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* GATT — Global Agreement on Tariffs and Trade
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SHARE MEWS & COMMENT
Scientific Cooperation Endorsed at Summit

By DAVID DICKSON

Article

— News and Comment

Scientific Cooperation Endorsed at Summit

Largely at the prompting of President Mitterrand, science and
technology have been placed on the international agenda

Fo rl I led as o n e Of 18 CO Paris. One of French President Fran-  Keyworth. “*It is in the U.S."s interest to  battle. Bul we were not in favor of that
gois B ind* of 2 ich. " ado)
aih .

ve broader participation, more plan-

ning, and more sharing in long-lerm re-  very British, pragm

. = iplo < o
tra de l n n eW tec h n 0 | og was 1o uhum 4 commitment 1o greuter *?;::‘ul U.S. reaction 1o President Mil- ::-:J::g l\tl ilallnlpt’:::m

collaboration in sc fic and technical and” oposals al the Versailles o

research between e ] kepticism, The proposals Y
VAMAS pre-standards research T el !
of the conclusions of o working pany set o o of labor in high technol-

up at Mitterrand's direct prompiing after ogy. Part of the U.5. Administration— ]
last year's summil &t Versailles, particularly, it is widely said, the Depart-  and laly) at one extreme, and the United
- o n I\ On the surface, the vmrkms group's ment of Commerce—saw the French States’ free-trade position (adopled by

President’s keen interest in stimulating West Germany and, to a lesser extent,
h may :lpLun its rela-  imternational cooperation in technology by the United Ki ngdom\ at the olher It
- by media outside France  as litthe more than an altempt 1o provide
- fou P Y when it was published last March. Its  mulilateral, government- 0|
\> PR P report is prefaced by a recapitulation of  tition to the private se need to restrict the transfe

- - [.arulw_fuu.mcni in fav ) of interna- _\-\a\hms'mn'quu.kl_. : <t is :.l.gnllh.-ll\l technology to
* GATT — Global Agreement on Tariffs and Trade N ' I

Image source: http://www.lescarnetsdeversailles.fr/2016/04/la-republique-dans-les-meubles-du-roi/

Pierre Trudeau
Wilfried Martens
Francois Mitterand
Helmut Schmidt
Giovanni Spadolini
Zenko Suzuki
Margaret Thatcher

Ronald Reagan




VAMAS
Versailles Project on Advanced Materials and Stanc

To promote world trade by innovation and adoption of advanced materials
through international collaborations that provide the technical basis for
harmonization of measurement methods, leading to best practice,

reference materials and standards

Canada . France . Germany . [taly . Japan . UK . USA . EC . Brazil . Mexico . Chinese Taipei . South Africa . Australia . Korea . India . China
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...celebrating 40+ Years

Collaborations - MOUs with Other Organizations

- Bureau
>Nl nternational obir sl International
WMRIF £ owenization for Poiden . Energy Agency
World Materials Research Institute Forum \W Standardization T * % s et le a
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VAMAS - Key Activities

1. Foresighting — bringing together experts to understand
stakeholder needs and requirements for advanced materials

2. Global collaboration — organising global collaborative
projects to establish best practice, share information and
accelerate standardisation

3. Dissemination - disseminating trends, best practice and

reference materials to support standardisation, innovation
and world trade of advanced materials.

ikey toreproducing results

VAMAS Guidelines for the Design and
Operation of Interlaboratory Comparisons
(ILCs)
Gerl R
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1. Foresighting — bringing together experts
stakeholder needs and requirements for

2. Global collaboration — organising global « <
projects to establish best practice, share \\
accelerate standardisation \ -

3. Dissemination - disseminating trends, be
VAMAS Guidelines for the Design and

reference materials to support standardi¢ operation of Interlaboratory Comparisons
. (ILCs)
and world trade of advanced materials.

Gert Roebben V'

VAMAS Report No 50
May 2017 VAMAS

Versailles Project on Advanced Materials and Standards WWW.¥amas.org
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How do stakeholders benefit?
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L Opportunity to define and learn best practice in
O Insights into new standards for materials testing and characterisation of advanced materials.
O Insights into novel materials technologies 0 Develops skilled workforce and benchmark capability
L Access to a global network of experts. O International agreement on testing and
characterisation before standards are available

L Reduces risks of adopting advanced materials

L Accelerates the standardisation process

. I [ Facilitates world trade in materials
Amplifying impact
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Bridging the gap V

VAMAS

increasing gap between need and

Increasing pace of innovation o
&P availability of standards

*new laws

l REGULATIONS

- STANDARD
- PROCESS

. enew work item

* published
standard

1

* publications
= conferences
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Image extracted from https://doi.org/10.26434/chemrxiv-2021-h0z4j



VAMAS Management

VAMAS
Secretariat

i Steerin '
Three SC representatlves from each @
member region o
_ TWA Chair
Appointed by the SC ﬁ

Globally based Project Leaders

Open to volunteers from both
member and non member regions

International Chair and Secretary

-

-

-

-

| Global

participants



Who can participate?

