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In the June 24, 2009 federal register, the 

U.S. Environmental Protection Agency 

(EPA) issued two proposed Significant New 

Use Rules (SNUR) under Section 5(a) of 

the Toxic Substances Control Act (TSCA) 

for multi-walled and single-walled carbon 

nanotubes.  The SNURs follow up on the 

EPA’s prior September 2008 

TSCA Section 5(e) consent orders 

entered into with Thomas Swan & 

Co. Ltd. (Swan) for two of its Eli-

carb® carbon nanotube products. 

Under TSCA, the September 2008 

consent orders were binding only on Swan.  

“Consequently, after signing a Section 5(e) 

Consent Order, EPA generally promulgates 

a [SNUR] to bind all other manufacturers 

and processors to the terms and condi-

tions contained in the Consent Order.  The 

SNUR requires that manufacturers, import-

ers and processors of certain substances 

notify EPA at least 90 days before begin-

ning any activity that EPA has designated 

as a significant new use.” 

Under the terms of the September 2008 

consent orders, which are incorporated 

by reference into the new proposed 

SNURs, significant new uses of multi-

walled and singled-walled carbon nano-

tubes are deemed to occur when employ-

ees fail to “use gloves impervious to 

nanoscale particles and chemical protec-

tive clothing” and/or fail to “use 

a NIOSH-approved full-face res-

pirator with an N-100 cartridge 

while exposed by inhalation in 

the work area.”  The SNURs also 

recommend 90 day rat inhala-

tion studies to examine the potential 

acute toxic health effects of carbon nano-

tubes. 

Manufacturers should also be aware that 

the EPA considers carbon nanotubes new 

chemical substances requiring full pre-

manufacturing notice, registration, and 

approval under Section 5 of TSCA, and 

has also initiated at least one recent en-

forcement action against a carbon nano-

tube manufacturer that failed to properly 

register its products. 
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A frequently overlooked issue when exam-

ining potential nano-related environ-

mental, health, and safety concerns is 

whether there is any likelihood of exposure 

in reasonably foreseeable use scenarios.  

We examine two studies along these lines 

below. 

C. Su-Jung et al., “Control of Airborne 

Nanoparticles Releases During Com-

pounding of Polymer Nanocompo-

sites,” 3 Nano: Brief Reports and 

Reviews 4, 301 - 309 (2008). 

This study was conducted by researchers 

at the National Science Foundation-
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funded Center for High-Rate Nanomanufacturing at the Uni-

versity of Massachusetts at Lowell.  The scientists examined 

potential nanoparticle release related to the twin-screw ex-

truder compounding of polymer nanocomposites.  The test 

was conducted because “commercial compounding (mixing) 

of nanocomposites is typically achieved by feeding the 

nanoparticles and polymer into a twin-screw extruder, [and] 

the airborne particles associated with nanoparticles rein-

forcing agents are of particular concern.” 

The nanoparticles in question were nano aluminum oxide 

particles acquired from Nanophase Technologies in com-

mercially available form.  The particles were spherical in 

shape and ranged from 27 to 53 nm in diameter.  They 

were also specifically “engineered to form agglomerates 

with a nominal size of 200 nm.” 

Regarding the test itself, the scientists fed 2.3 kg of poly-

mer pellets and 0.16 kg of nano-alumina particles into a 

twin-screw extruder for processing and then measured po-

tential nanoparticle release.  

The study concluded that “[t]he twin-screw extrusion proc-

ess for compounding polymer nanocomposites tends to 

break up nanoparticle aggregates and mechanically dis-

perse particles thoroughly during the extrusion process.”  

The study also found that “[nano]particle diffusion was en-

hanced by…poorly-performing local and general exhaust 

systems.” 

Interestingly, for part of the test, the scientists applied a 

make-shift engineering control by covering the open top of 

the extruder feeding tube throat with aluminum foil, which 

they found “dramatically reduced” nanoparticle measure-

ments.  They also found that consistent cleaning after each 

use “reduced laboratory background nanoparticle concen-

tration.” 

D. Bello et al., “Exposure to nanoscale particles and 

fibres during machining of hybrid advanced composite 

containing carbon nanotubes,” 11 J. Nanopart. Res. 

231 - 249 (2009). 

The researchers in this study investigated whether and to 

what extent airborne nanoparticles are generated by wet 

and dry cutting of two hybrid carbon nanotube composites.  

