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12 Approaching the nanoregulation problem 
in chemicals legislation in the EU and US 
Markus Widmer and Christoph Meili

12.1 INTRODUCTION

A lot is at stake. Not only are there high hopes in the economic potential 
of nanotechnologies, but signifi cant progress is also expected in areas such 
as medical treatments, energy effi  ciency and the environmentally friendly 
production of goods. The opportunities that will result from the use of the 
novel properties of manufactured nanomaterials are largely undisputed 
and have led to nanotechnologies being mentioned in the same breath with 
‘key technology of the 21st century’ (see, for example, Smrcka, 2009). As 
more and more consumer products incorporating manufactured nano-
materials or nanotechnology processes enter the market, the broad and 
somewhat vague term of ‘nanotechnologies’ has also attracted continuous 
attention from a range of commentators including the public, the media 
and a number of civil society actors.

Exploitation of the novel properties of manufactured nanomaterials 
creates products with increased functionalities. Not surprisingly, these 
same properties of nanomaterials have also been identifi ed as potentially 
being associated with novel risks. Of particular concern are tiny (nano) 
particles, which have been shown to be able to enter the body through 
unexpected paths and exhibit interactions with tissues that have previ-
ously not been observed. Toxicologists are concerned, not only by poten-
tial short- term eff ects, but even more by the potential of manufactured 
nanomaterials to harm humans and the environment over the long term. 
Awareness of nanotechnology risks has thus dramatically risen in recent 
years among researchers, the industry, lawmakers, regulators, environ-
mental advocates and (to some limited extent) the broader public alike.

Whenever unquantifi ed potential long- term eff ects are in play, insur-
ance companies are among the fi rst to be attentive. Exposure to danger-
ous substances today may accumulate into damage (both fi nancial and to 
health) of unforeseeable dimensions over time. Specifi cally making refer-
ence to manufactured nanomaterials, the worst- case scenario of asbestos 
has recently been reactivated in the context of carbon nanotubes (Poland 
et al., 2008). Carbon nanotubes are tiny manufactured nanoparticles in a 
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tube- like shape, similar to asbestos fi bres, with exciting new properties. 
The asbestos comparison has been invoked in order to point to potential 
hazards, which, in the case of asbestos, were not recognized until it was too 
late for thousands of workers exposed to it over many years. To underline 
this, Robert Landry, president and CEO of Zurich’s Canadian operations 
concluded that, along with climate change, aging infrastructure and ‘the 
unknown’, nanotechnology is among the top four emerging risks facing 
insurers (Canadian Underwriter, 2007).

However, to date, there are no known cases of death that can be con-
clusively attributed to nanotechnologies or the use of manufactured nano-
materials. MagicNano,1 the fi rst ‘case’ where manufactured nanoparticles 
were fi rst believed to be involved in a series of serious lung injuries, turned 
out to be caused by inhalation of conventional chemical substances, rather 
than being attributed to the use of nanomaterials. The manufacturer of 
the MagicNano product had intended to boost marketing by using the 
 buzzword ‘nano’ on the product packaging.

These fears have led to a vivid and broad debate about the balance 
of potential benefi ts and risks of manufactured nanomaterials in recent 
years. Through continuous and rather balanced media reporting as well as 
dedicated information and dialogue events, the public has been involved in 
the debate, albeit to varying degrees (see, for example, Miller and Scrinis, 
2010). From the course of previous technology debates, for example, 
nuclear power or genetically modifi ed organisms (GMOs) in Europe, it 
has become evident that the late identifi cation of health, safety and envi-
ronment risks, as well as the late inclusion of the aff ected stakeholders, can 
dampen the sustainable and successful development of a new technology. 
It is therefore generally perceived that the acceptance of a technology 
by the broad public is of utmost importance and a precondition for a 
 sustained development of nanotechnologies.

In the course of the ongoing debate, various stakeholder groups 
have issued diff ering calls for adequate risk governance and regulation. 
Questions arose as to which regulatory or policy instruments are most 
eff ective and appropriate for managing the potential risks associated with 
nanotechnologies. Despite the rapid commercialization of nanomaterials 
in consumer products, current laws and regulations in most cases do not 
explicitly refer to nanomaterials. However, it has to be clarifi ed that the 
absence of explicit nano- regulation does not signify that nanomaterials 
exist in the legal black hole. Manufactured nanomaterials are implicitly 
covered by existing laws and regulations that apply to chemical substances, 
for example, the Registration, Evaluation, Authorisation and Restriction of 
Chemical Substances (EC 1907/2006) (REACH) in the European Union 
and the Toxic Substances Control Act (1976) (TSCA) in the US. However, 
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as will be discussed, the environment and the mood concerning nano-
 specifi c adaptations of existing laws and regulations has recently changed 
signifi cantly.

The claims concerning regulation of manufactured nanomaterials diff er 
depending on the respective stakeholder. They range from a moderate 
claim to review whether the existing legal frameworks are appropriate to 
eff ectively handle manufactured nanomaterials (this approach has been 
the predominant perspective of governments and governmental authori-
ties so far), to a radical call for a moratorium on nanotechnology research 
and product marketing until the risk situation has been clarifi ed (the 
 position of some non- governmental organizations).

The obvious contrariety in assessing the current legal situation and 
deriving the necessary measures leads us to have a closer look at how 
under current legal frameworks in the area of health, safety and the envi-
ronment manufactured nanomaterials are handled, and what uncertain-
ties and problems regarding the role of manufactured nanomaterials in 
current regulatory frameworks have been identifi ed.

12.2  HOW EXISTING REGULATORY 
FRAMEWORKS DEAL WITH 
NANOMATERIALS

Nanotechnologies comprise of a set of enabling technologies, which, due 
to their distinct cross- sectional character, are expected to bring benefi ts in 
almost every area. However, some manufactured nanomaterials have been 
found to potentially expose humans and the environment to risks that are 
diffi  cult to assess at this time because new, or unexpected, mechanisms 
are anticipated to be involved, and because the necessary methodology to 
quantify these risks is largely missing.

Regulations and legal provisions are fundamental and can serve several 
purposes. From the point of view of authorities and consumers, they can 
help to assure safety and protection of human health and the environment; 
for companies, while representing a restriction (compliance), regulations 
can serve as guidelines that facilitate strategic decisions (legal certainty). 
As long as it is uncertain what legislative requirements must be met in the 
near future, and what specifi c restrictions might be imposed, entrepreneurs 
are hardly interested in investing in the development of nanotechnologies. 
The industry reportedly relies on a predictable and relatively constant legal 
framework, which ensures long- term investments are optimally protected.

The regulatory sector, as a consequence of the novel properties of 
manufactured nanomaterials, has been identifi ed as an area that should 
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be considered for the control and use of the technology. A regulator’s 
role involves being able to set threshold values (defi ne tolerable risks) and 
determine clear rules for exemptions. However, to be able to fulfi l these 
far- reaching expectations, regulators need a profound level of knowledge 
to establish reasonable and sound regulations; it is commonly agreed that 
this prerequisite is not met today regarding the availability of scientifi c 
data about the potential risks of manufactured nanomaterials. Under 
these circumstances, national and international regulatory agencies have 
come to the conclusion that early regulation of manufactured nanomateri-
als is not a feasible option. On the other hand, according to stakeholder 
surveys, a moratorium on nanotechnologies is also deemed unreasonable.

In order to clarify regulatory questions at an early stage of technology 
development, a series of scientifi c advisory committees have been com-
missioned to examine the appropriateness of current legal frameworks to 
handle nanomaterials. Several industry and chemistry associations, as well 
as government agencies, have issued statements regarding existing legal 
frameworks, and, in the majority of cases, have came to the conclusion 
that, in principle, existing legal regulations and frameworks are capable 
of successfully handling manufactured nanomaterials and the potential 
eff ects resulting from their specifi c properties. It has been suggested that 
specifi c adaptations might be necessary only in individual cases and at the 
area of subordinated legislation. In June 2008, the European Commission 
(2008a: 3) in a Communication to the European Parliament stated that:

Overall, it can be concluded that current legislation covers to a large extent risks 
in relation to nanomaterials and that risks can be dealt with under the current 
legislative framework. However, current legislation may have to be modifi ed 
in the light of new information becoming available, for example as regards 
 thresholds used in some legislation.

