|~
4
{m

7 4k
§ 5N
i

i

L]

International and European standardization

of Nanomaterials

Jean-Marc Aublant

LNE - France

ey 4 .?\Q ICSU-CODATA workshop, Paris, 23-24/02/2012

What about standardization of nanotechnologies? LNE
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Retrospect
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CEN/BT/WG 166 Nanotechnologies was established in March 2004 to
develop a strategy for European standardization in the area of
nanotechnologies.

In June 2005 CEN/BT/WG 166 recommends that CEN/BT establishes
forthwith a new Technical Committee in the area of Nanotechnologies;
Title, scope and structure were addressed.

In parrallel same recommendation was addressed by BSI- UK to ISO TMB
with a draft proposal for title, scope and structure for a new Technical
Committee.
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Retrospect : ISO TC 229 1st meeting

The inaugural meeting of ISO TC 229 took take place on 9-11 ”
November 2005 in London-UK

The scope was amended and approved as follows:

Standardization in the field of nanotechnologies that includes
either or both of the following:

1. Understanding and control of matter and processes at the
nanoscale, typically, but not exclusively, below 100
nonametres in one or more dimensions where the onset of
size-dependent phenomena usually enables novel
applications,

+ 2. Utilizing the properties of nanoscale materials that differ
from the properties of individual atoms, molecules, and bulk
matter, to create improved materials, devices, and systems
that exploit these new properties.

Specific tasks include developing standards for: terminology and
nomenclature; metrology and instrumentation, including
specifications for reference materials; test methodologies;
modelling and simulations; and science-based health, safety,
and environmental practices.
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Retrospect : CEN /TC 352 1st meeting 4 LNE

The inaugural meeting of CEN/TC 352 took take place on 5 April
2006 at CEN Management Centre in Bruxelles-Belgium

The scope was amended and approved as follows:

Standardization in the field of nanotechnologies that includes
either or both of the following:

i) understanding and control of matter and processes at the
nanoscale, typically, but not exclusively below 100
nanometres in one or more dimensions, where the onset of
size dependent phenomena usually enables novel
applications;

ii) utilizing the properties of nanoscale materials that differ
from the properties of individual atoms, molecules or bulk
matter, to create improved materials, devices and systems
that exploit these new properties.
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CEN TC 352 Title and Scope
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Specific tasks include developing standards for:
classification, terminology and nomenclature; metrology
and instrumentation, including specifications for reference
materials; test methodologies; modelling and simulation;
science-based health, safety and environmental practices
; and nanotechnology products and processes. Standards

in each of these areas could be specific to a product,
process or industry.

Liaison will be ensured with relevant national, regional and
international standardization organizations and with other
relevant bodies, organizations and groupings worldwide.
For topics of mutual interest to ISO (ISO/TC 229
nanotechnologies) and CEN, it is expected that work

«Should be carried out under the Vienna Agreement with
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Harmonization across technology domains
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ISO TC 229 Business Plan (excerpt)

ISO TC 229 Nanotechnologies : Business Plan

International standardization will play a critical role in ensuring that the full
potential of nanotechnology is realised and that nanotechnology is safely
integrated into society. Standards will help create a smooth transition from
the laboratory to the marketplace, promote progress along the
nanotechnology value chain - from nanoscale materials that form the
building blocks for components and devices to the integration of these
devices into functional systems — and facilitate global trade.

Four categories of standards are being developed; terminology and
nomenclature standards provide a common language for scientific,
technical, commercial and regulatory processes; measurement and
characterisation standards provide an internationally accepted basis for
quantitative scientific, commercial and regulatory activities; health, safety
and environmental standards will improve occupational safety, and
consumer and environmental protection, and promote good practice in the
production, use and disposal of hano-materials, nanotechnology products
and nanotechnology-enabled systems and products; and materials
specification standards will specify the relevant characteristics of

g";.imanufactured nanoscale materials for use in specific applications.
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CEN TC 352 Business Plan 4 LNE

CEN/TC 352 Nanotechnologies : Business Plan

CEN/TC 352 will engage in standardization in the field of
nanotechnologies. This will include the preparation of
standards for: classification, terminology and
nomenclature; metrology, measurement and
characterization (including procedures for calibration);
health, safety and environmental issues; and
nanotechnology products and processes.