The dry cutting method employed a diamond coated band 

saw.  The wet cutting was performed using 

a diamond grit rotary cutting wheel with 

water as a lubricant.  Because the scien-

tists were interested in potential “worst 

case” scenarios, no vacuum or emission 

controls were used in the tests. 

The researchers found that wet cutting did not produce air-

borne nanoparticle emissions above background levels, but 

that dry cutting “generated statistically significant quantities 

of nanoscale and fine particles as compared to background 

(p<0.05), regardless of the composite type…as expected.” 

Interestingly, the study also found that “CNTs, either individ-

ual or in bundles, were not observed in extensive micros-

copy of collected samples” for either wet or dry tests. 

The International Council on Nanotechnology 

(ICON) at Rice University recently launched Good-

NanoGuide, a website devoted to safety protocols 

for handling nanomaterials.  The site has a “Basic” 

section for those who are just beginning to deal 

with nanomaterials, an “Intermediate” one for 

those with some knowledge but in need of more, 

and an “Advanced” section for the more experi-

enced.  At each level, there are links focused on 

specific topics, such as protecting workers using 

nanomaterials in an industrial setting.  The site is 

easy to navigate and provides much needed infor-

mation.  It is well worth reviewing.  http://

goodnanoguide.org. 

GoodNanoGuideGoodNanoGuideGoodNanoGuideGoodNanoGuide    

The first Nanotechnology Health and Safety Forum (NHSF) 

was held June 8 – 9 in Seattle, Washington.  This meeting 

occured 10 years after the birth of the National Nanotech-

nology Initiative (NNI).  The topics covered by the forum in-

cluded: framing the unknown; nanoEHS perspectives; insur-

ance, nanotechnology and risk; and nanotechnology, the 

next ten years.  The NHSF was one of the first meetings 

where the insurance industry presented their views and the 

challenges they find insuring busi-

ness involved in nanotechnology.  

In the Unit “Insurance, Nanotech-

nology, and Risk,” Mr. Steven 

Knutson and Mr. William Barr 

from Zurich and Chubb Insurance 

Companies, respectively, pointed out that insurance compa-

nies are already insuring nanotechnology since there are 

Nanotechnology Health and Safety ForumNanotechnology Health and Safety ForumNanotechnology Health and Safety ForumNanotechnology Health and Safety Forum    
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products in the marketplace.  Mr. Knutson said “We em-

brace nanotechnology and see the benefits and opportunity 

including the opportunity for insurance companies to help 

business manage their risks.”  “We will rely greatly on the 

emerging science to guide us along in making decisions 

about risk.”   

The regulatory picture in the United States appears to be 

ramping up as explained by Mr. James Alwood of the Chemi-

cal Control Division at the U.S. Environmental Protection 

Agency (U.S. EPA).  U.S. EPA’s current approach to nano-

scale materials is to use existing regulatory avenues.  Mr. 

Alwood explained that Pre-Manufacture Notices (PMN) and 

Significant New Use Rules (SNURs) related to the Toxic Sub-

stance Control Act (TSCA) exist and are applicable to and 

are being used for evaluation of nanomaterials.  Dr. Andy 

Atkinson, of Environment Canada, pointed out how Canada 

is approaching nanoscale materials based on the Canadian 

Environmental Protection Act of 1999, including  

“inform[ing] potential companies of the regulatory responsi-

bility” to provide information to the government.  

Dr. Richard C. Pleus, NHSF Planning Committee Chair and 

Managing Director of Intertox, Inc., said “It was an opportu-

nity to take stock in what we have learned in the last dec-

ade.  It was clear that the take home message from this 

forum is that we have accomplished much regarding human 

health and safety, but more needs to be done.”  

For more information on the NHSF, including presentations 

by speakers, please visit http://www.nhsf2009.org. 

As nanotechnology is used on a wider basis in industry, en-

gineered nanoparticles are being produced in ever greater 

amounts.  Given the possibility that some nanoparticles 

may interact with the environment, humans, animals, and 

plant life differently than their bulk counterparts, estimating 

nanoparticle quantity in realistic exposure settings has 

taken on greater importance.   

A recent article -- “Estimates of Upper Bounds 

and Trends in Nano-TiO2 Production as a Basis 

for Exposure Assessment” -- published online 

by Environmental Science and Technology, at-

tempted to estimate the current and future 

production of Nano-TiO2 particles. 

“While recent studies have estimated envi-

ronmental TiO2 exposure based on release from end 

use life cycles…our approach looks further upstream 

in the life cycle to create upper limits of nano-TiO2 

exposure, identifying how much nano-TiO2 may be 

produced prior to incorporation in end use products.  

