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an unique R&D service for nano-
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surfaces and membranes

Christian May
Fraunhofer FEP, Coordinator Flexfunction2Sustain

12t International Conference & Exhibition on Green Flexible Printed Electronics Industry (ICEFPE22) and AGRIVOLTAICS 2022
11 October 2022, Athens

-




FlexFunction2Sustain boosts innovation for

sustainable and smart plastic and paper products
=» to reduce plastic waste
=>» get ready for the digital age

using
nano-functionalization of novel plastic and paper surfaces
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L 4 FlexFunction2Sustain project aims at creating an Open Innovation Test Y -
Bed (OITB) for nano-functionalisation technologies that enable ‘ , wiis s
sustainable and smart plastics and paper based products. The ecosystem -'
will support innovative SMEs and industries by drastically reducing the
time-to-market for novel concepts, ideas and products.
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® Open Call for Pilot Cases — next and last cut-off: 27 January 2023

® Objective: Test Services and Procedures and
Create Success Stories

® What you get: Discounted services
up to 100% subsidized support

® Available budget:
2.25 ME£ for approx. 20 projects
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This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement n°862156
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How we work ... FLEX FUNCTION
SUSTAIN
@ Open Innovation Test Bed (OITB) is an ecosystem with
a set of entities providing common access to physical
facilities, capabilities and services /\
@ Main objective of the OITB is to provide users iﬂ
(innovative Start-Ups, SMEs and industries) an easy
access to holistic-innovation boosting services through Emmn material customer and .
a Single Entry Point (SEP) Bemm development SEP market access |
@ Full Innovation Service from whole EU (technology + pad Com pany N

business + finance) application business
from a single source, in your language! i tests / \ Consulting

® SEP selects Technology & Services .
based on customer needs finance and pilot production

funding
® SEP designs, plans and coordinates complex innovation o '\
projects [' : :]

as general contractor
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FlexFunction2Sustain Approach @?F;'fm"ﬁ
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ATMOSPHERIC
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DESIGN PRESSURE COATING &
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TREATMENT :
P

FUNCTIONAL
CHARACTERISATION
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ROLL-TO-ROLL
NANOIMPRINT
LITHOGRAPHY
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Lab-to-Fab nano-surface treatment

Atmospheric pressure coating,
printing and surface treatment

Printed electronics pilot lines
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from sheets to roll
from about 2 x 2 cm?
up to > 1000 x 0.6 m?

all major thin film
technologies
evaporation, sputtering,
slot-die coating, corona
treatment, nanoimprint
lithography, ...

small-series production
capacity available
10 000 m? and more
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Circular Economy of Plastics ii’fil‘".‘lﬁ"ﬁ
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) High shear rate Slot-die
€y SimaPro L B mixing coating
\ Y4 )
{ f Material \ a . .
LCA ' Ecodesign | \‘" formulation and | METEOR © R2R UVimprinting
Life Cycle Assessment | f oroduct J ,‘ - . Pilotline i i
o\ of products \processmg/; wa) || Pilot line won

@ Fully qualified LCA studies — ® Compounding, film extrusion, coating and nanopatterning

@ Circularity by design
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'Biodegradability | Recyclability |
B|O|E)EG|:.§AD|X ‘ evaluation ‘ ‘-. evaluation ‘ PI:E:/:.IX
Pilotline (IPC) \ & certifications : . & certifications / lersiilaxd
c‘%@m@ﬂ % OK big TUV h'*"{{/‘/ \7 R CI
comj degradal OKcompost AUSTRIA
g ¢ g " INDUSTRIAL *‘ ecy aSS
® Biodegradability assessment following ® Recyclability evaluation according to RecyClass protocol for PP films

TUV Austria protocol for Industrial Composting
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Characterisation & Verification Facilities S NCTION 2
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mechanical damage

<

FC7. Physico-chemical and kb '
- - _ -
surface characterisation / -
and functional performance 7 ° e WITSDECT,

Integrity and Functionalit
Durability tests applicatio
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ompliance |
assessment
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- Migration testing - Nano Safety
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Characterisation & Verification - Examples St

Catalogue available at: https://flexfunction2sustain.eu/wp-content/uploads/2021/07/Catalogue-physicochemical-and-functional-characterization-v1-F.pdf

~ Catalogue of novel specialized characterisation @ FlexFunction2Sustain
physicochemicaland . B

functional R R
characterization services s l

Catalogue of physicochemical and functional
characterisation services
Surface and microstructure analysis

ervices from Upgraded Facilities:
I methodologies beyond the state of the art

Combined optical calcium test for WVTR +

S f Upgraded Facilities: GUSTAIN hialadl-cual ponime . . . . .
’:;';I;‘(:;O;:Br‘,:?s t'ZEY‘:)"" ”‘;513“‘ of the art Catalogue of physicochemical and functional r"".f v e Lar e area 300 X 600 mmz Su rface rOfllln meChanlcaI bendlng teSt N deVICG geometry
characterisation services 3 AIN o
by 3D Confocal Laser Scanning Microscopy @ JOA @ FHG-IAP

