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1 Introduction 

 

New technologies come with new possibilities and this will inevitably ask for new or revised 

legislation and regulations. New possibilities come with new and possibly unforeseen 

applications, that may be beneficial and increase prosperity, but may also have unwanted 

consequences. Nanomaterials could have risks for human health or for the environment. Safety 

issues also come up when military use is considered.  

 

It is not only risks which justify reviewing and revising legislation and regulation. Unequal 

division of prosperity, the so-called 'nano-divide' is also an issue of concern. More neutral are 

technical matters such as patenting nanotechnology that can pose new questions, just as patenting 

gene-technology did. Nanotechnology may also lead to a need for new international (trade or 

other) agreements.  

 

Nanotechnology makes boundaries between technologies fuzzy, technologies that are currently 

covered by different laws. Within these technologies, products need to fulfil other criteria for 

testing before they can enter the market: e.g. cosmetics versus pharmaceuticals, and 

pharmaceuticals versus medical devices. As a consequence, nanotechnology leads to a need for 

new norms, standards and testing procedures (e.g. for nanometer length scales, calibration of 

SPMs and other instruments, health effects of nanoparticles, toxic effects of the nanometer size of 

particles rather than of their chemical composition). 

 

The composition of this report is guided by the following questions: 

 

- Which European directives are already covering the application of nanotechnology? Which 

authorities or European agencies are responsible? What positions are European policy makers 

taking? 

- For which issues have which groups in society (in European countries, as well as in the USA) 

already suggested a need for new legislation? Which positions have already been taken on a 

need for new legislation, norms and standards for these issues?  
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- Is there already a global debate about regulation of nanotechnology emerging, and what 

global regulatory activities exist? 

- How should standardisation and testing be adapted, which institutes are involved, and what 

standard have already been developed? 

- What arrangements have been made to cover intellectual property (patenting) and what issues 

are important concerning patenting? 

- What industrial initiatives are emerging concerning regulation of nanotechnology, with 

respect to the various above mentioned topics? 

 

The discussion on how nanotechnology leads to a need for new legislation appears to have begun 

only recently, but rapid progress is seen. In this chapter, we give an overview of the groups and 

institutes involved and the status quo of their involvement in nanotechnology. This report will be 

regularly updated, and we expect that the question of the need for new legislation and regulation 

caused by the emergence of nanotechnology will be answered still more closely in the future. 

 

2 European regulations and directives  

2.1 European Union regulatory activities 

The European Union as an overall player in European regulation will be considered separately 

from other European activities. Political activities, from within the European Parliament, will be 

discussed first. These are currently at the stage of becoming informed on what nanotechnology is, 

what potential economic benefits it will bring, and what side-effects one should be aware of: 

 

In the EUROPEAN PARLIAMENT, a hearing was organised by the Group of the European 

Peoples Party (Christian Democrats) and European Democrats (EPP-ED, the largest European 

Parliament group, www.epp-ed.org) and the Institute of Physics (www.iop.org), on 3 March 

2004. Alongside surveying industry, the European NanoBusiness Association (a Brussels based 

non profit organization dedicated to promoting a strong and competitive European 

nanotechnology based industry, www.nanoeurope.org) was also giving evidence. Explaining the 

science and identifying the issues necessary for political action were the aims of this public 

hearing chaired by Giles Chichester MEP (Member of the European Parliament for South West 
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United Kingdom, www.gileschichestermep.org.uk). Several leading European experts were 

invited to contribute their expertise to the seminar. Professor Mark Welland from the University 

of Cambridge gave an introduction to what nanotechnology is and why governments, industry 

and science alike feel it is so important. The societal implications of nanotechnology were 

reviewed by Dr. K. Eijkel, the commercial director of the Nanotechnology Institute Mesaplus, 

Technical University Twente (NL). As with all public high-technology debates, it is extremely 

important to separate fact from fiction: Prof. Wolfgang M. Heckl from the Ludwig-Maximilians 

University in Munich and Ms. Fiona Fox from the Science Media Centre at the Royal Institution 

(UK) discussed ways for responsible scientists to promote dialogue. Concluding the hearing, Dr 

Renzo Tomellini from the EC Nanotechnology Programme and Tim Harper from the European 

Nanotechnology Business Association (ES) investigated what other economic areas are doing, 

and how their strategy differs from that of European countries.1

On 11 June 2003, an earlier seminar had been organised in the European Parliament by a 

coalition including the ETC group, Greenpeace and the Green party in the EP. At this hearing, 

risks and other societal consequences of nanotechnology had been stressed. The Member of the 

European Parliament Dr. Caroline Lucas (UK, Green Party) and other participants called for a 

moratorium on nano-products applied to the skin. Dr. Jürgen Altmann (BICC, Germany) called 

for a moratorium on non-medical implants, which could be used for military applications (cyber-

soldiers). It was proposed that the US should slow down research on military applications of 

nanotechnology to give time for a global debate about legal limits to the technology.2

Positions of European political parties on regulation of nanotechnology are the following. The 

Greens/ European Free Alliance (www.greens-efa.org) in the European Parliament adopted a 

policy statement on the Johannesburg World Summit on Sustainable Development (24-04-02). 

This includes a call for “An International Convention for the Evaluation of New Technologies 

(ICENT) responsible for evaluating the sustainability of new deep-impact technologies such as 

genetics and nano-technology as well as validating their regulation and use.” So far, other parties 

have not published positions covering nanotechnology regulation. The European Parliament has 

asked for more funding of nanotechnology research, as part of EU innovation policy. 

 

ITRE, the Committee on Industry, Research and Energy of the European Parliament organised a 

workshop on "Precautionary Principle and Nanotechnology" in 2004. An accompanying report 
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has its focus on nanotechnologies and especially on nano-particles. This report concludes the 

following. The adaptation of the existing regulations to the nano specifics is still lacking. The 

Precautionary Principle of the European Union (COM 2000) points out that scientific uncertainty 

is no reason for inaction if there might be immense adverse effects. Some elements of the 

Precautionary Principle exist in different regulation approaches. The regulation of Chemicals, 

especially the proposal of the REACH (see further down in this section) regulation, as well as the 

regulation of pharmaceuticals are examples of a precautionary approach The existing regulations 

might be able to capture potential adverse effects of nanotechnologies, especially of nano-

particles. Further possible developments of nanotechnologies might be captured by approaches of 

the regulation of genetic modified organisms.3

 

European Union funded research comprises little research as to the risks and need for economic 

uptake of nanotechnology, despite the fact that a substantial amount of money was allocated for 

nanotechnology in the sixth framework programme: 

 

In the SIXTH FRAMEWORK PROGRAMME, the Third Thematic Priority of the Focusing and 

Integrating research part is called "Nanotechnology and Nanosciences, knowledge-based 

multifunctional materials and new production processes and devices (NMP)", and has a budget of 

EUR 1300 million for 2002-20064. This priority is oriented to technical research and explicitly 

states as a cross cutting issue that "A particular effort will be carried out to take into 

consideration the ethical, social, legal, regulatory and wider cultural aspects of the research 

including socio-economic research, and innovation, resulting from the possible deployment, use 

and effects of the newly developed technologies or processes and scenarios covered by each of 

the thematic priorities. This effort will be complemented by socio-economic research carried out 

within the priority addressing ‘Citizens and governance in a knowledge based society’". The 

work programme has sections on "Hazard reduction in production plant and storage sites", 

"Human-friendly, safe and efficient construction", and "Impact on human health and 

environment" (about nanoparticles). The section "Industrially relevant production of 

nanoparticles" (about storage of the nanoparticles, i.e. powders and/or fibres) mentions that 

"Toxicological studies should also be included, where these are relevant". Under the application 

areas health, food, chemistry, energy, and the environment the general header of "Ethical, legal, 
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social aspects of research in nanotechnology" is found, where it is stated that there should be 

promoted a "dialogue with civil society focussing in particular on the communication. The issues 

to be addressed are ethical, legal (including, as the case may be, regulatory issues, establishing 

priorities for standards and metrology needs, and specific Intellectual Property Rights (IPR) 

aspects) and/or social (including, where relevant, foresight activities and the possible impact of 

nanotechnology, as such or in combination with information technology, nano-biology and/or 

cognitive sciences)". 5

 

For the seventh framework programme, the European Commission has prepared a 

communication that foresees such research: 

 

The EUROPEAN COMMISSION (http://europa.eu.int) has published a Commission 

Communication on nanotechnology6. Ezio Andreta, director for Industrial Technologies in DG 

research announced this at the EuroNanoforum 2003 in Trieste, Italy, December 2003. The main 

topic of this Communication is the need for investment in nanotechnology under the Seventh 

Framework programme (2006-2011), but risk assessment is also addressed to. The Commission 

Communication was sent to the European Parliament and the Council 12 May 2004.7  

In the Communication, the EC proposes a "European Strategy for Nanotechnology". This sketch 

for a policy plan includes several proposals related to legislation covering nanotechnology, such 

as patenting, standardisation and risks. The EU member states should increase and coordinate 

their activities in the areas of metrology, standardisation and normalisation (see pages 20, 21, and 

22 of the Communication). The European Commission promises to maintain ethical principles 

governing nanotechnology (page 24). Globally, the European Commission aims for an 

international Code of Conduct to ensure global agreement on basic principles for a responsible 

development of nanotechnology (page 26). The Commission has also published a 

Communication on the future of research.8

The long awaited Action Plan on Nanotechnology was adopted by the European Commission on 

7 June 2005. It foresees to intensify dialogue at international level with a view to adopting a 

declaration or a ‘code of conduct’ for the responsible development and use of nanotechnology. 

The action plan addresses issues of mutual benefit at global level e.g. on nomenclature, 

metrology, common approaches to risk assessment and the establishment of a dedicated database 
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to share toxicological and ecotoxicological as well as epidemiological data. In this Action Plan, 

the Commission calls upon the EU Member States to increase their support for nanotechnology 

research and capacity building in less developed countries. It highlights the potential of 

nanotechnology to contribute towards the Millennium Development Goals and sustainable 

development e.g. as regards water purification, providing high quality and safe nutrition, more 

effective delivery of vaccines, lower cost health screening, more efficient conservation and use of 

energy.9

 

The Directorate General for Health and Consumer Protection (DG SANCO) of the European 

Commission is concerned with health risks of nanotechnology. They have completed a 

preliminary risk analysis at a workshop held by DG SANCO on the 1-2nd March 2004.10

 

The Directorate General for Research also had a small workshop entitled "European Workshop 

on the Social and Economic Impact of Research on Nanotechnologies and Nanosciences" held on 

the 14-15th April 2004 in Brussels. 11

 

As a sequel to the Communication on a European strategy for nanotechnology, the European 

Commission held a workshop 'Research Needs on Nanoparticles' 12. This workshop addressed 

the need for research as to the risks of nanoparticles for health and environment. Currently the 

regulation of the medical device industry in Europe is based on three European Commission 

Directives. These are the Medical Devices Directive (MDD), the Active Implantable Medical 

Devices Directive (AIMDD) and the In Vitro Diagnostic Directive (IVDD). Separate EU 

Directives relate to medicinal products for human use and clinical trials of medicinal products. 

