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Summary

Since 2004, the European Union has in-
tensified its efforts with regard to regu-
latory aspects of nanotechnology. New
legislation is based on existing regula-
tions. At the beginning the assumption
still prevailed that current legislation
would suffice to cover nanotechnology.
However, some fields have started to
adapt; in particular with regard to chem-
icals, cosmetics and food. This dossier
describes the changing EU regulatory
strategy. It further gives an overview of
legal fields important to nanotechnol-
ogy. These fields range from workplace
safety, chemicals and product safety to
industrial and environmental law.

* Corresponding author

Introduction

Products of nanotechnology, nano parti-
cles, and nano production processes are
in general subject to existing law, especial-
ly concerning workplace safety, chemical
substance licensing procedures, product
safety, operational plant concessions and
environmental law. However, the regula-
tion of nanotechnology raises the question
whether existing regulations are adequate
or whether regulatory gaps have emerged
through the characteristics of this new tech-
nology? In particular, whether regulations
which mainly correlate to substance, rather
than size, are suitable for nanomaterials.

International discussion about nano-reg-
ulation has been conducted with increas-
ing intensity since the 1990s." This dossier
concentrates on discourses within the Eu-
ropean Union. It starts with a chronolog-
ical account of the EU regulation strategy,
followed by an overview of the most im-
portant regulatory fields in this regard
(workplace safety, chemicals and various
products, as well as industrial law and en-
vironmental protection).

Chronology of the
EU Regulation Strategy

2004 European Strategy Communica-
tion: In 2004, the (European) Commission?
adopted a Strategy Paper. It was support-
ed by the Council® and the European Eco-
nomic and Social Committee. The paper
defined for the first time the goals of the
European policy on nanotechnology. By the
establishment of integrated and coherent
measures it was intended to create an en-
vironment which would be conducive to in-
novation as well as guarantee the safe and
responsible development of nanotechnol-
ogy. The strategy paper stressed the impor-
tance of appropriate and timely regulation.
The following regulatory and protective
goals were emphasized: risk reduction, pub-

lic health, safety, environmental protection,
consumer protection, and the adherence
to ethical principles. Regulatory measures
should be based on, and established with-
in the framework of, existing provisions. As
a preparatory measure, the Commission
recommended a review of existing regu-
lations, to examine inter alia the appropri-
ateness of existing limit values (e.g. pro-
duction volumes, mass).

2005 Action Plan: In the following year,
the Commission issued a communication
on nanosciences and nanotechnologies:
an “Action Plan for Europe 2005-2009".5
In relation to the European Strategy Paper,
the Action Plan specified the goals. In ad-
dition to public health, safety, consumer
protection and environmental issues, em-
ployees are added to the list of subject to
be of concern with regard to possible reg-
ulatory efforts; These efforts were intend-
ed to be oriented towards products already
on the market (such as certain consumer
goods, cosmetics, pesticides, foodstuffs or
medical devices). Furthermore, it was rec-
ommended that when reviewing the rele-
vant regulations, especially limit values, la-
belling requirements, risk assessment, and
various threshold values should be ad-
dressed. In addition, the Commission
called upon their Member States to exam-
ine their own regulations and to make
amendments where necessary.

2007 First Implementation Report: The
first implementation report® was present-
ed by the Commission two years after the
Action Plan. The Commission identified pub-
lic health, safety, environmental and con-
sumer protection as the main regulatory
goals. The lack of data on health and en-
vironmental risks was acknowledged as a
crucial problem. The Commission’s first pre-
liminary finding was that the existing leg-
islative framework was, in principle, suitable
and adequate. However, weaknesses were
identified in implementation measures, and
with regard to the implementation process
of existing regulatory mechanisms, room
for improvement was seen (e.g. especial-
ly with regard to thresholds, substance au-
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thorisation, classification of hazardous waste,
conformity assessment procedures and mar-
ket restrictions). In addition, the report stressed
the importance of appropriate instruments
for market surveillance (for example safe-
guard clauses or warning systems).

