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1. Introduction – Fundamental functions of food packaging are to protect food from external factors such 

as environmental effects and mechanical damages, to be a barrier to microorganisms and animals and to 

give information to consumer through the nutritional label [1]. The traditional food packaging is made up 

of non-degradable plastic materials derived from petroleum, which contribute to increase the environment 

pollution and cause issues about the economic sustainability [2]. A promising alternative consists in the 

use of biopolymers which are recyclable, renewable, degradable, and compostable. However, their limited 

mechanical and gas barrier properties are issues that must be overcome [3-4]. In this framework, the aim 

of this work is the development of innovative compostable ecosustainable systems, based on biopolymers 

and agri-food waste extracts and fillers, in order to find a new reuse for them in the Circular Economy 

and in the zero-waste standard vision. The introduction of fillers and waste materials is required to 

provide multifunctional properties, including antimicrobial, antioxidant and mechanical features [4-6]. 

 

2. Experimental – Biopolymeric and composite films, schematized in Image 1, were produced by 

solvent casting technique, using compostable polymers (e.g. polylactide acid (PLA), zein, chitosan, 

alginate, polycaprolactone (PCL)) and their blends, and natural fillers (e.g. diatomite, nanoclays, egg shell 

derived calcium carbonate, antioxidant and antimicrobial agents). The inorganic particles were used as 

fillers, acting both as reinforcing fillers, thermal and gas barrier, and carrier of antioxidant and 

antimicrobial molecules. Morphology and filler dispersion were analysed at scanning electron microscopy 

(SEM), the thermal properties by differential scanning calorimetry (DSC), the mechanical properties by 

uniaxial tensile tests. 

 
Image 1 A visual schematization of the possible sources and compositions of the polymeric films. 

 

3. Results and Discussion – The obtainment of defect free films was demonstrated by observation at 

optical and scanning electron microscopies. The filler amount influences the crystallinity degree and Tg 

value. The addition of inorganic fillers allowed to improve the mechanical properties in terms of Young 

modulus and tensile strength, testifying a good dispersion of the used fillers and to a good interface and 

wettability fillers/matrix, as supported by the SEM micrographs of the stress strained fracture surfaces. 

  

4. Conclusions – Uniform and homogeneous films were successfully achieved. The addition of inorganic 

fillers allowed to improve the mechanical properties in terms of Young modulus and tensile strength, due 

to the good interface filler/matrix. The thermal properties underwent some changes upon addiction of the 

inorganic fillers, as well as the extracts, mostly in terms of the crystallinity degree and Tg values for the 

analysed samples. It is possible conclude that the choice of the appropriate fillers and extracts allows to 

tailor the designed packaging features on the basis of the desired application. 
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