In Switzerland, the Federal Council in 2006 launched a comprehensive 
programme to assess the current knowledge about the risks of manufac-
tured nanomaterials, to identify gaps, to review the existing legislation 
regarding its adequacy to eff ectively handle manufactured nanomateri-
als, and to derive appropriate measures. As a result of this analysis, the 
Federal Council agreed that:

There is . . . no need at present for ‘nanospecifi c’ legislation. At the level of 
implementation ordinances, however, both provisions relating to products 
and those with safety as a goal need to be re- examined (Eidgenössisches 
Departement des Innern EDI, 2008).

Furthermore, since current legislation implicitly includes manufactured 
nanomaterials, the Federal Council concluded that:
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Only when the methodological foundations and well- grounded risk assessments 
of synthetic [manufactured] nanomaterials are available, can additional statu-
tory framework conditions for the safe handling of synthetic nanomaterials be 
developed (Eidgenössisches Departement des Innern EDI, 2008: 2).

Similarly, in the US, the Federal Government in a memorandum for the 
heads of executive departments and agencies on the principles for nano-
technology environmental, health and safety oversight has decided that:

The Federal government’s current understanding is that existing statutory 
authorities are adequate to address oversight of nanotechnology and its 
applications (Offi  ce of Science and Technology Policy and the Council on 
Environmental Quality, 2007).

These conclusions, however, diff ered noticeably from how some 
politi cal parties, consumer and trade organizations and many other 
non- governmental organizations have assessed the current situation. 
Representing the other, more sceptical view, members of the Green Party 
of Switzerland in 2006 and 2008 launched parliamentary initiatives in 
order to regulate manufactured nanomaterials specifi cally and explicitly.

On the European (REACH) level, in April 2009 the Parliament over-
whelmingly adopted a report to the Commission in which the Members of 
the Parliament requested quick and thorough action to adapt REACH in 
terms of its adequacy to handle manufactured nanomaterials (European 
Parliament Committee on the Environment, Public Health and Food 
Safety, 2009). Also in the US, although not specifi cally mentioning manu-
factured nanomaterials, a Research Service report for Congress indicated 
that:

The available evidence indicates that EPA has had limited success using TSCA 
to gather information about new chemicals (Schierow, 2008),

and the Government Accountability Offi  ce (GAO) in 2009 reported that:

EPA’s assessments of industrial chemicals under TSCA provide limited infor-
mation on health and environmental risks . . . GAO has recommended both 
statutory and regulatory changes to, among other things, strengthen EPA’s 
authority to obtain additional information from the chemical industry, shift 
more of the burden to chemical companies for demonstrating the safety of their 
chemicals (GAO, 2009a).

Although it remains open as to how responsive the corresponding govern-
ments will be to the above claims, these events have marked a signifi cant 
disturbance in the prevalent ‘offi  cial opinion’ regarding the regulation 
of manufactured nanomaterials. It can be concluded that several central 
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issues have been identifi ed and that it is not clear yet how well the 
existing regulatory frameworks will be suited to handle manufactured 
nanomaterials.

The following sections will present and discuss two characteristic 
approaches to handle the ‘case of nanomaterials’ at the level of chemi-
cal substances, exemplifi ed by the REACH in the EU, and the TSCA in 
the US. Although these two regulations do not conclusively describe the 
regulatory environment that applies for manufactured nanomaterials 
and their manifold applications2, they represent the basic framework for 
the regulation and control of chemical substances. These two pieces of 
legislation will fi rst be presented using a general approach, reviewing the 
procedures and tools that are provided within each regulation, and in a 
more nanomaterial- oriented way in order to discuss how well these two 
approaches are able to cover the particularities resulting from a growing 
commercialization of manufactured nanomaterials.

The European Approach – REACH

REACH, the new European chemicals legislation that entered into force 
on 1 June 2007 and replaced a patchwork of over 40 legislative instru-
ments, will be phased- in over 11 years. REACH provides the most 
important framework for activities at national level by the EU Member 
States; in general, national regulatory agencies are bound to align with EU 
regulatory legislation, with the possibility of implementing specifi c, more 
detailed or tighter regulation at national level.

REACH allows the European Chemicals Agency (ECHA) to regulate 
the manufacture, sale and use of chemical substances, whether those 
substances are on their own, in preparations or in articles. REACH is 
intended to ensure a high level of protection to human health and the 
environment, as well as the free circulation of substances on the internal 
market (Article 1(1)).

The provisions of REACH explicitly declare that the precautionary 
principle should be applied when administering the Regulation (Article 
1(3)). The precautionary principle advocates taking precautionary action 
when chemicals pose possible threats to human health and the environ-
ment, rather than waiting for complete scientifi c evidence to be developed. 
This principle is of particular relevance in the context of manufactured 
nanomaterials since the methodology, tools and scientifi c database to 
assess the possible risks of nanomaterials are still missing or largely incom-
plete. The precautionary principle also underlies the safety assessment 
process, in that if there is uncertainty over scientifi c evidence (for example, 
confl icting or little data), the safety assessment should normally be based 
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on the evidence that gives rise to highest concern (worst- case scenario) 
(European Commission, 2004).

In close relation to the precautionary principle, REACH allocates the 
responsibility to prove that no unreasonable risks will result from the use 
of a chemical to those who advocate for its use. Therefore, under REACH, 
the so- called burden of proof is shifted from the authorities to manufactur-
ers and importers as ‘it is for manufacturers, importers and downstream 
users to ensure that they manufacture, place on the market or use such 
substances that do not adversely aff ect human health or the environment’ 
(Article 1(3)). The burden of having to demonstrate a risk before taking 
precautionary and preventive action has been one of the main reasons why 
the regulation of chemicals has been slow and resource intensive in the 
past (Hansen et al., 2007). Although Member States and the Commission 
can suggest immediate restrictions in case there are indications of severe 
risks associated with the use of a given chemical, it remains open how 
much power the precautionary principle and the aforementioned shift of 
the burden of proof will have in practice in restricting chemical substances 
on the basis of concern rather than scientifi c evidence. The dossier for the 
restriction of the manufacture, sale or use of a substance under REACH 
requires an ‘assessment of hazards and risks’ and evidence ‘that imple-
mented risk management measures are not suffi  cient’; requirements that 
are diffi  cult to fulfi l on the basis of concern (Annex XV).

As the central element of interaction between manufacturers and the 
authorities under REACH, manufacturers and importers have to submit 
a registration dossier for substances that they manufacture or import at or 
above one tonne per year. As increasing amounts of a chemical substance 
are produced or imported, more comprehensive safety data is required 
upon submission for registration. Above 10 tonnes per year, registrants 
have to produce a chemical safety assessment and submit a chemical safety 
report to the ECHA, and above 100 tonnes per year detailed toxicity 
testing is required. REACH Articles 10 and 14 contain detailed require-
ments as regards the composition of the technical dossier and the chemical 
safety reports.

The shift of the burden of proof to manufacturers and importers also 
includes the obligation that registrants have to autonomously register and 
update new information in relation to changes in quantities manufactured 
or imported, new uses or new knowledge of risks to human health or the 
environment of which they may reasonably be expected to have become 
aware.

REACH covers all chemical substances, independent of their size, shape 
or physical state. Although it is widely acknowledged that the properties 
of manufactured nanomaterials can diff er signifi cantly from those of the 
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same substance on the micro or macro scale, REACH currently does 
not contain requirements that are explicitly targeted at substances at the 
nanoscale.