Three pieces of information are necessary to project 

sources of nano-TiO2 exposure over time: current 

nano-TiO2 production volumes must be known to pro-

vide a baseline or y-intercept of our projection func-

tion; the maximum potential production volume is 

considered here as the total TiO2 market…and the 

growth rate over time (slope) must be estimated to 

describe how the production magnitude might in-

crease from the baseline toward the maxi-

mum potential level.” 

The results of this study may be a bit loose 

given that companies that produce, use, or im-

port nano-TiO2 often treat that information as 

proprietary.  However, the authors estimate 

current global nanoscale TiO2 production is 

44,000 metric tons annually.  They also predict 

that up to 10% of total TiO2 production will be at the nano-

scale by 2015 and that the entire TiO2 industry could be 

converted to manufacturing at the nanoscale as early as 

2025.  This last scenario would present an upper bound of 

2.5 million metric tons annually. 

Annual Nano TiOAnnual Nano TiOAnnual Nano TiOAnnual Nano TiO2222 Production Estimated at 44,000 Metric Tons Production Estimated at 44,000 Metric Tons Production Estimated at 44,000 Metric Tons Production Estimated at 44,000 Metric Tons    

To achieve harder metals that resist premature wear, manu-

facturers are considering the use of tungsten-carbide 

nanoparticles and cobalt, which is thought to increase the 

strength and durability of finished products. 

A new article -- “Toxicity of Tungsten Carbide and Cobalt-

Doped Carbide Nanoparticles in Mammalian Cells in Vitro” -- 

argues that increased exposure to these types of nanoparti-

cles may lead to increased incidences of asthma, other res-

piratory illnesses, and perhaps even more serious lung ail-

ments among exposed workers. 

Because nanomanufacturing is still in its infancy, the article 

also notes that there is time to make the necessary 

changes to the industrial environment to lower the potential 

worker exposure. 

Cobalt Coated Tungsten Carbide Nanoparticles & Mammalian CellsCobalt Coated Tungsten Carbide Nanoparticles & Mammalian CellsCobalt Coated Tungsten Carbide Nanoparticles & Mammalian CellsCobalt Coated Tungsten Carbide Nanoparticles & Mammalian Cells    
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The Investor Environmental Health Network (IEHN) claims to 

represent 20 investment organizations with $22 billion un-

der management that are seeking to ensure that the com-

panies in which they invest are taking appropriate steps to 

reduce risks associated with potentially toxic chemicals 

used in their products.  IEHN’s ultimate objective is to use 

“public policy work regarding investor rights 

and disclosure, as well as dialog and share-

holder resolutions, [to address] the risks and 

opportunities associated with toxic chemicals 

and safer alternatives in products.”  IEHN previously issued 

a report on the use of nanotechnology in cosmetics in Feb-

ruary 2007.  

IEHN’s new report -- “Bridging the Credibility Gap: Eight Cor-

porate Liability Accounting Loopholes that Regulators Must 

Close” -- focuses on corporate disclosure issues surround-

ing the commercialization of nanoscale materials.  IEHN 

identifies eight “loopholes” that it believes companies and 

regulators must close to protect shareholder value. 

IEHN’s eight purported “loopholes” are: 

1. ShortsightednessShortsightednessShortsightednessShortsightedness: Failing to fully account for poten-

tial risks and liability by focusing solely on short term 

issues. 

2. Concealed ScienceConcealed ScienceConcealed ScienceConcealed Science: “Concealing emerging science 

that forewarns of potential liabilities in the future.” 

3. The Known MinimumThe Known MinimumThe Known MinimumThe Known Minimum: Basing business decisions on 

low end risk assessments rather than true case “worst 

case” scenarios. 

4. Privileging SecrecyPrivileging SecrecyPrivileging SecrecyPrivileging Secrecy: Using the attorney client privi-

lege to shield against public disclosure of potential 

liability. 

5. Inconsistent EstimatesInconsistent EstimatesInconsistent EstimatesInconsistent Estimates: Providing different 

risk estimates to insurers on the one hand, 

and investors on the other. 

6. Hidden AssumptionsHidden AssumptionsHidden AssumptionsHidden Assumptions: “Using hidden as-

sumptions to minimize estimates of liability.” 

7. Missing BenchmarksMissing BenchmarksMissing BenchmarksMissing Benchmarks: Failing to benchmark a com-

pany’s potential liability against its competitors in the 

same field facing similar liability issues. 

