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Summary

INN-PRESSME aims at developing and implementing a sustainable OITB to support
European companies to scale up their nano-enabled biomaterials and processes from TRL
4-5to 7. It will focus on (nano)cellulose, bioplastics and natural fibres, combined with
nanotechnology approaches to tailor bio-based materials with properties and functionalities
(barrier, antibacterial properties, improved corrosion or chemical resistance, etc.) that equal
or outperform their fossil counterparts at competitive prices. INNPRESSME gathers 16 pilot
lines, organized in routes and processes for feedstock conversion (PLA, PHA, fibre-based,
cellulose-based), formulation and transformation and processing of bio-based material to
high added-value products.

Standardization is certainly a tool that can support the project to facilitate scaling-up the
products covered by this project and could also be a way to contribute to expand the results
of INN-PRESSME by providing a summary of best practices or guidance on OITB services.
The way that the role of standards in the project is structured responds to three stages:

1 Analysis of the existing standards and ongoing works identifying possible relations
between INN-PRESSME activities and this selection of standards and works. The
organizations, technical bodies or groups, where the works are developed, are to be
also identified.

1 Contact the identified entities, where standards or works exist, to explain INN-
PRESSME project trying to raise awareness and opening ways to further
collaboration in view of the progress and results of INN-PRESSME.

1 Prepare and perform a contribution to standardization based on INN-PRESSME
results looking to the higher possible impact into standardization.

In this aim, this deliverable summarizes the existing standardization landscape, including the
standards and ongoing projects, the technical bodies where these documents are developed
and maintained and serves as the basis for next steps such us raising awareness of INN-
PRESSME results to these bodies.

Disclaimer

This publication reflects only the author's view. The Agency and the European Commission
are not responsible for any use that may be made of the information it contains.
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Standardization landscape and applicable standards
30 June 2021 INN - ¥

PRESSME

Table of contents
TECNNICAl REIEIENCES. .. et e e e e e e e e e e e aaaaees 2
DOCUMENT NESTOTY ettt 2
SUMIMIBIY ettt e ettt oo e e et e e e e et e e e e e et e e ea e e e e e e e et e eee e e n e e e e e e e e e e rnn e e e e 3
TS = U1 1= S PPPPRTPR 3
TabIE Of tADIES ... e 5
Table Of fIQUIES ... 5
1 Short introduction about standardization............c..cooiiiiiiiiiin e 6
1.1 What are StaNAardS?.......cceeeeeiieiie e e e e e e e e e 6
1.2 Reasons to consider standards and standardization .............cccceevvviinieeeeeiceiinnnnnnn. 7
1.3 Types of deliverables ... 8
1.4 European policies, legislation and standards ................coeieeiiieeiiiiiiiiiie e 10
2  Overview of the standardization landscape relevant for INN-PRESSME ............... 11
2.1 =34 gToo (o] o VAN PPPPPPPPPPPPP 11
2.2 Technical DOAIES OVEIVIEW .........cooiiiiiiiie e 17
2.3 List of standards identified .............cooeiiiiiiiiii e 21
2.3.1 Standards about PIASTICS ......cccooeeiieeeeee e 22
2.3.2  Standards abOUt FTUDDET..........oeuiiiiie e eaeaeaaees 31
2.3.3 Standards about packaging.........cccceeeeiiiiiiiiiiiie e 36
2.3.4 Standards about biobased products............cccoeiiiiiiiiiiiiiiie e, 37
2.3.5 Standards about ENVIFONMENT ........cccceeiiiiiiiiiiie e eeee e e e e e e aaeaees 38
2.3.6 Standards about NnanotechNolOgIeS ............uvuiiiiiiiiiic e, 41
2.3.7 Standards abOUL PAPET.........oveuiiiiiee et e e e e e 53
2.3.8 Standards about additive manufacturing .............ccooeeeiiiiie i 67
2.3.9 Standards about Datteries ...........vi e 69
2.3.10 Standards about VENICIES .......covuiiiciei e 71
2.3.11 Standards identified of different SECtOrS..........ccccieiieiiiii e, 71
G T o 1 o Yo 10 =3 1o o ISP 73
Annex: Questionnaire Contribution to standardization............cccceeeeiieeiiiiiiiiiies e, 74

This project has received funding fromt he Eur opean Uni or
research and innovation programme under grant agreement N°952972



Standardization landscape and applicable standards

30 June 2021

Table of tables

Table 1. Characteristics of different standardization deliverablesé é é é é é

s

INN .

