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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 (such as industry, instrument manufacturers,
regulators, NMIs and academia), 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
Innovative nanoparticles have the potential to significantly improve our lives. The advantages they bring in
drug delivery, highly sensitive disease diagnostics, advanced electronics and opto-electronics, efficient
photovoltaics, selective catalysis and many other applications have been unequivocally demonstrated. For
example, metal oxide nanomaterials can act as sun blockers in sunscreen formulations to protect human skin
and reduce the risk of skin cancer. The major challenge for industry is to translate these improvements into
reliable, useful and safe products. A recurring and common issue for nanoparticles is the irreproducibility of
their synthesis, which is typically sensitive to small variations in reaction conditions. It is possible to mitigate
these sensitivities by advanced process control, but only if measurement methods are available to identify the
variability in the synthesised nanoparticles. Therefore, there is a need for improved knowledge of nanoparticle
concentration, so that scientists in relevant industries can optimise formulations, evaluate and minimise batchto-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). There are also no documentary standards nor certified reference materials currently available.
Consequently, the need for standardisation in nanoparticle characterisation has been marked by as an area
of high priority ISO/TC 229 ‘Nanotechnologies’. The chair of ISO/TC 229 and primary supporter of this project,
Dr Denis Koltsov, has asked that the underlying metrology developed in the EMPIR project 14IND12
InNanoPart be adapted and published as an ISO Technical Report in order to meet ongoing industry and
legislative needs. The project will address these needs by collating the best practice and guidance for
nanoparticle number concentration measurement that was developed within 14IND12 InNanoPart and by
making them available to end-users as an ISO Technical report. In addition, it will also provide clear guidance
on the evaluation of measurement uncertainty providing laboratories with the required tools so end-users can
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.
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Results
The publication of an ISO Technical Report in ISO/TC 229 “Nanotechnologies” on methods to measure
nanoparticle number concentration (Objective 1)
An outline of the technical report has been produced and agreed by ISO/TC 229. A more complete draft was
written based on outputs from JRP 14IND12 and other inputs. The draft was circulated to the experts and
improved by them and the consortium over a number of cycles. This included ISO TC24/SC4 experts and
experts from the wider stakeholder community. The ISO Form 4 (new work item ballot proposal form) was
completed along with an ISO/TC 229 metrology checklist. These two documents along with the complete draft
were all sent to the ISO TC/229 JWG2 Secretary on 30 June 2020 for as a proposal for a new work item . The
ballot for this was held 8 July to 30 September 2020 and approved with 27 countries voting positively, 0 no
votes and 10 abstentions. Furthermore, 10 countries nominated experts, with 5 countries submitting comments
along with the EU JRC experts, all in allthere were 35 pages of comments to address. The document is
currently being improved, based on the comments from the new work item ballot and further discussion was
required during the ISO TC229 meeting in November 2020.
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 (Objective 2)
The project was presented at the annual ISO TC229 meetings in November 2019 and May 2020, which was
attended by NMIs, instrument manufacturers, industry representatives and the chief stakeholder. Feedback
from the attendees on the project was also obtained during this meeting. Members of the project consortium
presented the results of 14IND12 to the CCQM-P194 (Consultative Committee for Amount of Substance:
Metrology in Chemistry and Biology) (CCQM), IAWG (Working Group on Inorganic Analysis).
Impact
5 oral presentations have been given at National, European and International conferences (AVS66
International Symposium and Exhibition, Global summit on regulatory science 2019 - Nanotechnology and
nanoplastics and 1st Oyster Open Day, Nano-Korea 2020 and 4th Symposium in Science and Engineering of
Materials). These presentenations also related the results to various aspects of the 14IND12 research
findings. In addition, a presentation on standardisation of the measurement of number concentration of
nanoparticles was given at an ASTM International E56 Committee meeting, and an invited talk titled
“Complementary Measurements of Colloidal Nanoparticles and their Coatings by In-situ and Vacuum-based
Methods” was given at the Faculty of Medical Science in UCL. The project partners have been actively
engaging with ISO/TC 229 Nanotechnologies as well as ISO/TC24 SC4 particle characterisation experts.
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
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 is helping 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).
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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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