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Biodegradable-biorenewable polymers may provide an excellent alternative to petroleum-based polymers but their poor 
mechanical, thermal and barrier performance may form an obstacle to their full utilization as food packaging materials. In the 

current work, bionanocomposites were prepared with various nanofiller particles in order to improve their overall performance as 
food packaging and storage materials. Both the biopolymeric matrix and the reinforcement agents are based on natural renewable 
materials namely poly lactic acid (PLA) and functionalized and non-functionalized carbon nanotubes and graphene nanoplatelets, 
respectively. Use of the bionanocomposites comes with the advantage of sustainable development from shifting the dependency of 
using the limited supply of fossil fuel resources for the production of the packaging materials to using renewable natural resources for 
the production of biodegradable materials that can break down easily and diffuses naturally back into the environment. The addition 
of nano-sized fillers has efficiently improved the mechanical and barrier properties of the materials provided that the nanofiller 
particles are well dispersed into the matrix. It was observed that the incorporation of functionalized nanofillers into the PLA matrix 
enhanced its rate of degradation and hence markedly decreased the thermal stability of the resulting nanocomposites. Control of 
the thermal degradation of the biopolymer nanocomposites was also achieved by controlling the amount and type of the nanofillers. 
Good quality bionanocomposite films with low porosity and well dispersed nanofiller particles were obtained as indicated from the 
scanning electron microscopy micrographs.
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