Before REACH entered into force, the terminology of ‘new’ and ‘exist-
ing’ chemical substances had been used to distinguish substances that 
have or have not yet been listed in the European Inventory of Existing 
Commercial Chemical Substances (EINECS). In the context of REACH, 
EINECS- listed ‘existing’ substances are classifi ed as ‘phase- in substances’, 
while any substance that would have been subject to notifi cation as a 
‘new’ substance before REACH is regarded as a ‘non- phase- in substance’. 
While chemical substances that are already listed in EINECS can benefi t 
from extended registration deadlines, the principle of ‘no data, no market’ 
applies for non- phase- in substances, meaning that market introduction 
can only occur after registration is complete (Article 5).

The distinction between phase- in and non- phase- in under REACH is 
made on the basis of the structural formula of a substance. Properties, 
such as particle diameter or surface area that distinguish nanomaterials 
from their bulk form are not considered. Since many of the commercially 
used nanomaterials are the nanoform of an existing bulk material with 
identical structural formula (for example, many metal oxide nanoparticles 
such as titanium dioxide), their nanoform will run as a ‘phase- in substance’ 
under REACH and can benefi t from the extended registration deadlines. 
Nevertheless, upon registration, all the available intrinsic information on 
the nanoform has to be included and updated in the registration dossier; 
this also includes specifying deviating classifi cations, labelling, chemical 
safety assessments, identifi ed uses and exposure scenarios of the nanoform 
as compared with the bulk form of a substance.

Although it may therefore be safe to state that REACH implicitly 
covers manufactured nanomaterials and requires registrants to include the 
relevant data for a material on the nanoscale in the registration and updat-
ing process, more explicit mentioning of manufactured nanomaterials has 
already been proposed in the context of future adaptations of REACH. 
Although the prevalent opinion of the European Commission (2008a: 
3) has been that the ‘current legislation covers to a large extent risks in 
relation to nanomaterials and risks can be dealt with under the current 
legislative framework’, the European Commission did not exclude pos-
sible modifi cations in the light of new information ‘for example as regards 
thresholds used in some legislation’.

The fi rst concrete step to amend REACH with ‘nanospecifi c modifi ca-
tions’ was made in October 2008 when the European Commission pub-
lished a regulation (Commission Regulation (EC) No 987/2008) amending 
Annex IV of REACH to remove carbon and graphite from the list of 
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substances of minimum risk. Annex IV lists chemical substances of 
‘minimum risk due to their intrinsic properties,’ which are, therefore, 
exempt from safety testing. The amendment was triggered by the fact 
that certain carbon nanomaterials were marketed under the same chemi-
cal identity as conventional carbon and graphite and have consequently 
avoided safety testing and due to concerns that the nanotechnology form 
of carbon, particularly carbon nanotubes, may pose risks to human health 
and the environment.

In June 2008, the European Commission (2008a) issued a Communication 
to the European Parliament on regulatory aspects of nanomaterials. Of 
particular interest therein has been the question whether the nanoform of 
a chemical substance should be generally regarded as a ‘new’ (non- phase-
 in) substance, regardless of its chemical identity (which may be identical to 
that of the bulk form of the same substance). However, the Commission 
Services and Member State Competent Authorities decided that ‘more 
information is needed on the type of parameters that may be relevant (for 
example, particle size, geometry) for characterization of nanomaterials’ 
and that ‘the fact that a substance has diff erent properties can in itself not 
be used to decide if it is a new substance’ (European Commission, 2008b). 
As a consequence, many manufactured nanomaterials will benefi t from the 
extended registration deadlines for ‘existing’ (phase- in) substances, and 
registration for manufactured nanomaterials of ‘no particular concern’3 
that are produced or imported in volumes of less than 1 tonne per year 
may therefore be postponed until as late as 1 June 2018.

As another sign indicating potential change on the European level, 
in April 2009 the Parliament overwhelmingly adopted a report to the 
Commission in which the Commission’s conclusion about the principal 
adequacy of current legislations regarding the handling of the risks of 
manufactured nanomaterials was challenged (European Commission, 
2008a: 3) and the Commission was called

to review all relevant legislation within two years to implement the principle ‘no 
data, no market’ for all applications of nanomaterials in products with potential 
health, environmental and safety impacts (European Parliament Committee on 
the Environment, Public Health and Food Safety, 2009: 10).

The Parliament also considered it ‘particularly important to address nano-
materials explicitly within the scope of at least legislation on chemicals . . .’ 
(European Parliament Committee on the Environment, Public Health and 
Food Safety, 2009: 10). Furthermore, the Committee proposed to imple-
ment a mandatory notifi cation for all nanomaterials placed on the market 
(labelling) and requested a chemical safety report with exposure assess-
ment to be submitted for all registered nanomaterials (which, according 
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to REACH, is only necessary if production or import exceeds 10 tonnes 
per year) (European Parliament Committee on the Environment, Public 
Health and Food Safety, 2009: 10).

Whether these recent developments can be regarded as a change of 
paradigm in the regulation of manufactured nanomaterials remains to 
be proved; in the meantime, REACH has to prove itself an effi  cient and 
viable regulatory framework (and not just for nanomaterials). While it 
seems clear that with the increasing importance of nanomaterials, they will 
be under close observation under REACH, a US GAO (2007) report was 
quite positive about REACH, concluding that:

Assuming that the EU has the ability to review chemical information in a 
timely manner, specifi c provisions under REACH provide a means for address-
ing long- standing diffi  culties experienced both under TSCA and previous 
European chemicals legislation in (1) obtaining information on chemicals’ 
potentially harmful characteristics and their potential exposure to people and 
the environment and (2) making the chemical industry more accountable for 
ensuring the safety of their products.

This leads over to an overview on the US TSCA, and how manufactured 
nanomaterials are handled under this legislation.

The US Approach – TSCA

The Toxic Substances Control Act (TSCA) entered into force on 1 January 
1977. TSCA covers all chemicals produced, manufactured, imported, or 
exported, within the United States.4 As TSCA applies to ‘chemical sub-
stances’, it is commonly agreed that manufactured nanomaterials also fall 
under TSCA regulations.

Under TSCA, the US Environmental Protection Agency (EPA) is given 
broad authority to control and restrict substances that are identifi ed as 
posing a threat to human health or the environment, and require manufac-
turers to submit record- keeping, safety testing and data on health, safety 
and environmental impacts of any substance that has been determined to 
cause an ‘unreasonable risk’5 to public health or the environment. Core 
regulatory provisions include TSCA section 4 (testing of chemical sub-
stances and mixtures), TSCA section 5 (manufacturing and processing 
notices), TSCA section 6 (regulation of hazardous chemical substances and 
mixtures), and TSCA section 8 (reporting and retention of information).

Among others, TSCA provides the EPA with authority to:

● require a premanufacture notifi cation (PMN) for new chemicals;
● issue Signifi cant New Use Rules (SNURs), when it identifi es a 
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‘signifi cant new use’ that could result in exposures to, or releases of, 
a substance of concern;

● require testing of chemicals by manufacturers, importers, and 
 processors where risks or exposures of concern are found6;

● require manufacturers to keep records of and submit to EPA health 
and safety data concerning the chemical substances they manufac-
ture7; and

● require manufacturers or importers to inform EPA if a substance 
is reasonably expected to present a risk of injury to health or the 
environment.8

Furthermore, the EPA is authorized under TSCA to maintain a Chemical 
Substance Inventory (TSCA Inventory), which contains all ‘existing’ 
chemicals produced, processed or imported for commercial purposes in 
the US (not only those substances with toxic or hazardous characteristics) 
(TSCA s.8(b)).