8. RiskRiskRiskRisk----Free ProxiesFree ProxiesFree ProxiesFree Proxies: Failing to allow shareholders to 

place environmental, health, and safety questions on 

annual proxy ballots. 

These purported “loopholes” are not exclusive to nanotech-

nology.  Moreover, IEHN does not make a convincing case 

that nanotechnology-based businesses are actually encoun-

tering these “loopholes.”  However, IEHN hypothetically 

compares the corporate liability of companies manufactur-

ing and/or using nanoscale materials to the financial ruin 

faced by companies involved in asbestos manufacturing 

from the 1930s forward.  Basically, IEHN argues that failing 

to close these eight identified “loopholes” destroyed the 

Investor Environmental Health Network Publishes New NanoInvestor Environmental Health Network Publishes New NanoInvestor Environmental Health Network Publishes New NanoInvestor Environmental Health Network Publishes New Nano    
Corporate Responsibility PaperCorporate Responsibility PaperCorporate Responsibility PaperCorporate Responsibility Paper    

Andrew Maynard (Woodrow Wilson International Center for Scholars’ Project on Emerging Nanotechnologies)  
“We have seen some companies drop the ‘nano’ claim while continuing to use nanotechnology.  This suggests nanotech-

nology is headed underground.” 
From EU News, Policy Positions, and EU Actions (June 15, 2009) 

EU News, Policy Positions, and EU Actions 

on line published an article on June 15, 

2009 entitled “Nanotech claims ‘dropped’ 

for fear of consumer recoil.”  

The article reported on a Brussels nanotechnology confer-

ence at which a scientist from the Woodrow Wilson Interna-

tional Center for Scholars’ Project on Emerging Nanotech-

nologies maintained that some of the current environ-

mental, health, and safety controversy accompanying cer-

tain nanoscale materials is not grounded in scientific fact 

but has nonetheless led some manufacturers to remove 

“nano” from their product labels and advertising.  He further 

stated that “we have seen some companies drop the ‘nano’ 

claim while continuing to use nanotechnology.  This sug-

gests nanotechnology is going underground.” 

Providing a good counterpoint, the Director of the European 

Nanotechnology Industries Association said that  

“[v]arying definitions [of nanotechnology] lead to claims that 

the industry is not open to information.  But nobody is lying 

and nobody is misleading the public or authorities.  Let’s 

agree on what we’re talking about and work together to in-

form consumers.” 

Are Nano Consumer Products Headed Underground?Are Nano Consumer Products Headed Underground?Are Nano Consumer Products Headed Underground?Are Nano Consumer Products Headed Underground?    
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In a recent speech to the IFT International Nanoscience 

Conference, Dr. Annette McCarthy of the FDA, stated that 

“[w]e believe that the [existing] regulatory authority is suffi-

cient to address nanotechnology. But there are further 

questions we need to address.” 

J. Clarence Davies, currently affiliated with the Woodrow 

Wilson International Center for Scholar’s Project on Emerg-

ing Nanotechnologies, might agree with the latter part of  

that statement, but certainly not with the former. 

In the recently published “Oversight of Next Generation 

Nanotechnology,” Mr. Davies looks at existing regu-

latory agencies that have oversight of nanoproducts 

and finds them lacking: 

“The current oversight system was designed to 

deal with the problems of steam engine technol-

ogy in the context of a pre-computer economy…” 

“It was based on assumptions that most programs 

are local, that programs can be segmented and iso-

lated from each other, that technology changes 

slowly and that all the important problems have been 

identified.  All of these concepts are no longer valid…

The antiquated conceptual basis of the system has 

been made more evident by the massive erosion of 

money and manpower from a system that always 

suffered from inadequate resources.” 

“The inadequacy of the current system to deal with 

new technologies is obvious.  Especially in the United 

States, regulatory oversight has always been some-

what deficient, and over the past 30 years it has 

been allowed to deteriorate to the point where only 

major changes can rescue it.  On both sides of the 

Atlantic, extreme free market ideologies have contrib-

uted to the erosion of oversight.  Furthermore, there 

has been a failure to anticipate and analyze the new 

technologies that are being created and commercial-

ized at an ever-increasing rate.” 

Mr. Davies offers what some might see as a radical 

solution: dissolving such agencies as EPA, CPSC, 

etc, and creating a new cabinet level Department of 

Environmental and Consumer Protection, which 

would be tasked with product and technology regu-

lation, pollution control, etc. 