2008 Communication on Regulatory As-
pects of Nanomaterials: The Commission
next issued a communication on regulato-
ry aspects of nanomaterials” which substan-
tiated its policies and declarations of intent
issued relevant with regard to the examina-
tion of the applicable legislative framework.
Like the First Implementation Report, this
communication was principally concerned
with nanomaterials in production and/or al-
ready on the market. A balance between op-
portunities and risks was identified as one
of the main challenges in regulating nano-
technologies on the Community level. As
within the previous documents, the central
issues were the protection of health, safety,
and the environment, while at the same time
maintaining openness to innovation. The
communication discussed legislation in the
fields of workplace safety, chemicals, prod-
uct safety, and environmental protection. The
Commission furthermore stated that it found
the existing legislation in this field to be suf-
ficient. This account subsequently led to a
heated debate, especially with the European
Parliament.

2008 Code of Conduct: Another measure
worthy of mention is the “Commission Rec-
ommendation on a code of conduct for re-
sponsible nanosciences and nanotechnolo-
gies research”.® It contains a set of guide-
lines for integrated, safe, and responsible re-
search. Its general basic principles and
guidelines are designed to support the mem-
ber states in their efforts to ensure safe, eth-
ically acceptable and sustainable research
and encourage dialogue. The Code supple-
ments the pertinent regulatory measures of
the Commission in the field and is thus ad-
dressed to the member states, national and
regional authorities, potential employers,
bodies funding research, and researchers,
as well as to citizens and civil society organ-
isations. The member states are called up-
on to evaluate their own measures every
year, and the code of conduct is supposed
to be revised every two years; this is current-
ly in progress.

2009 European Parliament Resolution: In
April 2009, the European Parliament formu-
lated its response to the Commission’s com-
munication on regulatory aspects of nano-
materials.? This resolution can be charac-
terised as a turning point in the European
debate on nano regulation. It contests the

Commission’s view that existing legal pro-
visions are, in principle, suitable and ade-
quate. The Parliament calls on the Commis-
sion to deal with a number of measures, in-
cluding the drafting of new regulations (es-
pecially in the fields of REACH, waste, air,
and water, as well as workplace safety). In
addition thereto, it advocates for the gen-
eral implementation of the basic principle
of “no data, no market”.

2009 Second Implementation Report: In
autumn 2009, the Commission issued its
second report on the action plan.’0 In the
section on regulation, it is pointed out that
in some areas legislation has been adopt-
ed or will need to be adapted. This prima-
rily concerns chemicals, novel food, food ad-
ditives, and cosmetics. In addition, and pre-
sumably in response to the Parliament’s res-
olution and to the report of the Economic and
Social Committee,!! the Commission an-
nounces further measures for 2011: first, an
updated version of the Commission’s report
on regulatory aspects of nanomaterials, fo-
cusing on adaptations of the instruments of
implementation; second, new legislation ef-
forts as well as a greater consideration of
international developments; finally, the Com-
mission also plans to issue “information on
types and uses of nanomaterials, including
safety aspects”.

The state of EU law
on nanotechnology

Since regulatory activities by the EU in the
field of nanotechnology are steadily inten-
sifying, the present account of relevant EU
legislation can only be an initial snapshot.
More detailed accounts and analyses of nano-
specific law shall remain for further dossiers.

Workplace safety

The main EU provision is the Workplace
Health and Safety Directive.'? It requires em-
ployers to take measures to ensure the health
and safety of their employees. Employers are
obliged to carry out risk assessments and to
take measures to eliminate identified risks.
The directive applies to all employees and
covers all stages of the production process.
Its application does not depend on the sub-
stances in use or the employees’ activities.

According to the European Commission, risks
arising from nanomaterials are fully covered
by this directive. In addition, more specific sep-
arate directives can be issued on the basis
of the Workplace Health and Safety Direc-
tive. Since EU health and safety provisions
only set out basic requirements, member states
can enact stricter legislation at any time.'3

EU Regulation Chronology
2004
2005

2007
of the action plan

Commission proposal for a new regulation on novel foods

European strategy paper on nanotechnology
Action plan for nanosciences and nanotechnologies

First implementation report of the Commission on the implementation

2008

2009

2010

Entry into force of the regulation on the registration, evaluation, authorisation,
and restriction of chemicals, REACH

Code of conduct for responsible nanosciences and nanotechnologies research
Communication from the Commission on regulatory aspects of nanomaterials

Resolution of the European Parliament on regulatory aspects of nanomaterials
Second implementation report of the Commission on the implementation of the
action plan

Entry into force of the regulation on food additives

Entry into force of the CLP regulation

Entry into force of the new cosmetics regulation
Revision of the code of conduct for responsible research
Revision of the Seveso Il directive

2011

2012

2013
2018

Updated report on regulatory aspects of nanomaterials
Register of nanomaterials on the market and their uses
Entry into force of the revised novel food regulation?

