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Abstract: Poly(lactic acid), PLA, is a widely used bio-based polymeric material due to its 

compostability and superior physical, chemical, and mechanical properties. In the present research, the 

synthesis of nanocomposite films based on PLA, with nanoparticles of Ag, TiO2, and ZnO, was 

performed by the solution casting technique. The aim was to investigate the possible antioxidant and/or 

antimicrobial properties these nanoparticles could provide to the polymer. Tetrahydrofuran (THF) was 

used as the solvent, and two concentrations, i.e., 0.1 and 0.2% w/w, of the nano-additive in PLA were 

prepared. Synthesis of silver nanoparticles took place via appropriate reduction of Ag+ from AgNO3 

solution. The presence of the nanoparticles seems to affect the physical and chemical properties of pure 

PLA slightly. According to ATR-FTIR spectroscopy scans, the incorporation of nanoparticles in the 

polymer matrix uniformly was confirmed. Using DSC measurements, it was observed that the polymer's 

glass-transition temperature, Τg, was increased as long as the concentration of the additive in the film 

was increased. Furthermore, Tg of the composite materials was lower than that of the neat polymer. 

The antioxidant properties of the materials were evaluated using the DPPH technique and UV-Vis 

Spectroscopy measurements. It was observed that higher concentrations of the nanoparticles in the PLA 

matrix cause a more intense reduction of the DPPH, and thus nanocomposites prepared exhibit 

improved antioxidant capacity compared to pure PLA. TiO2 was found to have the highest antioxidant 

capacity. 
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