Similarly to the former EINECS registry in the EU, TSCA uses the 
terms of ‘existing’ and ‘new’ substances to distinguish substances that are 
or are not on the TSCA Inventory. Currently, the TSCA Inventory con-
tains approximately 83 000 chemicals, identifi ed by their chemical name 
and Chemical Abstracts Service (CAS) registry number (OPPT, 2009).9

If a substance is a ‘new’ chemical substance for the purposes of TSCA, 
it is subject to PMN reporting requirements (unless the substance meets a 
TSCA reporting exclusion, discussed below under Exemptions – Volume 
Based Thresholds). The PMN off ers the EPA a limited timeframe to object 
before a new substance (or a signifi cant new use of an existing substance) is 
released to the market and the environment. Manufacturers have to submit 
to the EPA, at least 90 days prior to the manufacture or importation of 
the new chemical substance, a formal report with information on chemical 
identity, production volume, by- products, information on the identifi ed 
use, expected human exposure and environmental release of the substance 
in question. As PMN reporting does not require the development of new 
safety data, manufacturers have to submit what is in their possession 
at the time of submission and what is reasonably  ascertainable – a fact 
that is important in the light of the prevalent uncertainties  regarding the 
 potential risks of manufactured nanomaterials.

Upon receiving and reviewing a PMN for a ‘new’ chemical substance, 
the agency can make use of several options:

● Do nothing: If after 90 days the EPA does not consider it neces-
sary to place any restrictions on the chemical, and after providing 
a Notice of Commencement (NOC) to the EPA, the registrant may 
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begin production or importation of the new substance. As NOC is 
received by the EPA, the ‘new’ chemical is included in the TSCA 
Inventory and its status is changed to ‘existing’.

However, in the case of the EPA, on the basis of the review of a PMN of a 
new substance, coming to the conclusion that further action is necessary, 
the EPA may apply a series of procedures to control and restrict manufac-
ture and use, trigger safety testing or enforce submission of further data on 
health, environmental and safety impacts of a substance of concern.

● If the Agency determines that the information available to the 
authority for evaluation is insuffi  cient and an unreasonable risk of 
injury to health or the environment cannot be excluded, the EPA 
may issue a TSCA section 5(e) consent order to restrict manufacture 
to specifi ed conditions, limit certain uses and imply requirements. 
For example, the consent order may require personal protec-
tive equipment, monitoring, toxicity testing and/or recordkeeping. 
Consent orders, however, are only binding on the original PMN 
submitter.

● To bind all manufacturers, the EPA may promulgate a TSCA 
section 5(a) SNUR, often issued as direct fi nal rules. Manufacturers 
intending to engage in a designated new use need to submit to the 
EPA a Signifi cant New Use Notifi cation (SNUN) 90 days prior to 
manufacturing. Often, SNUR are promulgated to bind all manu-
facturers to the new use designations prohibited by a section 5(e) 
Consent Order.

According to the EPA, approximately 10 per cent of PMNs and SNUNs 
submitted for EPA review are either restricted or regulated (OPPT, 
2007).

In the case of the EPA deciding to act on an ‘“existing” chemical sub-
stance’, the EPA may:

● Promulgate a TSCA section 5 SNUR, which designates a ‘signifi -
cant new use’ of an existing chemical substance to notify the EPA 
at least 90 days before commencing that activity. The required 
notifi cation will provide the EPA with the opportunity to evaluate 
the intended use and, if necessary, to prohibit or limit that activity 
before it occurs. This procedure, however, requires full notice and 
comment rulemaking and is used less often by the EPA.

● Issue a formal TSCA section 4 test rule, which requires companies 
to conduct testing on selected chemicals for which data is needed to 
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evaluate potential health or environmental hazards. This procedure 
commonly takes a long time (years) since it also underlies full public 
notice and comment procedures.

● Negotiate a consensus- based enforceable consent agreement, which 
requires certain signing parties to generate data and submit that 
data to the EPA. This procedure is quicker than formal rulemaking, 
but is still enforceable and based on a specifi ed schedule.

● Rely on regular information updates under the Inventory Update 
Rule (IUR). The IUR is the standard data updating procedure for 
all existing substances listed in the TSCA Inventory.10 In terms of 
the data submission requirements under the IUR, however, only 
basic information on manufacturing (company and site name, 
total production volume of the substance) and some information 
intended to estimate potential exposure needs to be submitted.

In order to control manufacture, processing, distribution, use or disposal 
of chemical substances, the procedures for rulemaking are all predicated 
on specifi c statutory fi ndings made by the EPA. If the EPA wants to regu-
late a chemical substance, it has to demonstrate that there is a reasonable 
basis to conclude that the chemical ‘presents, or will present an unreason-
able risk of injury to health or environment’ (s.6). This standard requires 
the EPA to have conclusive data on that particular chemical, and the 
EPA must consider risks, costs and benefi ts associated with the substance 
being regulated, including the availability of substitutes. TSCA requires 
the Administrator to impose the ‘least burdensome’ regulatory measure 
that provides adequate protections (s.6). In the case of the EPA wanting 
a company to conduct toxicity testing under a TSCA section 4 test rule, 
the EPA must make a statutory TSCA section 4 ‘A’ (hazard) fi nding or a 
TSCA section 4 ‘B’ (exposure) fi nding (see below under The Precautionary 
Principle and Burden of Proof).

The fact that manufactured nanomaterials already are an issue in the 
context of TSCA and the PMN review process is documented by various 
PMN submissions for nanomaterials. According to the EPA, it has 
‘received and reviewed numerous new chemical notices under TSCA for 
nanoscale materials’ (EPA, 2009b). Receipt of PMN for carbon nanotubes 
(CNTs) and fullerenes (C60), two novel manufactured nanomaterials, has 
been documented in a series of Federal Register Notices since mid 2008:

● In a 7 May 2008 Federal Register Notice, the use of single- walled 
CNTs has been announced in a PMN to the EPA as a property 
modifi er in electronics and polymer composites (EPA, 2008a).

● In Federal Register Notices of 12 December 2008 and 13 April 2009, 
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the EPA announced that it has received PMN for fullerenes (C60) in 
electronic applications (EPA, 2008b, 2009c).

● In several Federal Register Notices, the EPA announced receipt of 
PMN concerning multi- walled CNTs for use in composite materials 
and as electric conductive fi llers (EPA, 2008c, 2009d; 2009e).

However, the three nanomaterials mentioned in the examples above 
without doubt only represent the tip of the iceberg of a much larger 
number of ‘new’ manufactured nanomaterials and ‘existing’ substances 
that are now used at the nanoscale. It will therefore be interesting to 
take a closer look at the EPA’s stance on the handling of manufactured 
 nanomaterials under TSCA.

Until recently, it was not clear what the EPA’s approach on manu-
factured nanomaterials under TSCA would be. In a memorandum of 
November 2007 for the heads of executive departments and agencies, the 
Offi  ce of Science and Technology Policy and the Council on Environmental 
Quality published a strategic document summarizing principles for nan-
otechnology environmental, health, and safety oversight (Offi  ce of Science 
and Technology Policy and the Council on Environmental Quality, 2007). 
The Federal Government (Offi  ce of Science and Technology Policy and 
the Council on Environmental Quality, 2007: 2) concluded, among other 
things, that:

● ‘Existing statutory authorities are adequate to address oversight of 
nanotechnology and its applications. As with any developing area, 
as new information becomes available the Federal government will 
adapt or develop additional oversight approaches, as necessary, to 
address the area of nanotechnology’;

● ‘Adequate information should be developed with respect to the 
eff ects of nanomaterials on human health and the environment’; 
and

● ‘The Federal government should use standard oversight approaches 
to assess risks and benefi ts, and manage risks, considering safety, 
health and environmental impacts, and exposure mitigation. As 
experience is gained, these approaches can be refi ned.’