Revision of the REACH regulation, possibly taking into consideration nano-
relevant criteria?

Entry into force of quintessential provisions of the cosmetics regulation

Expiry of the registration deadline for phase-in substances in accordance with REACH
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Legal scholars have issued doubts whether
the legal instruments foreseen within the ex-
isting framework provide adequate protec-
tion against the hazards of nanomaterials?
For one, the risks flowing from nanomate-
rials are not yet fully known. Moreover, the
existing health and sofety legislation ac-
knowledges gaps in employers’ knowledge
of these risks. Thus, it has been demanded
that the existing health and safety regulations
are amended and accordingly, that they
should be oriented towards the risk exposure
of employees.'*

Employees also have the right to access rel-
evant data in relation to the substances with
which they work, or to which they are ex-
posed to (Art. 35 REACH, see below).

Given the inadequate state of knowledge,
the European Parliament has demanded that
"nanomaterials should only be used in closed
systems or in other ways that exclude expo-
sure of workers”. In addition, legal liabilities
should be introduced for producers and em-
ployers for damages arising in connection
with nanomaterials.'>

Chemicals, biocidal products
and plant protection products

Four provisions that should be mentioned
here are the REACH regulation (registration,
evaluation, authorisation and restriction of
chemicals), the main regulation on chemi-
cals, the CLP regulation (classification, la-
belling and packaging of chemical sub-
stances), and the biocidal products and plant
protection products directives.

REACH

Since 2007, chemicals in Europe have been
subject to the REACH regulation,'® a regu-
lation which is directly applicable in the EU
member states. This framework regulation
covers, among other things, the manufac-
ture, marketing and use of substances, sub-
stances in preparations, and substances in
articles. In accordance with the precaution-
ary principle, manufacturers, importers, and
downstream users have to prevent adverse
health and environmental effects. Risks in-
volved have to be identified and managed
by manufacturers and importers alike. In ad-
dition, the industry is obliged to make safe-
ty information available to product users (via
classification and labelling systems as well
as safety data sheets).!”

All substances as such or in preparations,
must be registered if they are manufactured
or imported in quantities of more than one

tonne per year. There is a transition period
for the registration of certain substances (ex-
isting substances listed in EINECS, the Eu-
ropean Inventory of Existing Commercial
Chemical Substances, which are treated as
phase-in substances under the terms of Art. 3
(20) REACH). These phase-in substances
have fo be registered by 2018. All other sub-
stances (known as non-phase-in substances)
for which no exceptions have been laid down
have been subject to the special registration
regime since 2008.

Registration with the European Chemicals
Agency (ECHA) serves the creation and col-
lection of information about risks. The rel-
evant factor for registration is the substance,
not its form or size. Thus, substances in their
nano forms are, in principle, also covered
by REACH, '8 and consequently, with regard
to their registration requirements are to be
taken into consideration; however, while a
large number of substances (e.g. nanosil-
ver) do not have to be registered individu-
ally, a substance which has been registered
in its macroscopic (bulk) form and which is
going to be manufactured in nano form,
must be updated regarding its relevant in-
formation.'? The question of whether a na-
nomaterial is a new substance or one that
already exists is to be answered on the ba-
sis of the substance itself rather than its form
or size.?

Registration obligations exist, as mentioned
above, only if one tonne per year of a cer-
tain substance is produced (Art. 6). Only if
more than 10 fonnes per year are produced,
a chemical safety report must be added to
the technical dossier. The chemical safety re-
port must then include toxicological and
physical-chemical data relating to any prop-
erties that endanger health or the environ-
ment (Art. 10-14). Consequently, this basi-
cally means that nanomaterials are covered
but for one not properly examined, or (for
the time being) not covered as the quanti-
ties involved are not large enough — or, in
the latter case, registered without an individ-
ual chemical safety report. Substances, in-
cluding nanomaterials, used for research and
development are exempted from registration
for a maximum of five years (Art. 9), as long
as certain obligations to provide information
are met; the ECHA has the power to impose
conditions here.

