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Friends of
the Earth

Friends of the Earth is the U.S. voice of an
Influential, international network of grassroots
groups in 77 countries. Founded in San Francisco In
1969 by David Brower, Friends of the Earth has for
decades been at the forefront of high-profile efforts
to create a more healthy, just world.

Our members were the founders of what is now the
world's largest federation of democratically elected
environmental groups, Friends of the Earth
International.




FOE Nano Reports

& BIOCIDAL SILVER
S

www.foe.org/healthy-people/nanotechnology-campaign


http://www.foe.org/sites/default/files/final_USA_web.pdf
http://www.foe.org/pdf/Nano_Sunscreens.pdf
http://www.foe.org/pdf/nano_food.pdf
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Horse of many colors

C. Perkins, University of Connecticutodos Center



http://www.sciencenews.org/view/access/id/38914/name/jar_nanosilver.jpg

Questions for our session

We may need to revi si
AWhat does figreenoOo mesze
A Sustainability, what is that?

A What allows us to trust that something is
sustainable or green?



Green and Sustal nat

Expressing our greatest potential as people
while preserving the environment and protecting

human healthéhaving res|
our exterior world.

Currently, nanotechnologies may not be
harmonizing with this dictum.

Let s review some r1 sk



Cleaner or dirtier production?

Claim: Nanotechnology will deliver cleaner production
(e.g. through green chemistry; synthesis and processing
of nanoscale materials that will reduce consumption of
raw materials and natural resources such as water and
energy, and improved chemical reactions and catalysis).

Reality: In addition to nanomaterials fabrication requiring
large amounts of water and energy, the chemicals

required are often highly toxic, as are many
nanomaterials themselves. T
desi gndo, widely promoted, 1
life cycle analysis and validated nano-specific risk
assessment methodologies which may be 15 years
away.



Energy saving or demanding?

Claim: Nanotechnology will deliver applications
to reduce energy consumption (e.g. through
efficiencies in production, improved energy
storage, generation and conservation)

Reality: Manufacturing nanomaterials and nano-
devices (including nanomaterials to be used In
energy generation, storage and conservation
applications) is extremely energy-intensive.
Early life cycle assessments shed doubt on the
claim that nano-applications will save energy.



Broader environmental benefits
Or COSts?

Claim: Nanotechnology will deliver other environmental benefits (e.g.
environmental remediation and monitoring, water filtration, and reduction of
agricultural pollution).

Reality: There is no full ecotoxicological profile for any of the nanomaterials available
today and the existing scientific results identify potential serious health and
environmental concerns. Much more research and ecotoxicological modeling is
required before we should consider large-scale environmental release of
nanomaterials for use in remediation or other purposes.

Nanotechnology has the potential to deliver useful water treatment in some areas
(Meridian Institute 2006). However, even if disregarding potential human toxicity
issues, there is a real danger that other water treatment methodologies, including
effective, community-controlled methods will be sidelined as priority is given to
patented, corporate controlled nano-water treatment applications.

In agricultural applications, even if smaller quantities of nano-chemicals are used,
because of their far greater potency, this could still pose a greater toxicological
burden.

Use of nano-pesticides in agriculture will entrench our chemical dependence at a time
when there is growing recognition and action to limit use of chemicals altogether.



Examples of Life Cycle Studies

Akenge¢l et al. (2008) found that t
has an unexpectedly large ecological footprint. This was related to:
highly specialized production environments, high energy and water
demands of processing, low product yields, high waste generation,
the production and use of greenhouse gases such as methane and
the use of toxic chemicals and solvents such as benzene.

A In a separate life cycle study of carbon nanofibre production,
Khanna et al. (2008) found that their potential to contribute to global
warming, ozone layer depletion, environmental or human toxicity
may be as much as 100 times greater per unit of weight than those
of conventional materials like aluminium, steel and polypropylene.



Many are guestioning Iif nano Is green

"There is a real danger that we'll roll out a whole new infrastructure for nano and it
won't be green,"” Rejeski said. "And it's not green now. Nanotech has been built on a
brown production infrastructure ... and we're really underinvesting in that area."

NnThe feder al government spends about $1.5
Nanotechnology Initiative, or NNI, a research and development effort launched in

2001. But Rejeski said the government Is currently focused on assessing risk and

| ess on avoiding risk from the beginning.