Mr. Davies assumes that the budget for this new Depart-

ment of Environmental and Consumer Protection would 

equal the combined total of the budgets of the agencies 

and departments it would be replacing.  Given the way that 

the federal budget process operates, that is an optimistic 

assumption.  Further, it is also unlikely that the wholesale 

moving and merging of agencies would be a smooth and 

easy process, a concern Mr. Davies himself notes in his 

paper. 

Oversight of Next Generation NanotechnologyOversight of Next Generation NanotechnologyOversight of Next Generation NanotechnologyOversight of Next Generation Nanotechnology    

Regulation of nanomaterials, nanotech-

nologies, and nanoindustries is an emerg-

ing focus of U.S. and European regulatory 

agencies on local and national levels. 

This fall in London, U.S. and European regulators and re-

searchers from NGOs such as the Woodrow Wilson Interna-

tional Center for Scholar’s Project on Emerging Nanotech-

nologies and the London School of Economics, (a tidbit for 

the trivia buffs: Among the London School of Economics 

better know alumni, is one Michael Philip Jagger, aka Mick 

Jagger) etc. will meet and present a collaborative report and 

other papers on nanotechnology governance issues.  For 

more information, visit http://www2.lse.ac.uk/

internationalRelations/centresandunits/

regulatingnanotechnologies/nanohome.aspx. 

The Woodrow Wilson Center’s Project on Emerging 

Nanotechnologies is also presenting a meeting and webcast 

in connection with the conference on September 23, 2009.  

Regulating NanotechnologiesRegulating NanotechnologiesRegulating NanotechnologiesRegulating Nanotechnologies    

asbestos industry and the same thing might happen to the 

nanomaterials industry if it does not address these issues 

in a proactive manner.  Given that no environmental, health, 

or safety lawsuits related to exposure to nanoscale materi-

als have been filed as of mid-2009, the article appears to 

be somewhat alarmist. 

J. Clarence Davies (Woodrow Wilson International Center for Scholars’ Project on Emerging Nanotechnologies)  
“The current oversight system was designed to deal with the problems of steam engine technology in the context of a pre-

computer economy.” 
From Oversight of Next Generation Nanotechnology (April 2009) 
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The April issue of Environmental Health Perspectives car-

ried an interesting article -- “Nanotechnology Related Envi-

ronment, Health, and Safety Research: Examining the Na-

tional Strategy” -- which posits that 

Experts in nanotoxicity and risk assess-

ment have become increasingly polarized, 

represented on one side by the National 

Research Council (NRC) and on the other 

by the National Nanotechnology Initiative (NNI). 

The article maintaints that this polarization began after the 

Nanotechnology Environmental and Health Implications 

(NEHI) Working Group, part of NNI, released “Strategy for 

Nanotechnology Related Environmental Health and Safety 

Research” in February 2008.  The report presented the 

Bush Administration’s agenda for studying potential 

nanoparticle hazards and was developed and written after 

“extensive consultations with regulatory agencies, research 

organizations, the business community and non-

governmental organizations.”   

In February 2009, an NRC-assembled panel released its 

own report evaluating the NNI’s strategy document and 

found serious shortcomings.  According to the NRC panel, 

the NNI’s strategy exposes weaknesses in the government’s 

understanding of potential nanotechnology risks today and 

does not adequately address how they will be assessed in 

the future. 

NRC panelists would like to see a comprehensive national 

health-based strategy for nanotechnology EHS research 

with defined goals, milestones, and mechanisms for assess-

ing progress.  The purported need is not just 

to ensure the safety of nano-enabled prod-

ucts, but also to avert a potential public 

backlash against the technology, which 

could grow if health risks are seen as being inadequately 

addressed. 

The NNI strategy document -- NRC panelists claim -- is sim-

ply a compendium of federally funded projects without any 

unifying vision or sense of shared purpose. 

An advance copy of the NRC report leaked out to the press 

in December 2008, leading NNI to post a rebuttal on its 

website, presenting the strategy document not as an imple-

mentation plan, “[b]ut, rather a higher-level description of 

the inter-agency approach to nanotechnology related EHS 

research.” 

The final part of the article examines EPA’s January 2008 

Nanoscale Materials Voluntary Stewardship Program, which 

urged companies to voluntarily report information to EPA, 

about their use, manufacture, import, etc. of nanoparticles.  

According to the article, as of January 2009, only 29 compa-

nies had responded to the program. 