In the case of certain substances, an evalu-
ation of the registration dossier can follow.
The evaluation determines whether the dos-
sier meets the requirements of the regula-
tion. In addition to this dossier evaluation,
a substance evaluation is also possible (Art.
441f). Substance evaluation is performed in

order fo see whether the substance needs to
be regulated to access the market or poses
any health and environmental risks. Autho-
risation is required for substances of very
high concern (Art. 55ff). Finally, REACH al-
so provides for the possibility to impose re-
strictions. In the circumstance that a certain
substance can pose an unacceptable health
and environmental risk, such can be placed
under restrictions (Art. 67ff). This also ap-
plies to nanomaterials.'?

While in 2008 the Commission regarded
REACH as adequate to handle nanomate-
rials, it has now come to the conclusion, sim-
ilar to the European Parliament and legal
scholars,? that measures of adaption in
REACH are necessary to adequately incor-
porate nanomaterials (this is mainly because
properties depend on size and form; short-
comings in thresholds; problems with the
scope of various exceptions). Annex IV of
REACH originally providing for registration
exemptions for Graphite C and carbon diox-
ide, has therefore been amended, and the
exemption has been removed due to the prop-
erties of these substances in nano form.?! [t
seems likely that further regulatory adjust-
ments will be introduced during the revision
process in 2012. We can expect to see spe-
cial implementation regulations for nanoma-
terials, for example in the registration and
safety assessment of titanium dioxide, nano
tubes and fullerenes.??

The demands put forward by the European
Parlioment would lead to changes in quan-
tity thresholds and in the treatment of nano-
materials as distinct substances.

The CLP regulation

The CLP regulation?? regulates the classifi-
cation, labelling, and packaging of substan-
ces and mixtures. This regulation will replace
the existing system?* and supplements
REACH. The goal is to identify hazardous
substances and mixtures while using a sys-
tem of symbols and safety data sheets to pro-
vide users with sufficient information about
potential hazards. The regulation is also de-
signed to protect human health and the en-
vironment. There are no provisions explic-
itly relating to nanotechnology. From 1.12.
2010 onwards, hazardous substances have
to be notified to a central inventory, a data-
base set up and maintained by ECHA (EU
Chemicals Agency). Any information that
could alter substance classification and la-
belling has to be made public. A notified sub-
stance being produced in nanoform could
be regarded as such new information which
has to be made public. The Commission rec-
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ommends a separate classification and la-
belling of nanomaterials. In addition, certain
substances (e.g. acutely toxic substances,
those that are toxic by the dermal route, and
carcinogenic substances) must be specifical-
ly labelled.?5

Plant protection products

The plant protection directive?® regulates the
assessment, authorisation, placing on the
market and control of plant protection prod-
ucts as well as of the active substances they
contain. Plant protection products must be
authorised in the country in which they are
first placed on the market. Only plant pro-
tection products whose active substances
have been approved and which involve no
risks fo human beings, animals, or the en-
vironment may be authorised. Neither the
currently applicable plant protection direc-
tive nor the new directive to enter into force
in June 2011 contain any nano-specific pro-
visions.2” Moreover, there are no plans for
any separate labelling of nanomaterials. Un-
der the terms of the plant protection regu-
lation, plant protection products must be
specifically labelled in accordance with the
provisions of the legislation on chemicals
(Art. 65). The Commission will issue further
special provisions regarding the labelling of
pesticides by June 2011 (Art. 84).28

Biocidal products

Active substances and preparations used for
the chemical or biological control of harm-
ful organisms fall within the scope of the bio-
cidal products directive?? since 1998. This
directive created a legal framework which
is capable of assessing, restricting, and re-
ducing the risks arising from biocidal prod-
ucts. New active substances fall under this
directive. As soon as an active substance has
received a positive EU assessment and has
been included in Annex I/IA of the directive,
the national product authorisation or regis-
tration procedure can begin. Aim of the na-
tional authorisation or registration procedure
is to assess the risks of specific products con-
taining already authorised substances.3°

Although not explicitly mentioned, biocidal
products containing nanomaterials are in
principle covered by the directive. Howev-
er, the established risk assessment does not
properly provide for nano-specific hazards.
Therefore, during the revision process, the
need for nano-specific risk assessment in-
volving special testing strategies and meth-
ods has been discussed.?!

