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DISCLAIMER 

This document contains the description of the COST Action EsSENce CA19118 project findings, 

work and products. Certain parts of it might be under partner Intellectual Property Right (IPR) 

rules. Therefore, prior to using its content please contact the consortium coordinator for 

approval. E-mail: charitidis@chemeng.ntua.gr .  

Should you feel that this document harms in any way the IPR held by you as a person or as a 

representative of an entity, please do notify us immediately.  

The authors of this document have taken all available measures in order for its content to be 

accurate, consistent and lawful. However, neither the project consortium as a whole nor the 

individual partners that implicitly or explicitly participated in the creation and publication of this 

document hold any sort of responsibility that might occur as a result of using its content.  

This document has been produced with the assistance of the European Union. The content of 

this document is the sole responsibility of the EsSENce consortium and can in no way be taken 

to reflect the views of the European Union. 
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D7.1: Survey on standards for carbon-based nanocomposites (safety issues) and Sensing 

devices (M6) 

Dr. Sharali Malik, co-Leader Work Group 7 Safety & Standards (CA19118 EsSENse). 

 

Institute of Quantum Materials and Technology (IQMT),  

Karlsruhe Institute of Technology (KIT), D-76131 Karlsruhe, Germany.  

E-mail: sharali.malik@kit.edu. 

 

Standards 

Standards are technical specifications defining requirements for products, production 

processes, services, test-methods, or to establish a common terminology within a specific 

sector.  

Standards are a driver for innovation. The elaboration of the relevant scientific and technical 

data, also known as pre-normative research, is key in the standardization process, which 

eventually leads to the drafting of a standard and is established in the regulatory framework 

following the increased contribution of standardization to innovation in Europe. 

Standards matter because they promote innovation through early market uptake, technology 

transfer and interoperability between devices and services; they increase quality and safety by 

defining features of many products and services, enable jobs and growth by increasing GDP by 

0.3-0.9%, support global value chains by opening markets for companies, and overcome costly 

fragmentation in the single market through a voluntary, market-driven consensus-based 

standardization process. 

 

The European Union (EU) 

Institutionally, the platform for standards development is provided by three European 

Standardization Organisations, namely the European Committee for Standardization 

(CEN), the European Committee for Electronic Standardization (CENELEC) and the 

European Telecommunications Standards Institute (ETSI)56.  

Stakeholders involved in this process include researchers, producers and distributers of goods 

and services, as well as regulatory and standardization bodies.  

Although industry usually is at the centre of standardization developments, several European 

initiatives have been launched in order to get the research community further engaged in 

standards.  

The Joint Initiative on Standardization (JIS)7, the “Putting Science into Standards” workshops, 

and the activities in CEN and CENELEC on Research and Innovation supervised by their 

STAIR (STAndardization, Innovation and Research) Working Group are good examples.  
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Significance of International Standards for Nanotechnologies 

• Global competition is intense.  

• Standards are significant enablers for commercial success at all stages of innovation -

from R&D to recycling/disposal. 

• Successful innovation in nanotechnologies requires standards based on the best of each 

nation’s science and engineering. Standards not so based may constrain innovation and 

entrench inadequate technologies.  

• Documents for standards on consensus specifications advance the field. 

• Standards influence R&D and business models. 

“Standards enable innovative products and new markets.” –Patrick Gallagher, NIST 

Director, November 2009 

 

Nanomaterials - https://echa.europa.eu/regulations/nanomaterials  

Nanomaterials are chemical substances or materials with particle sizes between 1 to 100 

nanometres in at least one dimension. 

Due to an increased specific surface area by volume, nanomaterials may have different 

characteristics compared to the same material without nanoscale features. As a result, the 

physicochemical properties of nanomaterials may differ from those of bulk substances or 

particles of a larger size. 

Many everyday products containing nanomaterials are already on the European market such as 

batteries, coatings, anti-bacterial clothing and cosmetics. While nanomaterials may offer 

technical and commercial opportunities, they may also pose risks to our health and the 

environment. Just like any other substance on the EU market, it is important to ensure that their 

uses are properly assessed and that any risks are adequately controlled. 

Nanomaterials fall under the existing REACH (Registration, Evaluation, Authorisation and 

Restriction of Chemicals) and CLP (Classification, Labeling and Packaging of substances and 

mixtures) definition of a substance, and provisions set by both regulations apply. In 2011, the 

European Commission released a recommendation for a definition of a nanomaterial. It is used 

in different European regulations, including REACH and CLP, to harmonise how 

nanomaterials are defined across legal frameworks. 