"We don't know what the toxicity issues are," said Roland ClIift, president of the
International Society for Industrial Ecology and a professor at the University of
Surrey. "How can you apply the principles of green chemistry under a condition of
i gnorance?i

Bjorn Sanden, associate professor at Sweden's Chalmers University of Technology,

said the challenges extend beyond nano-design because no one knows the fate of
nanoparticles -- whether they biodegrade or how they interact with the environment.
"Even if you design the material to be environmentally benign, how do you know if

yodu succeed?0 Sanden asked. "Can you see
road?"

April 13, 2009 - NEW YORK TIMES



Carbon nanotubes diminish rice yields and make wheat
more vulnerable to other pollutants

A A new study has found that two types of carbon nanomaterials - C70
fullerenes and multi walled nanotubes (MWNT) - delayed rice
flowering by at least 1 month (Lin et al. 2009). They also reduced
significantly the yield of exposed rice plants (C70 reduced seed set
by 4.6%, MWNT by 10.5%). Seeds exposed for only 2 weeks to C70
fullerenes passed these onto the next generation of seeds.

A Exposure to carbon nanotubes also makes wheat plants more
vulnerable to uptake of pollutants (Wild and Jones 2009).

A These preliminary studies suggest that carbon nanomaterials could
reduce yields of one of the worl oo
leave another more vulnerable to pollutant uptake.



Techno fixes vs. solutions

A A case in point is a pilot project in Bangladesh on an effective and
affordable means to reduce cholera bacteria in local water. The project
trialed the use of old Sari cloth (folded four times) and it proved a simple,
affordable, and reportedly successful method to remove 99% of cholera
bacteria from the water (Hillie et al. 2007).

Who will control the resources?

A There is concern that deployment of nano-water treatment technologies
may increase the market access of private, profit-driven companies in the
critical area of water services. General Electric, Dow Chemicals, Siemens
and others have billion dollar stakes in the water market, and have made

large investments in nanotechnology-based water treatment research
(Barlow 2007).

A Nanotechnology will do nothing to redress the economic and political factors
the UN World Water Development Report has cited as key reasons for a
lack of water access around the globe (UNESCO 2006).



Nano and Human Health Risks

I Nanopaticles are more chemically
reactive than larger particles

I Nanoparticles have greater access to
our bodies than larger particles

I Greater bioavailability and greater
bioactivity may introduce new toxicity
risks

I Nanoparticles can compromise our
Immune system response

I Nanoparticles may have longer term
pathological effects




TOXICITY X EXPOSURE = RISK

nYou could probably count the world's
published literature on exposure to
nanoparticles on both hands," says Paul
Schulte, National Institute for Occupational
Safety and Health (NIOSH).

February 15, 2008 1
SCIENTIFIC AMERICAN



DNA

Test tube studies have shown that
nanomaterials now in commercial use can
damage human DNA, negatively affect
cellular function and even cause cell
death.



Carbon Nanotubes, Cancer, etc.

A A series of experiments have demonstrated that when
Introduced into the lungs of rodents, certain carbon
nanotubes cause inflammation, granuloma development,
fi brosi s, artery oOplaquebd r
DNA damage (Donaldson et al. 2007; Lam et al. 2006;

Muller et al. 2006).

A Two independent studies have shown that some carbon
nanotubes can also cause the onset of mesothelioma 1
cancer previously thought to be only associated with
asbestos exposure (Poland et al. 2008; Takagi et al.
2008).



Weove known about
for a long time

Il n 2004, the United |
Soci ety and ri sk spe:
second largest reinsurance agent Swiss

Re warned that nanotubes may behave

like asbestos once in our lungs (RS/RAE
2004; Swiss Re 2004).



Researchers at the Univ Dayton reported

DNA damage (via I nductic
oxygen speci eso) t o molt
cells treated with 100 pg/mL of MWCNTSs;

the treatment also induced a two-fold

Increase In mutations. (NanoLetters, Nov, 2007)

Control 2 hours 4 hours 24 hours




Carbon nanotube toxicity

Carbon nanotubes are very similar in shape
to asbestos fibers (long, rigid)

At least six labs have independently reported
that SWCNTs (0.5-5 mg/kg) caused
iInflammation and progressive lung damage in
test rodents, following tracheal installation.