Within the scope of the present regulations no distinction is made between medical devices and 

pharmaceuticals based on conventional technology and those based on nanotechnology. The 

Commission (Unit G.4 — Nanosciences and Nanotechnologies) found that, at present, no 

specific regulations exist in Europe which refer specifically to the production and use of 

nanoparticles either for workers or consumers’ safety or for environmental protection. They also 

concluded that there is no evidence of the need for such regulation. They concluded that "neither 

any nano-'euphoria' nor nano-'demonization' will be beneficial. "Appropriate beforehand 
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assessment should be carried out before starting with mass production of engineered 

nanoparticles, and guidelines should be issued for new possible production processes, on the 

basis of scientific evidence and need. Such guidelines should address the production phases and 

the full life-cycle of the nanoparticles. Cells, organs, organisms and the environment should be 

considered." They recommend international cooperation and see  a coordinated or joint call in 

2006 between the European Commission and concerned agencies of the USA such as EPA, NIH 

and NIOH as a promising action. 

 

Technical research matters concern the development of methods to warrant safety and quality of 

products. Technical research is the scope of the Joint Research Centre. Health issues appear to be 

the main concern. No research specifically addressed to products involving nanotechnology 

exists yet. However, discussions as to this topic are currently taking shape: 

 

The JOINT RESEARCH CENTRE (www.jrc.es) is the European Union's scientific and technical 

research laboratory and a part of the European Commission. It is a Directorate General, providing 

the scientific advice and technical know-how to support EU policies. The status as a Commission 

service, which guarantees independence from private or national interests, is crucial for pursuing 

the mission.  

The Joint Research Centre has organized a workshop on the applications of nanotechnologies in 

the medical domain. "The workshop we are preparing aims at discussing the need for 

adapted/new European regulation in the context of nanotechnological applications in the health 

area with a small group of experts. This will probably be followed up by a study investigating the 

issue more in depth. For the time being, I am not aware of any regulatory initiative on a European 

level in this area. Our study is supposed to provide the necessary background information to 

support the decision-making process whether any initiative should be started."13 This European 

Workshop on Nanotechnology, Health and the Environment was held at the JRC Ispra, 17-19 

May 2004.14

 

General environmental protection issues are taken care of by the European environment agency. 

Nanotechnology is not yet a separate point of attention, but is attracting attention together with 

other emerging technologies:  
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EUROPEAN ENVIRONMENT AGENCY (EEA) aims to support sustainable development and 

to help achieve significant and measurable improvement in Europe's environment through the 

provision of timely, targeted, relevant and reliable information to policy-making agents and the 

public (http://org.eea.eu.int). In their annual management plan for 2004, EEA intended to focus 

72 weeks of time and 130 thousand euros on emerging issues. EEA aims to "Identify and select 

for analysis and outreach a few emerging issues, that are arising from scientific research, 

monitoring, public concerns and from policy analyses. Focus on developing further the idea of 

long term environment and health monitoring, understanding better how to move from 

information to action, the application of the precautionary principle with case studies on for 

example nanotechnologies, and the treatment of uncertainty." 15

 

In the specific area of chemistry, a longer history of safety awareness exists. This concerns the 

risks of fine dust; a topic instigated by e.g. the asbestos problem. As no distinction of particle 

sizes was made so far, logically no particles were labelled as nanoparticles. The issue of fine dust 

is covered by the EU regulatory framework REACH: 

 

A safety issue especially related to nanotechnology is that of fine dust, nowadays called 

nanoparticles. This is an issue within the scope of chemistry. However, up to now nanoparticles 

have not been a specific subject of the current considerations of the European Parliament or 

Council on the Commission's proposal, says Geert Dancet, Head of the Unit Environmental 

aspects of enterprise policy, resource-based & specific industries that deals with the regulations 

of REACH. This is the acronym of Registration, Evaluation and Authorisation of Chemicals, a 

EU regulatory framework that was adopted on 29 October 2003.16 On 26 April 2005, the 

organisation European Voice held a conference "Within REACH, a major one-day conference on 

EU chemicals policy"17. In his introductory speech, Stavros Dimas, Member of the European 

Commission, responsible for Environment, said: "…, our well-being as a society is substantially 

based on chemicals. Chemicals are everywhere, and are an essential component of our daily 

lives. … There is a worrying increase in health problems that can be partially explained by the 

use of chemicals. … The cause of these problems is the same: there is, at the moment, a huge 

knowledge gap in relation to chemicals. … With REACH, chemical safety will go hand in hand 
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with chemical innovation."18 European Voice is a weekly newspaper with an independent view of 

the EU, published by The Economist Group since 1995.19

On 13th February 2001, the European Commission adopted a white paper setting out the strategy 

for a future Community Policy for Chemicals. The main objective of the new Chemical Strategy 

is to ensure a high level of protection for human health and the environment, while ensuring the 

efficient functioning of the internal market and stimulating innovation and competitiveness in the 

chemical industry (COM(2001)88)20. Art. 1 states that this Regulation "lays down provisions on 

substances within the meaning of Article 3(1)", in which substance roughly means a chemical 

element and its compounds in the natural state or obtained by any manufacturing process, 

including any additive but excluding any solvent. These provisions shall apply to the 

manufacture, import, placing on the market or use of such substances on their own, in 

preparations or in articles. "So this Regulation aims at ensuring safe manufacture and use of a 

substance. It does not specifically address the issue of particle size. However, the obligation is on 

the manufacturer to assess the properties and the potential exposure resulting from the 

manufacture and use of this substance. Article 13 requires that a chemical safety assessment that 

addresses human health, physicochemical and environmental hazards shall be performed 

according to Annex I of the proposal. So it would be in this assessment to take into account any 

specifics of the particle size of a substance." 21 Further research into nanoparticles toxicity is also 

carried out by the EC-funded project Impart-Nanotox.22

A Briefing Note of the European Parliament more specifically addresses the issue of 

nanotechnology, and points out that the above mentioned White Paper faces the challenge of 

introducing a system that is capable of dealing with the large number of already existing 

substances. These substances account for 99% of total sales, and among these are the fine 

particles that are now labelled as nanoparticles.23

The EU Scientific Committee for Cosmetic Products and Non-Food Products (SCCNFP) issued 

an opinion, that titanium dioxide particles are a safe component in sunscreen whether or not 

subjected to various treatments (coating, doping, etc.), irrespective of particle size.24 However, in 

the case of nanoparticulate ZnO also used in sunscreen formulations the SCCNFP concluded that 

for a proper safety evaluation an appropiate safety dossier on micronised ZnO itself, including 

possible pathways of cutaneous penetration and systemic exposure, is required.25  
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In March 2005, a European Commissioned-funded project NANOLOGUE 26 was launched, 

bringing together leading researchers from across Europe to facilitate an international dialogue on 

the social, ethical and legal benefits and potential impacts of nanoscience and nanotechnologies. 

This 6th Framework Programme project is led by Wuppertal Institute in Germany and features 

consortium partners EMPA (the Swiss Federal Laboratories for Materials Testing and Research) 

in Switzerland, Forum for the Future in the UK and triple innova of Germany. The project will 

last 18 months.  

 

 

2.2 Other European regulatory activities 

Initiatives not coming from the European Union are those from business associations and from 

technology assessment (TA) organisations and NGOs. Two major business associations are the 

European Nanobusiness Association (ENA), for emerging nanotechnological industry, and 

Eucomed, for medical technology. A European Technology Assessment network under formation 

is TANTE, which is currently centred in The Netherlands. ENA and TANTE are organisations 

that are specifically occupied with nanotechnology. Eucomed has a wider scope, but is aware of 

the regulation issues that nanotechnology presents. 

 

The EUROPEAN NANOBUSINESS ASSOCIATION (www.nanoeurope.org) is an industrial 

and trade organisation founded to promote the professional development of the emerging 

business of nanotechnology at the European level. Among its activities are: providing education 

for the public; writing of position papers; analysis of legislation; drafting of standards; and 

providing expert testimony to political leaders and decision makers. In their 2004 Survey, they 

found that the majority of the participants in the survey felt that regulation would moderately-to-

a-lot influence their business, and that regulation should come from the European Union.27

 

EUCOMED (www.eucomed.be), The European Medical Technology Industry Association, is a 

European association of medical device manufacturers. This association represents the interests 

of a large number of non-pharmaceutical European medical technology industry. However, the 

borders between the fields of pharmaceutics and medical devices become less and less clear 
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(think of, for example, drug delivery by means of nano-carriers), and Eucomed called upon all 

European health authorities to develop a new approach for the growing variety of emerging 

medical technologies, which elude the traditional drugs-devices, divide. In the UK, such new 

approach has already been put into practice by merging two agencies for medicines and devices 

control.28

The other side of the coin becomes apparent in the proposed European directive 2001/83/EC, in 

which no exception is made for borderline products: if medical devices were regulated as 

pharmaceuticals, the registration process would last a number of additional years. Many medical 

devices have a much shorter lifecycle than drugs and consequently only a relatively small number 

of units are sold per model; treating these as drugs would give needless delay and highly 

increased costs and possibly a downturn on their investment in Europe would take place.29

Richard Moore, Director of Scientific Affairs at Eucomed, foresees potential benefits for patients 

of the innovation arising from “integration of several different advanced technologies into a 

single product, e.g. electronic miniaturisation, advanced materials science and telematics”, but 

also expects a need for new EU legislation to ensure patient safety and a good investment 

environment. A “potential area of concern from the regulatory viewpoint is emerging medical 

technologies such as nanotechnology and where within the regulatory framework these may fit. 

…work at the atomic, molecular and nano-levels has the potential to profoundly challenge 

‘traditional’ regulatory demarcation boundaries.” 30  

 

TANTE will be a network for TECHNOLOGY ASSESSMENT OF NANOTECHNOLOGY IN 

EUROPE. It is led by Arie Rip of the University of Twente, and aims aim to have a worldwide 

span.  Members from Nano-Impulse and NanoNed will form this network. As for now, members 

of the Universities of Twente, Utrecht, Amsterdam, Delft, Eindhoven are involved, as well as 

from Nanoforum, TNO (Dutch organisation for Applied Science Research, for companies, 

governments and societal organisations, www.tno.nl), STT (Netherlands Study Centre for 

Technology Trends, www.stt.nl), WUR (Agricultural University Wageningen) and the Rathenau 

Institute. NanoNed is an initiative of the Dutch Department of Economic Affairs, as a result of a 

2002 marketing research project to explore the chances for microsystems technology in The 

Netherlands. Part of NanoNed is financed under the name "Nano Impuls". An amount of 

22.7 million euro is allocated to this programme.31
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3 National regulatory institutions and discussion groups 

The amount and type of attention that is paid to the prospected impact of nanotechnology differs 

between countries. Most attention is given to issues concerning health, safety and environmental 

risks. Germany produced a TA study with the widest scope that also included labour legislation. 