As of 1 January 2020, explicit legal requirements under REACH apply for companies that 

manufacture or import nanoforms. These reporting obligations address specific information 

requirements, outlined in revised annexes to the REACH regulation:  

 characterisation of nanoforms or sets of nanoforms covered by the registration (Annex 

VI); 

 chemical safety assessment (Annex I); 

 registration information requirements (Annexes III and VII-XI); and 

 downstream user obligations (Annex XII). 

The amendments apply to all new and existing registrations covering nanoforms. 
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REACH (Registration, Evaluation, Authorisation and Restriction of Chemicals) - 

https://echa.europa.eu/regulations/reach/understanding-reach . 

 

Understanding REACH  

REACH is a regulation of the European Union, adopted to improve the protection of human 

health and the environment from the risks that can be posed by chemicals, while enhancing the 

competitiveness of the EU chemicals industry. It also promotes alternative methods for the 

hazard assessment of substances in order to reduce the number of tests on animals.  

In principle, REACH applies to all chemical substances; not only those used in industrial 

processes but also in our day-to-day lives, for example in cleaning products, paints as well as 

in articles such as clothes, furniture and electrical appliances. Therefore, the regulation has an 

impact on most companies across the EU. 

REACH places the burden of proof on companies. To comply with the regulation, companies 

must identify and manage the risks linked to the substances they manufacture and market in the 

EU. They have to demonstrate to ECHA how the substance can be safely used, and they must 

communicate the risk management measures to the users. 

If the risks cannot be managed, authorities can restrict the use of substances in different ways. 

In the long run, the most hazardous substances should be substituted with less dangerous ones. 

REACH stands for Registration, Evaluation, Authorisation and Restriction of Chemicals. It 

entered into force on 1 June 2007. 

 

How does REACH work? 

REACH establishes procedures for collecting and assessing information on the properties and 

hazards of substances. 

Companies need to register their substances and to do this they need to work together with 

other companies who are registering the same substance. 

ECHA receives and evaluates individual registrations for their compliance, and the EU 

Member States evaluate selected substances to clarify initial concerns for human health or for 

the environment. Authorities and ECHA's scientific committees assess whether the risks of 

substances can be managed. 

Authorities can ban hazardous substances if their risks are unmanageable. They can also decide 

to restrict a use or make it subject to a prior authorisation. 
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REACH's effect on companies 

REACH impacts on a wide range of companies across many sectors, even those who may not 

think of themselves as being involved with chemicals. 

In general, under REACH you may have one of these roles: 

Manufacturer: If you make chemicals, either to use yourself or to supply to other people (even 

if it is for export), then you will probably have some important responsibilities under REACH. 

Importer: If you buy anything from outside the EU/EEA, you are likely to have some 

responsibilities under REACH. It may be individual chemicals, mixtures for onwards sale or 

finished products, like clothes, furniture or plastic goods. 

Downstream users: Most companies use chemicals, sometimes even without realising it, 

therefore you need to check your obligations if you handle any chemicals in your industrial or 

professional activity. You might have some responsibilities under REACH. 

Companies established outside the EU: If you are a company established outside the EU, you 

are not bound by the obligations of REACH, even if you export their products into the customs 

territory of the European Union. The responsibility for fulfilling the requirements of REACH, 

such as registration lies with the importers established in the European Union, or with the only 

representative of a non-EU manufacturer established in the European Union. 
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Figure 2: Allotropes of Carbon 

 

Figure 3: Uses of Carbon Allotropes 
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Review of the mechanical testing methods of composite materials – slides from a talk given 

by Prof. Nicholas TSOUVALIS, National Technical University of Athens, Shipbuilding 

Technology Laboratory.  
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Standards and Safety:- 

 

ISO/TC 229 – Nanotechnologies - https://www.iso.org/committee/381983.html 

Scope 

Standardization in the field of nanotechnologies that includes either or both of the following:  

 1. Understanding and control of matter and processes at the nanoscale, typically, but 

not exclusively, below 100 nanometres in one or more dimensions where the onset of 

size-dependent phenomena usually enables novel applications,  

 2. Utilizing the properties of nanoscale materials that differ from the properties of 

individual atoms, molecules, and bulk matter, to create improved materials, devices, 

and systems that exploit these new properties.  

Specific tasks include developing standards for: terminology and nomenclature; metrology and 

instrumentation, including specifications for reference materials; test methodologies; modelling 

and simulations; and science-based health, safety, and environmental practices. 

