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(Global Status of NanoSafety)

Dr. Chaiporn Pumkam, FDA Thailand
October 20, 2015

USA

The National Nanotechnology Initiative (NNI) is a United States federal government program for
the science, engineering, and technology research and development for nanoscale projects. The
NNI serves as the central point of communication, cooperation, and collaboration for all Federal
agencies engaged in nanotechnology research, bringing together the expertise needed to advance

this broad and complex field.

The President’s 2017 Budget provides $1.4 billion for the NNI, with a cumulative total of nearly
$24 billion since the inception of the NNI in 2001 (including the 2017 request), affirming the
important role that nanotechnology continues to play in the Administration’s innovation agenda.
The President’s 2017 Budget supports nanoscale science, engineering, and technology R&D at 11
agencies. Another 9 agencies have nanotechnology-related mission interests or regulatory

responsibilities.

The NNI participating agencies, the White House Office of Science and Technology Policy (OSTP),
and the National Nanotechnology Coordination Office (NNCO) have charted the directions of the
NNI to emphasize on promoting commercialization and increasing education and outreach efforts

to the broader nanotechnology community.

As part of this effort, and in keeping with recommendations from the President’s Council of
Advisors for Science and Technology, the NNI has been working to establish Nanotechnology-
Inspired Grand Challenges, ambitious but achievable goals that will harness nanotechnology to
solve National or global problems and that have the potential to capture the public’s imagination.

Based upon inputs from NNI agencies and the broader community, the first Nanotechnology-
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Inspired Grand Challenge was announced by OSTP on October 20, 2015, calling for a collaborative
effort to create a new type of computer that can proactively interpret and learn from data, solve
unfamiliar problems using what it has learned, and operate with the energy efficiency of the

human brain.

Also in the USA, the Environmental Protection Agency (EPA) has, under the Toxic Substances
Control Act (TSCA - the US regulatory provision for chemical substances), a dedicated activity on
the regulation of nanomaterials. TSCA provides EPA with authority to require reporting, record-
keeping and testing requirements, and restrictions relating to chemical substances and/or
mixtures. Certain substances are generally excluded from TSCA, including, among others, food,
drugs, cosmetics and pesticides. TSCA addresses the production, importation, use, and disposal
of specific chemicals including polychlorinated biphenyls (PCBs), asbestos, radon and lead-based

paint.

A very basic difference with respect to the EU approach, is that under the TSCA the burden of
proof about the safety of a substance is on the regulatory authority (and not on the manufacturer,

as within REACH).

As in other regulations, nanomaterials are not explicitly mentioned in this statute. However, a
series of actions have been put in place in the last years to ensure notification and registration of
nanomaterials. In particular, “Significant new use rules (SNUR)”, a notification asked to companies
in case of any significant new use of existing chemicals, have been issued for some specific
nanomaterials (mainly carbon nanotubes and fullerenes). EPA is planning to adopt such
procedures on a regular basis for a number of nanomaterials, in order to gather detailed
information about the use, characteristics and safety issues before the nanomaterials are put on

the market.

The National Institute for Occupational Safety and Health (NIOSH) updates on a regular basis a

series of authoritative guidance on OHS issues of nanomaterials.

A joint commitment between USA and EU to promote transatlantic cooperation in regulation and
safety issues related to nanotechnologies has been recently established and led to the
establishment of bilateral research activities on these matters as well as a series of bilateral

meetings between US and EU authorities.
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EU states

The current EU regulations provide the most important framework for activities in this field
national level by the EU Member States. In general, national regulatory agencies must align witl
EU regulations, with the possibility to implement specific (more detailed or tighter) regulations 2

a national level.

In addition, many European Countries, in particular those more active in nanotechnologies, hav
also started their own activities on regulation of nanotechnologies/nanomaterials. These ar

mainly in relation to occupational safety and health aspects, chemicals, and foods.

Research on Environment, Health, and Safety (EHS) issues and regulatory aspects are included a
priority in all countries having a nanotechnologies development strategy/plan. Among them, th

most active are France, Germany, Switzerland, the Netherlands, and the UK.

Almost all other countries surveyed2 have at least some initiatives on these matters, and ar
linked to activities at EU level through participation in working groups at the institutional leve
(such as different technical Committees of Member States authorities, the OECD WPMNSs, th
Nanosafety Hub of the European Commission). In particular, regarding Occupational Safety an
Health issues (OSH), those countries that have working groups at the institutional level, ar

developing guidelines and support specific research activities on the matter.