A Swiss TA institute presented a study in the area of medicine. In the United Kingdom an 

extensive study is currently being carried out on nanotechnology, part of which will be devoted to 

investigating the need for legislative action for nanotechnology. In the Netherlands, a TA 

institute is involved in stimulating the national public debate and has nanotechnology as one of 

its working fields. Outside Europe, the USA is leading the discussion about nanotechnology, with 

their recent Nanotechnology Initiative having attracted worldwide attention. 

3.1 Germany 

In 1990 the German government created the Office of Technology Assessment (TAB) 32 whose 

remit is to design and implement technology assessment exercises that aid the German 

government’s decision-making processes on research and technology developments.  As part of 

this TAB produced a report (number 92) on nanotechnology in July 2003.33   

In summary, their findings and conclusions were as follows. No regulations especially devised 

for nanotechnology exist in Germany, and were not found in other countries either. First, a 

systematic and extensive analysis of existing relevant legislation has to be done. In first instance, 

the following law systems are relevant for nanotechnology: 

- (German) air pollution legislation 

- Chemistry legislation 

- Labour legislation 

- Pharmacy legislation 

- Medical products legislation 

- Food and preservative legislation 

- "Novel Food" regulation (EU) 

 

From these, the following regulation instruments can be built: 
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Nano product Safety check by means of 

Pharmaceutics Admittance policy 

Medical products - No governmental admission policy 

- Conformity procedures (CE-Marking) 

- Self-certification (low risk products) 

Food - Production requirements 

- Licence and registration obligations 

- Caution and safety labels 

- Bans 

"Novel Food" - Admission policy 

- Notification of available equivalents 

Cosmetics - Policies on micro-biological state 

- Licence and registration obligations 

- Proof of competence as requirement 

for practising in cosmetics 

Air pollution - Limiting values according to 

BImSchG/BImsch V 22 

Risk at the workplace - Safety measures 

Dangerous substances - Registration of substances 

- Rules for handling dangerous 

substances 

 

In addition to providing an analysis of trends in nanotechnologies and nanosciences, this report 

examines the social and ethical implications and recommends that: “Research into societal and 

ethical aspects of the development and widespread use of nanotechnology should be initiated 

now.” 

- Data protection and privacy arrangements are investigated regularly and publicly debated. 

- There is a central information point for public access. 

- “Sociological and liberal arts” training be incorporated into the education of future 

nanotechnologists. 
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- An improved database on the environmental and human health impacts of 

nanotechnology be established to allow informed political decisions to be taken. 

- A “systematic and comprehensive” review of current legislation as pertaining to 

nanotechnology is performed. 

- A monitoring programme is established to track future applications of nanotechnology. 

This Monitoring-Programme should e.g. point at and evaluate biomedical, ecological, 

social and economical consequences, and stimulate research projects to solve open 

questions, and possibly gives directions for modifications of relevant legislation. 

 

The German government has engaged the public and scientists in debate by staging a series of 

events around the country as part of the “Year of Technology 2004”.34  As part of the “Agenda 

2010” reform programme there is recognition that the public must have input into ethics in 

science and that this will be a continuing relationship.35  The German government also 

established the National Ethics Council in 2001 that advises on ethical issues in life sciences (and 

therefore could advise on future implications of nanotechnology in health and medicine).36   

The parties of the German parliament support Nanotechnology in an unusual uniformity. Most 

parties want an increase in the concomitant research about ethical aspects and the benefits and 

risks of nanotechnology, and they support the financial funding by the government. Some want a 

further increasing in the level of funding. 

 

The German Green Party held a hearing 37 to discuss nanotechnology on March 1st, 2004. The 

conclusion from this was, that nanotechnology shows enormous potential but it also warned 

against optimistic expectations. As a result, the party wants to improve the interdisciplinarity of 

and networking in research, and states that it is indispensable to include ecological, ethical and 

social concomitant research from the beginning. It also recommends that effects on the 

environment and health should be analysed. 

 

The German parliament held a plenary debate about nanotechnology on May 6th, 2004 38. The 

debate was requested by the coalition of Social Democratic Party (SPD) and Green Party and an 

initiative of the Free Democratic Party (FDP). The FDP has asked for a department spanning 
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strategy and a strengthening of basic research, a further development of application oriented 

research in close cooperation with companies and a strengthening of the centres of competence. 

They support improved research of ethical aspects and the impact on environment and health.  

The SPD and Green Party support the recently published German framework programme and 

also an improved networking between basic research and companies along the whole value chain. 

They request an intensifying of the public discussion about the benefits and risks of 

nanotechnology. 

 

The Christian Democratic Union (CDU) has also a positive standpoint on nanotechnology. They 

support further increases in funding by the German government.39

 

RESEARCH CENTER KARLSRUHE organised a workshop for material scientists, toxicologists 

and technology researchers on 8 December 2003, to discuss the relationship between 

nanomaterials, toxicology and technology assessment. Companies and institutes contributing to 

the panel were the Research Centre Karlsruhe, Fraunhofer-Institute INT Euskirchen, VDI 

Düsseldorf, University of Bern, Degussa Hanau, and BASF Ludwigshafen. The outcome was a 

set of lists of research questions from Toxicologists, Nanomaterials experts and Technology 

Assessment experts to each other.40

 

3.2 Switzerland 

TA-SWISS is the national Technology Assessment organisation in Switzerland (www.ta-

swiss.ch). A recent TA-Swiss study on Medical nanotechnology 41 recommended some 

legislative activities to control nanotechnology. In particular, they recommended the installation 

of an international Competent Body, which should monitor the development of nanotechnology 

and identify and limit potential dangers caused by it early on. This body should also stimulate 

communication about nanotechnology between scientists and the public and launch awareness-

raising campaigns to enable consumers to evaluate the usefulness of nanotechnology for their 

health planning. A special report was dedicated to nanotechnology in medicine. The report points 

at the risks of abuse and at the risk of the "transparent" citizen (due to improvements in gene and 

other analyses). Due to the latter, the right of ignorance will be a matter of debate. The report 
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recommends the institutionalisation of a permanent process of observation, reflection and critical 

analysis. Actors in this process should be research, business, society and government. In this 

way, they hope to avoid mistakes that occurred previously with the introduction of novel 

technologies like gene technology42. 

On 15 September, 2005, The Innovation Society (Innovationsgesellschaft) launched an 

international “Nano-Regulation” platform43, during the NanoEurope 2005 conference in St 

Gallen, Switzerland. This platform is currently supported by 16 private and public partners 

interested in nanotechnology regulation from Switzerland. They are open to partners from other 

countries as well. They intend to discuss a first progress report at NanoEurope 2006, on 13 

September 2005 in St. Gallen. 

 

3.3 United Kingdom 

The Economic and Social Research Council (ESRC) published a report in 2003 entitled “the 

social and economic challenges of nanotechnology”.44  This report identified three important 

themes for the social sciences: the governance of technological change; social learning and the 

evaluation of risk and opportunity under uncertainty, and the role of new technology in 

ameliorating or accentuating inequity and economic divides. 

In June 2003 the UK government commissioned the Royal Society and the Royal Academy of 

Engineering to carry out an independent study of likely developments in nanotechnology and to 

examine whether nanotechnology raises, or is likely to raise, new health and safety, 

environmental, social or ethical issues which are not covered by current regulation.45

The study consisted of a number of workshops variously involving scientists and engineers, civil 

society groups and a cross-section of the general public.  A final report was published in summer 

2004.  

Findings and discussions of this report included: 

- Lack of public perception (only 29% had heard of nanotechnology and only 19% could 

give a definition).  However of those that had heard of nanotechnology the majority 

(68%) were positive about it listing benefits in health and material science. 

- Necessity for the scientific community to engage with the media, as media coverage of 

nanotechnology developments will have a major impact on public perception.  In this 
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context it is important that balanced, realistic views that use unambiguous language are 

presented to remove the image of nanotechnologies being “science-fiction” or “too 

dramatic and radical, and therefore risky” e.g. clean rooms are often perceived as being 

associated with infectious diseases and radiation, while the terms “self-replication” or 

“self-assembly” conjure up images of “grey goo”. 

- Observation that the pace of technological advances should be linked to public 

understanding and decision-making, and that nanotechnology should not be imposed on 

the public (e.g. eradication of disability).  If the public are not engaged early on this could 

have a major negative impact on development. 

As to regulation, the report concludes that present regulatory frameworks at EU and UK level are 

sufficiently broad and flexible to handle nanotechnologies at their current stage of development. 

For the near future, the report mentions several examples of areas where modification of 

regulation on a precautionary basis is recommended: 

Nanoparticles and nanotubes: it is recommended that the Health and Safety Executive carry out a 

review of the adequacy of exisiting regulation to assess and control workplace exposure to these 

particles. 

Chemicals produced in the form of nanoparticles: are recommended to be treated as new 

chemicals under the existing regulatory frameworks of UK chemical regulation (Notification of 

New Substances) and its proposed replacement being negotiated at European Level (Registration, 

Evaluation and Authorisation of Chemicals). 

Cosmetics: it is recommended that the use of nanoparticles in such products be dependent on a 

favourable opinion by the relevant European Commission scientific safety advisory committee. It 

is also recommended that the European Commission, with the support of the UK, review the 

adequacy of the current regulatory regime with respect to the introduction of nanoparticles into 

any consumer products. 

Disposal, destruction or recycling of products that contain nanoparticles or nanotubes: it is 

recommended that procedures be published that outline how these materials will be managed to 

minimise possible human and environmental exposure. 

Future applications of nanotechnologies may have an impact on other areas of regulation as, for 

example, developments in sensor technology may have implications for legislation relating to 
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privacy. In the report, it is concluded that there is no case for the moratorium which some have 

advocated on the laboratory or commercial production of manufactured nanomaterials. 