The Commission’s proposal®? does not pro-
vide for any nano-specific regulations, how-
ever, as biocidal products are explicitly in-
cluded in the catalogue of demands con-
tained in the European parliamentary res-
olution, some measures specific to nanoma-
terials may still be included in the proposed
regulation. In any case, the Commission’s
view is that nanomaterials are covered by

the term “active substances”.33

Products

There are numerous provisions at the EU lev-
el dealing with product safety. As a rule, these
focus on the protection of human health,
workplace safety, and the safety of consumers
and patients. However, the product safety
legislation currently in force pays less atten-
tion fo environmental protection.

In addition to the directive on general prod-
uct safety, there are various individual direc-
tives and regulations for specific lines of pro-
duction (for example for medical devices,
cosmetics, foodstuffs, and feed additives); as
a rule, these provide for differentiated risk
assessment and risk management systems.
In the course of these systems, risks that could
arise from nanomaterials also need to be
considered. Whether the applied risk assess-
ment and risk management systems are ap-
propriate is monitored, dependent on the ap-
plicable legal framework, either before
products are placed on the market via con-
trol and nofification procedures (for exam-
ple for medical devices, novel foods, and
plant protection products) or through mar-
ket surveillance (e.g. for cosmetics or con-
sumer goods subject to the directive on gen-
eral product safety).34

Specific regulation efforts designed to explic-
itly incorporate nano-specific regulations ex-
ist in the spheres of cosmetics, medical de-
vices, and foodstuffs.

General product safety

In addition to the vertical (product-specific)
product safety legislation summarised below,
the EU also has horizontal (hazard-specif-
ic) product safety legislation. The central in-
strument in this area is the directive on gen-
eral product safety.3? This covers hazardous
products, and applies to all products which
are not covered by any specific legal frame-
work. Adaptations with regard to nanoma-
terials are currently not under negotiation.

Cosmetics

The new regulation on cosmetic products en-
tered into force on 1 January 2010.36 The
innovations, largely not applicable until
2013, range from the simplification and re-
vision of how a product may be placed on
the market, the responsibility of manufac-
turers for product safety, to market surveil-
lance conducted by each member state. Part-
ly as a result of prolonged pressure from the
European Parliament, the regulation contains
comprehensive provisions in relation to
nanotechnologies and nanomaterials.3”
First, nanomaterials may only be used if they
are safe. Secondly, ingredients in nano-form
must be indicated in the list of ingredients
and followed by the word “nano” in brack-
ets (Art. 19). Thirdly, manufacturers are al-
so obliged to notify the Commission of cos-
metics containing nanomaterials (Art. 16).
Finally, the regulation contains for the first
time a legal definition of nanomaterials. Art
2. para. 1, section k defines “nanomateri-
al” as “an insoluble or biopersistent and in-
tentionally manufactured material with one
or more external dimensions, or an internal
structure, on the scale from 1 to 100 nm.”
The Commission, in cooperation with a com-
mittee, may adapt this definition at any time
to technical and scientific progress and in-
ternational developments (Art. 3 para. 3).

Foodstuffs

In the area of foodstuffs, efforts to incorpo-
rate nanotechnology in legislation have
largely been driven by the European Parlia-
ment. There are provisions relating to nano-
technology in the regulation on food addi-
tives,38 and also in the new regulation on
novel foods, which is still passing through
the legislative process.3?

The regulation on food additives is the first
piece of binding EU legislation to incorpo-
rate nanotechnologies explicitly. Art. 12
states: “When a food additive is already in-
cluded in a Community list and there is a
significant change in its production methods
or in the starting materials used, or there is
a change in particle size, for example through
nanotechnology, the food additive prepared
by those new methods or materials shall be
considered as a different additive and a new
entry in the Community lists or a change in
the specifications shall be required before
it can be placed on the market.”

