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Challenge:
|dentification of materials requiring nanospecific assessment when applied in
the food chain®

“Does a material fall within the scope of the “EFSA Guidance on Nano-RA"?

Questions include:

Is the material legally defined as engineered nanomaterial / nanoform?
(Novel Food Regulation, REACH)

Does the material contain a fraction of nanoparticles?

(1) “EFSA Guidance on Nano-RA”: EFSA Journal 2021;19(8):6768
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Global definitions — parameters

Challenges
Definitions, examples
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Electron correlations without a twist
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How nanoparticles are counted in global
regulatory nanomaterial definitions

Kirsten Rasmussen, Juan Rlego Sintes & Hubert Rauscher [# Check for updates

The legal definition of a nanomaterial differs
around the world, meaning that the same
material may be classified as a nanomaterial,
ornot, depending on the country where itis
classified. The first steps towards converging
on aninternational definition are to recognize
the differences between existing nanomaterial
definitions and to agree on particle counting
methods. Meanwhile, we propose anaming
convention thatindicates the key criteria of a
specific definition of ananomaterial.

From a regulatory point of view, nanomaterials are generally con-

sidered to be materials with features between 1 and 100 nano-

metres. These materials have been assoclated with possible

ale-spec !, triggering a global effort o
L har

set

The OECD agreed on a size-based working definition of a nano-
materialtobewsed for the sole purpose of Its Working Party on Manu-
factured Nanomaterials (WPMN) In order to progress discussions of
regulatory needs and to develop methodol ogical support for nanc-
technologles. The OEC {3 Counctl Rac * that
concludes that of the possible risk:
Is:wered by existing regu Iamr)' Framewurl’.i for chemicals.

to deflne the

mrm ‘nanamaterial’ clearly f’nr each country’s chemlcals legkslation.

However, it these defini-
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meaning of th
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Most nmumaterld definitions require that particles at the nano-

y requl
nanomaterial definitions that are country- or reglon-specific so that,
potentially. the same material may be classifled lal,or

are and counted. Regulatory defnltlons may
Inchsde 3 quantifiable threshold of the fraction of particles that must

not, depending on the definition used. whether amaterial is regarded
asananomaterlalor not In alegal context may Impact, for example,
the data requirements.

beat the scale, Inwhich c

essential™”. The particl ds

the external dimenslon chosen to represent Itsstze®, and the way par-
ticles are countad®. The DECD Test Guideline 125 (ref. 10) includes
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lect rosCof which are th

Im the various jurtsdictions, how to achleve a global and
propose a way forward, In &IsComment w provide an overview

y
that provide th EU to identify
nanomaterials. Electron microscopy allows particles to be identified

of whetherand how d or described in the
chemicals leglslation or guldance In the Organisation for Econamic
Co-operationand Development (OECD) member countries, the Euro-

{EUand other onomles. how differ-
e defin lalsare conskdered to

d d. Partiches can be on thelr own or may be constltuents In
aprregates (c strongly partiches) and
g particlesand/
or aggregates). It furthermore allmvs the external dimenslons (‘size’)
of Irregularly shaped particles’ to be measured and the size distribu-

b nt onvergencecould
beachleved. Finally, onvention that
«can be applied to any speciflc definition of nanomaterial.

PR latory |
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tion tISO] (Table I] It does not explicitly refer to particles, nor does it
Includea quamluuw thrﬁholﬂ of the ﬁ'al:tlun of material that must

tlontob
However, even stxmng from the same electron micrograph,
slze distr hange
spectacularly dependlngon how the particles are counted”. Figure 1
llustrates different ways of counting agglomerated and aggregated
particles according to different definitions of a nanomaterizl. This 1s
& key reason for differences in classification as 3 nanomatertal In dif-
ferent legal contexts.
Tabled y aspects
ofeachnar definition. The fall ont ha 150

beatth 3nano-
meaterial. Therefore lhe 150 definition is not sultable for regulatory
purposes, t

of ized and lzed particles and contain
particle sgglomerates and for aggregates.

definition znd arenot listed In Table 1: South Africa, Thatland and China.
Other countries, suchas Argentina, Brazl, Chile and Colomibila, do not
currently define nanomaterials in either their chemicals begislation
orgubdance.
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Global definitions - parameters

Globally, nanomaterials are described by

Size range: 1 nm to 100 nm (mostly)

Particle type: Manufactured, Incidental, Naturally occurring, N/A
Metric used: Particle number, Weight, N/A

Threshold: Number-based %, Weight-based %, Not specified

Additional aspect: Must have at least one unique and novel property




Challenges: Particle generation (bottom up)

Each individual particle originates from a different nucleation event.
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Individual particles, agglomerates, aggregates

a) Particles present on
their own

ODOD

9 oo

ﬁb

b) Agglomerate with c) Aggregate with d) Aggregate with
identifiable constituent identifiable constituent non-identifiable
particles particles constituent particles
e
’J“
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JRC SCIENCE FOR POLICY REPORT

Guidance on the implementation of the
Commission Recommendation 2022/C 229/01
on the definition of nanomaterial

JRC 132102

“...consisting of solid particles that are
present, either on their own or as
identifiable constituent particles in
aggregates or agglomerates...” (EC
Recommendation 2022)
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Challenges: size and how to measure it?

Feret., Largest internal

sphere « External dimensions can be represented in various ways, e.qg.
o by the Feret diameter.

