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Imballaggi alimentari e per la cosmesi
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Perché non e una soluzione semplice?

Requisiti tecnologici

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 e una soluzione semplice?
Requisiti normativi nella cosmesi

Tomorrow

Claarns requinsmaents

for safety assessment,

eg. n-uohlguﬂun mmhun
== mﬁrmam usion

Mame and address of

& responsible person for
with the rules,

Clear outline of obligations

Pictogramme ir

the date of manimum
durability

o

panod whan
pndmamfamnpmm

by antl-poison centras

in EU-28

Additional commaon criteria

fqrnhhmwfﬁrpayhnmedun

CORTTicn. for
authorities to varify claims

a.g. if claim says "48h

it has to be prowven

jﬂ.i
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Perché non e una soluzione semplice?

Requisiti normativi in ambito alimentare

Epoxy

Food Contact GMP FCM Plastic Active and PR
Materials (FCMs) EC Reg Recycling Intelligent FCMs D‘:g’aR""es
eg
f EC Reg 1935/2004 2023/2006 ECReg 282/2008 | W@l EC Reg450/2009 | 189512005
e I
I 1

Ceramic
84/500/EEC

Plastic
2002/72/EC

Regenerated . .
Cellulose Vinyl chloride
78/142/EEC

2007/42/EC
C b \
d a
Analysis of VC

Analysis of VC content
81/432/EEC 80/766/EEC

Rules of Migration List of Simulants
80/766/EEC 85/572/EEC
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Una transizione sostenibile (nel breve termine)

New concept development
» Dematerialization

» |ntegration of function

= Optimization of product

3 = More sustainable product q)
S o)
K Optimizati - e . Selection of low-§ 3
g on of end- 2R impact materials \ %
Q . >
> of-life ®
2 2
%] , : =
Optimizationof ¢ - =« ¢ N Redugtlon of ®
the initial lifetime materials usage e

Reduction of \7 Optimization of
. . 5 ; 3 . .
impact during { production techniques
use 4
Optimization of distribution

Structure level
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Una transizione sostenibile (nel breve termine)

Resources, Conservation and Recycling
Volume 151, December 2019, 104475
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Una transizione sostenibile (nel breve termine)

Component level

1. Selection of low impact materials
N Renewable materials
N Lower energy content materials
N Recycled materials

) @ )
N )
1 K Optimizati 1 Selection of low-\ 3
N ReCyCIable materlals £ on of end- ’ 1 impact materials 'oo
g of-life y 2
&> Yo %
Optimization of ¢ - <:’/ \),\i ., Reduction of 7‘;
. . e s \ g / : ®
2. Reduction of materials usage the initial ifetime S materiels usage | &
Reduction of N , Optimization of
impact during [ production techniques
use 4
PrOduct system Ievel Optimization of distribution
7. Optimization of end-of-life Structure level

N Reuse of product
N Recycling of materials
N Safe composting
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Una transizione sostenibile (nel breve termine)

@PoliMI we study

N the integration of new classes of
materials in products

N By evaluating pros and cons along

Current Scenario 2 .
RIGID .Mimm sl R the overall life cycle of the product
- PACKAGING 4
COSMETIC PACKAGING A
«  FLENIBLE Mono!ave_rﬂ_llms
PACKAGING -+
l‘| -
h&ﬁli@ilrﬂ . incineration
Bioplastics based scenario Y
: P&:I;E:;EI'MG . Boﬁfﬁpo’cs,caps -'req'cling + » composting Biobased
biobased biobased &
COSMETIC PACKAGING i - & biodegradable
Monolayer films N
*  FLEXIBLE i )
PACKAGING - A s L moplm
‘m@wa  composting ' .
“ﬁ Non biodegradable Biodegradable
Conventional [
plastics Bmplm ‘
biodegradable

Fossil based
Cosmetics 2019, 6(2), 26
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Toward mono-material packaging enabling 3R’s @PoliMI

Supporting innovation via materials selection

ecompact’

WINNER (ALUMSON
PATENTED i vg
Premio Speciale nella P C A I1.G

DESIGN FROM RECYCLING | sezione Ambiente 4 x

L1

| DESIGN FOR RECYCLING |

- UNIONE EUROPEA
Fondo europeo G sviluppo regonale

Promonso ga BIUTO MALMNG MBALLAGGIO

Regione C 2 =DC |
Q Lorgbclrdia 391

POR FESR 2014-2020 / INNOVAZIONE E COMPETITIVITA
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Toward mono-material packaging enabling 3R’s @PoliMI

Functional layers and coating development

Ultrathin
packaging layers

. . s, 2r0:NPS :‘ e

N high barrier 1 al =2
properties { o _

N enabling mono- i A
material v R O e i
approach deposition

-5}
o
o 10 » My A0 S0 (=] ™
Thersar (min}

/Design of multilayer barrier systems
for

v’ Antibacterial properties

v’ Barrier properties to Oxygen
v Antoxidant properties

High-barrier films to preserve product shelf-life
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Edible coatings for shelf-life extension and sustainability

Silk Fibroin Coatings

Edible coatings
from biomass

feedstocks
@  Water evaporation ( (€
> °e 2°%e Phase separation
{
o o9 @ :
e % *°, ‘: e o2 ®o *°C 5ge, —PVOH oo-‘?i”oagfe-o
"3 L4 g - o8 — oosooSeS
P - @
—SF
b

SF + PVOH 4:1

SF + PVOH 2:1

SF + PVOH 1:1

ACS Sustainable Chem. Eng. 2020, 8, 14312-14321
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Edible coatings for shelf-life extension and sustainability

Silk Fibroin Coatings

Edible coatings
from biomass
feedstocks
Coating
The application of techniques

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

‘\.

H
luigi.denardo@polimi.it Illl I ‘

T &

r/" Civil and
@ Environmental

Engineering

Dipping

- @

Brushmg

Add 9.3 M LiBr
and incubate at

Boil cocoons for 30 min in 60 °C ford h

0.02 M Na,CO,

Bombyx mori silk
cocoons

Spraymg

] Store at 4 °C

.’.

Dialyze against ultrapure ~ Centrifuge twice

water for 48 h / \

Application of Water annealing

amorphous SF Alcohol treatment
Adapted From (Rockwood et al. 2011)

ACS Sustainable Chem. Eng. 2020, 8, 14312-14321
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Edible coatings for shelf-life extension and sustainability

Silk Fibroin Coatings

PVOH

Water Vapor Permeability x 10'" [g/(m s Pa)]

~—

'A

Coated Apples / Uncoated Controls

fter 14 days

SF: PVOH 1:1

ACS Sustainable Chem. Eng. 2020, 8, 14312-14321
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Edible coatings for shelf-life extension and sustainability

Silk Fibroin Coatings

a . SF
100 @ SF PVOM
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ACS Sustainable Chem. Eng.
2020, 8, 14312-14321
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Conclusioni

There is a material (and a technology) that fits all of your design
requirements

N 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
N But get back to your project and its requirement
N The center is the product and its perceived value by the customers!
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