PRESSME

s

é é

é

é

é

é

.8

Table 2. Incoming standardization requests in 2022 related to INN-PRESSME. Draft AUWP
20226 ¢ eeéééeeecéééecéééecececeéécecééeeceeéeeee . 2

sz

Table 3. Keywords used in the preliminary searché é ¢ € é é é é

Table 4. Identified technical bodies relevant for INN-PRESSMEé
Table 5. Standards about plasticsé ¢ é € é € é € é é
Table 6. Standards about rubberé ¢ ¢ é € é é €
Table 7. Standards about packagingé ¢ é € ¢ é ¢ é € é € é é é
Table 8. Standards about bio-based productsé é

Table 9. Standards about environmenté é ¢ é ¢ é ¢ é é é é é é

D

D
o8
o8
o8
D

s 7z =z

D
(0}
(0}
D
(0}
D
D
D
(0}

é

é

[

[0}
[0}
D
D
D
D
D
[0}

é

é

[}

é

é

-

é

é

[}

é

é

[}

é

é

[

é

é

[

é

é

[N

D

Table 10. Standards about nanotechnologiesé ¢ € ¢ € ¢ é € é e é éééééééé

sz

Table 11. Standards aboutpaperé ¢ ¢ ¢ 6 6 € € 6 6 6 € é é é

Table 12. Standards about additive manufacturingé é é é é é
Table 13. Standards about batteriesé é¢ ¢ é € é é 6 € é € é é é
Table 14. Standards about vehiclesé ¢ ¢ é é é é é ééééééééééééé

Table 15. Standards identified of different sectorsé é é é é é é é

sz

7

sz

s s 7 s 7 oz oz

Table of figures

Figure 1. Relation of different types of standards and researché é é é é é

sz

Figure 2. Possible tracks of standards adoptioné é € é é é é é

()
-

s

é

s

é

sz

é

s

é

Figure 3. Example of identification of elements in the code of a standardé

This project has received funding fromt he Eur opean
research and innovation programme under grant agreement N°952972

s 7

s

é

é

e

D

-

é

s

D

-

é

D

-

o O

[0S

Uni or

D

D

e 13

.37

..38

.39

.41

.54

.68

.70

w71

e f2

D

10

11



Standardization landscape and applicable standards
INN -V

30 June 2021
PRESSME
1 Short introduction about standardization

1.1 What are standards?

Standards are voluntary technical, consensus-based documents that set out requirements for
a specific product, material, component, system or service, or describe in detail a particular
method, procedure or best practice. Standards are developed and defined in recognized
organizations at national, European or international level, through a process of sharing
knowledge and building consensus among technical experts nominated by interested parties
and other stakeholders - including businesses, consumers, industry, laboratories, universities
and environmental groups, among others and nominated by the national standardization
systems. These experts are organized in different bodies, such as Technical Committees
(TCs), which are subdivided in Subcommittees (SCs) or Working Groups (WGSs). These TCs
are included in the structure of the Standardization Organizations (National, European and
International). All the TCs” work is following the regulations of their standardization
organization they participate, which are quite similar. When the work is carried in a TC at
National or European level with the same scope as an International TC they are called mirror
committees. This is frequent as the standardization is prioritised at international level to serve
as a common catalogue of solutions worldwide.

The standardization bodies operate at different levels:
1 National (UNE, AFNOR, BSI, DIN, etc.)
1 Regional (CEN, CENELEC, ETSI). For the scope of INN-PRESSME it is European
level.
1 International (ISO, IEC, ITU).

Sometimes there are different standardization bodies at the same level but covering different
fields. This is the case of ISO (general), IEC (electrical) and ITU (telecommunications) at
International level, or CEN, CENELEC and ETSI at European level in the same way. All
these organizations respond to the principals and pillars for the standardization activities
established by WTO.

There are also different standardization deliverables. The most widespread and the most
recognized in terms of support by the participants, is the standard, which has a different code
depending on the organization under which it was developed, e.g. EN for European
Standards, ISO or IEC for International standards. Other types of documents are Technical
Specifications (TS), Technical Reports (TR) and Workshop Agreements (CWA). Further
Amendments to the standards are identified by adding Al, A2, etc. at the end of the standard
code.

The f or mal definition of a standard is a ndocume

by a recognized body that provides, for common and repeated use, rules, guidelines or
characteristics for activities or their results, aimed at the achievement of the optimum degree

~

of order in a given contexto. These include

to products, systems, processes or services. European Standards (ENs) are documents that
have been ratified by one of the three European Standardization Organizations (ESOs),
CEN, CENELEC or ETSI; recognized as competent in the area of voluntary technical
standardization as for the EU Regulation 1025/2012. For the already mentioned
standardization bodies apply the principles incorporated in the existing Regulation 1025 and
those established in the internal regulations any standardization body shall respect to be
member of CEN and CENELEC.

This project has received funding fromt he Eur opean Uni or
research and innovation programme under grant agreement N°952972
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Standardization work is based on consensus building to develop market-driven
documents presenting the state of art of products and services. Standardization
activity is well standardized and very well based and similar regulations apply to all
bodies at national, European and international level.