Regarding chemicals, the way nanomaterials are considered in REACH will strongly influenc
regulatory actions at national level, in particular in countries such as France, Germany, Austri
Belgium, and Italy that are considering introducing notification and registration mechanisms fc
nanomaterials (though they would generally prefer to avoid any kind of duplication of REACH

procedures).

On this issue, relevant initiatives have been lately undertaken by France, which is moving forwar
with a compulsory reporting scheme (declaration) of nanomaterials. The scheme will be devote:
to specific types of nanomaterials and requires a declaration of identity, quantity and use of thes
substances. A public consultation on the decree issued on the matter by the Environmentz

Ministry ended on February 2011. A definitive version of the decree is expected soon.



France is also publishing a series of technical guidance documents related to nanotechnologies
(OSH aspects of nanomaterials in general, including a recently published control banding tool,

carbon nanotubes; medicinal products, medical devices.

In Germany, in the Nano Action Plan 2011-2015 promoted by the Federal Government, the need
to develop appropriate regulation and standards for nanotechnolosgies is included as a priority. In
September 2010, the German NanoKommission Dialogue Initiative (involving more than 100 key
nanotech stakeholders) provided to the German Government an analysis about EU/national
regulation and the concrete application of the precautionary principle, as well as considerations

about a definition of nanomaterials and the creation of a nano-products register.

The report suggested a series of amendments aiming to explicitly include nanomaterials in existing
regulatory provisions, though stressing the need for a coherent approach between German and

EU regulation.

Several documents and guidance have been published in the last years by German authorities
and stakeholders on EHS issues and nanotechnologies3, and the German Federal Institute for
Occupational Safety and Health is running a second survey (the first was in 2006) on worker

protection in the production/handling of nanomaterials.

In terms of regulation, the United Kingdom supports EU initiatives, however is promoting a ‘case-
by-case’ approach to assess the risk and suitable use of individual nanomaterials in food and
food contact materials. The UK Food Standards Agency monitors on a regular basis the regulatory

situation of these products.

The UK Government has confirmed its commitment toward EHS research, with new studies on
safety issues of specific nanomaterials (in particular on nanosilver, carbon nanotubes, iron
nanomaterials) and, among others, a bilateral call for research projects on environmental issues
with the USA. The British Standards Institution will publish three new standards documents on

nanotech (including a guide for SMEs on nano regulation).
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The Netherlands has a clear commitment towards responsible innovation, and the principles of
precaution, inclusiveness, transparency, risk/benefit balance are clearly set out in its nanotech

development strategy.

Various guidance materials are being developed on issues such as regulation, the precautionary
principle, risk management, information sharing, consumer information (among them an inventory
of consumer nano-related products in the EU) and societal dialogue. Research on safety issues is
considered a priority, with relevant funding allocated (and required) in national nanotech research
activities. In response to the EC recommendation on a Code of Conduct for nanotechnologies,
the Netherlands is now introducing a contractual obligation to comply with this Code in its
national funding schemes for nanotech (implementation is still at an early stage).

As planned in the Action plan on risk assessment and risk management of synthetic nanomaterials,
Switzerland continues to closely monitor the regulatory situation and provide technical
guidelines to support implementation of existing regulation as well as consumers’ and

stakeholders’ awareness on safety issues.

Key challenges that are considered common in the EU are available tools for the assessment of
the safety of Engineered Nano Materials are often inappropriate, or so laborious that adequate
safety assessment remains highly problematic. Current resources or test methods are not likely
to enable safety assessment of the numerous novel nanomaterials that are emerging at an ever
increasing pace. This means that new safety assessment paradigms need to be developed in order

to solve this problem.

The EU also feels that it is important to support regulators and the nanotechnology industry so
that prosperity is maintained and current products are made safe for citizens in Europe and
elsewhere. This situation calls for rapid identification of research priorities and of a roadmap for

nanosafety.

Several cross-cutting issues that need to be addressed in order to promote growth of the
nanotechnology industry are identified in this document. These cross-cutting issues include: 1)
the regulatory framework for ENM and nanotechnologies, coupled to the important issue of
standardization to promote good practice and to facilitate communication; 2) the
innovation/value chain for environmental health and safety and innovation and means to

‘unblock’ the value chain; 3) the development of infrastructures for nanosafety to promote
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research, education, and innovation; and 4) international collaboration and global dialogue, with
a view towards a global research area in nanosafety, along with 5) communication and
dissemination of research to key stakeholders beyond the research community, including industry,

regulatory bodies, and others.