- - The external dimensions of particles with irregular shape can
® be assessed by the minimum Feret diameter and/or the
maximum inscribed circle diameter.
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Figure: TEM micrograph of titanium dioxide nanorods with simplified representation of
different particle size measurands, and corresponding number size distributions for

Xemin (8reen), x. . (blue) and ECD (red) (TEM image, Joint Research Centre, © European
; Commission).
Rauscher et al., An overview of concepts and terms used in the European Commission’s definition of nanomaterial, doi:10.2760/459136
Rauscher et al., Identification of nanomaterials through measurements, doi:10.2760/7644, JRC118158. m Eg;‘:ﬁ,ﬁ?:ion |

Rauscher et al., Guidance on the implementation of the Commission Recommendation 2022/C 229/01 on the definition of nanomaterial, doi: 10.2760/143118



Challenges: counting agglomerates and
aggregates

Zero particles One particle Seven particles

Rasmussen, Riego, Rauscher, Nature Nanotechnology volume 19, pages132-138 (2024)



https://www.nature.com/nnano

Challenges: Which particles to count

Individual, isolated
particles

E \\®® aggregate aggregate aggregate @ aggregate
,' = ¢

@@ ci;}j\ Q°g, d;}
g@
o a a

0)
o [©

agglomerates / 'H

Counting rule 1 Counting rule 2 Counting rule 3 Counting rule 4
only individual / non-touching individual particles, Individual particles, Individual particles
particles are counted: aggregates and agglomerates aggregates, and and constituent particles
10 particles are counted as one particle: constituent particles in agglomerates and in aggregates
13 particles in agglomerates are counted as one particle
are counted as one particle: 27 particles
Q 80 nm O 120 nm 21 particles

Bresch, Hodoroaba, Schmidt, Rasmussen, Rauscher,
Nanomaterials 12 (2022) 2238, https://doi.org/10.3390/nan012132238
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https://doi.org/10.3390/nano12132238

Global definitions - parameters

Globally, nanomaterials are described by
Size range: 1 nm to 100 nm (mostly)

Particle type: Manufactured, Incidental, Naturally occurring, N/A

Metric used: Particle number, Weight, N/A
Threshold: Number-based %, Weight-based %, Not specified

10



Examples of nanomaterial “definitions” from the USA and EU

Geographical
area
USA

Toxic
Substances
Control Act
(TSCA)

USA

Food and Drug
Administration

EU
Recommendation

Text of
the def.

Both agglomerates and
aggregates are counted as one
particle

Not specified

The constituent particles of
agglomerates and aggregates

Agglomerates and aggregates Comments

Metrics: weight

Threshold: 1% (1-100 nm)

Particle type: manufactured; must have at least one unique
and novel property

Metrics: not applicable

Threshold: not specified

Particle type: manufactured; is engineered to exhibit properties
or phenomena, including physical or chemical properties or
biological effects, that are attributable to its dimension(s), even
if these dimensions fall outside the nanoscale range, up to one
micrometer (1 000 nm)

Metrics: particle number
Threshold: 50% (1-100 nm)

are each counted as one particle pyicle type: manufactured / incidental / naturally occurring

European |
Commission

see also Nature Nanotechnology volume 19, pages132-138 (2024)


https://www.nature.com/nnano

Implementing regulatory nanomaterial definition(s):

)y OECD
OECD Guidelines: PSD (1 nm - 1000 nm), VSSA (nano) W”

BETTER POLICIES FOR BETTER LIVES

1) OECD Test Guideline 125: Nanomaterial Particle Size and Size Distribution of Nanomaterials

2) OECD Test Guideline 124: Determination of the Volume Specific Surface Area of

Manufactured Nanomaterials [relevant for EU definition]

[“However, a material with a specific surface area by volume of < 6 m?/cm? shall not be considered a nanomaterial.”]

: JRC SCIENCE FOR POLICY REPORT

JRC SCIENCE FOR POLICY REPORT e JRC SCIENCE FOR POLICY REPORT 4

JRC Guidance L e
> " : Guidance on the implementation of the %
An overyiew of and terms Identification of nanomaterials d
used i the Eurapean Commission’s through measurements gnulm‘ el 'szggm;i:‘t’: ‘ZE?ZZIC 229/01 A M Eth OdS Manu al
¢ ; i - 3
> I e r- m S definetion of nanomaterial s rssrin e s e ;
Recommendation on a definition of nanomaterial

> Methods Manual

LRSS

Rauscher et al., An overview of concepts and terms used in the European Commission’s definition of nanomaterial, doi:10.2760/459136
Rauscher et al., Identification of nanomaterials through measurements, doi:10.2760/7644, JRC118158.

Rauscher et al., Guidance on the implementation of the Commission Recommendation 2022/C 229/01 on the definition of nanomaterial, doi: 10.2760/143118
Mech et al., The NanoDefine Methods Manual, doi: 10.2760/79490



Take home message
Be aware of the following:

Which particles need to be counted?

Counting “rules”

What needs to be measured?

nt]

Frequency [cou

What is the relevant “size”?

How does it need to be measured and reported?

Use appropriate method (consult EFSA Guidance, NanoDefine Methods Manual)
Complete metadata need to be reported
Nanomaterial does not mean the same thing everywhere

e.g. Rasmussen, Riego, Rauscher, Nature Nanotechnology volume 19, pages132-138 (2024) m European

Commission



Thank you

JRC colleagues K. Rasmussen, V. Kestens, and many more
A. Kobe (DG ENV)
G. Roebben (DG GROW)

© European Union 2025

Unless otherwise noted the reuse of this presentation is authorised under the CC BY 4.0 license. For any use or reproduction of elements that are
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