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Identifying nanomaterials and counting particles

Some aspects to consider 
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Questions include:

• Is the material legally defined as engineered nanomaterial / nanoform? 

(Novel Food Regulation, REACH)

• Does the material contain a fraction of nanoparticles?

Challenge: 
Identification of materials requiring nanospecific assessment when applied in 
the food chain(1)

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

(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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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

Global definitions - parameters



5

Each individual particle originates from a different  nucleation event.

Seed particles

Particles grow
and can grow together...

…and can form 
agglomerates 
and aggregates

Individual particle
(constituent or modified 
constituent particle)

Challenges: Particle generation (bottom up)
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Individual particles, agglomerates, aggregates

“…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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400 nm

Figure: TEM micrograph of titanium dioxide nanorods with simplified representation of 
different particle size measurands, and corresponding number size distributions  for 
xFmin (green), xFmax (blue) and ECD (red) (TEM image, Joint Research Centre, © European 
Commission).

• External dimensions can be represented in various ways, e.g. 
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. 

Challenges: size and how to measure it?

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
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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
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Challenges: Which particles to count

Counting rule 1
only individual / non-touching 
particles are counted:
10 particles

Counting rule 3
Individual particles,
aggregates, and 
constituent particles 
in agglomerates
are counted as one particle:
21 particles

Counting rule 4
Individual particles 
and constituent particles 
in agglomerates and in aggregates
are counted as one particle
27 particles

Counting rule 2
individual particles, 
aggregates and agglomerates 
are counted as one particle:
13 particles

Bresch, Hodoroaba, Schmidt, Rasmussen, Rauscher,

Nanomaterials 12 (2022) 2238, https://doi.org/10.3390/nano12132238

80 nm 120 nm

https://doi.org/10.3390/nano12132238
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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

Global definitions - parameters



Examples of nanomaterial “definitions” from the USA and EU

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

Geographical 

area

Text of 

the def.
Agglomerates and aggregates Comments

USA 

Toxic 

Substances 

Control Act 

(TSCA)

…

Both agglomerates and 

aggregates are counted as one 

particle

Metrics: weight

Threshold: 1% (1-100 nm)

Particle type: manufactured; must have at least one unique 

and novel property

USA

Food and Drug 

Administration

… Not specified

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)

EU 

Recommendation
…

The constituent particles of 

agglomerates and aggregates 

are each counted as one particle

Metrics: particle number

Threshold: 50% (1-100 nm)

Particle type: manufactured / incidental / naturally occurring

https://www.nature.com/nnano


Implementing regulatory nanomaterial definition(s):

OECD Guidelines: PSD (1 nm – 1000 nm), VSSA (nano)

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 m2/cm3 shall not be considered a nanomaterial.”]

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

JRC Guidance
➢ Terms
➢ Methods
➢ Methods Manual
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• Which particles need to be counted?

• Counting “rules”

• What needs to be measured?

• 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)

Take home message
Be aware of the following:
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Thank you

© 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 

not owned by the EU, permission may need to be sought directly from the respective right holders.

JRC colleagues K. Rasmussen, V. Kestens, and many more

A. Kobe (DG ENV)

G. Roebben (DG GROW)

https://creativecommons.org/licenses/by/4.0/
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