EU research needs and priorities for the coming years in four main thematic areas: 1) nanomaterial
identification and classification; 2) nanomaterial exposure and transformation; 3) hazard
mechanisms related to effects on human health and the environment; and 4) tools for the
predictive risk assessment and management including databases and ontologies. A set of research
priorities that are required in order to reach the goals of the roadmap. Ultimately, the successful
and timely implementation of this roadmap — which is subject to further refinements as new
research priorities emerge - will lead to the development of a nano EHS (Environment, Health
and Safety) tool box for exposure assessment, for hazard prediction, and for risk assessment and
prediction as well as management that will allow the sustainable implementation of

nanotechnologies.

Canada and Australia

In Canada and Australia, EHS and regulatory issues are receiving increasing resources within their
national strategies for nanotechnologies, and the need to adopt a precautionary approach is
explicitly stated. There is a growing involvement of authorities in different sectors that are working
to develop regulatory, product-specific guidance documents for nanomaterials.

Australia and Canada have similar risk assessment programs for industrial chemicals: Identify
substance by CAS #, and name and both require tests of properties, toxicity, description of use
and exposure. Key issues that are common in both countries are harmonized definition of

nanomaterials, and differentiation between nano-materials from ‘ordinary’ chemicals?

Health Canada (one of the two main regulatory authorities, the other is Environment Canada)
announced the adoption of the Interim Policy Statement on Health Canada's Working Definition
for Nanomaterials and its posting on the Health Canada website. The Interim Policy is effective
immediately and comments on this policy statement are being collected so that it may be

updated as necessary.



Currently, the Acts and Regulations administered by Health Canada have no explicit reference to
nanomaterial. Among four key objectives, this policy statement establishes a transparent working
means of identifying nanomaterials. It will also provide Health Canada with a consistent set of
approaches across the department and a trigger to request information. Given the range of
nanomaterial-related regulatory responsibilities at Health Canada, the working definition is

intentionally broad and will be applied more specifically in each regulatory program area.

In preparing the Interim Policy Statement on Health Canada's Working Definition for
Nanomaterials, Health Canada sought the informal feedback of some international stakeholders,

industry trade groups, standards associations, and other Canadian federal departments.

Canada's regulatory systems for food, health and consumer products have served Canadians well
over the years. However, recent trends such as advances in science and technology, globalization
and changing consumer demands are driving the need for regulatory modernization in Canada

and around the world.

Australia

In Australia, the National Industrial Chemicals Notification and Assessment Scheme (NICNAS), has
developed a specific strategy for the regulation of nanomaterials, supported by an in depth
stakeholder consultation (“Proposal for Regulatory Reform of Industrial Nanomaterials”). Based
on this consultation a working definition for “industrial nanomaterials”, has been agreed with
stakeholders and officially adopted (it may be further changed in the future, also in view of
international harmonisation). A series of amendments have been introduced into the existing
chemical regulation, ensuring pre-market evaluation of new nanomaterials. These requirements
have since been in force since January 2011, accompanied by guidance documentation, and

monitoring of concrete implementation is currently ongoing.

An intense activity on nanoregulation is ongoing also from other Australian authorities, to review
existing regulation and increase the knowledge base through specific research programmes. In
particular, Safe Work Australia has launched a “Nanotechnology Work Health and Safety Program”
to develop appropriate tools and methods related to occupational and health issues. These
include the “Work health and safety assessment tool for handling engineered nanomaterials”

and a draft guidance to introduce nanomaterials into Safety Data Sheets and labeling procedures.
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Asia

It seems Japan, Korea, Taiwan, and Thailand are not planning specific regulatory actions for
nanotechnologies, but are looking at legislation developed in Europe and USA as a benchmark
for the development of their own. They pay particular attention to the debate on REACH and
nanomaterials. Nevertheless, the countries mentioned are quite active in the field of
standardisation and all have initiatives and research programmes at institutional level on

nanomaterials, in particular regarding Occupational Safety and Health (OSH) aspects.

Japan

Unlike the EU, which has introduced labelling rules for cosmetics containing nanomaterials and
has published a regulatory definition of the term “nanomaterials”, Japan has not yet developed
any similar labelling requirements or definition. Currently, it has no jurisdictional framework
specifically designed to address them, nor regulations containing provisions defining the size of
chemicals. Sookie Hong of 3E Company looks at how three ministries are tackling nanomaterials

from their own perspectives.