 

TC 113 Nanotechnology for electrotechnical products and systems 

https://www.iec.ch/dyn/www/f?p=103:7:0::::FSP_ORG_ID:1315 

Scope 

Standardization of the technologies relevant to electrotechnical products and systems in the 

field of nanotechnology in close cooperation with other committees of IEC and ISO. 

The scope of TC 113 is “Standardization of the technologies relevant to electrical and 

electronic products and systems in the field of nanotechnology in close cooperation with other 

technical committees of IEC and of the International Standards Organization (ISO) TC 229 on 

nanotechnologies.” 

Topics include terminology, measurement, characterization, performance, reliability, 

durability, environment, health, and safety.  

The standard deliverables will focus on components or intermediate assemblies that are created 

from nano-scaled materials and processes for electrical or electro-optical applications.  

Nano-Electrotechnologies are used in a wide variety of applications. Applications include: 

electronics; optics; magnetics; electromagnetics; electro-acoustics; multimedia; 

telecommunications; and energy production (direct conversion into electrical power as in fuel 

cells, photovoltaic devices and storage of electrical energy). 
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Figure 4: Examples of Technical Standards 

 

 

 

bsi. Standards Development 

https://standardsdevelopment.bsigroup.com/committees/50122125  

NTI/1 - Nanotechnologies 

Sector: Manufacturing 

Categories: Manufacturing forming processes | Chemical industry products. General | Physics. 

Chemistry | Measurement. Electrical and magnetic quantities | Mathematics. Natural sciences | 

In vitro diagnostic test systems | Solar energy engineering | Occupational safety. Industrial 

hygiene | | Pressure charging. Air/exhaust gas ducting systems | Transfusion, infusion and 

injection equipment | Chemical industry products. Other  

Overview: Under the direction of the Standards Policy and Strategy Committee, is responsible 

for the UK input to ISO/TC 229 Nanotechnologies, IEC/TC 113 Nanotechnology 

Standardization for electrical and electronic products and systems and CEN/TC 352 

Nanotechnologies as well as formulating a UK strategy for standardization in nanotechnologies 

through a broad consultation with relevant stakeholders. 

 

 

 

https://standardsdevelopment.bsigroup.com/committees/50122125
https://standardsdevelopment.bsigroup.com/categories/25.020
https://standardsdevelopment.bsigroup.com/categories/71.100.01
https://standardsdevelopment.bsigroup.com/categories/07.030
https://standardsdevelopment.bsigroup.com/categories/07.030
https://standardsdevelopment.bsigroup.com/categories/17.220.20
https://standardsdevelopment.bsigroup.com/categories/01.040.07
https://standardsdevelopment.bsigroup.com/categories/11.100.10
https://standardsdevelopment.bsigroup.com/categories/27.160
https://standardsdevelopment.bsigroup.com/categories/13.100
https://standardsdevelopment.bsigroup.com/categories/13.100
https://standardsdevelopment.bsigroup.com/categories/43.060.20
https://standardsdevelopment.bsigroup.com/categories/11.040.20
https://standardsdevelopment.bsigroup.com/categories/11.040.20
https://standardsdevelopment.bsigroup.com/categories/71.100.99
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NPL – Good Practice Guides https://www.npl.co.uk/gpgs/graphene-structure-characterisation  

Characterisation of the structure of graphene GPG145 

This good practice guide has been written by the National Physical Laboratory in collaboration 

with the National Graphene Institute (NGI), at the University of Manchester. 

The guide will enable you to find out: 

 guidance on characterising the structural properties of graphene, so that the graphene 

community can adopt a common, metrological approach that allows the comparison of 

real-world graphene samples 

 guidelines on how to initially assess the measurements required depending on the type 

of sample in different forms, that is, either a graphene sheet on a substrate, or graphene 

flakes present in a powder or liquid dispersion, and includes decision trees and flow 

diagrams 

 how to detail the accurate determination of the graphene coverage of a substrate, the 

number of layers/thickness, the lateral dimensions of flakes, layer alignment and the 

level of disorder 

 how to cover sample preparation, measurement issues, sources of uncertainty and how 

to analyse data 

This guide is primarily aimed at measurement-related professionals who have a Bachelor's 

degree in a scientific discipline and need to understand how to measure the structural 

properties of graphene. This may be as a producer of graphene, or an end-user of graphene in a 

host of technology application areas where graphene may be used. 

 

https://www.npl.co.uk/gpgs/graphene-structure-characterisation