1.2 Reasons to consider standards and
standardization

Standardization activities are relevant in many projects funded by H2020 Program for various
reasons. The main ones are because standards help to increase the impact of the project
and to stablish a baseline in the initial steps in order to consider interoperability and industry
recognised state of the art. Standards are documents developed in an open and regulated
process involving relevant stakeholders. Therefore, standards provide confidence and many
times are required to reach the market, especially in certain sectors like construction, ITC,

etc. In the recently published EU Industrial Strategy accompanied by the Single Market
Performance Report 2021 it is recognized by the European Commission that the
development of standards is an important tool to sustain the Internal Market. It is common
that different European Policies use standards to help their deployment. Furthermore,
according to recent studies from US Department of Commerce, standards affect around 92%
of global commerce. Standards also aim to ensure compatibility and interoperability with
what already exists in the market.

The role of different types of standards in relation with research can be shown and explained
in many different ways, such as the one shown in Figure 1.

S
P e I =R —
> 5 N X N N

= = : ” .
pure basic ,| oriented basic - applied .| experimental x o
research A research A research 4 development | 4 diffusion

semantic standards measurement interface standards compatibility standards
and testing standards quality standards

Figure 1. Relation of different types of standards and research

The use of standards and standardization is encouraged in several publications and is widely
accepted, especially at European level. More details can be found in the European
Commission webpage devoted to standardization policy, included as a reference.

This project has received funding fromt he Eur opean Uni or
research and innovation programme under grant agreement N°952972
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1.3 Types of deliverables

The different types of standardization deliverables are very similar at the international,
European and national level. In particular, a main characteristic at European level, is that all
the members of CEN and CENELEC shall adopt EN standards as national standards and
have to withdraw any existing national standard which could conflict with them. This

obligation is key to assure a harmonization of the catalogues of standards in the different
countries and contribute to avoid the inclusion of technical barriers to trade. A summary of
the characteristics of the different standardization documents can be found in the following

Table 1.

Table 1. Characteristics of different standardization deliverables

Type

International

code

European

code

National
code

Main characteristics

Standard | ISO EN UNE, NF, Elaboration: 3 years
IEC BS, DIN, 2 steps of member approval
etc. European: compulsory national
When adoption
adopting: Revision: every 5 years
UNEEN,
NFEN,
UNEISO,
NFISO,
etc.
Technical | ISO/TS CEN/TS When Elaboration: 21 months
Specificati | IEC/TS CLC/ITS adopting: 1 step of member approval or
on UNE internal approval in TC
CEN/TS, NF  European: optional national
CEN/TS, adoption
UNEISO/TS, Revision: at 3 years (upgrading to
NFISO/TS, EN or deletion)
etc.
Technical ISO/TR CEN/TR When Elaboration: free timeframe
Report IEC/TR CLC/TR adopting: Internal approval in TC
UNE European: optional national
CEN/TR, adoption
NFCEN/TR, ' No revision required
UNE
ISO/TR, NF
ISO/TR, etc.
Workshop IWA CWA Variable Elaboration: free timeframe (usually
Agreemen few months)

t

This project has received funding fromt h e
research and innovation programme under grant agreement N°952972
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European and International Standardization Organizations (e.g. CEN and ISO and
CENELEC and IEC) have signed formal agreements in order to avoid duplication of efforts
and promote global relevance of standards, which allows adopting or developing in parallel

each otherdés standards

wi The diffeferd corsaltations stagest e n t

are developed at the same time and the results and comments are analysed by the leading

organization technical body.

The technical collaboration between ISO and CEN was formalized through the Vienna
Agreement (VA). European standards developed through the Vienna Agreement have EN
ISO codification while International Standards developed through the Vienna Agreement

remain only with ISO code.

In a similar way, CENELEC has close cooperation with its international counterpart, the
International Electrotechnical Commission (IEC) through the Frankfurt Agreement (FA). As a
result, new electrical standards projects are jointly planned between CENELEC and IEC, and
where possible most are carried out at international level. This means that CENELEC wiill
first offer a New Work Item (NWI) to its international counterpart. If accepted, CENELEC will
cease working on the NWI. If IEC refuses, CENELEC will work on the standards content
development, keeping IEC closely informed and giving IEC the opportunity to comment at the
public enquiry stage. European standards developed through the Frankfurt Agreement have
EN IEC codification while International Standards developed through the Vienna Agreement
remain only with IEC code. CENELEC offers to IEC any new homegrown European standard

for its international adoption.

European and international organizations (CEN and ISO or CENELEC and IEC) vote in
parallel (both organizations are voting at the same time) during the standardization process.
If the outcome of the parallel voting is positive, the standard will be published both at
European and International level, leading at the international level. Close to 80% of
CENELEC standards are identical to or based on IEC publications and a slightly lower figure

is applicable for CEN and I1SO.

