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TONES FOOD WASTED/YEAR
IN EUROPE

88 million

173 kg/year
per person

TONES PLASTIC PACKAGING/YEAR
IN EUROPE

25.8 million

less than 30% 
recycled

PROBLEMS

CONSEQUENCES OF FOOD AND PLASTIC WASTE
FOOD LOSS HUNGER ENVIRONMENTAL DAMAGE POLLUTION



PROBLEMS

FOOD SAFETY

130.000 CASES/YEAR

IN EUROPE 

600 

OSPEDALISATIONS

50 MILLION 

EUROS/YEAR



SOLUTIONS

PRODUCT INNOVATION

PROCESS INNOVATION

BIO-ACTIVE PACKAGING



CASE STUDY 1

https://doi.org/10.1111/jfs.12892

https://doi.org/10.1111/jfs.12892


3°C Gaseous ozone (0.05 ppm)

Different treatment times

CONDITIONS



✓Five food-borne pathogens (C. jejuni, S. 

Thyphi., E. coli, L. monocyt., P. fluorescens)

✓ 3 concentrations of inoculum

✓ 6 treatment times (1, 2, 6, 24, 30, 48 h)

✓Microbial quality of air and internal surfaces

✓ 2 treatment times (30 and 60 min)

CONDITIONS



RESULTS



CASE STUDY 2

https://doi.org/10.1016/j.foodhyd.2021.106979

https://doi.org/10.1016/j.foodhyd.2021.106979


7.5 or 15% 

w/w 

polymer

HYDRO-ALCOHOLIC 

EXTRACT 
(ultrasound-assisted extraction)

CS-HPMC BLEND 

(1,5% w/v)

CONDITIONS



RESULTS
MICROSTRUCTURE

ANTIBACTERIAL ACTIVITY

ANTIOXIDANT PROPERTIES

FT-IR SPECTROSCOPY

OPTICAL PROPERTIES

WATER PROPERTIESCS/HPMC

CS/HPMC/Nettle

CS/HPMC/Sage



CASE STUDY 3

Nanocomposite active films based on chitosan/hydroxypropyl methylcellulose blend

enriched with orange peel cellulose nanocrystals and lauroyl arginate ethyl as a novel

food packaging solution

Francesco Bigi, Enrico Maurizzi, Heinz Wilhelm Siesler, Andrea Pulvirenti , Hossein Haghighi

Submitted to: Food Packaging and Shelf Life



CONDITIONS



RESULTS

ANTIBACTERIAL ACTIVITY

MICROSTRUCTURE

TEM image of orange CNCs SEM image of 

CS/HPMC/CNCs/LAE film

CS/HPMC

CS/HPMC/LAE

CS/HPMC/CNCs

CS/HPMC/LAE/CNCs

FT-IR SPECTROSCOPY

MECHANICAL PROPERTIES

WATER VAPOUR PERMEABILITY

OPTICAL PROPERTIES
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