However, in terms of any specifi c regulatory path forward, the paper 
remained vague. The fi rst concrete action with regulatory relevance in 
practice in relation to nanomaterials did not occur before September 
2008, when the EPA signed the fi rst manufacturing consent order with 
a manufacturer of CNTs upon submission of a PMN for the respective 
CNT nanomaterials to the EPA (EPA, Offi  ce of Pollution Prevention and 
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Toxics, 2008). According to the CNT manufacturer, the consent order was 
‘the result of several months of collaboration’ (Thomas Swan & Co Ltd, 
2008). Such ‘contracts’ need to be developed on a case- by- case basis and 
obviously represent a considerable burden to the EPA. Since the consent 
order is valid between the EPA and the corresponding manufacturer only, 
the restrictions therein do not apply to other manufacturers of the same 
CNT material; to generalize the requirements for all manufacturers of the 
same specifi c material, the EPA would need to negotiate separate consent 
orders for each manufacturer, or, alternatively, publish a SNUR on this 
particular (new) use of CNTs.

Some time later, the EPA confi rmed the increasing concretization of 
its current approach on nanomaterials by announcing that some manu-
factured nanomaterials, under certain circumstances, must be considered 
‘new’ substances under TSCA. In a Federal Register Notice on 31 October 
2008, EPA clarifi ed the TSCA inventory status of CNTs by stating that 
CNTs are ‘chemical substances distinct from graphite or other allotropes 
of carbon listed on the TSCA inventory’ (EPA, 2008c). This indicated to 
manufacturers and importers that CNTs are essentially considered ‘new’ 
chemicals under TSCA, and therefore are subject to PMN requirements.11 
Furthermore, the EPA under section 5 of TSCA promulgated SNURs for 
siloxane- modifi ed silica and alumina nanoparticles (EPA, 2008d). As a 
consequence, any manufacturer of these two nanomaterials considering the 
manufacture or use of these nanomaterials must comply with the require-
ments of the SNUR (that is, it must notify the EPA 90 days prior to manu-
facture), or, if intending to engage uses outside the terms specifi ed in the 
SNUR, report to the EPA under the TSCA PMN reporting requirements.

While these regulatory actions suggest that the EPA classifi es nanoma-
terials as ‘new’ substances or at least considers them as ‘new uses’ of exist-
ing substances, it is of utmost interest to determine what procedures apply 
if a substance is already listed on the TSCA inventory (based on submis-
sion of information on the bulk form) and a manufacturer now intends to 
introduce the nanoform of the same substance. ‘Existing’ substances, even 
if now used at the nanoscale, will not be subject to PMN requirements. 
Therefore, they will not be reviewed before entering commerce, and the 
EPA will lack the opportunity to intervene before commercialization of 
the respective nanomaterial.

We remember that the EPA determines whether substances are ‘new’ 
or ‘existing’ for TSCA purposes based on a substances’ molecular iden-
tity12; this approach has explicitly been confi rmed to apply also in the case 
of manufactured nanomaterials (EPA, 2008e). The EPA, in fact, ‘does 
not expect . . . that all nanoscale substances will qualify as new chemi-
cals under TSCA’ (EPA, 2008e: 2). The EPA further clarifi es that ‘when 
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manufacture or importation commences and the substance is added to the 
TSCA inventory, the listing is considered to encompass both nanoscale 
and non- nanoscale forms of the substance’ (EPA, 2008e: 5), regardless 
of the fact that nanoparticles are commonly known to exhibit markedly 
changed properties and reactivity as compared to larger particles (the very 
properties that make them interesting for new applications).

Specifi cally, as related to manufactured nanomaterials, this implies 
that:

● Many of the most frequently used manufactured nanomaterials 
that result from a larger bulk material, for example, by mechanical 
grinding such as many metal (oxide) nanoparticles, are considered 
‘existing’ substances since the corresponding bulk substance is listed 
in the TSCA inventory. The EPA considers those particles to be 
‘aggregates of molecules that have the same molecular identity’ 
(EPA, 2008e: 4).

● Due to the ‘allotrope rule’,13 CNTs and C60 are considered to have 
a diff erent chemical identity than graphite or diamond (which are 
already on the TSCA inventory) and are thus to be considered ‘new’ 
substances for the purposes of TSCA. This stance has been con-
fi rmed by the Federal Register notice on the TSCA inventory status 
of CNTs and C60 (EPA, 2008c).

It seems obvious that despite the broad authority the EPA is given under 
TSCA, the EPA has had diffi  culty demonstrating that harmful chemicals 
meet the statutory requirement of presenting an unreasonable risk, and 
the tools and procedures currently in place only allow exploiting the given 
authority on a strict case- by- case basis. In fact, since Congress passed 
TSCA over 30 years ago, the EPA has issued regulations under the act 
to ban, limit or restrict the production or use of only fi ve existing chemi-
cals or chemical classes. In 1991, the EPA’s 1989 regulation phasing out 
most uses of asbestos was vacated by a federal appeals court because it 
was reported to fail to meet the statutory requirement of being based on 
 ‘substantial evidence’ (GAO, 2009b).

Additionally, the existing legislative hurdles make it diffi  cult for the EPA 
to force the manufacturer or importer to test the chemicals and to develop 
safety data. In contrast to the information development and updating 
requirements under REACH, which include a statutory duty for compa-
nies to develop and submit new or changed data related to the potential 
environmental, health and safety risks of any substance they manufacture, 
there is currently no such requirement under TSCA (GAO, 2007).

The TSCA inventory itself is not designated to function as a hazard 
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database; for this purpose, the EPA’s National Center for Environmental 
Assessment maintains the Integrated Risk Information System (IRIS), 
an electronic database that contains certain information on environmen-
tal and human health eff ects. However, the US GAO, which supports 
Congress in evaluating the performance of the Federal Government, 
recently identifi ed TSCA and IRIS as ‘new high- risk areas’ with consid-
erable fl aws and ineffi  ciencies in assessing and publicly documenting the 
toxicity of chemicals, and has suggested reforming or modernization of 
TSCA (GAO, 2009a).

In the emerging regulatory discussion on manufactured nanomaterials, 
many stakeholders, including the American Chemistry Council (ACC), 
either postulate or no longer reject a reforming process of TSCA (Dooley, 
2009). A series of involved stakeholders have already contributed sug-
gestions as to how such TSCA reform should look like (see for example 
Applegate, 2008; Denison, 2009a). In January 2009, the Government 
Accountability Offi  ce in its ‘high risk’ priority document concluded 
that reforming TSCA should be a top priority in 2009 (GAO, 2009a). 
Beginning in February 2009, TSCA is being revisited in a series of hearings 
by the Subcommittee on Committee, Trade, and Consumer Protection of 
the US House of Representatives Committee on Energy and Commerce 
(House of Representatives, 2009), and nanotechnologies have been men-
tioned as an issue where many of TSCA’s longstanding fl aws are revealed 
(Davies, 2009, 2010).

12.3  COMPARING THE TWO APPROACHES – THE 
NANOREGULATION PROBLEM

The following section is dedicated to compare the two diff erent regulatory 
approaches of REACH and TSCA in order to discuss some of the char-
acteristics, issues and fl aws that have been identifi ed to be relevant in the 
process of governing manufactured nanomaterials, and possibly defi ning 
adaptations of the current regulatory frameworks in order that they are 
able to better handle the peculiarities of manufactured nanomaterials.

It may be regarded as unfair to compare REACH with TSCA, the latter 
being a regulation that has been in force since 1976 and since then has not 
been fundamentally amended. In addition, due to the only recent imple-
mentation of REACH in June 2007, and due to the only recent enactment 
of the stepwise (pre- ) registration procedures, experiences are still very rare 
to judge the adequacy of REACH in identifying and handling toxic chemi-
cals, not to speak of manufactured nanomaterials. Nevertheless, this com-
parison is based on the information already available and is intended to 
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identify both positive characteristics and fl aws that might foster or hinder 
appropriate consideration of manufactured nanomaterials in (future) 
chemicals legislation.

Four issues of paramount importance are now focused on: The precau-
tionary principle, the burden of proof, the diff erences in handling new and 
existing chemicals, and volume- based thresholds and exemptions.