VAMAS

= Any organisation, with expertise and capability in the area of study can
participate and there is no fee

= Participants can be from either VAMAS member or non-member regions

= Participants fund their own involvement in the study

= Test materials for the interlaboratory exercises are supplied free of charge

= The VAMAS website lists studies that are open for participation

=  Contact the Project Leaders, TWA Chair or the region Steering Committee
Representative for more information.



How does one initiate a new Technical activity?

. . iy
Points to consider B == P

1.
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Importance of the technical issue in terms of potential for
advancement of technology, trade, sustainable growth, B BB
employment and safety :
industry and user participation .
Involvement of advanced materials technology | =
significance for standards and/or reference materials 3 - [
non-duplication of effort already underway in another B
organization —é%
probability of implementation of the results vz

Initiation Process

=

New projects
approved by TWA Chair

New TWA
presentation to the SC
approved by the SC (voting — 1 per member region)

iInfo@vamas.org

VAMAS
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Currently active Technical Work Areas (TWA) V
VAMAS
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CODATA-VAMAS working group

“How do we know which nanomaterial is under
discussion? Which of its features are important?”

Uniform Description System for
Materials on the Nanoscale

Prepared by the CODATA-VAMAS Working Group
On the Description of Nanomaterials
www.codata.org/nanomaterials

Version 2.0
25 May 2016

Y/

VAMAS

"How to determine if two nanomaterials are equivalent?”

Using the UDS: Major Information Categories Used to Describe a Nanomaterial

Nanomaterial

Specifications

Description
System
|
! [ | 1
General o .
s Characterization Production

Title Part Description

Introduction, Use, Introductory material about the UDS including general definitions
Definitions, and 1

and the overall framework
Framework
e e I e N
individual nano-object e physical, g

characteristics of a nano-object
Characterization of a A set of measurement results that taken together uniquely
collection of nano- 3 | characterizes the physical, chemical, structural and other
objects characteristics of a collection of nano-objects
Description of bulk 4 The description of the bulk materials either containing nano-objects
materials or having features on the nanoscale

A set of general and specific data information that describes the
Production of 5 preduction of a nanomaterial. The preduction of a nanomaterial is
nanomaterials assumed to have a distinct initial phase followed by one or more

post-production phases

A set of detailed information about specification documentation
Specification of .

6 according to which a nanomaterial has been produced or

nanomaterials

documented
General identifiers for 7 The general terms used to name and classify a nanomaterial
nanomaterials
References
Appendix A 8 Information about the descriptors used for a measurement

-1 Nano-object

Collection of
nano-objects

Bulk material
containing
1 individually
identifiable nano-
objects

Bulk material
that has
nanoscale
features

The International Council for Science: Committee on Data for Science and Technology (www.codata.orq)

VAMAS (www.vamas.orq)



http://www.codata.org/
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New project proposed — extend progress o

unique identifiers for nanomaterials VAMAS

Y/ T T Nanoparticle Popalations S
V » Technical ‘Eork Area 34 Call for Participation

VAMAS
.

- NinChlas a nun lﬂplESei grouf NMs llustration of the
Project 17 . ) ) ) ®@ @ 0:@ ©%A @« | NinChiasa notation
Line notation and unique identifiers for nanomaterials o ® o/ - et to represent a

/ particular group of

and groups of nanomaterials -y o - NMs (reproduced

from Lynch at al.,
WCh, PlaChi or NinCR https:l”