National standards could also be proposed as a base for new European or International
standards. The following Figure 2 shows the possible tracks of the standards.

International Standard
(e.g. 1SO 9001)

)
4=

European Standard
(e.g. EN ISO 9001)

AY
AY
N

,/I
’ 1
o 1
7 N
/7
\ ’

/

National Standard

(e.g. UNEEN ISO 9001)

Figure 2. Possible tracks of standards adoption

Therefore, the code of any standard is the combination of the above-mentioned issues and
could be explained as shown in Figure 3.

This project has received funding fromt h e
research and innovation programme under grant agreement N°952972
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Spanish Standard European
Standard (EN)

TN e

UNEEN ISO 12086-1:2000 Al

Part 1 (-1)

Amendment 1 (A1)

International Year of
Number assigned publication
Standard (1SO) to the standard (:2000)

(12086)

Figure 3. Example of identification of elements in the code of a standard

1.4 European policies, legislation and standards

Standards can be closely linked with legislation all over the world, but there exists a special
compromise in Europe. The first pillar is the existence of the Regulation 1025/2012 on
European Standardisation, which suppose the framework of the standardization activities in
Europe, the formal recognition of CEN, CENELEC and ETSI as European Standards
Organizations and the base of the mutual cooperation of the European Commission and the
Standards Community. The standards have served for many years as a tool for the
deployment of European policies. There are many reasons why this public-private
cooperation has been successful. The first one is because standards are usually the simplest
and fastest tool to fulfil most of the requirements from European Directives under the New
Approach; t hose standards are called fAHar moni
of the standards guarantees the presumption of conformity with the essential requirements of
the related European Directives. The second one is that all the relevant stakeholders
participate at European level on the development of the standards. The industry as a major
contributor, laboratories, users, regulators, universities, consumer representatives,
environmental organizations, and many others seek and reach solutions in documents, which
count with the highest level of consensus and support. This key element in the European
standards suppose a win-win solution whenever standards are used, also when they support
European legislations.

Another way to link standards and the legislative framework is by supporting the public
policies and technical development in certain areas: usually this is done by a Standardization
Request (SR), formerly known as Mandate. A Standardisation Request is a demand from the
European Commission to the European standardisation organisations (ESOs), such as CEN
or CENELEC, to draw up and adopt European standards in support of European policies and
legislation, such as Directives and Regulations. The first step to define those areas for which
standardization requests will be developed every year starts with the development and
publication of the Annual Union Work Programme (AUWP) where the EC identifies
legislations for which SRs will be developed. The AUWP 2021 is available in this link and the
draft AUWP for 2022, here. In this draft it is market the following piece of legislation as a
possible area for which and SR will be prepared. This can be of interest of INN-PRESSME
project.

This project has received funding fromt he Eur opean Uni or
research and innovation programme under grant agreement N°952972
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Table 2. Incoming standardization requests in 2022 related to INN-PRESSME. Draft AUWP
2022.

Action of Annex | to the Develop new European | Offer recycled

European Strategy for ste_m(_jards or revise plastics which
Plastics in a Circular existing European meet the needs of
S q Economy COM(2018)28 standarqls supporting product brands
orte Y the quality of the and

plastics Actions to boost recycled plastics recycling value | manufacturers for

waste and Tcggsaer;gpment of qualit chain. These standards | a reliable, high-
recycled standards for sorted plgstics shou_ld set volum_e sup_ply of
plastics waste and recycled plastics requirements on the materials W|th_
. . : quality of recycled constant quality
in cooperation with the
b plastics and their specifications.

European Standardisation

Committee suitability for the

intended uses.

Draft standardization requests are drawn up by the Commission services through a process
of consultation with a wide group of interested parties (Member States, social partners,
consumers, SMEs, relevant industry associations, European and National Standardization
Bodies, etc.). The references of harmonised standards must be published in the Official
Journal of the European Union.

A database of Standardization Requests may be found in the European Commission related
webpage.

2 Overview of the standardization landscape
relevant for INN-PRESSME

INN-PRESSME project is divided in several tasks and subtasks that allows to define and
overview of the standardization landscape relevant for INN-PRESSME what is the subject of
subtask 9.3.1 Analysis of the applicable standardisation landscape under Task 9.3:
Standardisation activities.

2.1 Methodology

The methodology used for the identification of standards and standards under development
standardization activities, technical bodies of standard bodies (national, European and
international), or working groups of standard developed organizations relevant for INN-
PRESSME project is described as follows.

First a list of key concepts was prepared to act as a starting point for the identification of
standardization areas, selecting keywords related to the aims and goals of the project. The list
was agreed by UNE and INN-PRESSME partners and initially based on the INN-PRESSME
project keywords and is reported in Table 3.

