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Environment International 145 (2020) 106066

Contents lists available at ScienceDirect

Environment International 3 Ecological transition: innovative materials

journal homepage: www_elsevier.com/locate/envint

Are bioplastics and plant-based materials safer than conventional plastics?
In vitro toxicity and chemical composition
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Recycled materials

¥ O infrastructures

Biopolymers
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- From agricultural sources

- Limited barrier properties (no
modified atmosphere)

- Low stability durning use

and ageing

- Limited performances

i Common drawbacks of
- Lower quality

S — main solutions
use of additives '

- Limited availability!! High cost!!
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(Lin et al., 2019)

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)




Coating and spray solutions [ bl on paper wood

biopolymers to achieve unwettable

or functionalised surfaces

Use of organic or inorganic substances; agroindustrial byproducts
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Deposition i

Chemical Bath Spin-coating Doctor Blade

Layer-by-layer q % .
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Slot-casting Spray-coating Screen Printing Inkjet Printing Aerosol Jet

Characterization of coatings:
* Morphology (optical microscopy, electron microscopy)
* Wettability (water uptake; contact angle measurements)

* Surface profilometry (optical profilometry)
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Spray 4 Pack

Enhancement of shelf-life
Antioxidant and antimicrobial properties
Biodegradable (high solubility in water)

wee SPECIALITA s
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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




Poor Wetting

Excellect Wetting

Complete Wetting

Water uptake

Contact angle

Surface evaluation

Mechanical tests

In collaboration with Prof. Milanese, DISTI, UNIPR




Characterization of neat samples
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Surface coating to enhance performances: WOOD

Better appearance, smell, and palatability; Reduced migration

No mould development

Enhanced resistance to hot beverages contact

— \ Higher mechanical resistance

In collaboration with SeatPlastic stl (RE)



Surface coating to enhance performances: BIOPOLYMERS

COATING NO COATING COATING NO COATING

Enahnced resistance to mechanical stretching and stability with liquid contact




Inspiration ..from Nature

Potential use of underutilized or

waste materials as a source of

antimicrobial-antioxidant compounds

for innovative packaging formulations.

Shic Shiecthe Derectly Fi i ihe Resistant  Perfect design Protective
Circular Economy and sustainability
context, against food waste.

Waterproof Edible




oroindustrial byproducts

Food Packaging and Shelf Life 33 (2022) 100900
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Valorization of agro-industrial byproducts: Extraction and analytical
characterization of valuable compounds for potential edible active
packaging formulation

Maria Grimaldi ?, Olimpia Pitirollo?, Paola Ornaghi®, Claudio Corradini >,
Antonella Cavazza ™"
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Food and Bloprocess Techinology (2024) 17606—627
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REVIEW

By-Products as Sustainable Source of Bioactive Compounds
for Potential Application in the Field of Food and New Materials
for Packaging Development

Edmondo Messinese - Olimpia Pitirollo? - Maria Grimald#® - Daniel Milanese®* - Corrado Sciancalepore® -
Antonella Cavazza'?

Circular economy

..still rich of bioactive compounds

New source in the context of circular economy




Pa per coating Application of tomato byproducts for the productlon of
prototypes of new cellulose-based packaging.

Water uptake
B Virgin paper
B Recycled paper
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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

Biological assay to assess the
mutagenic potential of
chemical compounds occurring
in the final formulations

intended for food contact
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