tailoring of the nanostructure and the resulting material is often multifunctional, 

offering a wide range of interesting properties. These new materials can be effectively used 

as transparent barrier coatings to obtain high-barrier properties for oxygen, water vapor, and 

flavor permeation. Active oxygen barrier layers and nanosensors based on inorganic-organic 

hybrids can also be produced via the sol-gel method, particularly for advanced food 

packaging. In recent years, nanocomposites, where polymers are formulated with fillers of 

nanometric dimensions, have become a rapidly emerging field due to their huge potential to 

improve the performance of materials in polymer packages. Due to the nanometer size 

dispersion of the filler particles, these composites, especially natural polymer-layered silicate 

nanocomposites, exhibit markedly improved properties such as increased modulus and 

strength, decreased barrier properties, increased thermal stability, etc. Polymer 

nanocomposites-based packaging materials can also serve as carriers of some active 

substances and nanosensors for tracing and monitoring the condition of food during transport 

and storage. This chapter gives a brief overview of developments in hybrid inorganic-organic 

polymers and nanocomposites for food packaging application. 