Standards in each of the above areas could be specific to a
product, process or industry. CEN/TC 352 will seek to
prepare standards that are as generic as possible and
thereby applicable to as wide a range of industries as

—possible.
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ISO TC 229 issues
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From 2005 up to the end of 2011, ISO TC 229 published 22 ISO
documentary standards, drafted and addressed by four

working groups.

JWG 1 (together with IEC 113) Terminology and Nomenclature is
the most productive WG, when JWG 2 Measurement and
Characterization is mainly focussed on SWCNT and MWCNT
instrumental characterization and WG 3 on control banding

and health and safety practices in occupational settings.
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Terminology roadmap by ISO TC 229 JWGL1
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Documentary standards issued by ISO TC 229 JWG1

Progress to date for JIWG1 work: 2006 - 2011

Foundation/

’Applications & Devices I

: SONDTS SI00LT Nencischnciogies Nanomaterials
Vocabulary - Part 7- Diagnostics and
therapeutics for health
" ol ISOITS 27607:2008 > 800042
fan Te jy and
finitions for nano-objects-
» article, nanofibre and nanoplate
1SOTR 11360:2010 -
Nanctecinoio logyfor Nanotechnologies ISOITS 8000432010
the classification & of Nanofechnologies - Vocabulary
‘nanomateriais Part 3: Carbon nano-objects
ISO/DTS 800044 Nanotechnologres-
Vocabulary Part 4:
Nomenclature Measurement/ Nanostructured materials
ISOIAWI TR 14786 Framewark for Metrology
lature models for by
ISOIAWI TS 800046 Nanotechnalogie .
. ocabuiary Pat 8 Nanoscal 18 Nanoscience
Manufacturing I i loni
ISO/AWI TS B0004-8 Nanaieth: W Completed Work ltems ISO/DTS 80004-5 Nanotechnologies-
Vocabulary Part 10 o I In Process Work ftems Vocabulary Part 5: Nano/bio interface
Nanomanufacturing Processes [ In Revision Work ltems
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Documentary standards issued by ISO TC 229 JWGT1
Starting concepts... and then the first definitions

nanoscale: size range from approximately 1 nm to 100 nm

Note 1: Properties that are not extrapolations from a larger size will typically, but not
exclusively, be exhibited in this size range. For such properties the size limits are
considered approximate.

Note 2:The lower limit in this definition (approximately 1 nm) is introduced to avoid
single and small groups of atoms from being designated as nano-objects or elements
of nanostructures, which might be implied by the absence of a lower limit.

nano-object : material with one, two or three external

dimensions in the nanoscale
Note: Generic term for all discrete nanoscale objects.

First appeared in: ISO/TS 27867:2008, Nanotechnologies — Terminology and
definitions for nano-objects — Nanoparticle, nanofibre and nanoplate

Re-affirmed as core terms in: ISO/IEC TS 80004-1:2010, Vocabulary — Core Terms
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Documentary standards issued by ISO TC 229 JWG1 LNE

Vocabulary framework for "nanomaterial”

{ nanomaterial }

- nanostructured
‘ nano-object material ]

nanomaterial : material with any external dimension in the nanoscale
or having internal structure or surface structure in the nanoscale

nano-object : material with one, two or three external dimensions in
the nanoscale

nanostructured material: material having internal or surface
structure in the nanoscale
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Documentary standards issued by ISO TC 229 JWG1 LNE
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Vocabulary framework for "nanomateria

nanomaterial |

[
[ nano-object }L{ nanostructured }
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Documentary standards issued by ISO TC 229 JWGH1 « LNE
The “nano-object” side
[ nanomaterial ]
[ nano-object }J—[ nanostructured ]
ISO/TS 27687:2008
! Nano-objects—
nanofibre Nanoparticle, nanofibre and nanoplate
&
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Documentary standards issued by ISO TC 229 JWGT1 LNE

The “nanostructured material” side

nanostructured
nanc-ohject
material

—{ hanostructured powder ]
it
ISO/TS 80004-4 Part 4: faneeompostte }

Nanostructured materials
—[ solid nanofoam

—{ nanoporous material
—{ fluid nanodispersion }
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Documentary standards issued by ISO TC 229 JWG1 LNE

ISO/IEC 80004 Nanotechnologies —
Vocabulary series

Part 1: Core terms — published 2010

Part 2: Nano-objects—Nanoparticle, nanofibre and nanoplate -published 2008
Part 3: Carbon nano-objects — pubiished 2010