Objgcﬂv.gs searches for spgciﬁc nanoma?en'alf) . doi.org/10.3390/
Clear, unambiguous reporting of the alnd. OGWESDDInde data, and identifying = naﬁo1012-2493)
identity of a nanomaterial is a com- similar materials. A first prototype was L ; J v
plex and not completely solved task. published recently as an extension of i
A standardized line notation encoding the InChl. o .
important physicochemical character- Standardization Needs -
f&ﬁ%ﬂ,‘;&ﬂ?{ﬁﬁ"&ﬁ%ﬁ%ﬂ l'I‘nique The new line notation (NInChl) will im-
idenifiers and provide befter machine  Fyowtfiar for & kool of eiovp of ma- « Standard implementation to be Project Status
readability. Specific objectives are: . ] N used in data management and The project started in ane 2022 and
i terials and, at the same time, a sum reporting tools will continue for a duration of 24
» Identify and agree on a set of char- mary of the major characteristics of the porting ) th
acteristics needed to be encoded material and its provenance. Standards * Update(s) of the UDS to integrate manths.
in the line notation. based on the UDS should be updated Fhe NIthI and atlidmclnal repclrt— . . i icioati
+ Generate a technical specification accordingly. ing requirements identified during T e ""9"_“ HaI QY PRARLACIRARICHT,
and software implementation com- the development of the NInChl. please contact:
patible with the chemical line nota- Work Programme » Update of ASTM E3144-19 and
tion InChl and its extensions en- » Dataset curation to develop sets of other standards based on UDS to Prof. Iseult Lynch
dorsed by IUPAC. real-world nanomaterials libraries to include NInChls and other report- Projectlead
« Test the line notation on a set of challenge the implementation and ing requirements. University of Birmingham, UK
diverse nanomaterial classes to coding of the NInChl as much as lynch@bham.ac.uk

guarantee broad applicability but
also to define the applicability do-
main of the identifier.

Background

VAMAS and CODATA jointly devel-
oped the Uniform Description System
(UDS) for materials at the nanoscale
to define minimal reporting guidelines
for physicochemical characterizations
of nanomaterials. This can be used as
the basis for a line notation, which
encodes all this information (or parts
of it) in a compact form that is easy to
extract from different documents,
enabling comparisons, supporting

possible.

e Monthly virtual hackathons with na-
nomaterials experts and IUPAC Nin-
Chl working group experts to devel-
op workable suggestions for how to
encode different aspects of nano-
materials descriptors.

* Face-to-face workshops.

Deliverables and Dissemina-

tion

» Specification of a line notation for
nanomaterials (NInChl, multiple de-
velopment cycles) as extension to
the IUPAC International Chemical
|dentifier (InChl).

International Participation
Current participants include volun-
teers from countries on all continents.
More volunteers with expertise is
specific nanomaterial classes
(composition, coating....), standards
for nanomaterial characterization,
and machine-readable identifiers and
representations are welcome.

Funding

Participants fund their own involve-
ment in the project. Organization of
workshops can be financially support-
ed.

Dr. Thomas Exner

Project lead

Seven Past Nine, Slovenia
thomas.exner@sevenpastnine.com

Dr. Jeffrey Fagan
Chair VAMAS TWA 34

NIST, USA
jeffrey.fagan@nist.gov

www.vamas.org

August 2022
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Nanoparticles — colloidal concentration V

VAMAS
VAMAS TWA34 Nanoparticle Populations INNANO X1 EURAM’ ET~'
Project 10 Measurement of colloidal concentration Innovative Nanoparticle Metrology \ ’

Why Measurements of Colloidal Concentration are needed?
« Control over nanoparticle-based materials production and life cycle
« Control of product properties
- Effective risk assessment
« Compliance to recent EU regulation
Issues before project started
* No nanoparticle reference materials available
- Lack of validation of laboratory methods

« Lack of best practice in sample preparation for accurate measurements



Nanoparticles — colloidal concentration

VAMAS
Aim:

1) Comparability and reproducibility of measurement of number
concentration of nanoparticles with technigues of UV-Vis,
spICPMS, PTA and DCS (plus SAXS).

2) Disseminate best practice for sample preparation and
measurement.

Participation: 53 institutions, 73 measurement reports.

Geography Background

= Europe NMI
= Asia
A = Company Sample: 30 nm colloidal gold
' m America
_ m Research
= Africa organisation
m Academia

Australasia
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Nanoparticles — colloidal concentration V
VAMAS

Error bars represent
method variability

g
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SAXS spICPMS  PTA CLS  UV-Vis
e i

For the first time, methods were benchmarked with
respect to a common reference material.

Nanoscale :ggygﬁgﬁgﬁx = Methods taken-up by instrument manufacturers and
other industries to improve QA/QC.