Nanomaterials have been used in Japan for some time in products such as home appliances,
food, food containers, cosmetics, automobile parts, pharmaceuticals, paints and inks, and textiles.
Recognising that they must move fast to provide effective regulations on nanomaterials hazard
and risk management, Japanese ministries have been promoting safety measures and guidelines,

and developing toxicity testing and risk assessment on nanomaterials.

The 3 main regulatory authorities are Ministry of Economy, Technology, and Industry (METI),
Ministry of Health, Labour and Welfare ’s Bureau of Labor Standards, and Ministry of Environment

(MoE).

METI has concentrated on hazard testing and risk assessment in order to develop effective safety
measures. It has published reports which provided general safety measures for prevention of
exposure to nanomaterials in the workplace, and urged industry to conduct voluntary safety
surveys and share information in the supply chain. The ministry also initiated the Nanomaterial
Information Collection and Communication Program to urge manufacturers to share hazard
information and come up with voluntary safety measures. The programme’s report, published by

Meti, identified six substances as major nanomaterials: carbon nanotubes, carbon black, titanium
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dioxide, fullerenes, zinc oxide, and silicon dioxide. The report reviewed each substance’s
characteristics, production volume and major use in Japan, and exposure and emission prevention

measures.

In order to increase scientific knowledge on the risks posed by nanomaterials, Meti is
implementing project on the research and development of nanoparticle characterisation methods
with the New Energy and Industrial Technology Development Organization. The focus of the
research is on developing risk assessments of nanomaterials and proposing a risk management
policy. The project produced detailed risk assessments of three nanomaterials (titanium dioxide,
fullerenes and carbon nanotubes), a report on toxicity testing of manufactured nanomaterials,
and guidelines for hazard assessment testing of industrial nanomaterials in animals by respiratory

exposure.

The ministry also established the Nanomaterials Safety Management Committee to focus on
exposure to nanomaterials in products, and to develop appropriate management procedures
from the perspective of usage and life cycles. Various meeting discussion reports have been
published outlining three principal areas of discussion: hazard, exposure and risk assessment; risk

management; and definition and technological measurement.

Korea

The Republic of Korea is developing the “National Nano-safety Strategic Plan (2011-2015)” and
will publish in 2011 a “Guidance on safe management of nanotechnology based product”.
Moroever, a specific "Risk management platform technology for nanoproducts (2009-2013)" is in
development, aiming to provide a certification system for nano-related products. Several research

programmes on EHS and ELSA are in progress.

Taiwan

In Taiwan, within the framework of their Strategic Plan for Responsible Nanotechnology (2009-
2014), the Nanomark Certification System (coordinated by ITRI, the Industrial Technology Research
Institute) has been active since 2004. This is a voluntary reporting and certification scheme that

aims to increase public confidence in nanotechnology products.
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Thailand

The National Nanotechnology Center (NANOTEC) under NSTDA is the focal point for
nanotechnology research, development, communication, and collaboration activities. Since its
establishment in 2003, NANOTEC’s direction has been to work on research and development
which is considered of national importance, established international excellence, and promote

global visibility of researchers’ capabilities.

The nanosafety aspects of its operation began to come of age in late 2011 when senior
management began to push for the government to establish the country’s first Nanosafety and
Ethics Strategic Plan which was finally endorse in 2011 clearing the way for the publication of the

Nanosafety and Ethics Strategic Plan 2012-2016.

The new plan which will run from 2016-2021 is currently under review and is expected to be
completed and approved by end of 2016. The plan will continue to focus on strategies related

to knowledge management, monitoring, and public engagement.

Also working hand-in-hand with NANOTEC is the Nanotechnology Association of Thailand which
launched in 2011 the industrial standards certification for nanotechnologies related products
called NanoQ. This is also the first national voluntary certification program and the association is
urging companies in the paint, ceramics, textile, and household plastic industries to make inquiries
on the possibilities of obtaining NanoQ label for their product. Doing so will give their customers
a sense of assurance that the product they are purchasing does have nano particles with specific
characteristics as stated by the company. In addition, NanoQ label also helps to rid the market
of fake nano products. To date, 5 NanoQ labels have been awarded to companies in the paint,
textile, and plastic sectors. Despite the fact that nanosafety is not the main focus determining the
approval process of NanoQ label, comments on nanosafety can be recommended to the private
sector during industrial visits and production process. Nanosafety comments have been issued on
several occasions and have been noted in consumers’ manual.

NANOTEC is also working closely with the Teacher Trainers of Nanotechnology (TTN) and the
NanoPlus+ Center members to implement activities that promote awareness of nanosafety in

schools and universities. Several workshops and science project activities have been initiated.
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