Part 4: Nanostructured materials — publishing 2011

Part 5: Nano/bio interface — publishing 2011

Part 6: Nanoscale measurement and instrumentation - underway

Part 7: Diagnostics and therapeutics for healthcare — pubiished 2011

Part 8: Nanomanufacturing processes - underway
Part 9: Electrotechnical products and systems - pre-work item - beginning

Part 10: Photonics components and systems — pre-work item - beginning

and others ...
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Documentary standards issued by ISO TC 229 JWG1
ISO/IEC 80004 Nanotechnologies — Vocabulary series:

Accessing the ISO Concept Database

Individual published terms and their definitions
can be accessed at

cdb.iso.org
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Documentary standards issued by ISO TC 229 JWG1 “ LNE
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Documentary standards issued by ISO TC 229 JWG1  LNE

b C-T0) Oroamizautn for Excellent Start-Next Challenges

R"~Zll Standardization

+ Unigue or emergent properties, or solely geometry? fL !]

+ How can science-based vocabulary assist
regulators/legislators meet their requirements?
-collections-nano-objects, aggregates & agglomerates
-Size limits for a nanomaterial
-Size distributions of nano-objects

+ Naturally nanostructured materials?
-Nanocellulose

» Transition to domain/application focus (e.g., joint
development with other TCs possible)

Ci‘/a & ICSU-CODATA workshop, Paris, 23-24/02/2012
Documentary standards issued by ISO TC 229 JWG1 “t LNE
:go ?Eil:ﬁg Collaboration with/by JWG1
ISO/TC 229 —=2 o JWGT | |EC/TC 113
TC 229 Internal collaboration| | External collaboration
JWG2 [ NT Liaisons Coordination Group
- ISOITC 24/SC 4
WG3 - ISO/TC 201
- OECD-WPMN
WG4 ~1SO /TC35
-ad-hoc joint meetings - ... (35 members)
- NLCG meetings every 6 months
-TC 229 — Planning &
Coordinationar'}glglgeroup
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Documentary standards issued by ISO TC 229 JWG1

JWG1-PG11

Project Group 11 is preparing a Technical Report on
Establishing a Framework for Developing Chemical
Nomenclature for Selected Nano-objects.

. LNE

 This activity included a priority exercise to identify chemical
substances that are being used in nanotechnology

applications.

» Project Group 11 will make recommendations on specific
nomenclature development needs.

ICSU-CODATA workshop, Paris, 23-24/02/2012

Documentary standards issued by ISO TC 229 JWGT1

PG 11 Preliminary list of nano-objects of interest

ALL DATABASES
SWCNT

MWCNT

TITANIUM DIOXIDE
SILVER

FULLERENES

SILICON DIOXIDE/SILICA
GOLD

IRON OXIDE
CERIUM OXIDE
COPPER

ZING OXIDE
NANO DIAMOND

NO. W/ NANOWERK

CALCIUM
CARBONATE

ALUMINUM OXIDE

NICKEL

QUANTUM DOTS

COPPER OXIDE

MAGNESIUM
OXIDE

ALUMINUM

ZIRCONIUM
OXIDE

WITHOUT NO.

NANOCELLULOSE

ALUMINUM OXIDE

QUANTUM DOTS

CARBON BLACK

NANO CLAYS

ZERO VALENT

IRON

NICKEL

MAGNESIUM
OXIDE

. LNE

ICSU-CODATA workshop, Paris, 23-24/02/2012




Documentary standards issued by ISO TC 229 JWG1 < LNE
PG 11 Preliminary findings
The PG 11 project had identified carbon nanotubes as a
high priority for nomenclature development based on

commercial and regulatory interest and the absence of any
agreed upon system of naming.

« Difficulties with expressing physical chemical characteristics such as
solubility, particle size, size range, and particle shape.

+ Areas lending themselves to nomenclature development include
surface functionalisation and chirality.

+ Methods to address unique properties to lessen the current emphasis
on size need to be considered

ICSU-CODATA workshop, Paris, 23-24/02/2012

Summary of current PG status; ISO TC229 JWG2 4 LNE

PG Istatus [Expected date of finish

1 Ts10797 Waiting final document for printing |Aug. 30, 2011

Atomix furcs
microscopy (AFM)

Small angle X-ray
scattesing (SAXS)

10 1512025 Particle release [Preparation for FDIS IFDIS ballot after South Africa meeting

12 TS13278 ICP-MS [Waiting final document for printing |Aug. 31, 2011

13 TS16195 Test Materials D IMar. 2012
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The ISO TC 229 Chairman’s survey 4 LNE

In 2006 the Chairman of ISO TC 229 has conducted a survey in
identifying and prioritizing items for standardization.