The UK government has responded to this report with promises of tighter regulation and further 

research to fill knowledge gaps. The government's response pledges an assessment of current 

regulatory mechanisms intended to control the release of nanoparticles and nanotubes in the 

environment, and to ensure that safeguards to public health are robust. The government will also 

work with its EU partners in order to gauge the need for specific European guidance on the 

assessment of risks associated with medicines and medical devices.46  

 

As the borders between the categories of pharmaceutics and medical devices are less and less 

clear, the Medical Devices Agency (MDA) has been merged with the Medicines Control Agency 

(MCA) as of 1st April 2003, to form the MEDICINES AND HEALTHCARE PRODUCTS 

REGULATORY AGENCY.47

 

3.4 The Netherlands 

The RATHENAU INSTITUTE is an independent institute raised by the Ministry of Education, 

Culture and Science, which stimulates research and discussion in order to help politicians and 

citizens to form an opinion about scientific and technological developments. In a workshop on 

the risks of nanoparticles, representatives from government, industry, science and pressure 

groups discussed how such risks could be handled.48

The Rathenau Institute organised a hearing with the Dutch Parliament and the Parliamentary 

Theme Committee Technology Management on 13 October 2004. As a guide to this hearing, the 

Rathenau Institute published the document "To appreciate the small..." 49. With this concise 

booklet, a very readable document for the Dutch-speaking regions appeared. An ample overview 

is given without elaborating on details. The interested reader is shown the way to more 

information in the ten pages of notes supplemented. The text of this document is well accessible 

for both experts and non-experts. For non-Dutch readers, a summary can be found at 

www.nanoforum.org (article of 5 May 2004). An account of the hearing can be found in the 

report "Small technologies - large consequences" 50. 

 20

http://www.nanoforum.org/


During 2005, the Rathenau Institute is organising several public debates on nanotechnology, 

including a Tumult Debate in June 2005 in Utrecht and a future workshop on biosensors with 

Studium Generale in Eindhoven, in September 2005. They are also working on Nanotechnology 

in Focus, which aims to select the five applications of nanotechnology which lead to most 

pressing societal issues at the moment. The list of candidate applications will be published in 

Autumn 2005.51

 
The ROYAL NETHERLANDS ACADEMY OF ARTS AND SCIENCES (KNAW) prepared a 

report on nanotechnology after a request of the Ministry of Education, Culture and Science, 

entitled "How big can small be?" 52. One of the recommendations in the report was: "The 

government has a task in initiating a well structured discussion on the use and risk of nanoscience 

and nanotechnology." End December 2004, the minister of Education sent the report by the 

expert committee on nanotechnology of the Royal Dutch Academy of Sciences to the Parliament. 

Minister Maria van der Hoeven believes that nanotechnology is important for economy and 

society. The report also points out potential risks for health and environment. Both aspects will 

receive attention from the Dutch government.53  

 

FOUNDATION NATURE AND ENVIRONMENT (Stichting Natuur en Milieu, 

www.natuurenmilieu.nl) through prof. dr Lucas Reijnders, professor in environmentology at the 

University of Amsterdam (www.science.uva.nl/ibed) and the Open University, warns against the 

risks of nanoparticles for health. Reijnders advises that government and industry reserve about 

ten percent of their expenditures for the study of risks and risk restrictions. In an article in the 

Financial Newspaper (Financieële Dagblad), he tries to stimulate the public debate on the risks of 

nanotechnology by giving examples of animal experiments in which nanoparticles have proven to 

be harmful. Buckyballs, fibres in textile, titanium and zinc oxide in suntan oil and Teflon layers 

in frying pans are mentioned as examples. He wrote his article in reaction to the Science Budget 

2004 of the present Dutch government in which nanotechnology was declared to be one of the 

three top priorities with a government budget of about 150 million euros.54

 

In response, Reijnders' article, the editor of CHEMICAL WEEKLY (Chemisch2Weekblad), 

Alexander Duyndam, has published an editorial that supports Reijnders' view. Alexander 
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Duyndam emphasises that the questions raised are not of the 'grey goo' type, but of questions that 

are already relevant such as small particles, like fine dust, cigarette smoke and viruses.55

At the HOGESCHOOL ZUYD / UNIVERSITY DÜSSELDORF (Germany), prof. Paul Borm 

says in a reaction to Reijnders' article, that the Dutch interest in possible risks is not as low as 

Reijnders suggests. He refers to a meeting of the Rathenau Institute and the pan-European 

attention via the sixth Framework Programme, and the fact that other countries such as Germany 

have already performed pioneering work 56. 

 

RIVM, the Laboratory for Toxicology, Pathology and Genetics at the National Institute for 

Public Health and the Environment is currently performing an investigation into the presence of 

fine dust concentrations as air pollution in The Netherlands. In a draft report (nr 609026003) they 

observed that concentrations often cross the specified thresholds. In a relatively small country 

such as The Netherlands, there is a relatively large contribution of foreign countries to its air 

pollution. This necessitates European legislation, in addition to the responsibility of the ministries 

of VROM (housing, land-use planning and environmental management), of Economic Affairs, of 

Transport, Public Works and Water Management, and of Agriculture, Nature and Food Quality 

for intervening measures. RIVM is currently working on studies to look at chances and risks of 

nanotechnology for health. 

 

FRIENDS OF THE EARTH NETHERLANDS (Milieudefensie) and the regional action group 

ZUID-HOLLANDSE MILIEUFEDERATIE also picked up on the issue of aerosol pollution. 

Their study was specifically focussed on exhaust fume pollution near motorways. During a city 

debate on 20 March 2003, prof. Sjaak Slanina of the Universities of Wageningen, Beijing and 

San Salvador, presented a survey of the alarming situation in The Netherlands. In order to 

regulate the problem, the advice was given to limit the maximum allowed speed to 80 km/h. 

Later the same year, Milieudefensie proposed this solution in a letter to the Lower Chamber 

committees for Transport, Public Works and Water Management and VROM.57

 

The HEALTH COUNCIL Gezondheidsraad has installed a committee on Nanotechnology and 

Health in December 2004. This committee will publish an advice to the Dutch government on 

this in Autumn 2005. Members are professors Wiebe Bijker (Univ. Maastricht), Inez de Beaufort 
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(Erasmus University Rotterdam), Albert van den  Berg (University of Twente), Paul Borm 

(University Düsseldorf and Hogeschool Zuyd), W. Oyen (UMC Nijmegen), George Robillard 

(RU Groningen, BIOMADE) and Dr. H.van Dijk (secretary).58

 

The MINISTRY OF JUSTICE has organised a conference on Ethical. Legal and Social 

Implications of New Technologies with a strong focus on nanotechnology on 6 April 2005. The 

aim of this conference was to start an internal debate in this and other government departments 

about legislative aspects of the emergence of these technologies which may occur in the next 25 

years.59

The MINISTRY OF ENVIRONMENT VROM will publish a survey of chances and risks of 

nanotechnology for the environment in November 2005. They have asked the Health Council 

(Gezondheidsraad) and RIVM for reports on health effects on nanotechnology, which will be 

published beforehand.1

3.5 France 

CCNE (Comité Consultatif National d'Ethique) is a national ethics consultation committee that 

has a working group Nanotechnologies with six members. This working group will make 

proposals to the United Nations for establishing, on an international level, regulations on the safe 

use of nanotechnology. In this scope, PACTE (Prospectives et Actions Communautaires pour les 

Technologies et l'Ethique), an association concerned with prospectives and social actions on 

ethics and technology, held a debate on ethics and nanotechnology on 4 May 2004.60

 

In a French Senate report on nanotechnology and medical progress, also international regulations 

for manufacturing are said to be desired. 

 

3.6 Belgium 

The Flemish Institute on Science and Technology Assessment viWTA has organised a discussion 

in the Flemish Parliament on Nanotechnology in June 2005. Participants were natural and social 

scientists working on nanotechnology, politicians and the public. At this meeting they presented a 

                                                 
1 Source Rathenau Institute: http://www.rathenau.nl/showpage.asp?steID=1&item=1162#project   
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dossier on nanotechnology summarising the state of the art of research and industrial interest in 

Belgium and an overview of policy issues. The natural scientists were concerned that too much 

public debate at this early stage on nanotechnology would slow down technology development in 

Belgium (or Europe in general).61

 

The Flemish Green party Groen! Organised a workshop on nanotechnology, health and 

environment at their summer weekend in August 2005. Over 20 politicians and other members 

discussed policy issues of nanotechnology together with Dr Lieve Goorden of University of 

Antwerp and Ineke Malsch on behalf of Nanoforum.62

3.7 The United States 

The US funding of hundreds of millions of dollars a year is shared by a broad range of federal 

agencies that are presently investing in nanotech research and development: the Department of 

Defense, Department of Energy, Department of Justice, Department of Transportation, 

Environmental Protection Agency, NASA, National Institutes of Health, National Institute of 

Standards and Technology, National Science Foundation, and the Department of Agriculture 

(Gutierrez 2004). Although there are a number of governmental agencies involved in 

nanotechnology research, this work is facilitated and directed by the NATIONAL 

NANOTECHNOLOGY INITIATIVE (NNI, www.nano.gov). The recently passed bill puts the 

President's National Nanotechnology Initiative into law and authorizes $3.7 billion over the next 

four years for the creation of the Nanotechnology Coordination Office and the funding of federal 

government nanotechnology programs. Part of this program is reserved for research on economic, 

social and ethics aspects of nanotechnology. For this part of the research the American 

Nanotechnology Preparedness Center was established. 

 

The ELECTRONIC PRIVACY INFORMATION CENTRE warns that nanotechnology has the 

potential to revolutionize our concept of individual privacy. As computing capabilities become 

increasingly smaller and more efficient, collecting, storing, sharing and processing large amounts 

of information will become easier and cheaper. With that, nanotechnology has the capability of 

dramatically improving surveillance devices. They advise that it would be wise for Congress to 

enact legislation in advance of the adoption of nanotechnology innovations to guard not only 
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against threats posed to the environment, heath, safety, public welfare, but also to threats posed to 

privacy63.  

 

At RICE UNIVERSITY'S CARBON NANOTECHNOLOGY LAB, Emmanuelle Schuler 

focuses attention on the consequences of the public perception of risks and nanotechnology. She 

points at the discrepancy between the perceived risks and the proven risks. Although there is no 

scientific evidence to support the notion that nanoparticles and nanotubes pose risks on human 

health and the environment, there have already been considerable discussions in the mass media 

and at the US Senate about the potential hazards of these small particles. Schuler warns against 

the temptation to consider public "fears" as merely irrational and due only to a lack of literacy 

and understanding. Doing so can have serious consequences to the market acceptance of a new 

technology, as was seen with e.g. genetically modified crops: where Monsanto, a large corn 

producer, experienced important financial losses in Europe.64

 

NATIONAL SCIENCE FOUNDATION performed an internet survey on public attitudes 

towards nanotechnology. From the data of almost 4000 respondents, they conclude that the 

respondents do not associate nanotechnology with pseudoscience, despite its imaginative 

exploitation by science fiction writers. The analysis revealed that high levels of enthusiasm for 

the potential benefits of nanotechnology exist with little concern about possible dangers 65. 

