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Open Innovation Ecosystem for Sustainable Nano-Functionalized Plastic and
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What is an Open Innovation Test Bed? @wcmw
22U A I N
| . @el StrategieD

nnovative . .
oroducts Financing ‘

. . _ Novel manufacturing
Novel applications Innovation =, New |deas and creative thoughts in method5>
devices and methods”
in Business World:
Novel business Advanced Quality
models control

Transform novel ideas and inventions to
- Open Innovation: Increase innovation potential by accessing external partners in the innovation process

economic success

- Open Innovation Test Bed - OITB: Open platform for evaluation and maximisation of the innovation potential
of novel ideas, technologies, and products.

- Network of Suppliers for complementary innovation boosting services

- Single Entry Point: Commercial Company as Industry’s Access Point to OITB Services

FlexFunction2Sustain M18 Meeting

' diflad” . L a T . B e




FlexFunction2Sustain boosts innovation for

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

making use of
nano-functionalization of novel plastic and paper surfaces
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FlexFunction2Sustain OITB Concept

Sustainable innovation services
for SME

Surfaces &
membranes
in bio application

Optical films

for security
and design ‘

Plastic and
paper electronics

Sustainable
smart packaging

Circularity + Safety
Verification

Permeability and gas , ] _
e ~ bio-functionality
Antimicrobial &
antiviral mechanical robustness

Conductivity, sensors
and electronics energy harvesting
Optical properties and storage

Access to networks (Bio)polymer webs Paper

Lab-2-Fab development Prototyping, piloting and

transfer to production \

in-line quality control

/V

Material & Process Design

Customers &

Value chains
Polymer membranes

v Finance access - Business education ) Standardisation & j

Regulation
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The FlexFunction2Sustain Ecosystem “E’“;t“,‘;ﬁ",%
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Achievements until Month 18

FlexFunction2Sustain M18 Meeting

. 28-29 Sep 2021
A . aal & B . e & !‘M‘“l_‘




97

Our work plan towards a sustainable @Umw
Open Innovation Ecosystem ... SUSTAIN

WP1: Technical and regulatory specifications and

Setup of the OITB

Specification sheets
facility upgrades

M18 SEP SEP Legal Entity, »
Legal Entity g*:z:)ﬁswlce
“ founded IP Strategy

WP2: Lab-2-Fab Facilities for nano-
functionalisation of plastic and paper
surfaces and membranes

' I N —
Operational Upgraded
Pilot Facilites

WP3: Facilities for Materials and
Circular Economy of Plastics

recommendation
for service refinement

nano-surface functionalities and
FF2S connected facilities .

WPS5: Industrial validation of novel

\ 4

WP4: Facilities for Application
Verification, Testing, Safety
Assessment and pre-certification

‘ WP6: FF2S OITB Operation, Sales and Client Relations

Technical process specifications WP7: FF2S OITB Services
SEIVICE Kescrptians OITB Demonstration in 20 pre-
operation model commercial pilot cases

WP8: Clustering, Dissemination and Outreach,
Exploitation

$4 3 3

WP9: Project management and coordination

FlexFunction2Sustain M18 Meeting
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Work Package 1 — Setup of the OITB

@ Technical specifications: completed _ er-t externalfactors  i.... T
e
@ Operations Procedures: guidelines completed factors /]
process /
® Data Management Plan: completed for project _
: i : ithi Inputs :i> rules, checklists :> outputs
continuous implementation within OITB ' ’
pre- materials, data ... products,
services services

OITB Business & Sustainability Plan:
three level business model:
Members < OITB association <> SEP

OITB Legal Structure: Intended OITB structure:

7
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Internal and

-----------------------

performers,
roles

|

[

tools,
infrastructure

1

& Non-profit association: collaborative network of experts

@ For-profit limited liability company: commercial SEP to customers

® SEP < OITB Interaction models: private vs. association owned

Customer

service — contract
— contract m 2rtner
— Partner
contrac ( IE
= Partner
2= Partner —

service
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Lab-to-Fab nano-surface treatment (35

@ from sheets to roll
from about 2 x 2 cm?
up to > 1000 x 0.6 m?

@ all major thin film
Atmospheric pressure coating, technologies

printing and surface treatment evaporation, sputtering,
slot-die coating, corona
treatment, nanoimprint
lithography, ...