This project has received funding fromt he Eur opean Uni or
research and innovation programme under grant agreement N°952972
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Table 3. Keywords used in the preliminary search

Keywords used in the preliminary search

1. Nanotechnology (Fixed EC keyword)
Ifie);e\}/:/jorEdcs; 2. Nano-materials
3. Nano engineering
4.  Plants
5. Biomaterials
6. Packaging
7. Transport
8. Energy
9. Consumer goods
10. Bio-sources
Free 11. Nano
keywords | 12 Formulation
13. Transformation
14. Processing
15. Digitalisation
16. Pilot lines
17. Upgrading
18. Recycling
19. Reuse
20. PLA, PHA, fibre-based, cellulose-based
21. Bio and fibre-based stand-up pouch,
22. Bio-based boxes,
23. Bio-based tubes for cosmetics,
24. Bio-based adhesive smart labels
Tasks . . .
related 25. Interior automotive bio-based prototypes
Ilfleeyrwgr%ds 26. Bio-based ultra capacitors
27. Car side pillar
28. OITB services (product, process, characterization)
29. EMMC/EMCC NMBP project infrastructure)
30. Material and process characterization on the nano micro scale
31. Smart labels (testing)

This project has received funding fromt he Eur opean Uni or
research and innovation programme under grant agreement N°952972
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32. Bio-based automotive components

33. Bio-based structural / aesthetic car components

34. Bio-based inner shoe soles

35. Bio-based antibacterial sport goods.

36. Road vehicles

A search was used using the aforementioned keywords, provided a significant number of
standards. Standardization activities use an additional classification through the International
Classification of Standards (ICS). Based on the detected standards, the relevant technical
bodies (technical committees TC, subcommittees SC and working groups WG) were
identified.

The most relevant field for INN-PRESSME is the standardization technical body. There are
various reasons to map the technical bodies and not only the standards. The main one is that
a new deliverable with recommendations on how to link the results of INN-PRESSME with
standardization is foreseen at the end of the project (M48) and the usual proposal would be
addressed to the existing technical bodies. Another reason is that in order to follow the
evolution of a particular standard it is also necessary to trace the technical body responsible
for it.

Once identified the relevant technical bodies, they were included in a summary table and a
list of existing relevant standards was also included in this deliverable. Published standards
and standards under development were identified for each standardization area, together
with the technical committee responsible for the respective standards.

The standardization study covers European standards developed by the European
Committee for Standardization (CEN) and the European Committee for electrotechnical
Standardization (CENELEC). Moreover, the study covers also the International standards
developed by the International Organization for Standardization (1ISO) and the International
Electrotechnical Commission (IEC). In the topics covered by INN-PRESSME, also the
American Society for Testing and Materials (ASTM) is relevant and therefore, it was included
in the research. The databases and websites used for the research are included as
references. Other standard development organizations and initiatives have been detected
and will be used in the different tasks such as FIAT, VDI, TAPPI, KCL, RECYCLASS,
Ziegler, CHADA, NMBP, SAE and FINAT. A general information on the activities and bodies
of these organizations will be provided.

Secondly a brief questionnaire was circulated to all INN-PRESSME partners to identify
the relation of the tasks they participate with standards but also the relation with existing
regulations and a request to perform a first exercise seeking for future contributions to
standardization. The questionnaire is provided as information as Annex. The answers of this
guestionnaire have served to better filter the huge amount of results provided by the use of
the keywords. As an example, very general keywords as energy can provide in ISO more
than 500 hundred standards and a great number of related technical bodies.

This project has received funding fromt he Eur opean Uni or
research and innovation programme under grant agreement N°952972
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Finally, an analysis of the INN-PRESSME tasks and subtasks description has been done
to identify where and when some activities can have a relation to standards or a possible
output, which could serve as a contribution to standardization.

This study showed that the following subtasks fulfil these conditions:

T

Subtask 2.2.2: Implementation of the materials and process information management
system. The software in this WP (GRANTA MlI) requires configuration and adaptation
for the specific domain of nano-enabled bio-material to reach exploitation readiness
for the OITB, as well as interoperability with evolving initiatives (e.g. EMMC/EMCC
NMBP project infrastructure) and searchability for reference dataSchema for
standard records for materials/process/characterization pedigree and results, will be
established for physical and virtual characterization, and implementation of European
initiatives such as the EMMC modelling ontology, emerging EMCC standards
(CHADA, ontologies developed in NMBP-35-2020), and data quality indicators.

Task 3.1. Task 3.1 focuses on identifying and understanding the potential to
harmonize characterisation measurements across Pilot Plants for reproducibility of
results, consistent quality which enable data exchange between Pilot Plants, and
ensure confidence of SEP clients. Agreement of quality requirements for the data
relative to the maturity of the characterisation techniqgue and application is
needed. This task will identify data and its characteristics (format, volume, velocity,
etc.), metadata, data handling or treatment workflows, and sources of uncertainty in
intermediary and final result values, for the purpose of cross-comparison and
harmonization of data management strategies according to characterisation
techniques and material/process applications.