= Reference material now commercially available

View Article Online

View Journal | View Issue

) Check for updates Versailles project on advanced materials and . .
T S standards (VAMAS) interlaboratory study on = Qutcomes being translated into ISO documentary
e tnesean som L e measuring the number concentration of colloidal Stand ardS

gold nanoparticles+
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VAMAS TWA34 Nanoparticles Population

VAMAS

Active Projects

PROJECT 13:Analysis of nano-objects using_field flow fractionation E

« PROJECT 14:Crystallinity of cellulose nanomaterials by Powder X-ray Diffraction and Rietveld Modelling
™ o
5
« PROJECT 15:Measurement of particle size and shape distribution of bipyramidal titania including_deposition 3
-
from liquid suspension E
nanorods
« PROJECT 16:Measurement of {relative) number concentration of bimodal silica nanoparticles including ® qps SWCNTs
deposition from liquid suspension E : »
Aspect Ratio

» PROJECT 17:Line notation and unigue identifiers for nanomaterials and groups of nanomaterials E

More information

Dr. Jeffrey Fagan (Chair) jeffrey.fagan@nist.gov +1 301 975 6740



Current Projects: I
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TWAA41 Graphene and related 2D Material
VAMAS

Example of close collaboration between ISO and VAMAS
VAMAS work helping accelerate standardisation

Vo as Nl International International
Organization for I EC Electrotechnical
.  Commission

Project 1: Structural characterisation of CVD-grown graphene (Raman R sr- 2 Standardization
spectroscopy)

_ N Terminology Standard
Project 2: Measurement of the metal impurities of a graphene powder
(ICP-MS) Measurement Technical Report

Project 3: Elemental analysis and oxygen content of a graphene powder

(XPS) Blank Detail Specification
Project 4: Graphene Characterisation - Online Consultation Survey Structural Characterisation
i Proj 2
Project 5: Thickness measurements of Graphene Oxide flakes (AFM) : of Graphene Flakes Chen_“ca_l
Characterisation of @GE
Project 6: Specific surface area of graphene flakes (BET) . . GrapheneerOIGO Proj 7

Project 7: Functional groups present for graphene flakes (FTIR) ' Flakes Proj 8

Project 8: Characterisation of graphene/rGO/GO powders by

Thermogravimetric Analysis (TGA) Structural Characterisation of CVD Graphene
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TWAA41 Graphene and related 2D Material V

VAMAS

New projects in this area since 2022

10.

11.

12.
13.

14

=

=
=

=
1=

Mumber of lavers of a CVD grown graphene sheet using Transmission Electron Microscopy (TEM) and
Selected Area Electron Diffraction (SAED)

Determination of the 5. F. Cl and Br content of graphene powders by Combustion lon

Chromatography (C-1C)

Determination of disorder and number of layers of graphene flakes by Raman Spectroscopy

Lateral size and thickness measurement of few-laver graphene flakes using scanning electron
microscopy (SEM) and atomic force microscopy (AFM)

Determining the lateral size of graphene oxide flakes using scanning electron microscopy (SEM)
Measurement of spatial homogeneity in two-dimensional semiconductors

More information

Dr. Linglin Ren renll@nim.ac.cn
Dr. Andrew Pollard andrew.pollard@npl.co.uk
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TWAS37 Quantitative Microstructural Anai V
VAMAS

T
Cr distribution in a corroded steel sample
h“

PROJECT 1 :Determination of reproducibility and repeatability of
grain size measurement by Electron Back Scattered Diffraction
(EBSD)

PROJECT 2 : Investigation of sharpness of scanning electron
microscope (SEM) images

PROJECT 3: Development of guidelines for reproducible TEM specimen preparation by focused ion beam
processing

More information

Dr. Dan Hodoroaba (dan.hodoroaba@bam.de) +49 30 8104 3144
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TWA40 Synthetic Biomaterials
VAMAS

Active Projects

3. ﬁ An intracellular distribution number of virus-like particles per cell

5. E Comparability in the thermal stability of a protein antibiotic

Covid 19 Projects

q ﬁ Physicochemical profiling of virus-like particles as reference materials for vaccine development and
virus particle diagnosis

9. E Validating biosensor binding kinetics for microorganism antigens

10. E Quantification of an Sl-traceable reference material in cells post-transfection

More information

Dr. Max Ryadnov (Chair) max.ryadnov@npl.co.uk




TWAA45 Micro

Measurement needs for microplastics

19 October 2022

INRiM - Istituto Nazionale di Ricerca Metrologica
Strada delle Cacce 91, 10135

Torino, Italy

Micro and nanoplastics contamination in food and the
environment are growing fast and there are concerns
about the potential consequences for the environment
and human health. To have reliable data are
mandatory for the society, to meet regulatory

ments and, in particular, for the decision-

International interlaboratory studies to validate and a the protocols for the sampling, detection
and modelling the mena is a priority for standardisation. In a wide-spread industrial and
commercial reality, many s must be studied to manage the flow of waste material from

Local organisers:

Results of VAMAS Survey Regarding Microplastic Issues

Stefania Federici*”, Monika Rani**, Laura E. Depero*™*

https://doi.org/10.26434/chemrxiv-2021-h0z4j

and nano plastic in the Envi

[—

Micro and Nano Plastics/in the Environment

Project 02

Technical Work Area 45

Development of standardized methodologies for characterisation of
microplastics with microscopy and spectroscopy methods

Objectives

. Validate the performance of
microscopy and spectroscopy methods
(p-IR, pRaman) and thermogravimetric
methods (Py-GC/MS, TED-GC/MS) to
measure the particle size distribution,
shape, mass content, particle number
concentration of microplastic particles
[MPs)

. Achieve precision and accuracy of the
results for comparability and for pre-
standardization and harmonization.