® small-series production
capacity available
10 000 m? and more

)W T T T o VT Printed electronics pilot lines

FlexFunction2Sustain M18 Meeting
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WP2: M12 — M18 achievements @i’"ﬁ?ﬁ"ﬁ

36 machine upgrades at 8 partner sites

Objectives: Enable processing of biopolymers; increase process reliability and productivity; complete process chain
Status: @ Feasibility checks and mechanical design of all upgrades completed

& Prototypes developed, tested and improved

@® Most upgrades in installation phase or installation will start soon

@

Some upgrades: verification / validation is already ongoing

Specifications v/
+

Design concepts v/

+

Mechanical designs (v) R2R ALD prototype evaluation at Setup of UV-NIL module in the printed Coating of polymer film (left)
Coatema R&D Center. [FHG-IVV,; COA] electronics pilot line. [AUTH; COA] and paper (right) at FhG-IVV
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WP3 — Circular Economy of Plastics SUS AN

Upgraded facilities and upgrading in progress

N ™
) High shear rate Slot-die
© SimaPro IL mixing coating
' _ w) )\ (W) )
/’/ Materials \\\ N( b
LifeCyctSséssment ‘ ECOdeSign | formulation and \" MlETE|OR ° R2R UV im.printing
“PC)\ of products ,\processing,w‘ Pilot line ol Pilot line )

X 0Ongoing LCA studies

X P i f PLA- films — idth hick
(with HUECK, 13M and Caprisun) rocessing o based films — 300 mm (width) x 50 um (thickness)

X PP based mono-material flexible films development and upscaling
X_Circularity by desig

'Biodegradability Recyclability |
B|OPEGBAD|X ‘ evaluation evaluation J PBIE:/II,IX
Pilotline (IPC) \ & certifications & certifications /"' totiine
210 o oy /
OKcompon II on:.hla OK compost (WVER IV |
" INDUSTRIAL | RecYClaSS
@ Biodegradability assessment following X Recyclability evaluation according to RecyClass protocol for PP films
TUV Austria protocol for Industrial Composting X Use of recycled materials for flexible electronics
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' diflad” . L a T . B e




g
WP4: Characterisation & Verification Facilities @UNFROIN 2

mechanical damage

.

N <

FC7. Physico-chemical and ’ \11.
surface characterisation e
and functional performance
verification

~

AL
» ) W v,

\ e N

Defect inspection

Barrier properti

Integrity and j Functionalit)
C Durability tests application ——
L, [ >7 ]n >
L = . ' i 2 ; 1 ‘ .
' ¥ Migration testin b Nano Safe PRlaLc®
—magr g- — 7__?‘ , assessment
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WP4 - Characterisation & Verification SUSTAIN

- Catalogue of novel specialized characterisation @ FlexFunction2Sustain

phySICOChemICal and The catalogue at a glance Ehavami
functional

characterization services

Catalogue of physicochemical and functional M- - g
characterisation services .
Surface and microstructure analysis

rvices from Upgrad
methodologies beyond the state of the art

Patsepite)

Mechanical testing with inline WVTR
characterization

Combined optical calcium test for WVTR +

Services from Upgraded Facilities: ‘\";'?"7:\7:‘ RERR— fpms [ s H : H H
methodologies beyond the state of the art Catalogue of physicochemical and functional <"‘ wcrons """;"‘ La rge area (300 X 600 m mz) Su I’fa ce prOﬁ | | ng meChanlcaI bendlng testin deVICe geometry

@ FHG-IAP

Relevant Models for
NMs Hazard Assessment

characterisation services . .
Large area 3D Confocal Laser a Barrier testing P P by 3D Confocal Laser Scannlng l\/llcroscopy @ JOA
Scanning Microscopy ' T ad

20 nvitr 30 free and
[y — Vodels Scffold based
i ooy S models
Sopen
Catalogue of physicochemical and functional =
characterisation services “ s (  Advanced
m Specimen preparation & ./ 8 | Bioimaging tools
- o === \ 0\ )
o ol ‘ \ \'j/
\\4:,
®

Multiplex monitoring of biological readouts
Barrier integrity Inflammatory
soluble biomarkers.

Cell damage
Cell metabolism

Anti-COVID activity testing Workflows for safety and
@ INL @AUTH and @INL for antimicrobial/ Compnance assessment —

antifouling surfaces ongoing

Catalogue available at:

https://flexfunction2sustain.eu/wp-content/uploads/2021/07/Catalogue-physicochemical-and-functional-characterization-v1-F.pdf
Yy & @030 @ 7 9y A A . ey e A - » L 1 WY B v vy w w7
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WP5 - Industrial Use Cases

Paper HDPE

Cellophane

—
- TOV
= [ o b
"' PIPSmPNR AusTRIA
: | wane |

PHEBH

PHBO . LOPE — pp
\5 s/ "
5.1 HUECK Folien: R2R imprinting of bio-based UV resin on 5.2 Procter & Gamble: Materials screening: most promising biodegradable
70% post-consumer recycled PET for security labels polymer for the marine degradable shampoo sachets identified