A) The ‘Precautionary Principle’ and the Burden of Proof

Regulations are never imposed with a complete understanding of the 
risks, which is particularly true for new or emerging technologies. For the 
time being, suffi  cient scientifi c evidence to build sensible and enforceable 
evidence- based regulations on manufactured nanomaterials, to control 
their manufacture, processing, use and disposal, is not yet available. For 
example, a commonly accepted defi nition of the term ‘nano’, as well as 
valid methodologies to measure and characterize nanomaterials, are still 
missing for the greater part. In addition, as long as the lack of quantitative 
knowledge about exposure and the effi  cacy of existing protective measures 
persists, regulations to protect human health and the environment from 
manufactured nanomaterials are bound to a rather fundamental level of 
specifying principles of behaviour and allocating general responsibilities. 
These principles defi ne the general approach to regulation where specifi c 
evidence is absent.

The precautionary principle and the burden of proof are two principles 
defi ning responsibilities, with a special relevance in the case of nanotech-
nologies where considerable uncertainties in quantifying potential risks 
exist. The precautionary principle advocates taking precautionary action, 
even when a chemical only poses a possible threat to human health or the 
environment, rather than waiting for complete scientifi c proof of cause 
and eff ect to evolve. This may prevent damage in the phase while new 
information is developed.

In a close relation to the precautionary principle, the burden of proof 
allocates the responsibility of proving by evidence a disputed charge or 
allegation. In the context of product safety and environmental laws, the 
term is often used to express a ‘shift’ in the burden of proof indicating 
a reallocation of the responsibility to demonstrate the safety of a sub-
stance or activity from the authorities to the proponent of this activity or 
substance (usually the manufacturer). This is intended to create a strong 
incentive for manufacturers to come forward with the required substance 
information to obtain permission to put it on the market. Historically, 
however, the public has typically carried the burden of proving that a 
particular substance or activity presents a risk, while those undertaking 
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potentially dangerous activities and the products of those activities were 
considered innocent until proven guilty (Tickner et al., undated).

The European Union’s REACH legislation is explicitly based on (or, 
more precisely, ‘underpinned by’) the precautionary principle. As the 
precautionary principle is mentioned only once in the whole of REACH, 
‘underpinned’ means that the precautionary principle has been taken into 
account when phrasing its provisions, and that the precautionary princi-
ple will provide a framework for the development of specifi c regulatory 
policies. A defi nition of how the European Commission understands the 
precautionary principle, particularly with reference to emerging technolo-
gies and nanotechnologies, can be found elsewhere – in February 2000, the 
EC adopted a Communication from the Commission on the Precautionary 
Principle, a document which aimed to outline the Commission’s approach 
to using the precautionary principle, establishing guidelines for applying it 
and building a common understanding of how to assess, appraise, manage 
and communicate risks that science is not yet able to evaluate fully, while 
avoiding unwarranted recourse to the precautionary principle (European 
Commission, 2000).

The precautionary approach to nanotechnology in the EU has been 
substantiated in the Commission’s communication on regulatory aspects 
of nanomaterials in June 2008 (European Commission, 2008a: 8):

Where the full extent of a risk is unknown, but concerns are so high that risk 
management measures are considered necessary, as is currently the case for 
nanomaterials, measures must be based on the precautionary principle.

Although the US government ratifi ed the Rio Declaration in 1992, which 
stated that a ‘precautionary approach’ should be widely applied by States 
according to their capabilities, the precautionary principle is not expressly 
mentioned in any legislative documents or policies in the United States. 
Likewise, TSCA in its current version does not mention any ‘precaution-
ary principle’ or a ‘precautionary approach’, and the regulation requires 
the authority to make certain statutory fi ndings by demonstrating that 
a given chemical ‘presents or will present an unreasonable risk’ in order 
to take action (TSCA section 6(a)). This is an evidentiary burden on 
the EPA, which in principle stands in contrast with a precautionary 
approach.

More recently, the implementation of some sort of a ‘precautionary 
approach’ was discussed in the context of the TSCA reforming process in 
February 2009 (House of Representatives, 2009). However, it seems likely 
that the ‘precautionary principle’ will be interpreted in a weaker form than 
under REACH.
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Contrary to the diff erences regarding a precautionary approach, both 
REACH and TSCA, in principle, place the burden to provide the neces-
sary data to prove that a chemical does not present a risk on those who 
manufacture this chemical:

● TSCA section 2(b)(1) provides that ‘[i]t is the policy of the United 
States that adequate data should be developed with respect to 
the eff ect of chemical substances and mixtures on health and the 
environment and that the development of such data should be the 
responsibility of those who manufacture and those who process such 
chemical substances and mixtures.’

● REACH Article 1(3) provides that ‘[t]his Regulation is based on the 
principle that it is for manufacturers, importers and downstream 
users to ensure that they manufacture, place on the market or use 
such substances that do not adversely aff ect human health or the 
environment.’

The question, however, of who is responsible to demonstrate the safety 
of chemical substances (burden of proof) is handled diff erently under 
REACH and TSCA. Under REACH, instead of governmental authori-
ties being required to prove that substances are dangerous in order to 
lay down restrictions, it is up to industry to provide evidence on the safe 
use of their products before they can be marketed. REACH requires 
manufacturers to collect, develop (if necessary) and submit data on a 
given chemical before it is put on the market. A registration dossier of 
a nanomaterial, or a bulk material that is used in the nanoform, has to 
include all relevant information on the nanomaterial as manufactured or 
imported, also covering specifi c properties, uses, eff ects and exposure-
 related information as well as the relevant classifi cation and labelling, 
safety assessment and any relevant exposure scenarios. Once a chemical is 
registered at the European Chemicals Agency, registrants have an obliga-
tion to update and register new information in relation to changes in the 
quantities manufactured or imported, new uses of the chemical or new 
knowledge of risks to human health or the environment of which they 
may reasonably be expected to have become aware of (REACH Article 
22). This article is particularly relevant in cases where a substance was 
already registered in its ‘bulk’ form and the substance is subsequently 
intended to be manufactured or imported in a nanoform (European 
Commission, 2008b).

TSCA, on the other hand, although providing that it is the manufactur-
er’s responsibility to develop data with respect to the eff ects of a chemical 
substance, allocates the burden to demonstrate harm to the EPA, rather 
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than require the manufacturers to demonstrate the safety of the products 
they manufacture and sell. Although under TSCA the EPA is given the 
authority to require manufacturers to test chemicals for health and envi-
ronmental impacts and to control chemicals of concern, the EPA can use 
its rulemaking authority only after making a series of statutory fi ndings 
about the substance involved.

If, for example, the EPA wants to regulate an existing chemical sub-
stance, it has to demonstrate that there is a reasonable basis to conclude 
that the chemical ‘presents or will present an unreasonable risk of injury 
to health or environment’ (TSCA section 6), which essentially requires the 
EPA to have conclusive data on that particular chemical, a prerequisite 
that in the context of nanomaterials is hardly achievable in the light of the 
many uncertainties regarding their potential risks.

In case the EPA wants a company to conduct toxicity tests under a 
TSCA section 4 test rule, the EPA must make a statutory TSCA section 
4 ‘A’ (hazard) fi nding or a TSCA section 4 ‘B’ (exposure) fi nding. This 
means that the EPA must be able to demonstrate that:

● existing data shows that the manufacture, distribution, processing, 
use or disposal of the substance ‘may present an unreasonable risk 
of injury to health or the environment’ and that the probability 
of exposure to the subject chemical substance is more than just 
 theoretical (TSCA section 4(a)(1)(A)), or

● a chemical substance ‘is or will be produced or imported in substan-
tial quantities’ and either may reasonably be anticipated to enter 
the environment in substantial quantities, or result in signifi cant or 
substantial human exposure (TSCA section 4(a)(1)(B)).