Task 4.2: Demonstration activities for Packaging related TCs .Sub-task 4.2.1™
Demonstrator - bio-based adhesive smart labels. The smart labels will be first
tested by intensive and specific tests (range of temperature, range of humidity,
bending, folding, gluing, crashing, etc.) as defined in the standards. Test will be
conducted according to the test procedures described in FINAT Technical
handbook. Labels are then tested in operational environment, glued on packaging
and sent in different locations and their functionality tested.

Sub-task 5.1.1 " Upscaling of functional bio-based automotive components. It is
foreseen to define materials requirements for the 3D printing application. These
materials will need to be characterized, tested to determine performances.
Subtask 5.2.1. Demonstrator — Functional bio-based automotive components
fabricated by 3DP.The following tests, will be performed on the demonstrators
developed in subtask 5.1.1:
0 1) Accelerated weathering according SAE J2412 (up to 1200 kJ/m2),
0 2) Resistance to various fluids according to LP-463-PB-31-01 and FIAT
902110,
o0 3) Thermal cycles 72h (-40 ° 80 £ C and RH 95% at 40 £ C) according to
FIAT 9.03109,
0 4)Heatshock 2 hat95£ Caccording to FIAT 9.03109,
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5) Thermal stability 24 h at 80 £ C according to FIAT 9.03109,

6) Flexural, impact and adhesion tests on samples cut from demonstrators,
7) Aesthetic analysis by scratch and mar tests,

8) Stick & slip measurements by Ziegler standard for noise analysis for
materials combination and

0 9) VOC emission (VDI 277, VDI 278) also to measure release effect. Thermal
and ageing cycles will be performed firstly installing the new material based
component in vehicle conditions (frames connection and system integration)
and then operating temperature and humidity cycle (-30 £ C - +85 £ C).
Specific antimicrobial tests will be performed to mimic final use.

o O o o

1 Subtask 5.2.27 Demonstrator of bio-based structural / aesthetic car components,
The best solution will be tested between 1K-injection moulding, nano-coating
deposition, at industrial scale, and car side pillars will be produced and tests on
automotive interior and exterior components will be performed.

1 Subtask 5.2.3. Demonstrator —~ Bio-based ultra capacitors. It will be prepared
industrial sized Ultracapacitor cells based on bio carbons. Ultracapacitors will be
produced and evaluated according to industrial standards. Electrodes will be
wound into electrode rolls, which will be welded with current collectors, undergoing
cell construction, and being filled with organic electrolytes after which the cells will be
closed by laser welding processes. Depending on the exact material choice for binder
and separator (T5.1.3), the drying process will have to be adjusted. Evaluation of the
industrial Ultracapacitor cells will be done according to IEC 62391 for capacitance,
equivalent series resistance and behaviour in lifetime.

1 Subtask 6.2.2 Demonstrator — antibacterial sports goods. With a similar approach
like described in T4.2.3 the materials developed in T6.1.2 will be tested on industrial
production equipment. Sports goods like fascia rolls are produced and both, process
(processability, production speed, energy and media consumption, etc.) and product
are evaluated.

9 Task 8.1: Designing products to be more sustainable (eco-design) [Involved partners:
will develop an eco-design strategy based on eco-design standards (e.g. ISO
14006:2020) and EU directives (e.g. 2009/125/EC). This strategy will provide
guidance to incorporate environmental aspects as an integral part of a
product s desi gn .&that areheof impravegmerd, such as
enhanced quality and cost-effectiveness will be presented, integrating the INN-
PRESSME strategies into external wusero6s val ue
of eco-design principles on the benefits within the entire life cycle of a product will be
identified and eco-design concepts will be balanced with requirements of other crucial
entities involved in the product (stakeholder requirements, quality, Health and Safety
issues). The ecodesign methodology will be updated/fine-tuned by IRES using
data from LCA/LCC studies and nanosafety and upgraded pilot line quality
control activities for accurate representation of benefits and risks. AIMPLAS
and KCL will participate in proposing guidance on designed end-of-life focused
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on recycling and compostability for packaging and other applications,
following RECYCLASS, EN 13430, ISO 18604 and EN 13432.

I Task 8.2: Life Cycle Assessment and Life Cycle Costing Assessment Involved
partners: All industrial partners and partners providing pilot services INN-PRESSME
project will use LCA based on ISO 14040& 14044 to perform environmental
assessment. Both Cradle i to-gate and Cradle-to-grave LCA studies will be performed
on defined test cases in order to evaluate environmental impacts on demo cases
while including the development of functional bio-based components and their
respective manufacturing processes.