5.3 I3Membrane: Wrinkle-free Au coated PET membrane and

integration of duplex Au coated membrane into syringe filter

FlexFunction2Sustain M18 Meeting
28-29 Sep 2021

adl 4 B . R Y - eE




LA

-
(FLEX FUNCTION 2

WP5 - Industrial Use Cases

5.4 Fiat Research Center - CRF: Design of the cover lenses

structure for R2R laser scribing on ITO coated PET 5.5 SONAE: Coating formulations (90% reduced water absorption)
and ultrasonic spray process for paper coating developed. Packaging
prototypes (bags) produced

5.6 Capri-Sun: Barrier properties (incl. O, permeability) on PP films investigated
=>» select the most suited monomaterial for the recyclable drink pouches

FlexFunction2Sustain M18 Meeting
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WP6 — OITB Operation and Implementation (Starting in M18)
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C @

5marr&&s'

EVENTS

(1 https;//ecosystem.smartees2.eu

FUNDING JoBs

Technical
Marketplace

(catalogue of
products,
prototypes and
technical services)

Organization
registry

(catalogue of
ecosystem
organizations)

REPORTS ‘

SKILLS &
TRAINING

% = ©
o
[

‘ ‘ VIDEOS

Ecosystem Management Platform

=>» database about network, services, community

Y |4

Business
Marketplace

(Strategy and
business support,
community
building, skills and
trainings)

Community

(shared
information for
benefit of
ecosystem)

Ecosystem management platform (example from SmartEEs project - www.smartees.eu)

Quality Assurance in Service Delivery
=>» increase efficiency and reduce liability risk

OITB < Customer Relation Management
=>» targeted marketing and customer support
=» Contracts for Sales / Client Relation in Preparation

@ |PR and Innovations landscaping
=>» |P policy established (Del. D1.7)
=>» Contracts with IP Database providers
=» |P Working Group established

OITB Service Portfolio
=>» Collect technical services for merging to OITB Catalogue
=>» Maintain and readjust to market needs

Investor Relations

=» Offer Finance Services to SME customers
=» first investor contacts established

P
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OPEN INNOVATION ECOSYSTEM FOR

SUSTAINABLE 0 ’
NANO-FUNCTIONALIZED “ .
piastic & parer | [ FLEX FUNCTION 2
SURFACES & MEMBRANES SUS TA I N

Target markets

sustainable surfaces & plasticand  optical films
smart membranes in paper for security

Open Call for Pilot Case Projects et e e e

Who: When: Webinar: &A:

Access to all major 1st cut-off:
nano-functionalisation '
techniques for plastic SMEs 28 January 2022
and paper surfaces

2nd cut-off:

Customized support
through a unique and

29 July 2022
complete set of services

05 Oct 2021, helpdesk@flexfunc
10 AM CEST tion2sustain.eu

Start-ups 3rd cut-off:
27 January 2023

up to €130K
financial support

v/ A

FlexFunction2Sustain M18 Meeting
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WP8 Dissemination, Standardisation, Clustering ET

@ Visual Identity and Dissemination of the Project and OITB Idea https://flexfunction2sustain.eu/
@ Project Webpage & Dissemination Materials Project handbook
@ FF2Sin Press and Media

r‘’~

@ FlexFunction2Sustain Events SUSTRTN OFENINNOVATION
» ECOSYSTEM FOR
@ Industry workshop on 21 Oct 2020 =» = 40 participants % SUSTAINABLE

NANO-FUNCTIONALISED

@ Get in touch with innovative companies and future users

= PLASTIC & PAPER
SURFACES & MEMBRANES

@ Clustering with other OITB
@ Regular bilateral exchange: NGM, SNMT, NewSkin, MDOT.
@ 1°° OITB Stakeholder workshop: 4/5/2021: =100 participants

@ 2" OITB Stakeholder workshop planned: 2-3 Dec 2021 Events Open Call promotion
@ |Interaction with thematic associations and intermediaries AWARM WELCOME ... 7 I 7
@ OE-A Working Group Encapsulation w8 | i EoTmR

@ EUPC, LINPRA, NanoSafetyCluster =» EAB Members

@ Standardisation and Regulation Activities
@ 6 standardisation projects with FF2S participation

Yoiwe car Webinar
05" October 2021
10:00—11:00 CEST

Project Handbook: https://flexfunction2sustain.eu/wp-content/uploads/2021/08/Project-handbook_ FINAL.pdf l
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Thank You

Coordinator Contact:
Dr. John Fahlteich, Fraunhofer FEP, Winterbergstrasse 28, 01277 Dresden
Phone: +49 351 2586 136; E-Mail: john.fahlteich@fep.fraunhofer.de

https://www.flexfunction2sustain.eu

This project has received funding from the European Union’s Horizon 2020

research and innovation programme under grant agreement n°862156 l
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