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Technology transfer
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RESOURCES: FUNDING         …and SYNERGIES

Lesf ide del packaging
per l’economia
circolare
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Ecological transition: innovative materials

Innovative materials 
to replace plastics

Reduced 
performance

“biobased” is not 
related to “safe”





Possible solutions?

The use of  active substances in 

packaging can be a strategy to improve 

properties and enhance shelf-life

• Resistance to water

• Barrier properties

• Functionalisation (antioxidant, 

antimicrobial features)

(Liu et al., 2019)



Coating and spray solutions To be applied on paper, wood, 

biopolymers to achieve unwettable 

or functionalised surfaces

Use of  organic or inorganic  substances; agroindustrial byproductsVegetable 
proteins

Clay



Risultati
immagini
per 

Coatings

Deposition

Layer-by-layer

Characterization of  coatings: 

• Morphology (optical microscopy, electron microscopy)

• Wettability (water uptake; contact angle measurements)

• Surface profilometry (optical profilometry)

https://www.google.it/imgres?imgurl=https://pubs.rsc.org/en/Content/Image/GA/C9PY00832B&imgrefurl=https://pubs.rsc.org/en/content/articlelanding/2019/py/c9py00832b&docid=6zwYUuEVXspNsM&tbnid=oo3_kUdzdott5M:&vet=10ahUKEwj2s9y1vIDnAhUQuaQKHac5DRIQMwhFKAEwAQ..i&w=191&h=189&bih=655&biw=1366&q=filament%20pelletization%20scheme&ved=0ahUKEwj2s9y1vIDnAhUQuaQKHac5DRIQMwhFKAEwAQ&iact=mrc&uact=8


Enhancement of  shelf-life

Antioxidant and antimicrobial properties

Biodegradable (high solubility in water)

Spray 4 Pack



Surface coating to enhance performances: PAPER

Active packaging based on natural products, with antioxidant and

antibacterial activity.

Impermeabilisation to water and oils - Stable in microwave oven



Water uptake Surface evaluation

Contact angle Mechanical tests

In collaboration with Prof. Milanese, DISTI, UNIPR



Recycled paperVirgin paper

Virgin 

paper

Recycled

paper

Characterization of  neat samples

Sq [μm] ± SD Sa [μm] ± SD

Virgin Paper 17 ± 1 13 ± 1

Recycled Paper 19 ± 3 15 ± 2
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Enhanced resistance to hot beverages contact

Higher mechanical resistance

No mould development

Better appearance, smell, and palatability; Reduced migration

Surface coating to enhance performances: WOOD

In collaboration with SeatPlastic srl (RE)



COATING NO COATING COATING NO COATING
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Enahnced resistance to mechanical stretching and stability with liquid contact

Surface coating to enhance performances: BIOPOLYMERS



Inspiration ..from Nature

Biodegradable Resistant Perfect design       Protective

Waterproof                    Edible Active

Potential use of underutilized or 
waste materials as a source of 
antimicrobial-antioxidant compounds 
for innovative packaging formulations.
 
This objective perfectly fits in the 
Circular Economy and sustainability 
context, against food waste.



Circular economy

Agroindustrial byproducts

New source in the context of  circular economy

..still rich of bioactive compounds



Paper Coating Application of tomato byproducts for the production of 
prototypes of new cellulose-based packaging.

Water uptake
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Active edible film application on paper
→ antioxidant properties



Migration from 

packaging

• Packaging materials contain additives and 

many other substances deriving from industrial 

processes.

• Possible migration of contaminants is an 

important issue to be addressed when 

considering food, pharmaceuticals and cosmetics 

safety.



FCM safety 

assessment

Bio logica l  assay to assess the 

mutagenic potential  of  

chemical compounds occur ring 

in the f inal  formulations 

intended for food contact 

(AMES test)
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