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Scientific Committee on Emerging and Newly Identified Health Risks
Request for a scientific opinion:

on the appropriateness of existing methodologies to assess the potential risks
associated with engineered and adventitious products of nanotechnologies

1 Background
1.1 General characteristics of nanotechnologies

The term “nanotechnologies” refers to technologies of the very small, with dimensions in
the range of nanometers. Nanotcchnologies exploit the specific propertics that arise from
structuring matter at a (meso-) scale characterized by the interplay of classical physics
and quantum mechanics. Today, these properties are often unpredictable a priori.
Nanotcchnologics cnable other technologies. Thus, they will mostly result in the
production of intcrmediate goods. Because nanotcchnologics connect disciplines as
diverse as physics, chemistry, genetics, information and communication technologics
(ICTs), and cognitive scicnces amongst others, they offer the foundation of the so-called
nano-bio-info-cogno (NBIC) “convergence”.

1.2 Expected benefits from nanotechnologies

Technology analysts highlight nanotechnologics as benefiting today or likely to benefit
in the foresceable future:

+ materials sciences (esp., ccramics; more generally, lighter and stronger materials);

s cosmctics (c.g., non-ghosting sunscreen, nano-liposome-based  skin  care
products);

e housc-cleaning products (c.g., window-washing sprays);

« paints, vanishes, and other coatings;

» chemistry (c.g., tailor-made catalysts);

 information and communication technology (e.g., nano-clectronics);

» biomedical applications (c.g., “lab-on-a-chip”, bioscnsors, medical imaging,
prostheses and implants, drug delivery devices);

» cnvironmental remediation technology;

» cnergy capturc and storage technology (c.g., solar cells, batteries, fuel cells, fuels
and catalysts);

¢ agriculture (c.g., sensors, seed improvement);

o food (ranging from non-permeable membranes and, national legislation
permitting, antibacterial powders to pathogen and contaminant sensors,
cnvironmental monitors, and remote sensing and tracking devices);

» military technology.

The market for nanotechnologics is estimated at S700 billion by 2008 and more than
St trillion by 2015 by the US National Science Foundation (NSF).




1.3 Community interest

The high expectations raised by nanotechnologies have led the Community to manifest
its interest in boosting nanotechnologies in its Communication of 12 May 2004 entitled
“Towards a European strategy for nanotechnology” [COM(2004) 338 final]. Council
endorsed “the main message of this Communication, namely the need to develop an
integrated and responsible strategy” for nanotechnologies [12487/04 (Presse 269), Point
4,p. 25].

1.4 Potential areas for concern

Some nanoparticles, nanospheres, nanotubes, and nanofibers produced via
nanotechnologics including adventitious by-products have the potential to raise concerns
for humans (public health, consumer safety, and the health and safety of workers) and the
cnvironment. The concerns that nanoparticles, nanotubes, and nanofibers raisc constitutc
the most significant ones relating to nanotechnologics within the next 3—5 years. They
requirc further studies. In this respect, more often than not, the toxicological,
ccotoxicological, and exposure data nceded to perform a complete risk analysis arc
lacking.

Experts arc of the unanimous opinion that the adverse effects of nanoparticles cannot be
predicted (or derived) from the known toxicity of material of macroscopic sizc, which
obey the laws of classical physics. This has led the UK Royal Socicty and the Royal
Academy of Engineering to recommend “that chemicals in the form of nanoparticles or
nanotubes be treated as new substances under the existing Notification of New
Substances (NONS) regulations and in the Registration, Evaluation, Authorisation and
Restriction of Chemicals (REACH)” (Chapter 8 “Regulatory issues”, Point 18, p. 71).

1.5 European Council recommendations

The European Council highlighted “the nced to pay special attention to integrating
socictal, environmental and health considerations into the R&D process and asscssment
of potential risks throughout the life cycle of nanotcchnology-based products” [12487/04
(Presse 269), Point 6, p. 26] and welcomed “the Commission’s intention to engage in a
dialoguc at intcrnational level, with a view to establishing a framework of shared
principles for the safc, sustainable, responsible and socially acceptable development and
use of nanotechnologics” [12487/04 (Presse 269), Point 8, p. 26; emphasis added].

In view of the Council’s call for a “safe, sustainable, responsible and socially acceptable
development and usc of nanotechnologies”, it is therefore timely to undertake a gencral
reflection on the adequacy of existing risk assessment mcthodologics as concern
nanotcchnologies and their enginecred and adventitious products and to identify any gaps
in current knowledge which may be an impediment to the demonstration of their safcty.




2  Terms of reference

The scientific committee is requested to answer the following questions, in each case,
considering the different kinds of nanotechnologies separately:

1. Are existing methodologies appropriate to assess potential and plausible risks
associated with different kinds of nanotechnologies and processes associated with
nano-sized materials as well as the enginecred and adventitious products of
nanotechnologies?

2. If existing methodologics are not appropriate to assess the hypothetical and
potential risks associated with certain kinds of nanotechnologies and their
enginecred and adventitious products, how should existing mecthodologies be
adapted and/or completed?

3. In general terms, what are the major gaps in knowledge necessary to underpin
risk assessment in the areas of concern?

In making its report, the Committee is asked to include considerations of both engineercd
and adventitious products and potential risks related to public health, to consumer safety,
to the health and safcty of workers, and to the environment.

3  Deadlines

Autumn 2005 (indicative deadlinc)
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