9 Task 8.3: Recyclability and biodegradability testing.

0 SubTask 8.3.1. Mechanical Recyclability assessment KCL will provide
recyclability testing of fibre based material (EN 13430). Methods are:
Repulpability of splicing tape, TAPPI UM 213:2012, Repulpability of fibre
based material, KCL 301:19 and KCL 303:20, Repulpability and stickiness of
repulpered fibre based material, KCL 302:19. Envisioned test cases are
Skanem, Walki and Albea in case of fibre based tube materials. AIMPLAS will
provide mechanical recyclability assessment of the new formulations
containing PLA/PHA and nanomaterials. Test cases are: Albea, WSVK and
Fiat-CRF and Maier. ISO 18604 will be taken into account. Complementary
tests will be carried out to have a better understanding of recyclability.

0 Subtask 8.3.2. Biodegradability and compostability assessment AIMPLAS wiill
do the compostability assessment for PHA and PLA nanocomposites that
cannot be recycled. Proposed TCs are WSVK and Podoactiva, tests
according to EN 13432. Anaerobic biodegradability will be evaluated by
AIMPLAS through EN ISO 15985:2018. Generation of biogas (methane
production) will be monitored. Side streams from fibre based recycling studies
may be considered for biodegradation testing (aerobic or anaerobic).

9 Task 8.4: Nanosafety studies Involved partners: CEA, IWN. Nano-related safety
issues inherent to the production of nano-enabled biocomposites will be addressed
by assessing the exposure scenarios along with the recommendation of specific risk
management measures:

0 Release, emission and occupational exposure assessment: CEA will conduct
occupational exposure assessment towards airborne nano-particles on IWN
pilot line as production of flax/hemp microfibres conducted by IWN in PL4
bears particular risk for workers. Additional risk results from dry particles
distribution in ambient air, high density of small fibres particles in air bears risk
of explosion in case of setting fire by accident. Two other relevant PLs will be
considered as well, depending on the estimated need (i.e. considerable risk
expected, no assessment performed before). Field measurements will be
conducted to acquire information such as overall concentration and physical-
chemical characterization of the airborne particles to assess potential
occupational exposure, following Tier Il protocol of the European standard
EN 17058:2018. CEA will propose as a service to other partners and
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SMEs/companies responding to the OITB open calls to assess potential
occupational exposure through field measurements.

o Risk management: Based on conducted measurements, specific EHS
recommendations will be provided to partners, continuously during the project.
Procedures and collective/personal protective equipment aimed to
minimize release and emission in the workplace (and subsequently
exposure) will be proposed. Support will be provided continuously to users,
and generic guidelines will be developed and shared with the project partners
to enable them to protect workers and the environment.

This analysis will serve as an input for possible contributions in next activities under this work
package and also as information to the partners to bear in mind that the results of the
different work packages can suppose opportunities, to create, amend or contribute to existing
standards or project under development.

2.2 Technical bodies overview

As previously explained, the key topics or key words are the starting point of the research,
but the standardization work is carried out and focused on technical bodies, committees,
subcommittees or working groups which are not completely aligned with the key words (e.g.
the scope of the technical body is not coincident with the key word). Therefore, the following
Table 3 offers an overview of the relevant technical bodies for this project.

The recommended actions for each technical body are:

1 None: no action is recommended at this stage. Technical body is included because
relevant standards could have been identified, the topic is relevant for INN-
PRESSMEor it i s an Aumbrell ado technical body
subcommittees or working groups under it). The recommendation should be revised
in the future.

1 Follow: such an action foresees the reading of the main documents issued by the
technical body and assess their relevance for INN-PRESSME.

9 Participate: with the present action, an active participation is recommended; attending
meetings and commenting the documents.

The list includes links to the web pages of the technical bodies where more complete
information exists. It is not included in this report the scope, the complete structure and other
details not to make the document too long allowing at the same time that as it addresses to
the most updated information allows it to remain dynamic.

Table 4. |dentified technical bodies relevant for INN-PRESSME

Identified technical bodies relevant for INN-PRESSME

Topic Organi zation | Technical committee or Recommended
subcommittee action/Comments
CEN/TC 249 Plastics None.
Plastics CEN CEN/TC 249/WG 9 Bio-based | None. Not active
and biodegradable plastics projects.
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Follow the revision of

CEN/TC 249/WG 11 Plastics | standards.

recycling Charac terization of
recycled materials.

CEN/TC 249/WG 24 | Follow. Adoption of an

Environmental aspects

ISO TR and one under
developmen t.