Nano Tug of WarNano Tug of WarNano Tug of WarNano Tug of War    

Much of the funding and research in nano-

biotechnology has been directed at apply-

ing nanotechnology toward treating human 

illnesses and injuries.  Dr. Edward Corredor 

and his colleagues recently looked at something else: 

plants. 

“The possibility of targeting the movement of nanopar-

ticles to specific sites of an organism paves the way for 

the use of nanobiotechnology in the treatment of plant 

diseases that affect specific parts of a plant…” 

“Recently, our group has applied carbon-coated iron 

nanoparticles to pumpkin plants in order to develop 

tools for the directed release of chemicals into plant 

organs susceptible to infection by pathogens that spe-

cifically attack them…” 

“The aim of this work was to analyze the penetration 

and movement of nanoparticles into plant cells, and 

the capacity of a magnetic field to retain them in spe-

Pumpkins & NanoparticlesPumpkins & NanoparticlesPumpkins & NanoparticlesPumpkins & Nanoparticles    

Inside U.S. Trade recently reported three interesting nano-

regulatory developments: (i) “EPA has signaled that it may 

soon decide to regulate nano-silver as a pesticide under” 

the Federal Insecticide, Fungicide, and Rodenticide Act; (ii) 

“EPA may rule favorably on some points” raised in the 2008 

citizen’s petition filed by 14 advocacy groups seeking more 

restrictive regulation of nanoscale silver; and (iii) Congress-

woman Kathy DahlKemper (D-Pa) on the 

House Science and Technology Commit-

tee “is pursuing a Cosmetics Safety Bill 

that would require registration of cosmet-

ics containing nanomaterials.” 

More Interesting NanoMore Interesting NanoMore Interesting NanoMore Interesting Nano----Regulatory DevelopmentsRegulatory DevelopmentsRegulatory DevelopmentsRegulatory Developments    
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cific parts of the plant.” 

Dr. Corredo et al’s recent article in BMC Plant Biology, 

“Nanoparticle Penetration and Transport in Living Pumpkin 

Plants: In Situ Subcellular Identification,” presents the re-

sults of their experiments with pumpkin plants.  The experi-

ments showed that: 

“Only the cells containing the nanoparticle agglomer-

ates exhibited more dense cytoplasms…This fact sug-

gested that the penetration of nanoparticles through 

the tissues did not damage them.” 

“The presence of nanoparticles in cells after the appli-

cation by spraying is of special interest. One of the 

main drawbacks of other methods is that they cannot 

be employed for agronomic purposes.  The method 

used in this work resembles the procedures which 

would be used by breeders and coordinators of phyto-

sanitary control, employing both large scale and hand-

on spraying to leaf surfaces. The fact that nanoparti-

cles passed through the cell walls opens up the possi-

ble application of these nanotechnology tools for agro-

nomical purposes.” 

In short, carbon coated nanoparticles could be used to tar-

get plant diseases and treat specific areas of the plant.  

Magnets would be used to guide the chemically coated 

nanoparticles to diseased areas.  It is easy to see how this 

would benefit farmers: less of their crop would be lost to 

plant diseases, yielding a higher return on their investment 

in the form of larger harvests of healthier crops. 

Large scale use of targeted nanoparticles, however, is 

probably a long way down the road, because 

…in order to make the system suitable for agronomical 

purposes, methodological improvements would need to 

be made. 

Additional issues not addressed in the article are (1) the 

regulatory process for such novel uses, (2) the likely opposi-

tion to widespread use that would come from various social-

political groups, which would play out in the media and 

could create a climate of fear and rejection, and (3) the 

need for more testing to determine whether the nanoparti-

cles will remain in the plants when they are harvested and 

how any such accumulation might affect human or animal 

health. 

Sara Goodman’s article Researchers Look to Make 

‘Messy’ Nanotech Production ‘Clean and Green’ 

takes a look at the work of Dr. James Hutchison of 

the University of Oregon and others at the Safer 

Nanomaterials and Nanomanufacturing Initiative to 

find “greener methods and techniques to manufacture 

nanomaterials and reduce or eliminate the waste streams” 

resulting from what David Rejeski of the Project on Emerg-

ing Nanotechnologies refers to as “the brown production 

infrastructure.” 

Along with that goal is the hope of making nanoproduction 

methods more efficient and economical, thus saving manu-

facturers a different form of green or whatever colors the 

pound, ruble, franc, etc. happen to be. 

The article maintains that no one is exactly sure 

how nanomaterials will interact with the larger envi-

ronment outside manufacturing facilities, whether 

they will break down with no harm or act like a ver-

sion of plastics and similar materials that last for long peri-

ods of time and may leave lasting environmental damage in 

their wake if not properly contained. 