 

The CENTRE FOR RESPONSIBLE NANOTECHNOLOGY (CRN, http://www.crnano.org) 

started in December 2002 and has the mission to raise awareness of the issues of advanced 

nanotechnology. CRN is looking into effects of military nanotechnology development on arms 

control and proliferation. 66

 

The FORESIGHT INSTITUTE (http://www.foresight.org) is a non-profit organization with the 

goal to guide emerging technologies to improve the human condition. Foresight focuses its 

efforts upon nanotechnology, the coming ability to build materials and products with atomic 

precision, and upon systems that will enhance knowledge exchange and critical discussion, thus 

improving public and private policy decisions. In a report, they propose a regulatory framework 

that has four phases: 
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Phase 1—Pre-assembler: Safety standards are developed in parallel with the technology; 

regulatory controls are phased-in; security is increased to protect key aspects of assembler 

technology and key personnel.  

Phase 2—Post-assembler, Pre-assembler lab: Close monitoring of key developers by a regulatory 

agency to assure compliance with safety standards; heavy security of facilities with "open" 

assemblers; efforts are directed to develop sealed assembler labs; commercial products can be 

made available after review by a regulatory agency.  

Phase 3—Post assembler lab, Pre-active shield: Most research can be done safely in sealed 

assembler labs, so most close monitoring of Phase 2 is no longer necessary; still need heavy 

security of facilities with "open" assemblers; commercial products can be developed by anyone 

and submitted for review prior to manufacture by a secure facility; other efforts are devoted 

toward developing an active shield.  

Phase 4—Post active shield: Environment is safe from assemblers, secure facilities are no longer 

needed; regulatory controls exist as necessary.67

In 1999, during a workshop on Molecular Nanotechnology, the Foresight Institute developed a 

guideline for work with Molecular Nanotechnology. The guidelines include assumptions, 

principles, and some specific recommendations intended to provide a basis for responsible 

development of molecular nanotechnology.68 In a more recent case study using the Toxic 

Substance Control Act, they reviewed the present status quo in collaboration with the 

WOODROW WILSON INTERNATIONAL CENTER FOR SCHOLARS and the School of 

Engineering and Applied Science of the UNIVERSITY OF VIRGINIA69. It was concluded that 

today, there is still no real regulatory policy formulated to deal with nanotechnology. They found 

three papers that explored regulatory opinions 70. Reynolds makes three conclusions. The first is 

that a ban on nanotechnology is impossible and harmful. The second conclusion is that strict 

government regulation is probably not completely possible. The third conclusion is that 

nanotechnology regulation is a process, not an event. 

In CALIFORNIA, a hearing took place with the nanotechnology community on 20 January 2004 

in Sacramento, about the impact of nanotechnology developments on the state of California. The 

hearing is part of the larger programme ‘Preparing California for the 21st Century’, in which the 

Californian government seeks advice about rising technologies and their economic, social, 

ethical and legal consequences. It was concluded that there does not exist a central, coordinated 
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policy for nanotechnology research, and that the policy makers do not have a vision on the 

economic and other consequences of nanotechnology.71

 

EPA, the Environmental Protection Agency (www.epa.gov), is also discussing the need of 

regulating new technologies.72

 

The US FOOD AND DRUG ADMINISTRATION (FDA, www.fda.gov) regulates a wide range 

of products, including foods, cosmetics, drugs, devices, and veterinary products, some of which 

may utilize nanotechnology or contain nanomaterials. The FDA defines nanotechnology in a 

similar way as the patenting agency USPTO does (see section 7). FDA expects many 

nanotechnology products that they regulate to span the regulatory boundaries between 

pharmaceuticals, medical devices and biologicals. These will be regulated as "Combination 

Products" for which the regulatory pathway has been established by statute. In such cases, FDA 

will determine the "primary" mode of action of the product. This decision will determine the 

regulatory framework for the product, i.e. a drug, medical device or biological product. FDA has 

only limited authority over some potentially high-risk products, e.g. cosmetics.73

 

The MERIDIAN INSTITUTE (www.merid.org) is a non-profit organization whose mission is to 

help people solve problems and make informed decisions about complex and controversial 

issues. Their work focuses on a wide range of issues related to environment and sustainability, 

science and technology, agriculture, homeland security, and health care. This institute is 

convening a 'Global Dialogue on Nanotechnology and the Poor: Opportunities and Risks'. They 

developed a Paper to raise awareness about the implications of nanotechnology for poor people, 

both the potential opportunities and risks. Between 24 January 24 and 1 March 2005, they 

sponsored an on-line consultation process, and from more than 280 people they received 

responses to a set of questions related to the Paper.  On 17-18 June 2004, the Meridian Institute 

and the National Science Foundation (NSF) convened an informal dialogue among 

representatives from 25 countries and the European Union. Together with the Woodrow Wilson 

International Center for Scholars (WWICS), they co-convened a series of dialogue sessions in 

Washington, DC, focused on the relationship between nanotechnology and federal regulations in 

the United States. They also organized informational sessions on nanotechnology for the 
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Rockefeller Foundation and facilitated the first meeting of the International Council on 

Nanotechnology.74

 

4 International regulatory activities and international action groups 

Global activities are mainly related to the international economic market, to worries about 

military misuse, and to speculative disastrous impacts of nanotechnology. 

 

At the EU-US summit of 20 June 2005, both parties agreed on: 

“The United States and the European Union Initiative to Enhance Transatlantic Economic 

Integration and Growth  

At the 2004 Dromoland Summit, we committed to finding ways to: 

• further transatlantic economic integration, 
• spur innovation and job creation, and 
• realize the competitive potential of our economies. 

… 

The U.S. and EU will increasingly rely on innovation and advanced technologies to stimulate 

economic growth and prosperity.  Our aim is to increase synergies across the Atlantic as we 

become more knowledge-based economies.  

To achieve this, we will work to: 

…  

• support an international dialogue and cooperative activities for the responsible 
development and use of the emerging field of nanotechnology;  

…”75

 

UNIDO has also discussed global cooperation on nanotechnology, at a meeting in Trieste, Italy, 

10-12 February 2005. They concluded that Researchers from developing countries should join 

nanotechnology development now, to avoid widening the knowledge gap.76

On 14-15 July 2005, an exploratory meeting for "responsible" research and development in 
nanotechnology was organised under the chairmanship of the European Commission. The 
meeting took place in Brussels and marked a step forward with respect to the international 
dialogue initiated in Alexandria (VA, USA). However, all participants acted in a personal 
capacity and the discussions were informal. The next meeting will be in Japan.77
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The OECD is beginning to look into health and safety aspects of nanotechnology. The 

Reinsurance company Allianz has published a report on Opportunities and Risks of 

Nanotechnologies which they developed in close collaboration with the OECD International 

Futures Programme.78 However, the opinions expressed in the report are only those of Allianz. 

On 7 June 2005, the OECD Chemicals Committee held a special session on "the implications of 

manufactured nanomaterials for human health and environmental safety".  The main aim was is 

to identify those issues related to the safety of nanomaterials which (potentially) need to be 

addressed in the future, both at the national and international level. A number of issues were 

identified for a more detailed discussion. There will be a follow-up Workshop, to be hosted by 

the United States, which will be held in Washington DC in December 2005. Information on these 

discussions is being published on the OECD Environment Safety webpages.  

The OECD's Chemicals Committee comprises delegates from the 30 OECD member 

countries (as well as some non-member countries) from those ministries and regulatory agencies 

with a responsibility for the safety of chemicals - both in terms of both human health - and 

environmental safety.  Many of the activities of the Chemicals Committee address issues in 

chemicals risk assessment and risk management. 79  

 

COLIPA (www.colipa.com) is the European Trade Association representing the interests of the 

cosmetic, toiletry and perfumery industry. Colipa wants safe products and serves as the particles 

bureau to assure safe usage of nanoparticles in cosmetic products. Colipa was set up in 1962 to 

act as a voice for a €51.6 billion industry. Globally, the industry's turnover amounts to €190 

billion. 

 

The mass media have covered issues that are related to the question of new or other legislation as 

far as the risks of nanotechnology are concerned. The public debate has been mainly initiated by 

two large organisations, ETC and Greenpeace:  

 

The ETC GROUP, an action group on Erosion, Technology and Concentration (www.etc.org), is 

concerned with what they call the 'corporate concentration of material building blocks and 

processes that make everything from dams to DNA'. ETC is the main force for pushing a 

moratorium on the manufacture of nanomaterials. They have asked for a moratorium until such a 
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time when the interactions of nanomaterials with living systems are more fully understood.80  The 

ETC group has asked for a UN International Convention on the Evaluation of New Technologies 

to regulate new technologies including nanotechnology.81

GREENPEACE is pushing more for a public consultation on this question. In their recent 

report82, they discuss the existing socio-political concerns and the regulation debate. They focus 

attention on: medical issues, such as the possibility of genetic discrimination due to highly 

specific drug therapies; the nano-divide, the inequality in the distribution of wealth; and 

destructive misuse for military aggression. As to the regulation debate, they show the spectrum 

from the curbing approach of the ETC group to the more modest regulation structures advocated 

by nano-enthusiasts, such as the consensus standards proposed by the Foresight Institute.83

 

Currently, the issue of military applications of nanotechnology has not been picked up by peace 

movements. However, the German centre BICC and the Acronym institute in the United 

Kingdom solidly fill this gap: 

 

Dr Jürgen Altmann of the BONN INTERNATIONAL CENTRE FOR CONVERSION (BICC) 

and the University of Dortmund; and Dr. Mark Gubrud, University of Maryland, USA have 

published on the military applications of nanotechnology and are requesting a moratorium on 

non-medical implants. Since the USA is way ahead in research, and invest by far the most money 

in military nanotechnology, this moratorium should be unilaterally decided on by the US 

government. The moratorium should enable time for the international community to develop 

preventive arms control limits, as well as verification plans. “Long term security thus calls for 

strengthening of law and political institutions on the international level, including international 

criminal law, reducing the dependence on national military forces.” 84

 

In Disarmament Diplomacy, an online publication from the ACRONYM INSTITUTE, UK 

www.acronym.org.uk/dd in 2002, two articles were published discussing the need for an arms 

treaty to prevent the use of nanotechnology for weapons of mass destruction. Sean Howard (July-

August 2002)85 based his argument on the contents of the defence part of the US National 

Nanotechnology Initiative, the replicator scenario of Eric Drexler and on the article of Bill Joy 86 

in which he warned that nanotechnology may enhance the capacity for mass destruction of 
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chemical and biological weapons. Sean Howard expects the US to want to develop such military 

nanotechnology for fear that terrorists otherwise may get a hold of such weapons first. But 

terrorists can only steal the weapons if national research programmes develop the technology and 

the knowledge. Therefore, Sean Howard proposes the disarmament community to develop an 

“Inner Space Treaty” to regulate military uses of nanotechnology. This treaty may either “ensure 

peaceful exploitation of the nano-sphere”, or ban the further development of nanotechnology 

completely. He proposes to start debating such a treaty in the UN Conference on Disarmament, 

under the already existing heading of “New Types of Weapons of Mass Destruction and New 

Systems of Such Weapons”.  