20 nvitro 30 freeand
Models Scaffold based
models

Large area 3D Confocal Laser o Barrier testing W)
Scanning Microscopy P
@ Surtsce profieg, defect actertsation
@ Sumgle processing up to 300 600 mur * i - . Relevant Models for
e b . NMs Hazard Assessment
a ) -~
5 ¥

Advanced
Bicimaging tools

Catalogue of physicochemical and functional
characterisation services
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m, o ‘ Specimen preparation . \ G \\'ﬂ
+ N . ot o \‘..@,
g o b - - - Multiplex monitoring of biological readouts
Barrier integrity Inflammatory
soluble biomarkers

Cell damage
Cell metabolism

Anti-COVID activity testing Workflows for safety and
. e el @ INL @AUTH and @INL for compliance assessment —

antimicrobial/antifouling surfaces ongoing
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https://flexfunction2sustain.eu/wp-content/uploads/2021/07/Catalogue-physicochemical-and-functional-characterization-v1-F.pdf
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An Example OITB project ? eV ST AN

@ Request: Is a novel biopolymer formulation suited for food packaging?

» Definition of product specifications (SEP, INL, FHG-IVV, customer)

e Film Extrusion (FHG-IVV or IPC)

e Gas Barrier Coating Tests (FHG-FEP | AMCOR)

e Lamination (AMCOR)

e Food contact verification (INL)

e Biodegradability/Compost Test (IPC)

e Piloting | Yield and quality verification | cost assessment (AMCOR & Co.) ‘
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OPEN INNOVATION ECOSYSTEM FOR
SUSTAINABLE 0 ’

NANO-FUNCTIONALIZED i‘ y
PLASTIC & PAPER @EX FUNCTION 2 DEWN | I
surraces e MemBrANES | \S U S TAIN sustainable surfaces&  plastic&  optical plastic films  smart
smart  membranes  paper films for for plastics in
packaging in bio electronics Ssecurity & architecture GUtOfT'Ot'lVG
application design  applications application

Open Call for Pilot Case Projects

Selected

Why: Who: When: caces:

Access to all major
nano-functionalisation
techniques for plastic
and paper surfaces

3 cases selected
SMEs

5 cases selected — to
be announced soon

3rd cut-off:
27 January 2023

Customized support
through a unique and
complete set of
services

helpdesk@flexfunc
tion2sustain.eu

Start-ups and
large industries

Your Case!

)

https://flexfunction2sustain.eu/
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OITB is living! '~
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Current Industrial Use Cases USRI

@ 6 Cases pre-defined in the project ,
® Biobased Optical Films for labelling of consumer goods and surface design (Hueck Folien, Austri

Marine degradable shampoo sachets (Procter & Gamble, Germany) %

Selective and switchable water filter membranes (i3 membrane, Germany)

Multifunctional scratch resistant surfaces in automotive
(Centro Ricerche Fiat, Italy)

@ Sustainable paper-based food packaging (Sonae MC, Portugal)
® Recyclable mono-polymer drink pouches (Capri Sun, Germany)

& Open Call Pilot Case Projects with external companies
@ 1st cut-off selected proposals:
& |Improvement of durability by optimizing Low Energy Surface (Infrascreen, Switzerland)
@ Surface functionalization of Circular flexible food packaging (LEYGATECH, France)
@ Sustainable Packaging (HPX Polymers, Germany)
@ 2nd cut-off: 5 Cases selected — to be announced soon
@ 3rd cut-off: deadline 27 January 2023
® Your Case!

® ¢ 0
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Case Study: Flexible Electronics on Recycled Films &%wcnonz
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Z Fraunhofer

FEP

Roll-to-roll
transparent Roll-to-roll
P OPV stack

electrode

4 " deposition "
eposition ae

%Jnctional

organic solar cells

Film extrusion on recycled PET

from recycled
PP/PET granulates 15t try:

PCE=0.9%
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https://www.fep.fraunhofer.de/en/press_media/04_2022.html

state-of-the-art
multi-material
multilayer-laminate

PET

metallized BoPP
mono-material
multilayer-laminate

metallized

Pre-coating

BoPP

SiO, deposited BoPP
mono-material
multilayer-laminate

pre-coating

SIO
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coated BoPP
mono-material
multilayer-laminate

nanocomposite coating

legend

pre-coating

barrier layer

biaxially oriented polypropylene l

polyethylene terephthalate I

polyethylene

EX FUNCTION <

Case Study: Recyclable Packaging Films C

OTR WVTR
23°C/50% rh  38°C/90% rh
unit cm?/(m?-d-bar) g/(m?d)
State-of-the-art <0.05 <0.00005
Metallized BoPP 0,05 0,7
Si0, / BoPP 0,07 0,6
Coated BoPP 0,01 2,3
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Outlook CLe unerion

@ Open Call for Pilot Case Projects
@ 39 and last cut-off: 27 January 2023

@ To establich a sustainable OITB for the time after the EU funded project:
@ Non-profit association by the OITB partners:

ESNA - European Sustainable Nanotechnology Solutions Association
@ to be announced soon
& Association will install Single Entry Points (SEP) as your local contact




Thank You for
listening!

Contact:
Dr. Christian May
Fraunhofer FEP
Winterbergstrasse 28, 01277 Dresden

+49 351 2586 220
christian.may@fep.fraunhofer.de
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