Nanomanufacturing is still very much in its infancy at this 

time and is still flexible enough to look at adopting greener 

manufacturing methods, particularly if those methods can 

reduce expenses.  

Green NanoGreen NanoGreen NanoGreen Nano    

Mark your calendar for the one-day conference in Troy, NY 

“NanoBiotech 2009” set for October 19, 2009 which is be-

ing co-sponsored by Rensselaer Polytechnic Institute and 

Bawa Biotechnology Consulting LLC.  This is the sixth in a 

series of RPI international conferences dating back to 2003 

on the converging areas of nanotechnology and biotechnol-

ogy. 

From the conference’s website: “The conference will feature 

20+ speakers, including 2 keynotes and a networking 

luncheon. All presentations (20-30 minute Power Points) 

will be fast-paced, focused and will rely upon extensive color 

graphics and animations to reach the diverse audience. 

Raffle drawings will be held throughout the day.” 

You can find the agenda from past 

highly recommended conferences 

at http://www.alumni.rpi.edu/

nano2007program.pdf. 

NanoBiotech 2009NanoBiotech 2009NanoBiotech 2009NanoBiotech 2009    
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Science Daily recently carried an 

article, “Targeting Tumors Using 

Tiny Gold Particles,” about the 

research work done by Geoffrey 

von Maltzahn and Sangeeta 

Bhatia using gold nanorods to 

target and kill tumors with heat.  

While the heat kills or weakens cancer cells, the possible 

adverse side effects appear to be minimal, at least in the 

lab mice that have received the nanorods.  At this time, no 

human trials have been conducted or scheduled. 

Use of gold nanorods, either to detect cancer cells left be-

hind by surgery or as a supplement to more conventional 

treatments or as treatments in themselves, is probably a 

long way down the road at this point, but such research 

provides new hope for those diagnosed with cancer. 

Targeting TumorsTargeting TumorsTargeting TumorsTargeting Tumors    

The June 10, 2009 edition of AME Info - 

Company News (Dubai) reports that Sam-

sung is launching a new line of anti-

bacterial keyboards for its laptop com-

puters using embedded nanoscale silver 

particles to kill germs and bacteria.  Other computer key-

board manufacturers have marketed similar products in the 

past.  The article stated that the keyboard kills 99% of all 

bacteria within 24 hours. 

For anyone interested, a recent fifth grade science fair pro-

ject “tested” the effectiveness of another manufacturer’s 

nanosilver computer keyboard in killing bacteria.  http://

www.nanosciencefair.com. 

Samsung Nanosilver Computer KeyboardsSamsung Nanosilver Computer KeyboardsSamsung Nanosilver Computer KeyboardsSamsung Nanosilver Computer Keyboards    

For decades after it was discovered, peni-

cillin was used to combat bacteria and, 

eventually, many epidemic diseases.  

Overuse of penicillin and its successor 

drugs caused resistant strains of bacteria 

to appear, to the point where, now, sev-

eral strains of bacteria are almost drug 

resistant. 

According to a recent article posted to the Australian Broad-

casting Corporation (ABC) site, nanosilver might become the 

21st century’s penicillin, being widely used in the medical 

field, but also in consumer products, such as combs, hair 

dryers, men’s socks, and underwear. 

Some of this reliance on nanosilver is probably due to com-

panies simply following trends and wanting to appear cut-

ting edge or it may be due to marketing efforts that fall into 

the “All New!” category.  Other companies may be adding 

nanosilver as part of a genuine effort to improve their prod-

ucts and make them healthier. 

While a total ban on the sale of products containing 

nanosilver seems more like simplistic fear mongering than 

anything else, regulations on the amount of nanosilver in 

consumer products, based on the results of reputable stud-

ies and tests on the effects on humans and bacteria of pro-

longed exposure to nanosilver particles, may be appropri-

ate. 

Take two silver nanoparticles and call me in the morningTake two silver nanoparticles and call me in the morningTake two silver nanoparticles and call me in the morningTake two silver nanoparticles and call me in the morning    

“How have Canada and other jurisdictions re-

acted to the recent emergence of nanotechnol-

ogy-based products in the marketplace (and what 

is the current state of affairs)?” 