Warheit et al, Toxicological Sci 77, 117-125 (2004).
Reviewed in Oberdorster et al, Environ Health Perspect, 113(7) (2005)


http://toxsci.oxfordjournals.org/content/vol77/issue1/images/large/121231512005.jpeg

Environmental Risks

A Small but growing body of scientific studies showing that
some nanomaterials are toxic to commonly used
environmental indicators such as algae, invertebrate and
fish species (Hund-Rinke & Simon 2006; Lovern &
Klaper 2006; Templeton et al. 2006; Federici et al. 2007;
Lovern et al. 2007).

A Some nanomaterials could impair the function or
reproductive cycles of earthworms which play a key role

In nutrient cycling that underpins ecosystem function
(Scott-Fordsmand et al. 2008).

A Most recently, new evidence has shown that
nanomaterials can be transferred across generations in
both animals (mice; Takeda et al. 2009; Tsuchiya et al.
1996) and plants (rice; Lin et al. 2009).



A Antibacterial nano food packaging and nano-sensor
technologies may interfere with beneficial bacteria in our
bodies and the environment, and result in the
development of more virulent harmful bacteria (Melhus
2007; Senjen 2007, Throback et al. 2007).

A Highly potent antibacterial nanomaterials could disrupt
the functioning of beneficial bacteria in the wider
environment, example in nitrification and denitrification in
fresh;/vater and the marine environment (Throback et al.
2007

A Nano antimicrobial agents could also disrupt the
functioning of nano fixing bacteria associated with plants
(Oberdorster et al. 2005a)

A TiO2 can cause organ pathologies, respiratory distress
In rainbow trout and can be toxic to algae and water
flees, especially under UV light, Nano Zinc also toxic to
algae and water flees



NANQO and war

The potential for NT innovations in chemical and
biological weapons is particularly disquieting, as
NT can considerably enhance the delivery
mechanisms of agents or toxic substances. The
ability of nanoparticles to penetrate the human
body and its cells could make biological and
chemical warfare much more feasible, easier to
manage and to direct against specific groups or
individuals.

NATO Parliamentary Assembly Committee (2005)

(www.nato-pa.int/Default.asp?SHORTCUT=677)



FOE Position

Friends of the Earth is calling for:

A moratorium on the further commercial release
of most manufactured nanomaterials until nano-
specific safety laws are established and the
public is involved in decision making.



Further FOE demands:

A Nanomaterials must be regulated as new substances

A The size based definition of nanomaterials must be
extended

A Transparency in safety assessment and product labeling
IS essential

A Public involvement in decision making is required

A Support for sustainable food and farming is needed



The Principles

|. A Precautionary Foundation

ll. Mandatory Nano-specific Regulations

lll. Health and Safety of the Public and Workers
I\VV. Environmental Protection

V. Transparency

VI. Public Participation

VII. Inclusion of Broader Impacts

VIII. Manufacturer Liability



OQur ri1 ght to

The US feds and the industries both argue that labeling
would unnecessarily scare the public away from
beneficial products with inaccurate or incomplete
iInformation.

In contrast, the EU Directorate-General of Health &
Consumer Protection (DG SANCO) , Robert Madelin, cut
deeply 1 nto this argument :
al ready, | get worri ed. | O m
give me information than I am stupid. Companies are
hiding things because th
need to know, or that =co
It until the definitions and testing standards are
established. And, then, when things go wrong industry
nwi | | come crying to me a
Il ndustry Ascrewed up from

(http://switchboard.nrdc.org/blogs/jsass/europe_vs_usa_labeling_of nano.html)
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Conclusion: need for enlightened
business

A What makes a O6greenerd nanoproduc
what makes a greener business? And in this case, that may be a
business community that chooses to hold back its fervor to market
nanoproducts in response to the substantial uncertainty about their
safety and effectiveness. Currently, a greener nanoproduct may be
a nanoproduct that is not placed on the market at all.

A Even the most genuine of intentions for developing green
nanotechnologies will not come to fruition if the foundation of these
efforts ignores the need for bona fide sustainable growth and
development.

A A challenge of this order will require much more than frameworks
and policy measuresd a powerful network of diverse stakeholders
willing to work together in a true context of sustainability will be
essential.