Additionally, the EPA must demonstrate that existing data are inad-
equate for risk assessment, and that testing is needed to develop the data. 
This evidentiary burden is regarded as one of TSCA’s most signifi cant 
fl aws, particularly in regard to the handling of manufactured nanomateri-
als. The resulting situation is commonly referred to as a ‘catch- 22’: the 
EPA must already have substantial information on a chemical in order to 
prove that it needs such information (Applegate, 2008; Denison, 2009b). 
These statutory requirements therefore essentially prevent the EPA 
from exercising its authority in cases when the scientifi c evidence is still 
 fragmentary at best.

Overall, in a situation of uncertainty about the real risks of manufac-
tured nanomaterials, the application of a precautionary approach and a 
shift of the burden of proof from authorities to manufacturers in  chemicals 
legislation make sense from a series of perspectives:
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● In an environment where the risks and benefi ts of emerging tech-
nologies are controversially discussed and the scientifi c and meth-
odological knowledge to assess the risks is only about to evolve, 
classical regulation based on defi ning levels of tolerable risk taking 
and thresholds is usually not possible. The application of a precau-
tionary approach – if a good balance between precautionary behav-
iour and still permitting innovation can be found – helps to avoid 
accumulation of unpredictable risks as long as conclusive evidence 
is lacking.

● The fear of unnecessarily hampering innovation and technology 
exploitation is often brought forward in the context of the applica-
tion of a precautionary approach and a shift of the burden of proof 
from authorities to industry. Nevertheless, it has to be considered 
that a climate of uncertainty about the actual level of risk taking 
and the uncertainty about possible regulations in the future do not 
represent a good breeding ground for innovation, nor fi nancial 
investment in a new technology.

● In the light of the lack of mandatory declaration for manufac-
tured nanomaterials, authorities are struggling to keep pace with 
the rapid developments and the increasing market penetration 
of products containing (or claiming to contain) manufactured 
nanomaterials. It is therefore questionable whether regulators 
and control authorities will be able to reliably identify and assess 
manufactured nanomaterials in production and on the market. It 
may therefore be regarded as more effi  cient to have the necessary 
risk and safety data developed by those who are expected to have 
the best knowledge about the corresponding substance and its use: 
the manufacturers.

● Additionally, the assessment of the safety of chemical substances 
represents a growing burden to public authorities, both in terms of 
(over)loading the existing authorities with complex, new tasks and 
additional costs. If shifted from authorities to manufacturers, these 
burdens are divided according to the costs- by- cause principle; those 
who profi t from using these substances will pay for the safety assess-
ment. The role of the authorities is limited to an oversight function 
of checking and reviewing industry’s assessments. On the other 
hand, however, there are also concerns over a shift of the burden of 
proof, as it is also expected to shift signifi cant costs from authorities 
to industry and might consequently discourage further investment 
into nanotechnologies (Bowman and van Calster, 2007; Choi et al., 
2009).
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B)  Identifying Nanomaterials, New and Existing Chemicals, Data 
Submission Requirements

Both REACH and TSCA adhere to similar criteria in order to distinguish 
diff erent chemical substances. Under TSCA, it is a substance’s molecular 
identity (TSCA section 3(2)(A), whereas in the case of REACH, besides 
the molecular and structural formula, further properties are integrated 
into the ‘sameness’ analysis, such as spectral information (REACH 
section 2 of Annex VI). However, in neither case substance properties such 
as particle diameter or surface area that could be used to make a reliable 
distinction between conventional (bulk) materials and their nanoform are 
explicitly included. Therefore, in principle, any given substance under each 
law could stand for either the macroscale or the nanoscale form, or even 
both forms, and it will be diffi  cult for administrators to identify nanoscale 
materials in the submitted registration or notifi cation dossiers.

Regarding the diff erent procedures and requirements that apply for 
‘new’ and ‘existing’ substances under REACH and TSCA, key diff er-
ences exist. Under TSCA, the decision whether a given substance will 
be subject to a pre- market safety review depends on the determination 
whether it will be considered a ‘new’ or an ‘existing’ chemical. Since 
many nanoscale materials currently used, however, do not have their 
own CAS numbers, or have CAS numbers that are already associated 
with the non- nanoscale chemical, and no information that would identify 
such materials as the nanoform need to be submitted upon pre- market 
registration, many nanomaterials are expected to be regarded as ‘existing’ 
substances for TSCA purposes and therefore would not undergo TSCA 
PMN requirements.

Even if a nanomaterial is considered a ‘new’ chemical for TSCA pur-
poses, a PMN dossier must only include basic information on antici-
pated use, production volume, exposure and release, to the extent such 
information is known or reasonably foreseeable by the submitter at the 
premanufacture stage, but no health or ecotoxicity data or information 
on a chemical’s environmental behaviour and fate is required. The EPA 
reportedly reviews about 1 000 PMN every year, 67 per cent of which 
include no test data, and 85 per cent lack any health or ecotoxicity data 
(OPPT, 2007). It seems therefore reasonable to conclude that the EPA will 
not receive the necessary data to perform sound risk assessment on manu-
factured nanomaterials from regular PMN submissions. Other options to 
gather such data exist and have been discussed in this volume by Meili and 
Widmer (2010) in the context of voluntary measures.

Once a chemical is listed in the Inventory of existing chemicals, unless 
the EPA issues specifi c rules, it is considered safe and it is not subject to 
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regular in- depth health, environment and safety reassessment. According 
to a 2005 Government Accountability Offi  ce report on the chemical 
review programme, ‘EPA does not routinely assess existing chemicals, 
has limited information on their health and environmental risks, and has 
issued few regulations controlling such chemicals’ (GAO, 2005: 18). While 
some of the most important chemicals (in terms of production volumes) 
have been subject to reassessment in programmes such as the HPV (High 
Production Volume) Challenge Program or the Chemical Assessment and 
Management Program (ChAMP),14 these initiatives focus on chemicals 
produced in volumes of 11.3 tons (25 000 pounds) per year or more and 
therefore must be considered of rather limited relevance to most manufac-
tured nanomaterials currently in use. This removes the designated means 
by which any government review of the aff ected nanoscale materials can 
be assured in a categorical approach (EPA, 2007, 2008e).

REACH, on the contrary, by requiring that all chemicals, whether 
formerly regarded as new or existing, be registered, tested and their uses 
identifi ed and assessed, essentially eliminates the diff erences in the treat-
ment of new and existing substances, and therefore mitigates the debate on 
whether nanomaterials should be regarded as new or existing substances, 
and how to distinguish nanomaterials from bulk substances for regulatory 
purposes. Through a tiered registration regime and extended registration 
deadlines for substances that have formerly been regarded as existing sub-
stances, the testing, registration and assessment eff ort is distributed over 
time. By principally requiring manufacturers to include in a chemical sub-
stance’s registration dossier ‘all relevant information of a nanomaterial’ 
(such as its properties, use, eff ects, safety assessments and exposure- related 
information) (European Commission, 2008b), REACH also requires 
manufacturers to include information that allows the  identifi cation of a 
given substance as a nanomaterial.

In the case of already registered chemicals, registrants also have to 
update and register any new information in relation to issues such as 
new uses or new knowledge of risks to human health or the environment. 
With reference to the US TSCA system, this procedure has been termed 
an ‘automatic Signifi cant New Use Rule (SNUR) for all chemicals all of 
the time’ (Denison, 2008), and it also includes any specifi c information 
 concerning the nanoform of a substance.

The fundamental requirements for manufacturers under REACH to 
submit and update any kind of relevant data including health and safety 
information for all substances means that authorities can be expected to 
be able to make informed ‘guesses’ on whether a given chemical is used in 
its nanoform or not, and that considerable health and safety information 
on nanomaterials will be gathered.
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C) Volume- Based Thresholds and Exemptions

Another issue of controversial discussion in the context of manufactured 
nanomaterials and chemicals regulation concerns the statutory exemptions 
from reporting requirements under REACH and TSCA. Both regulations, 
besides excluding broad material categories, for example radioactive sub-
stances which are regulated in detail elsewhere, they also provide exemp-
tions from reporting requirements based on certain thresholds, such as 
annual production volume.