A few months later, André Gsponer (October-November 2002)87 argued that nanotechnology was 

already applied in Fourth Generation Nuclear Weapons (also known as mini-nukes) and other 

new types of precision bombs, which are being developed around the globe in military research 

labs. The development of these nuclear weapons is not prohibited by the existing Comprehensive 

Test Ban Treaty (CTBT), because the explosive charge of one such mini-nuke is not large enough 

to make it a weapon of mass destruction. Also, the radioactive fall-out will be limited. The 

military want these warheads to enable them to penetrate the ground and want them to explode in 

caves and bunkers. Gsponer supported Howard’s call for an “Inner Space Treaty”. 

5 Miscellaneous action groups 

Here and there more or less obscure action groups arise, who often have in common the use of 

agitated language and unusual concepts: 

 

Angels Against Nanotech, "Nanotech industry front group use Indymedia to talk to angels". The 

concept of angels is borrowed from the 19th century artist Edward Burne Jones. They also call 

themselves THRONG (The Heavenly Righteous Opposed to Nanotech Greed).88

 

The Globalism Institute, an institute of the RMIT University in Melbourne, Australia, a 

university founded under the Royal Melbourne Institute of Technology Act 1992. The Globalism 

Institute was founded in 2002 and undertakes engaged research into globalisation, 

transnationalism, nationalism and cultural diversity. At this institute, Dr Gyorgy Scrinis, a 

research associate of the School of Architecture and Design acts as the expert regarding 
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nanotechnology. In a newspaper article on nanotechnology revolution, he suggested to pencil the 

term "nanopollution" into our ecological lexicons, compared the nano debate with the GE food 

debate and thought the question of who controls nanotechnology, who benefits from it, how it 

will be regulated and applied, and who takes the risks to have already been decided.89

 

Even at a popular literature festival, the Hay Festival 90, a nanotechnology lecture by physicist 

Richard Jones is one of the highlights. Jones' opinion can, for example, be found in a 

PhysicsWorld article (http://physicsweb.org/articles/world/17/8/7). 

6 Standardisation and testing 

In general, in trade, standards and norms are of vital importance in order to ensure the quality and 

safety of a product. The buyers (industrial parties) want to know what they are buying and for 

this, uniform systems have been developed to describe the features of products and how to 

measure and test these features in advance. As nanotechnology is an overlap between existing 

technologies, new norms, standards and testing procedures may have to be developed. For 

example, the size of nanoparticles in addition to their chemical composition may determine their 

possible toxic effect, as mentioned earlier. In nanotechnology, there is also the complication that 

measurement techniques are still under development. For surfaces, this development started with 

the invention of the scanning tunneling microscope (STM) in 1981, followed by the scanning 

near-field optical microscope in 1984, the atomic force microscope (AFM) in 1986 and, currently 

being developed, the friction force microscope, the magnetic force microscope and an in vivo 

STM for producing moving images. Although each of the 'older' techniques are much further 

developed nowadays, an interlaboratory comparison of the step-height determination of AFMs 

showed a wide spread in measurement results. As a consequence, a standardisation organisation 

like CEN/STAR is concerned that insufficient standardisation will hamper the greater use of 

SPMs by industry.91

In this section, we explore who the main players in metrology are and to what extent 

nanotechnology has already been discovered by them as a separate issue for attention. The EU 

policy with respect to metrology will be discussed separately from other European metrology 

institutes. Next, global institutes in metrology are discussed and two national institutes. 
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6.1 European Union metrology advices 

Under the FIFTH FRAMEWORK PROGRAMME for Research and Development, the European 

Commission formed a HIGH LEVEL EXPERT GROUP (HLEG) to advise on activities within 

the generic technology “Measurement and Testing” with the aim of identifying new needs for 

research and development in metrology (including both measurement and testing) to support the 

demands from nanotechnology. It is argued that "To demonstrate that any product or 

manufacturing process meets a specified functional demand requires quantitative measurements 

traceable to an agreed metrology scale. Hence, to bring nanotechnology into a successful 

business, calls for access to the relevant metrology tools that give ability to measure in three 

dimensions with atomic resolution over large areas. Measurements are required of all important 

physical, chemical and biological quantities at various stages in the development of nanosystems, 

from design, prototype evaluation, and implementation. Therefore, nanometrology should be seen 

as an indispensable part of nanotechnology." 

The HLEG recommended to the Commission "that a substantial fraction of the funding for 

nanotechnology should be particularly addressing the related measurement and testing needs 

based on open calls for proposals. Simultaneously, the nanometrology within the ERA should be 

explored by building upon existing European networks and centres of excellence. Also, 

systematic dissemination of knowledge is desirable. Specific actions should be supported by 

studies so they fall within areas where European impact may be expected to be greatest. Those 

identifications should also take into account and reflect global aspects, such as what are the 

situations and the trends in other regions, as in the Americas and East Asia. The situation in the 

U.S. should be taken to be particularly interesting. But also, the state of science and technology in 

Russia and the Middle and East European States should be treated. European organisations such 

as EUROMET, Eurachem, Eurolab, and euspen should be engaged. Other regional or national 

organisations such as NIST (National Institute for Standards and Technology) of the US will be 

involved. Contacts should be established with the Bureau International des Poids et Mesures 

BIPM who have set up two initiatives within nanometrology." 92

In the nanomaterials and production processes part of the third priority of the SIXTH 

FRAMEWORK PROGRAMME, it is stated in general that "Whenever appropriate, ethical, 

societal, communication, health, environmental and regulatory issues, in particular metrology and 
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measurement traceability aspects, should be addressed." This advice is repeated under the 

specific section of research areas. 

 

6.2 European metrology institutes 

EUROPEAN COMMITTEE FOR STANDARDISATION (CEN) is contributing to the 

objectives of the European Union and European Economic Area with voluntary technical 

standards which promote free trade, the safety of workers and consumers, interoperability of 

networks, environmental protection, exploitation of research and development programmes, and 

public procurement (www.cenorm.be). CEN proposed to their Members to set up a Working 

Group on Nanotechnologies, from which specific standardisation activities could be launched 

more easily. "Such an approach has worked in the past for challenging domains."93  

A possible scenario for the Working Group would be the establishment of a new Technical 

Committee (TC) that overarches existing Working Groups. This would prevent fragmentation 

and duplication of effort. "Failure to act swiftly in this area could have significant repercussions 

for standards development and adaptation worldwide." 94 In March 2004, the CEN Technical 

Board (BT) created CEN/BT/WG 166 'Nanotechnologies'. The Working Group reports to the 

CEN/BT and its secretariat is with the BSI (British Standards Institution). Its major task is to 

analyse the need for standardization activities in this new area and to initiate relevant activities. 

The first step is the drafting of a Business Plan for a new CEN/TC. The first two meetings took 

place in July 2004 and October 2004,95 The scope of the Working Group encompasses three 

elements: 

1. Developing a strategy for standardization in the field of nanotechnologies for Europe (a 

roadmap). 

2. Monitoring and coordinating work in the area. 

3. Liaising with other European initiatives in relation to nanotechnologies. 

Hence the working group does not have a programme of work in standards development per se. 

In February 2005 the Working Group had carried out a survey of four different categories of 

stakeholders - industrial and nonindustrial (national) organizations, relevant CEN Technical 

Committees and 'pan-European' organizations and groups, e.g. European trade associations and 

European networks in nanotechnologies. The analysis of the results of this consultation will form 
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the basis of a strategy proposal, a draft of which was considered at the meeting on 15April 2005, 

with the final version due for delivery to CEN Technical Board towards the end of June 2005. A 

new Technical Committee has not yet been established. During the meeting of 15 April, it was 

discussed that the title for the Committee should be 'Standardization and coordination in the field 

of nanotechnologies', and that this committee should get a status of its own and be known by 

other Technical Committee as nanotechnology has much in common with other disciplines. Of 

these other disciplines, several relevant ones (on textiles, and on biocompatibility of medical 

materials and devices) had not yet reacted to the nanotechnologies committee. (Source: internal 

report of the April meeting; Delft, 15 April 2005.)  

The Netherlands is of the opinion that standards for Nanotechnology should be developed 

worldwide in the international organisation ISO (see section 6.5), not within CEN. (Source: 

internal document with comments on CEN draft proposal, 14 April 2005.) 

In the Netherlands, the CEN draft proposal was discussed by a group of industrial (Shell, DSM, 

Philips, governmental (Ministries of Economics affairs and of Environment) and non-

governmental (Foundation Technical Sciences (for NanoNed), University Leiden, NEN, NMi, 

MinacNed) partners involved in nanotechnology. (Source: internal report of their meeting of 11 

April 2005).  

In a proposal of June 2005, the working group CEN/BT/WG 166 recommends that CEN/BT 

establishes forthwith a new Technical Committee in the area of Nanotechnologies. This new 

Comittee will be occupied with standardization in the field of nanotechnologies, with specific 

tasks being classification, terminology and nomenclature, basic metrology, characterization 

(including procedures for calibration), health, safety and environmental issues; and will also act 

as a liaison with relevant National, Regional and International standardization bodies and 

organisations, and with other relevant bodies, organisations and groupings world-wide.96

 

The United Kingdom commissioned a Publicly Available Specification (PAS) - a national form 

of a CEN Workshop Agreement - for a vocabulary in nanoparticles. This PAS is due for delivery 

by the middle of 2005 and could form the basis for an international, collaborative terminology 

document.97 England initiated the formation of a European group that will set up a strategy for 

normalisation in nanotechnology. This group started in July 2004. A survey among European 

 35



stakeholders was carried out end 2004, which attracted 140 reactions. (Source: internal document 

of Dutch stakeholders meeting on 11 April 2005). 

 

Other large European standardisation institutes are CENELEC and ETSI, but these institutes have 

not yet addressed nanotechnology. For details, see chapter 7, "who's who". 

 

EN - The EUROPEAN STANDARD. European Standards (EN) are documents that have been 

ratified by one of the three above described European Standards Organizations, CEN, CENELEC 

or ETSI. They are designed and created by all interested parties through a transparent, consensual 

process. European Standards are a key component of the Single European Market. Though rather 

technical and unknown to the general public and media, they represent one of the most important 

issues for business. Although often perceived as boring and not particularly relevant to some 

organizations, managers or users, they are actually crucial in facilitating trade and hence have 

high visibility among manufacturers inside and outside the European territory. A standard 

represents a model specification, a technical solution against which a market can trade. It codifies 

best practice and is usually state of the art.98 A standard relevant to nanotechnologies is EN 725-

6: determination of specific surface area of ceramic powders. This standard, however, tends to be 

test-method based rather than metrology or product based. 