The planned nano-specific innovations in the
revised regulation on novel foods will go a
good deal further. While the Commission’s
proposal said very little about such regula-
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tions,3? the European Parliament, at the first
reading, advocated explicitly for a definition
of nanotechnology, as well as an incorpo-
ration of nanotechnology in the area of ap-
plication of the regulation, the safety of food-
stuffs manufactured with the help of nano-
technology, and included a definition of
nanomaterials*? in its proposal.4!

The current compromise between the Coun-
cil and the Parliament includes a definition
of engineered nanomaterials and a recom-
mendation that foodstuffs made from or con-
taining synthetic nanomaterials should be
subject to a specific authorisation procedure.
However, due to the entry into force of the
Treaty of Lisbon, and its new institutional
framework, the fate of this common position
is uncertain. As a consequence, the entry in-
to force of the revised novel food regulation,
which was originally planned for 2010, is
likely to be delayed until 2011.42

Medical devices
and medicinal products

In the area of nanomedicine, concrete reg-
ulation efforts are not as far advanced. Med-
icinal products as such are subject to a spe-
cial authorisation procedure. At present how-
ever, nanomaterials play no role in these au-
thorisation procedures. The Commission is
currently examining possible ways of sefting
up a system fo examine hazardous nanoma-
terials. An additional regulatory aspect in the
area of nanomedicine concerns products
which cross the boundaries of different reg-
ulatory schemes so that doubts as to which
regulatory regime applies occur (for exam-
ple medicinal products, medical devices, and
cosmetic products).43

Industrial law and
environmental protection

EU law also contains industrial law and en-
vironmental law provisions which are of rel-
evance to nanomaterials. In its communica-
tion on regulatory aspects of nanomateri-
als,** the Commission emphasises the im-
portance of individual provisions such as the
directive concerning integrated pollution
prevention and control (IPPC),4> the direc-
tive on the control of major-accident hazards
involving dangerous substances (Seveso
1),46 the water framework directive,*” and
EU waste legislation.*8 Regardless of the fact
that none of these pieces of legislation re-
fer to nanomaterials explicitly, the Commis-
sion holds that existing law suffices to cov-
er currently known risks or, in any event, can
easily be adapted if necessary. The IPPC di-
rective can thus be employed to control the
environmental effects of nanomaterials pro-
duced or used in facilities that fall within the
directive’s area of application. If certain
nanomaterials pose a risk of major acci-
dents, appropriate quantitative thresholds
could be introduced into the Seveso Il direc-
tive. In the framework of the water frame-
work directive, nanomaterials could, if nec-
essary, be classified as priority substances,
and if they turned out to be dangerous they
could be classified as hazardous waste, in
accordance with EU waste law.

In its resolution,*? the European Parliament
emphasised the need to adapt EU waste leg-
islation. It said that nanomaterials needed
to be included in the list of waste, criteria for
accepting waste in landfills needed to be re-
vised, and that emission limit values for waste
incineration needed to be re-examined. The
emission limit values as well as environmen-
tal quality standards also need to be re-ex-
amined in the areas of water and air, in the
view of the European Parliament.

Conclusions

While the EU Commission originally considered the legal framework for nanotechnologies
to be suitable in principle, in the meantime, amendments for chemicals, cosmetics and food-
stuffs have been enacted. The primary force behind these amendments has especially been
the European Parliament, and further regulatory changes (e.g. workplace safety, biocidal
products, medicinal products, medical devices and waste) can be expected. A new com-
munication on regulatory aspects of nanomaterials as well as an overview of products on
the market is scheduled for 201 1. In addition, the Commission will focus on an improved
implementation and application of the statutory provisions as well as on those products which
are not subject to any relevant examination before being placed on the market. Protection
clauses, health monitoring measures, market surveillance, formal objections to rules, pre-
ventive measures, follow-up and reporting procedures, and early warning systems will gain
particular importance in this context. The discussion about the regulation of nanotechnol-
ogy at the EU level will thus continue. Everyone should now be aware that certain adjust-
ments of existing regulations are essential in order to adequately deal with the possible risks
of nanotechnology, in particular in relation to nano particles.

In addition, the accompanying document to
the second implementation report on the
nanotechnology action plan®® notes that the
Commission is planning a revision of the
Seveso |l directive.
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