In 2011 he conducted a new survey with the same format to
revise and update the first one as published in 2006.

It addresses many categories of topics, of which the followings
are identified of high priority:

2011 Survey Results
Topics for which 25 members identified as

high priori Nano-objects and other nanoscale materials - Health
Safety and Environment Standards

lethods for the Disposal of

characterization protocols for

el 4 i:j ICSU-CODATA workshop, Paris, 23-24/02/2012

European Commission Mandate M461 4 LNE

In February 2010, CEN received M/461 Standardization Mandate
to CEN, CENLEC and ETSI for standardisation activities
regarding nanotechnologies and nanomaterials.

CEN BT decided to:

> accept in principle M/461 ‘Standardization Mandate to
CEN, CENLEC and ETSI for standardisation activities
regarding nanotechnologies and nanomaterials’;

> ask CEN/TC 352 ‘Nanotechnologies’ to take the leadership
for the coordination in the execution of M/461 and to
contact the relevant Technical Committees and interested
stakeholders as appropriate.
,;ﬁ-
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European Commission Mandate M461
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M/461 requests CEN, CENELEC and ETSI to develop the
standardization deliverables avoiding any duplication of work
with other organizations and listed in Annexes I and II of the
mandate, and in particular:

Annex I - Characterisation of and exposure from nanomaterials
The ESQO's are invited to develop:

» a. As interim output: a roadmap for the development of
the deliverables requested as well as Technical
Specifications;

» b. As final output: European Standards for:

m i. methodologies for characterisation of nanomaterials

in the manufactured form and prior toxicity and
ecotoxicity testing,

m ii. sampling and measurement of workplace, consumer
and environmental exposure to nanomaterials,

m iii. methods to simulate exposures to nanomaterials.

Annex II - Health, Safety, and Environment
The ESO's are requested to develop guidance documents and
_protocols in relation to occupational handling and exposure as
ﬁ.|dent|ﬁed in the response to M/409.
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Annexes of EC M461

45 items are identified that are relevant to 12 different CEN, ISO
or IEC technical committees. A consultation to those TCs was
sent to identify interest and possible development of the work
program.

An annual appointment with EC - DG Enterprise was organized in
April 2011 with the Chairman, Secretariat and CEN
representative to maintain a good level of communication on
M461 and the CEN TC 352 work program.
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Mandate M461 Roadmap LNE

A roadmap outlining how the mandate is addressed was sent
to EC. The tentative timetable for its execution is

continuously updated.

5 CEN TCs, 6 ISO TCs and 1 IEC TC (including ISO TC 229
and CEN TC 352) are identified to be involved and
concerned under the mandate; CEN TC 352 has taken the
lead for the coordination and circulation of relevant

information to CEN BT and concerned ISO and CEN TCs.

X
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Execution of mandate M/461 . LNE

Report to CEN BT TCMG

Execution of mandate M/461 — Final roadmap
and timetable

Submitted by CEN/TC 352, July 2011
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Report to CEN BT TCMG i

ICSO- W hop, Paris, 23-24/02/2012
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Nowadays... ZL

ndards have been published as ISO EN standards

Endotoxin test on nanomaterial samples for in vitro systems -
Limulus amebocyte lysate (LAL) test (ISO 29701:2010)
Generation of metal nanoparticles for inhalation toxicity testin
using the evaporation/condensation method (ISO 10801:2010
Characterization of nanoparticles in inhalation exposure chambers
for inhalation toxicity testing (ISO 10808:2010)

Terminology and definitions for nanoobjects - Nanoparticle,
nanofibre and nanoplate (ISO/TS 27687:2008)

2 draft standards under Vienna agreement are still going on

Guidance on methods for nanotribology measurements (ISO/DTR
11811:2010)
Guidance on the labelling of manufactured nano-objects and

products containing manufactured nano-objects (ISO/TS
13830:2011)

4 new work items were endorsed in September 2011 and are about to start

Nano- responsible development : integration of risk and benefit
assessment in the production, marketing and use of
nanotechnologies, nanomaterials and/or products incorporating
nanomaterials

ICSU-CODATA workshop, Paris, 23-24/02/2012




Thank you for your kind attention...
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