Background

The European Horizon 2020 has organized
five projects for research on plastic micro—
and nanoparticles into one European
Consortium (CUSP, cusp-research.eu/).
Within these projects slightly different
objectives are set, howewer, the main
common aim is to obtain a set of standard
methods for reliable micro—and nanoplastic
characterization for risk assessment and
better regulation. For the validation of
methods, instrumentation and parameters
for microplastics an interlaboratory
comparison (ILC) is organized to start in
January 2023,

asurement methods

proposed measurement methods

ude thermoanalytical (Py-GC/MS, TED-
'M5) and spectroscopic ones (u-IR and p-
1an). With thermoanalytical methods the
is content of the polymer in the sample

can be determined. With spectroscopic
methods the particle number concentration
and the polymer identity can be obtained.

Standardisation needs

There is a need for standardized
measurements of microplastic size
distribution, shape, mass content and
number concentration, since regulation
requires reliable set of methods and
accurate, precise results. The ILC is intended
to complete the entire sequence of MPs
analysis with the aim to include the
evaluation of results and methods into new
150 standards.

Work Programme

Pressed pills with a well-defined mass of MPs
will be prepared within the Horizon Europe
PlasticsFatE project (www.plasticsfate.eu/)
by BAM and will be provided to participants
together with protocols for sample
preparation, analysis and reporting. Final
data compilation, statistics and analysis will
be undertaken by BAM.

Deliverables and Dissemination

This interlaboratory study will be
disseminated at scientific conferences and in a
peer-reviewed scientific journal. It is planned
to publish the developed measurement
protocols and ILC data in a peer-reviewed
journal (contributions of all ILC participants to
be included in the Acknowledgement section).
Further, the gained results for the microplastic
number concentration, mass, particle size

VAMAS

CALL FOR PARTICIPATION
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Fig. 1 Generic size distribution of secondary microplastic particles left) and SEM image (filtered “hot-
cyan”) on the right. On the top left of the SEM image a photograph of a pressed pill containing a well-
defined amount of microplastic particles is shown.

distribution, including sample preparation
protocols for the microscopic, spectroscopic
and thermaogravimetric methods will be
proposed to be included in future
standardisation projects under 150/TC 61

Plastics and 1SO/TC 61/5C 5 Physical-chemical T Of More information:

properties. Dr. Dan Hodoroaba

Dr. Dmitri Ciornii
International Participation Dr. Kerinna Altmann
Current participation includes volunteers Project lead

Federal Institute for Materials Research and
Testing (BAM), Germany
Dan.Hodoroaba@bam.de

from countries from all continents.
Additional participants are welcome to join
the ILC via WVAMAS according to VAMAS

procedures. Dmitri.Ciornii@bam.de
Korinna.Altmann@bam.de
Funding

Dr. Andrea Mario Giovannozzi

Chalr, VAMAS TWA 45

Istituto Nazionale di Ricerca Metrologica
(INRin), Italy

a.glovannozz @inrim.it

Participants fund their own involvement in
the project.

Project Status
The project is due to start in lanuary 2023
for a duration of 6 months.

www.vamas.org

December 2022



Final remarks
Open innovation and Standardisation

-- Collaboration

< ,.[L 17
‘f{ 33 "’i q Developlng global networking opportunities with VAMAS in 2021-2022

1Y
~ peers O 40+ Active international projects

O 300+ global participants
Validation QO 40+ countries

Benchmarking your measurements and capability

VAMAS work has led to
J 100s international standards

.~ Scientific Activity

Able to propose new projects based on your own _
needs O New products and services

O Dissemination of best practice
to 1000s of organisations

Supporting industry needs for international

https://www.nature.com/news/polopoly fs/1.22348!/menu/main/topColumns/topLeftColumn/pdf/547397a.pdf



Versailles Project on Advanced Materials and Sta

For more information contact

Www.vamadas.org

info@vamas.org

VAMAS Secretariat
VAMAS Chair - Prof Fernando Araujo de Castro
fernando.castro@npl.co.uk

VAMAS Secretary - Mr Sam Gnaniah
sam.gnaniah@npl.co.uk
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National Physical Laboratory
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