 

CE MARKING (Conformité Européenne / European Conformity) is an obligatory European 

product marking indicating a successful completion of the products' compliance 'certification' 

according European 'CE Marking' Directives. It applies to products regulated by certain European 

health, safety and environmental protection legislation (www.cemarking.net). 

Currently, there is no information on nanotechnology. President of CEMarking.net Han 

Zuyderwijk thinks that the European legislator did not foresee nanotechnology when the issue of 

CE-marking was written. "In theory, nanotechnology would fall under several directives, such as 

the General Product Safety directive 2001/95/EC, the directive about product liability, the 

machinery directive 98/37/EC (if moving parts are involved), and the EMC directive 

(electronics). The General Product Safety Directive and the directive on product liability apply to 

all moveable properties. Apart from these directives, it seems to me that the risks of 

nanotechnology are of a totally different nature than those intended to be regulated in the CE-
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directives. In case of specific use for medical devices, the Medical Devices Directive 93/42/EEC 

and the Active Implantable Medical Devices Directive 90/385/EEC may apply".99 The regulative 

framework of the latter two Directives is discussed in Thumm et al. 2000 100. Important factors 

were shown to be: a) The directives are limited to essential requirements. To protect the safety 

and health of patients and users; they contain no specific technical rules. This means that 

regulation offers technological flexibility for innovation. b) The use of harmonised standards is a 

possible instrument for assessing conformity with the Directives in an efficient way. c) The 

directives offer different conformity assessment procedures. The manufacturer is therefore 

offered a modular and flexible organisational framework for conformity assessment. He can 

choose the best procedure for the firm and the product.101

The General Product Safety Directive states in very general terms when safety is assured, and 

takes national and European legislation as point of departure: "… A product shall be deemed 

safe, as far as the aspects covered by the relevant national legislation are concerned, when, in the 

absence of specific Community provisions governing the safety of the product in question, it 

conforms to the specific rules of national law of the Member State in whose territory the product 

is marketed, … A product shall be presumed safe as far as the risks and risk categories covered 

by relevant national standards are concerned when it conforms to voluntary national standards 

transposing European standards, …" When suitable legislation is not available, the Directive 

gives quite broad statements to assess product safety, like: "…product safety codes of good 

practice in force in the sector concerned; the state of the art and technology; reasonable consumer 

expectations concerning safety." 

 

European organizations EUROMET (European collaboration on measurement standards), 

EURACHEM (A focus for analytical chemistry in Europe), EUROLAB (European Federation of 

National Association of Measurement, Testing, and Analytical laboratories), and Euspen 

(European Society for Precision engineering and nanotechnology) have been addressing various 

aspects of nano-measurement and testing. Euromet investigated in detail the available 

measurement capabilities and forecasting the needs, planned a global workshop. Euspen set up an 

educational program that included nano metrology, funded by the fifth framework program 102. 
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The Taskforce Business Development of the Netherlands Normalisation institute NEN 

(www.nen.nl) is investigating the possibilities to deploy normalisation in new fields. NEN is one 

of the partners of a EUROPEAN COLLABORATION ON NORMALISATION coordinated by 

CEN. Their aim is to prevent different norms and standards from being developed for the field of 

nanotechnology. Aspects thought of specifically on the nanoscale are: definitions, basic 

metrology, determining physical characteristics, chemical composition and properties, biological 

properties (Projectmanager NEN - Business Development, by email 28/04/04). For the Dutch 

audience, NEN published a web special on "Nanotechnology: the next industrial revolution?" 103. 

 

6.3 Other European standardisation activities 

The European Nanobusiness Association (ENA, see section 2.2) launched its first workshop on 

Nanotube Standardization in October 2004. At this workshop it was concluded that the three 

“critical” test method requirements: length, diameter and absolute fibre fraction, should form the 

basis of a collaboration between those present with a view to preparing the basis/working drafts 

for standards projects that can be proposed to the relevant TC in CEN or ISO. Furthermore, one 

thought that the industry should consider adopting a standard data sheet containing data for bulk 

density, bulk moisture, bulk resistivity (optional), chemical composition, specific surface area 

measured using standardized test methods.104 The 2nd Workshop organised by ENA was hold in 

April 2005. At this workshop recommendations were made for quality assurance and 

characterisation techniques, and for risks prevention policies and recommendations for safe 

handling of materials.105 The 3rd Workshop on Standardization for Carbon Nanotubes will be 

hold on the 27-28 October 2005. 

  

6.4 National metrology institutes 

6.4.1 Germany 

The German federal institute for materials research and testing BUNDESANSTALT FÜR 

MATERIALFORSCHUNG UND -PRÜFUNG (BAM, www.bam.de) and the German national 

metrology institute PHYSIKALISCH-TECHNISCHE BUNDESANSTALT (PTB, www.ptb.de) 
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are leading a consortium dealing with standard materials for lengths on the nanoscale and for thin 

film thicknesses (a governmental BMBF project).106. 

 

The DEUTSCHES INSTITUT FÜR NORMUNG E. V. (DIN, www.din.de) also made a start of 

standardization activities in nanotechnology.  

At 23 June 2005 they organised a workshop on standardization in the field of  nanotechnology, 

from without their department Deutsche Kommission Elektrotechnik Elektronik 

Informationstechnik (DKE, www.dke.de), a department that is supported by VDE,  the 

Association for Electrical, Electronic & Information Technologies. Six areas will be represented: 

health technology, automotive, (opto-)electronics, chemicals, sensors, and measuring devices. 

The topics seen as high importance are: general terminology for nanoscience, nanotechnology 

and for materials composition and materials properties, environmental and health risks, 

measurement and testing methods. 
 

6.4.2 United Kingdom 

Within the United Kingdom's national measurement laboratory NATIONAL PHYSICAL 

LABORATORY NPL, the Surface and Nano-Analysis Team is a national focus for the main 

Surface and Nanoanalysis techniques used by industry.107

 

BRITISH STANDARDS INSTITUTION (BSI) was founded in 1901 and is the National 

Standards Body of the UK. They work with government, businesses and consumers to represent 

UK interests and facilitate the production of British, European and international standards. The 

CEN Working Group 166 'Nanotechnologies' (see section 2.2) was created under the leadership 

of BSI and the UK. BSI has established a national committee to provide the UK input into this 

review of current activities that is carried out by the CEN Working Group.108

6.4.3 China 

China has created a body to draw up standards for nanotechnology. The National Technical 

Committee on Nanotechnology of Standardization Administration of China (SAC/TC279)  was 

set up on 20 June 2005 in Being and is headed by Bai Chunli, director of the National Center for 
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Nanoscience and Technology. China has released seven nanotech standards since 2001. The new 

panel will coordinate between government bodies and research institutes to speed up 

determination of terminology, measurement and manufacturing norms.109  

6.4.4 USA 

In the USA, the NATIONAL INSTITUTE FOR STANDARDS AND TECHNOLOGY (NIST) 

planned in 2003 to spend around 4 million dollars on supporting "the development of 

nanotechnologies in fields such as health care, semiconductors, information technology, national 

security, biotechnology, and magnetic data storage. NIST will develop new standard reference 

materials, data, and measurement systems for the nanoworld to enable the private sector to 

develop and commercialize innovative products." "The technical risks in this field are high 

because even an individual molecule out of place may cause a device to fail." 110

 

SEMATECH (www.sematech.org) is a company that assist in the commercialisation of 

technology innovations into manufacturing solutions, in the areas of semiconductors. Together 

with NIST, they published an improved method for determining nanoscale "linewidth 

roughness", an important quality control factor in semiconductor fabrication. As circuit features 

shrink in size to below 50 nanometers, wavy or rough edges within semiconductor transistors 

may cause circuit current losses or may prevent the devices from reliably turning on and off with 

the same amount of voltage.111  

 
 

The AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI) is a private non-profit 

organization whose mission is to enhance global competitiveness and the quality of life by 

promoting, facilitating, and safeguarding the integrity of the voluntary standardization and 

conformity assessment system. Composed of businesses, professional societies and trade 

associations, standards developers, government agencies, and consumer and labor organizations, 

the ANSI Federation represents the diverse interests of more than 120,000 entities and 3.2 million 

professionals worldwide. ANSI is the official U.S. representative to the International 

Accreditation Forum (IAF), the International Organization for Standardization (ISO) and, via the 

U.S. National Committee, the International Electrotechnical Commission (IEC).  
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ANSI was approached by the Office of Science and Technology Policy (OSTP) in the Executive 

Office of the President to address this area of standardization in support of academics, various 

industries, the investment community and government agencies that utilize or regulate 

nanotechnology. 

ANSI formed a Nanotechnology Standards Panel (ANSI-NSP), a new coordinating body for the 

development of standards in the area of nanotechnology. The panel first convened on 29-

30 September 2004, at the National Institute of Standards and Technology (NIST) in 

Gaithersburg, MD, to focus its initial work on nomenclature and terminology. To guide the 

efforts of the ANSI-NSP, a Steering Committee is being formed and will be co-chaired by 

representatives of government, industry and the academic community. The co-chairs include: Dr. 

Clayton Teague, Director of the National Nanotechnology Coordination Office (NNCO); Dr. 

Vicki Colvin, Professor of Chemistry at Rice University and Director of the National Science 

Foundation-sponsored Center for Biological and Environmental Nanotechnology (CBEN); and 

Dr. David Bishop, Vice President of Nanotechnology Research, Lucent Technologies, and 

President of the New Jersey Nanotechnology Consortium. Action is underway for the ANSI ISO 

Council (AIC) to approve the ANSI Nanotechnology Standards Panel (ANSI-NSP) Steering 

Committee to act as an Interim Advisory Group to the AIC. The ANSI-NSP currently serves as 

the cross-sector coordinating body for standards in the area of nanotechnology and provides the 

forum within which stakeholders can work cooperatively to promote, accelerate, and coordinate 

the timely development of useful voluntary consensus standards.   

The ANSI-NSP is open to all interested parties. ANSI has issued a call to organizations and 

individuals working or familiar with nanotechnology to consider the opportunity to participate on 

the panel and its Steering Committee112. To this call, the British Standards Institution (BSI) has 

submitted to ISO a proposal for a new field of ISO technical activity on nanotechnologies. The 

scope of the proposal identifies specific standardization tasks in the field of nanotechnologies 

such as classification, terminology and nomenclature, basic metrology, characterization, 

including calibration and certification, risk and environmental issues. Test methods include 

approaches for determining physical, chemical, structural and biological properties of materials 

or devices for which the performance, in the chosen application, is critically dependent on one or 

more dimension of <100nm. Test methods for applications, and product standards shall come 

within the scope of the Technical Committee.113  

 41



In November 2004, ANSI-NSP released their first priority recommendations related to 

nanotechnology standardisation needs. 114 The recommendations identify four broad 

standardization topics to be most urgent in a 12-month-or-less time frame:  

- General terminology for nanoscience and technology, including definition of the term “nano,” 

consideration of impact on intellectual property/other issues, sensitivity to existing 

conventions. 

