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An ISO Technical Report on Nanoparticle Concentration
Overview
The overall aim of the project is to increase the adoption of novel nanoparticle-based products through the
publication of an ISO Technical Report in ISO/TC 229 “Nanotechnologies” on methods to measure
nanoparticle number concentration. An additional aim is to increase awareness of the ISO Technical Report
among the wider stakeholder and end-user community, and to disseminate the findings of EMPIR project
14IND12 InNanoPart (Metrology for Innovative Nanoparticles) to a wider audience via a range of activities,
thereby maximising its impact.
Need
Progress towards standardisation in nanoparticle characterisation is marked as an area of high priority within
ISO/TC 229 ‘Nanotechnologies’. The chair of ISO/TC 229 and primary supporter of this Support for Impact
Project (SIP), Dr Denis Koltsov, has asked that the underlying metrology developed in the 14IND12 InNanoPart
project be adapted and published as an ISO Technical Report in order to meet ongoing industry and legislative
needs.
Nanomaterials often exhibit enhanced properties in comparison to their bulk materials. The strongly sizerelated properties of nanoparticles provide great potential for innovative technological applications in a wide
range of industry sectors including drug delivery, diagnostics, catalysis, medical devices, cosmetics, composite
materials and opto-electronics. Knowledge of nanoparticle concentration is needed for scientists in relevant
industries to optimise formulations, evaluate and minimise batch-to-batch viability, boost productivity, reduce
hazardous nanomaterial waste and comply with regulations including EU definition of nanomaterials
(2011/696/EU) and chemicals regulation REACH (Regulation (EC) No 1907/2006). No documentary standards
nor certified reference materials are currently available.
This project will collate the best practice and guidance for nanoparticle number concentration measurement
that was developed within 14IND12 InNanoPart, and make them available to end-users as an ISO Technical
report. It will also provide clear guidance on the evaluation of measurement uncertainty providing laboratories
with the required tools to have increased confidence in their data.
Objectives
The overall aim of the project is to increase the adoption of novel nanoparticle-based products by maximising
the impact of 14IND12 InNanoPart through the following objectives:
1. To ensure that good practice measurement guidance for nanoparticle number concentration is formalised
through the publication of an ISO Technical Report in ISO/TC 229 “Nanotechnologies” on methods to
measure nanoparticle number concentration.
2. To increase awareness of the ISO Technical Report among the wider stakeholder and end-user community,
and to disseminate the findings of 14IND12 to a wide audience via a range of activities.
Results
The expected final outputs in relation to the two objectives are:
1. The publication of an ISO Technical Report in ISO/TC 229 “Nanotechnologies” on methods to measure
nanoparticle number concentration.
2. Engaging with relevant ISO and user communities through a range of activities (e.g. video, social media
posts and teleconference) to raise awareness and maximise up-take of the ISO Technical Report.
Impact
The project will expand the nanometrology developed in 14IND12 InNanoPart by producing an ISO Technical
Report under the auspices of ISO/TC 229 (the primary supporter) in liaison with ISO/TC 24/SC4. This will
provide guidance for reliable and reproducible measurements of nanoparticle number concentration for which
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no standard currently exists and is vital to support the commercialisation of innovative nanoparticle-based
products and their exploitation in relevant industry sectors such as pharmaceutical, medical, cosmetic,
electronics and catalysis. Through these advances, nanomaterial suppliers and users will be able to
demonstrate product safety with greater confidence and minimise batch-to-batch variability.
Engagement with ISO/TC 229 and ISO/TC 24/SC-4 will ensure the maximum impact and drive progression
towards standardisation. These industry-focused committees include members from industry, instrument
manufacturers, NGOs, regulators, NMIs and academia who are keen for the ISO Technical Report to be
developed and are global leaders in nanotechnologies and particle measurement standardisation. To further
increase impact, the project team will be in discussion with experts and users from the wider stakeholder
community throughout the development of the ISO Technical Report.
The wide dissemination of the ISO Technical Report and engagement with end-users on best measurement
practice will provide laboratories with the required tools to increase confidence in their data, assess process
repeatability, ensure effective product development, manufacture, quality control and risk assessment
procedures. This will ultimately boost the sustainable advancement of nanotechnology businesses across
various industries and provide society with better performing products. The Technical Report will enable
industrial users to demonstrate compliance with EU regulations linked to the definition of nanomaterials
((2011/696/EU) and allow the European Chemical Agency (ECHA) to evaluate more accurately the properties
of new nanomaterials submitted for authorisation under the REACH legislation (Regulation (EC) 1907/2006).
Providing a validated international standard for these measurements will ultimately lead to a ‘gold standard’
ensuring performance and safety of nanoparticle-based products globally, which will lead to enhanced worldwide trade in nanomaterials and increased European competitiveness.
In terms of the wider social impact this will positively impact on quality of life as nanoparticle-based medical
and pharmaceutical products are increasingly made available commercially, providing consumers with
enhanced products and increased confidence in their safety. There is significant public concern over the
potential environmental impact of nanoparticles including their dispersal in air, sea and rivers and their
potential toxic effects. The measurement of number concentration of nanoparticles is a major determinant in
this, hence this ISO technical report will provide the methods to determine this.
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