ISO/TC 61 Plastics None.
ISO/TC 61/SC 2 Mechanical
) Follow.
behavior
Follow. 38 standards
ISOTC___ 61/SC__ 6 Ageing, W _
. . published under this SC.
chemical and environmental .
. 5 projects under
resistance
development.
ISO/TC 61/SC 6/WG 7 Basic
Follow.
standards
ISO/TC 61/SC 11 Products Follow.
Follow. 31 standards

ISO/TC 61/SC 14 Environmental
aspects

published under this SC.
13 projects under

ISO development.
ISO/TC 61/ SC14/WG2, Follow.
Biodegradability
ISO/TC 61/ SC14/WG 3 Biobased | Follow.
plastics
ISO/TC 61/ SC14/WG 4 Follow.
Characterization of plastics
leaked into the environment
(including microplastics) and
quality control criteria of
respective methods
ISO/TC 61/ SC14/WG 5 Follow.
Mechanical and chemical
recyc ling
ASTM D 20.96 Environmentally | 17 standards published
ASTM Degradable Plastics and and 8 new projects.
Biobased Products Follow.
Follow. 101 standards
published and 18
ISO/TC 45/SC 4 Rubber and projects under
Rubber ISO rubber  products Products | gevelopment. In
(other than hoses) particular WG 8 Flexible
and semi -rigid cellular
material.
CEN/TC 261 Packaging None.
CEN/TC 261/SC 4 Packaging Follow.
Packaging CEN and the environment

CEN/TC  261/SC  4/WG 1
Terminology,  symbols  and

Follow. Two TR under
development.
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criteria for life cycle assessment
of pa ckaging

CEN/TC _ 261/SC___4/WG 2

Degradability and  organic
recovery of packaging and
packaging material s

Follow. Three standards
under revision.

CEN/TC 261/SC 4/WG 3 Material
recovery

Follow. Three projects
ongoing.

CEN/TC 261/SC 4/WG 4 Energy
recovery

Follow. One TR under
development.

CEN/TC _261/SC__4/WG 6

CEN - None
Prevention
CEN/TC 261/SC 4/WG 7 Reuse None
CEN/TC 261/SC 4/WG 8 Heavy
metals and other dangerous Follow. One project.
substances
ISO/TC 122 Packaging None
Follow. 10 standards
1ISO ISO/TC 122/SC 4 Packaging and .
. published and two
the environment . .
ongoing projects.
. Follow. 14 standards
Biobased . .
PR CEN CEN/TC 411 Biobased products published and one
P active project.
ISO/TC 207 Environmental
management
ISO/TC 207/SC 1 Environmental
management systems
ISO/TC 207/SC 3 Environmental
labelling
Environment 1ISO ISO/TC 207/SC 4 Environmental None.

performance evaluation

ISO/TC 207/SC 5 Life cycle
assessment

ISOTC 207/SC 7 Greenhouse
gas management and related
activities

NOTE

Please be aware that at European level, the standardization related to
environmental management is discussed at a sector group which decides
upon the adoption of ISO standards.

Nanothe chnology

CEN

CEN/TC 352 Nanotechnologies

Follow. 25 standards
published and 5 projects
and 7 proposed work
items.

CEN/TC 352/WG 2 Commercial
and other stakeholder aspects

Follow. One proposed
WI.

CEN/TC 352/WG 3 Health,
safety and environmental
aspects

Follow. Two proposed WI.
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ISO/TC 229 Follgw. 87 stanqards
. published, 34 projects
Nanotechnologies
under development.
ISO/TC229/JWG2 Me asurement
. . Follow.
and characteri zation
1SO ISO/TC 229/WG 3 Health, Follow.
Safety and  Environmental
Aspects of Nanotechnologies
ISO/TC 229/WG 4 Material Follow.
specifications
ISO/TC 229/WG 5 Products and | Follow.
Applications
IEC TC 113 Nanotechnology for
IEC electrotechnical products and
systems
Paper CEN/TC 172 Pulp, Paper and Follow. Many standards
Board under review.
CEN/TC 172/WG 2 Paper and | Follow. One ongoing
board for recycling project.
CEN/TC172/WG 3 Analytical
CEN meth ods for the assessment of | Follow. Two ongoing
paper and board in contact projects.
with foodstuffs
CEN/WS 096 Mapping of future
needs of standardi zation in the | CWA published
paper and board sect or
Follow. 195 standards
ISO/TC 6 published and 28 ISO
Paper, board and pulps standards under
development.
ISO/TC6/TG1 Cellulosic
. Follow.
nanomaterials.
ISO/TC 6/ WG 3 Optical | Follow.
properties
ISO/TC 6/ WG 11 Estimation of Follow.
uncertainty
ISO ISO/TC 6/ WG 13 Paper, board, Follow.
pulps and cellulosic
nanomaterials dry matter
content
ISO/TC 6/ WG 15 Pulp methods Follow.
ISOITC 6/ SC 2 Test methods | O1oW- 85 published
. e standards and 12 SO
and quality specifications for
paper and board standards under
development.
ISO/TC 6/ SC 2/WG 41 Contact Follow.
angle
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