TSCA provides a series of criteria which, if they apply to a new sub-
stance, discharge manufacturers from either reporting new substances 
under PMN reporting requirements or updating information on exist-
ing substances under the Inventory Update Rule (IUR). With particular 
 relevance to manufactured nanomaterials, such exemptions include:

● Low Volume Exemptions: The PMN rule exempts certain categories 
of new chemical substances from full PMN review if produced or 
imported in quantities of less than 10 tons per year per manufacturer 
(40 CFR §723.50). If 11.3 tons (25 000 pounds) per year or less of 
an existing substance are manufactured or imported, it is exempted 
from the IUR requirements (40 CFR §710.48).

● Low Release and Low Exposure (LoREX): The substance is 
expected to have low environmental release and human expo-
sure and is therefore exempted from PMN reporting (40 CFR 
§723.50).

● Small manufacturer: Substances are exempted from IUR report-
ing if manufactured by a company that has either less than $US40 
million annual sales and less than 45.4 tons (100 000 pounds) pro-
duction/import, or less than $US4 million annual sales (regardless of 
the quantity) (40 CFR §704.5(f)).

Manufacturers must be expected to be tempted to seek such exemptions 
under TSCA to reporting requirements if they have the necessary data to 
support such exemptions.

Under REACH, registration and risk assessment requirements are also 
triggered by increasing annual production volumes. With increasing pro-
duction volumes, registrants need to include more detailed information on 
toxicity and exposure assessment (see above at The European Approach 
– REACH). However, under REACH only chemicals with an annual 
production less than or equal to one ton per year are exempted from reg-
istration and chemical safety assessments, which is still considerably lower 
than under TSCA.
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Obviously, mass- based thresholds and exemptions means that chemi-
cals produced in small amounts essentially slip through the net of chemical 
regulations, a fact that is subject to strong criticism particularly regard-
ing manufactured nanomaterials. Nanoparticles often exhibit increased 
activity per unit of mass if compared with conventional bulk materials, 
and they are often manufactured in much smaller amounts than conven-
tional chemicals. It is therefore argued that a chemical’s mass (annual 
production volume) alone is neither a suitable parameter to predict a 
nanomaterial’s negative eff ects on human health and the environment, 
nor should it be used as a general threshold to defi ne requirements or to 
trigger regulatory actions (see, for example, Oberdörster et al., 2007). The 
traditional volume- based exemptions have also been criticized because 
they are expected to put many nanomaterials, which are produced in low 
quantities, outside the requirements of legislation.

The European Commission has recognized the problem of referring to 
volume- based thresholds in the context of nanomaterials, but it was the 
European Parliament that fi rst stated clearly in its communication to the 
Commission that ‘the tonnage thresholds might not be adequate, as the 
properties and potential risks of nanomaterial are determined to a greater 
extent by particle number, surface structure and surface activity than by 
their tonnage’, thereby charging the Commission with reviewing the corre-
sponding system of volume- based triggers and exemptions under REACH 
within two years (European Parliament Committee on the Environment, 
Public Health and Food Safety, 2009: 8).

12.4 CONCLUSION

Considerable uncertainties persist as to how eff ectively existing regulatory 
frameworks will be able to handle manufactured nanomaterials, their 
unique properties and the corresponding issues arising from commercially 
exploiting them. In the ongoing debate about the current US and EU 
chemicals legislations, a series of questions and problems on how to reli-
ably identify, adequately handle and regulate manufactured nanomateri-
als have emerged, there is internationally still little consensus concerning 
the nature and form which regulatory frameworks for nanotechnologies 
should take (Bowman and Hodge, 2009). Nanospecifi c adaptations of 
current regulatory frameworks are subject to intense discussions in both 
the US and in Europe, and the discussions on this issue will certainly 
accompany us for some time.
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NOTES

 1. In March 2006, two cleaning and sealing agents (MagicNano spray applications), 
which had been in trade for a short time, were removed from the market due to evidence 
proving health hazards in more than 70 cases. The aff ected people, after inhalation of 
components of the spray, suff ered from respiratory distress, and in six cases pulmonary 
oedema had to be clinically treated.

 2. Besides REACH and TSCA, regulations with a more limited focus in terms of the 
substances or applications covered exist, for example, in the area of food and food 
additives, cosmetics, medical products, pesticides and others. These regulations are also 
of particular relevance for manufactured nanomaterials, and in these cases, often more 
specifi c and more stringent reporting and authorization procedures apply.

 3. Nanotechnologies that are of no particular concern are those which are not carcino-
genic, mutagenic or toxic for reproduction (CMR).

 4. With the exception of pesticides, tobacco (products), fi rearms and ammunition, nuclear 
material, and food, food additives, drugs, cosmetics which are covered under other 
legislations.

 5. TSCA’s central regulatory standard of ‘unreasonable risk’ is not defi ned in TSCA. The 
legislative history, however, indicates that unreasonable risk involves the balancing 
of the probability that harm will occur and the magnitude and severity of that harm 
against the eff ect of a proposed regulatory action on the availability to society of the 
expected benefi ts of the chemical substance (EPA, 2009a).

 6. TSCA § 4(a): ‘. . . the Administrator shall by rule require that testing be conducted on 
such substance or mixture to develop data with respect to the health and environmental 
eff ects for which there is an insuffi  ciency of data and experience and which are relevant 
to a determination that the manufacture, distribution in commerce, processing, use, or 
disposal of such substance or mixture, or that any combination of such activities, does 
or does not present an unreasonable risk of injury to health or the environment.’

 7. TSCA § 8(c): ‘Any person who manufactures, processes, or distributes in commerce 
any chemical substance or mixture shall maintain records of signifi cant adverse reac-
tions to health or the environment . . . alleged to have been caused by the substance or 
mixture.’

  TSCA § 8(d): ‘The Administrator shall promulgate rules under which the 
Administration shall require any person . . . to submit . . . lists of health and safety 
studies.’

 8. TSCA § 8(e): ‘The Administrator shall promulgate rules under which . . . any person 
who manufactures, processes, or distributes in commerce a chemical substance or 
mixture and who obtains information which reasonably supports the conclusion that 
such substance or mixture presents a substantial risk of injury to health or the environ-
ment shall immediately inform the Administrator of such information . . .’

 9. In some cases, if the identity of a chemical is claimed to be confi dential business infor-
mation (CBI), an accession number replaces the above identifi cation information of the 
chemical.

10. Beginning in 1986, the Offi  ce of Pollution Prevention and Toxics Programs has been 
updating the TSCA Inventory at intervals of every four years to obtain basic informa-
tion about those chemicals that are actively being manufactured, produced, processed 
or imported during a specifi ed reporting period. The inventory updates are intended to 
provide a more contemporary picture of a smaller subset of the total 83 000 chemicals 
in the Inventory and are also used for priority setting.

11. With the same intention, under REACH, carbon and graphite have been removed from 
the REACH Annex IV for substances of minimum risk to ensure that CNTs undergo 
full safety testing.

12. The EPA views molecular identity as being based on such structural and compositional 
features as the types and number of atoms in the molecule, the types and number of 
chemical bonds, the connectivity of the atoms in the molecule, the spatial arrangement 
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of the atoms within the molecule. Additionally, the EPA clarifi ed that diff erent allo-
tropes of the same element are considered to have diff erent molecular identities. The 
EPA considers chemical substances that diff er in any of these structural and composi-
tional features to have diff erent molecular identities (EPA, 2008e).

13. The EPA clarifi ed that diff erent allotropes of the same element are considered to have 
diff erent molecular identities (EPA, 2008e).

14. For more information on the eff orts to assess and manage existing chemicals, see EPA 
(2009f).
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