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Perché non è una soluzione semplice?
Requisiti tecnologici
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Environment

ProductPackaging

a)Product  Environment (e.g. 
loss of volatile components but 
also human interactions!)

b)Environment  Product (e.g. 
chemical/biological contamination)

c)Packaging  Environment
(disposal of packaging waste)

d)Environment  Packaging (light, 
air, micro-organisms on package 
performance)

e)Product  Packaging (scalping)

f) Packaging  Product (e.g. 
migration)
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Perché non è una soluzione semplice?
Requisiti normativi nella cosmesi
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Environment

ProductPackaging
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Perché non è una soluzione semplice?
Requisiti normativi in ambito alimentare
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Environment

ProductPackaging
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Food Contact 
Materials (FCMs)
EC Reg 1935/2004

Regenerated 
Cellulose

2007/42/EC

Vinyl chloride
78/142/EEC

Analysis of VC
81/432/EEC

Analysis of VC 
content

80/766/EEC

Plastic
2002/72/EC

Rules of Migration
80/766/EEC

List of Simulants
85/572/EEC

Ceramic
84/500/EEC

GMP FCM
EC Reg 

2023/2006

Plastic 
Recycling 

EC Reg 282/2008

Active and 
Intelligent FCMs
EC Reg 450/2009

Epoxy 
Derivatives

EC Reg 
1895/2005
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Una transizione sostenibile (nel breve termine)
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Selection of low-
impact materials

Reduction of 
materials usage

Optimization of 
production techniques

Optimization of distribution

Reduction of 
impact during 

use

Optimization of 
the initial lifetime

Optimizati
on of end-

of-life
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New concept development
 Dematerialization
 Integration of function
 Optimization of product
 More sustainable product
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Una transizione sostenibile (nel breve termine)
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Resources, Conservation and Recycling
Volume 151, December 2019, 104475
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Una transizione sostenibile (nel breve termine)
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Component level

1. Selection of low impact materials
↘ Renewable materials

↘ Lower energy content materials

↘ Recycled materials

↘ Recyclable materials

2. Reduction of materials usage

Product system level

7. Optimization of end-of-life
↘ Reuse of product

↘ Recycling of materials

↘ Safe composting

Selection of low-
impact materials

Reduction of 
materials usage

Optimization of 
production techniques

Optimization of distribution

Reduction of 
impact during 

use

Optimization of 
the initial lifetime

Optimizati
on of end-

of-life
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Una transizione sostenibile (nel breve termine)
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@PoliMI we study
↘ the integration of  new classes of 

materials in products

↘ By evaluating pros and cons along 
the overall life cycle of the product

Cosmetics 2019, 6(2), 26
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Toward mono-material packaging enabling 3R’s @PoliMI
Supporting innovation via materials selection
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Ragaert et al. Waste Management 69 (2017) 24–58
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Toward mono-material packaging enabling 3R’s @PoliMI
Functional layers and coating development
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Ultrathin 
packaging layers

↘ high barrier 
properties 

↘ enabling mono-
material 
approach

High-barrier films to preserve product shelf-life

PC

Layer 
deposition

Design of multilayer barrier systems 
for
ü Antibacterial properties
ü Barrier properties to Oxygen
ü Antoxidant properties
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Edible coatings for shelf-life extension and sustainability
Silk Fibroin Coatings
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Edible coatings 
from biomass 
feedstocks

ACS Sustainable Chem. Eng. 2020, 8, 14312−14321
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Edible coatings for shelf-life extension and sustainability
Silk Fibroin Coatings
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Edible coatings 
from biomass 
feedstocks

The application of 
an edible coating 
represents a route 
to extend crop 
freshness by 
providing a 
modified 
atmosphere

ACS Sustainable Chem. Eng. 2020, 8, 14312−14321

Adapted From (Rockwood et al. 2011)

Water annealing
Alcohol treatment 

Application of 
amorphous SF
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Edible coatings for shelf-life extension and sustainability
Silk Fibroin Coatings
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ACS Sustainable Chem. Eng. 2020, 8, 14312−14321
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Edible coatings for shelf-life extension and sustainability
Silk Fibroin Coatings
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ACS Sustainable Chem. Eng. 
2020, 8, 14312−14321
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Conclusioni
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There is a material (and a technology) that fits all of your design 
requirements

↘ But, a responsible and sustainable use allow the correct perspective of their use 
in an industrial and fashion product

There is plenty of materials (and technologies) allowing new design
↘ But get back to your project and its requirement

↘ The center is the product and its perceived value by the customers!
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GRAZIE!
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