- Systematic terminology for materials composition and features, including composition, 

morphology and size.  

- Toxicity effects/environmental impact/risk assessment, including environmental health and 

safety, reference standards for testing, controls, and testing methods for toxicity. 

- Metrology/methods of analysis/standards test methods, including particle size and shape, and 

particle number and distribution. 

 

The AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) installed a 

Committee E56 for Nanotechnology in January 2005. This Committee addresses issues related to 

standards and guidance materials for nanotechnology & nanomaterials, as well as the 

coordination of existing ASTM standardization related to nanotechnology needs.115  

 

At the Cornell University, a chemical substances inventory has been set up, the Toxic Substances 

Control Act (TSCA). As for today, this extract has been prepared for Cornell University user 

convenience only.116  

 

6.5 International metrology institutes 

INTERNATIONAL ORGANIZATION FOR STANDARDIZATION (ISO, www.iso.org) is a 

network of the national standards institutes of 148 countries, on the basis of one member per 

country, with a Central Secretariat in Geneva, Switzerland, that coordinates the system. ISO is a 

non-governmental organization. Many of its member institutes are part of the governmental 

structure of their countries, or are mandated by their government. Other members have their roots 

uniquely in the private sector, having been set up by national partnerships of industry 

associations. Therefore, ISO is able to act as a bridging organization in which a consensus can be 
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reached on solutions that meet both the requirements of business and the broader needs of 

society, such as the needs of stakeholder groups like consumers and users (www.iso.ch).

So far, only one published standard, in the area of surface chemical analysis: ISO/TR 19319:2003 

provides information for measuring (1) the lateral resolution, (2) the analysis area, and (3) the 

sample area viewed by the analyser in Auger electron spectroscopy and X-ray photoelectron 

spectroscopy. No standards under developments were found. However, in May 2005, ISO 

established a new field of technical activity on nanotechnologies, the technical committee 

ISO/TC 229117, with international approvement.  

 

VAMAS-CEN/STAR Workshop on MEASUREMENT NEEDS FOR NANO-SCALE 

MATERIALS AND DEVICES, held in the UK in 2002, concluded that: “there is an overarching 

need for methods, standards, reference materials and guidelines in mechanical property 

determinations for the characterization of nano-scale materials and devices. The most immediate 

high priority needs were for tests for a range of properties, including adhesion, deformation, 

stiffness and fracture. For imaging at the nano-scale, the trend for real-time, in-vivo 

measurements was highlighted. Furthermore, the importance of scanning probe tip 

characterization, critical to reliable measurements, was heavily stressed.” 118

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE) has a 

NANOTECHNOLOGY STANDARDS WORKING GROUP P1650 that will develop standard 

methods for the electrical characterization of carbon nanotubes. The methods will be independent 

of processing routes used to fabricate the carbon nanotubes. "There is currently no defined 

standard for the electrical characterization of carbon nanotubes and the means of reporting 

performance and other data. Without openly defined standard test methods the acceptance and 

diffusion of carbon nanotube technology will be severely impeded." 119

 

7 Patenting 

The issue of covering intellectual property is gradually coming into focus. It rises questions as to 

whether and when nanoproducts are patentable. When is a nano-object a natural object (and thus 

not patentable) and when is it a constructed object? Should separate patent classes be designed 
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for nanotechnology products or can they be covered under existing patent legislation? Many 

debates are hold, and as a result, first adaptations of intellectual property legislation arise. 

 

A concern of the ETC group is the fact that the general doctrine in patent law, that products of 

nature cannot be patented, can be sidestepped because of the atomically engineered building 

techniques.120

 

At the 11 June 2003 seminar organised in the European Parliament by a coalition including the 

ETC group, Greenpeace and the Green party in the European Parliament, Pat Mooney of the ETC 

group raised the issue about patenting nanotechnology. One fundamental nano-patent might 

dominate developments in many industrial sectors, and enable the ownership of nature. 

 

In the 12 May 2004 EC Communication "Towards a European Strategy for Nanotechnology" , 

the Commission says that the issue of what is or is not patentable (e.g. at the level of individual 

molecules) should lead to a European or global agreement on concepts and definitions. The 

Commission wants to prevent unfair competition due to different local applications of Intellectual 

Property Rights (IPR). Patenting organisations should collaborate to develop a global patenting 

system. For released nanoparticles, the EU member states should revise the current legislation in 

order to cover for specific properties of nanotechnology, and agree on a common European 

approach.  

 

The EUROPEAN PATENT ORGANISATION (EPO) is the executive body of the European 

Patent Organisation. This organisation was established by the Convention on the Grant of 

European Patents (EPC), signed in Munich 1973, and is the outcome of the European countries' 

collective political determination to establish a uniform patent system in Europe. It's training 

centre, the EPO International Academy, organised an International Symposium on 

Nanotechnology and Patenting on 9-10 November 2004.121

 

The UNITED STATES PATENT AND TRADEMARK OFFICE (USPTO) has established a 

new cross-reference digest for nanotechnology designated Class 977/Dig.1, entitled 

Nanotechnology. Establishing this nanotechnology cross-reference digest is the first step in a 
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multi-phase nanotechnology classification project. The agency is continuing to identify and add 

relevant documents to the new digest, and is developing a comprehensive nanotechnology cross-

reference art collection (Class 977, Nanotechnology 122) classification schedule that will replace 

this digest. The ultimate nanotechnology cross-reference art collection schedule for Class 977 

will include definitions, subclasses and search notes related to classifications in other U.S. 

classes. The USPTO defines nanotechnology as: a) related to research and technology 

development at the atomic, molecular or macromolecular levels, in the length of scale of 

approximately 1-100 nanometer range in at least one dimension, and b) providing a fundamental 

understanding of phenomena and materials at the nanoscale and creating and using structures, 

devices and systems that have novel properties and functions because of their small and/or 

intermediate size.123

 

As entrepreneurs are striving to claim patents over as many key nanotechnologies as possible, 

nano patents may come in conflict. To analyze the nanotechnology landscape, Lux Research and 

the law firm Foley & Lardner LLP reviewed 1,084 U.S. patents relating to five key 

nanomaterials: dendrimers, quantum dots, carbon nanotubes, fullerenes and nanowires, patents 

that were foundational to many other inventions. Of the 319 quantum dot patents, there were a lot 

that overlapped. Part of the reason behind this confusion is nanotech patents often use different 

language to describe quantum dots: "quantum dots", "semiconductor nanocrystals" or "silicon or 

germanium nanoparticles". This, again, shows the need for standardized terminology.124

 

With respect to the already mentioned quantum dots, a legal battle is expected to be inevitable. 

As the nanotech devices known as quantum dots grow ever more popular with the electronics and 

life-sciences industries, analysts fear the complicated patents underlying the field will trigger an 

expensive set of legal battles that benefit no one. Quantum dots are semiconductor crystals only 

billionths of a meter wide and made up of as few as 10 atoms. They fluoresce brightly when they 

absorb even tiny amounts of light. Quantum dots could help scientists image the behavior of cells 

and organs to a level of detail never seen before in the $500 million worldwide market for 

biological detection agents. Of the 319 quantum dot patents, many overlap.125  
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8 Industrial initiatives 

Parallel to the detection of nanoscale particles comes the detection of chemical elements when 

occurring in very low densities (sub-ppm). PANALYTICAL (formerly Philips Analytical) and 

DSM RESOLVE have launched the first set of standards for the analysis of toxic elements in 

polyethylene, such as cadmium. Available under the name of TOXEL, the set of standards will 

provide the plastics industry with an essential tool for compliance with new international 

legislation governing the manufacture of plastics. This set of standards has been developed in 

response to the European Union’s RoHS and WEEE directives. RoHS = Restriction of Certain 

Hazardous Substances (2002/95/EC). WEEE = the Waste Electrical and Electronic Equipment 

(WEEE) Directive (2002/96/EC) was published on 13 February 2003. TOXEL has been 

developed for the use with XRF (X-Ray Fluorescence) analysis – a very effective method of 

measuring sub-ppm levels of toxic elements.126

 

CIENTIFICA (www.cientifica.com) is a consulting firm, providing global nanotechnology 

business intelligence and consulting services to industry, investors and governments. They issued 

a white paper on risks and regulation in nanotechnology. In this paper, they do not only describe 

the need for regulation, but also warn for the risks of regulation. For example, a major risk to 

business is that of hasty or poorly thought out legislation evoked by a single industrial 

accident.127 Another consequence of regulation are the high costs emerging from it. For example, 

the European Commissions REACH proposals (see section 2.1) may cost European industry 

some 1.4-12,8 billion euros.128

 

9 Conclusions 

A considerable amount of attention is devoted to the issues of regulation and legislation. 

However, practical set-up of new legislation or adaptation of existing legislation is still in its 

infancy. It can be said that most countries are still in the phase of raising awareness and 

investigating what the regulated topics should be.  
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Most attention is focussed on health risks and environment protection. This is followed by 

military abuse. Science fiction scenarios like the run-away replicator are not taken entirely 

serious, but are not entirely neglected either. For practical implementation of regulation and 

legislation, however, health and environment protection have priority. 

At the level of the European Union, activities are in the phase of organising hearings and setting 

up communications. At world level, Greenpeace and ETC are leading the public debate. 

In many countries, specialised networks are booming and explorative studies are being 

performed. A very thorough study on nanotechnology in general was performed in Germany, a 

study that was directed to the German situation but can easily be generalised to other countries. 

The Swiss also provided a thorough study, restricted to the area of medicine. 

Many standardisation institutes appear to be aware of the need of looking at and devising 

nanotechnology-oriented standards, but hardly any standards existed while writing the first 

version of this report, in June 2004. Mid 2005, several technical committees have been 

established worldwide and as a result several standards have been developed and adopted in 

various parts of the world, such as the USA, Europe, and China. 

As to military issues, scientists in Germany, the UK and the USA act as spokesmen on the fears 

of abuse of nanotechnology. 

The issue of covering intellectual property is gradually coming into focus. First careful 

questioning on the necessity of special patenting legislation for nanotechnolgoy were heard 

around 2003, and in subsequent years several international conferences and symposia were 

organised. 
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127 Nanotechnologies: Risks & Rewards. Cientifica white paper, June 2005. 
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