That was the question posed by the Carlton Univer-

sity Regulatory Governance Initiative.  To answer it, 

Jennifer Pelley and Marc Saner wrote “International Ap-

proaches to the Regulatory Governance of Nanotechnol-

ogy.”  The report examines how Canada, U.S., U.K., 

EU, and Australia arrived at their regulatory policies 

affecting nanotechnology and then summarizes the 

policy papers that informed those decisions.  The 

report is a good reference source and is well worth 

reading.  http://www.nanolawreport.com/uploads/

file/Nanotechnology_Regulation_Paper_April2009[1].pdf. 

International Approaches to the Regulatory Governance of International Approaches to the Regulatory Governance of International Approaches to the Regulatory Governance of International Approaches to the Regulatory Governance of 
NanotechnologyNanotechnologyNanotechnologyNanotechnology    
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At the recent “Working and Living with 

Nanotechnologies” conference, the Euro-

pean Trade Union Confederation pre-

sented a resolution that takes a very posi-

tive approach to nanotechnology, anticipating a massive 

increase in the total number of people employed in nano-

manufacturing in Europe.  More importantly, the resolution 

looks at how to minimize potential worker exposure to 

manufactured nanoparticles and reduce the possible ad-

verse effects of such exposure.  In addition, the resolution 

calls for changes in product labeling and for a national reg-

istry of nanoproducts to aid consumers in deciding whether 

they want to purchase such products. 

ETUC Resolution on Nanotechnologies and NanomaterialsETUC Resolution on Nanotechnologies and NanomaterialsETUC Resolution on Nanotechnologies and NanomaterialsETUC Resolution on Nanotechnologies and Nanomaterials    

The Financial Times recently published “Nanotechnology: 

Plans for the next stage in humanity’s development.”  The 

article examines the Russian government’s plans to de-

velop nanotechnology into a “a locomotive for creating an 

innovation economy in the country as a whole.”  While the 

first half of the article looks briefly at Russia’s past involve-

ment in developing nanotechnology, 

the second half focuses on Rus-

nano, the state-funded corporation 

that has been set up and “charged with stimulating devel-

opment, creating and strengthening infrastructure and real-

izing projects in nanotechnology and the nanoindustry.” 

The Russians are ComingThe Russians are ComingThe Russians are ComingThe Russians are Coming    

A high-profile occupational health and 

safety attorney was recently interviewed 

on ABC Local Radio in Australia regarding 

potential workplace safety risks accompanying exposure to 

certain nanoscale materials in some circumstances. 

The reporter conducting the interview evidently led off the 

radio report by stating that “[t]o one of the nation’s leading 

work safety lawyers, the nanotechnology industry repre-

sents a ticking time bomb.”  

Not good . . . 

The attorney apparently then advised that “employers at the 

moment may be unaware of the extent of the potential li-

ability sometime down the track.  …We could be facing an-

other epidemic in our industrial history of people, large 

groups of people, displaying latent symptoms from current 

exposures that are taking place at the moment.…We just 

don’t have a clue as to what the long-term impact of the use 

of that technology will have. …. You can see the dilemma 

here.  It’s not necessarily that the zinc product using 

nanotechnology is necessarily harmful, we just simply don’t 

know.” 

Analytically, it is a huge jump from “we don’t know” to 

“ticking time bomb” and/or “epidemic.”  While no doubt 

well-intended, the interview again demonstrates how a little 

overstatement on nano-related EHS issues goes a long way. 

Private Spending on Nano Exceeds Government Spending Private Spending on Nano Exceeds Government Spending Private Spending on Nano Exceeds Government Spending Private Spending on Nano Exceeds Government Spending     
Chemical Business NewsBase recently 

published an article comparing global pri-

vate funding for nanotechnology research, 

development, and commercialization to 

government funding.  The article cites Lux 

Research figures indicating that global 

private funding for nanotechnology reached $9.6 billion in 

2008, while global government investment was $8.6 billion.  

According to the article, this was the first year that private 

spending exceeded public spending.  Lux also estimates 

that nanotechnology-enabled products will constitute a $3.1 

trillion trillion trillion trillion market by 2015. 

A decade ago, advocates for dramatically increased federal 

funding of nanotechnology efforts in the U.S. argued that 

once nanotechnology is firmly established as a field of com-

merce, federal investment will be dwarfed by private re-

search and development which was estimated would be 

equivalent to 10% of ultimate sales revenues.  Advocates of 

the National Nanotechnology Initiative took the position that 

the federal government should stimulate and support basic 

nanotechnology research until such time as private com-

mercialization takes root at this level.  Annual global govern-

ment research, development, and commercialization was 

then estimated at a mere $432 million. 

Australian Occupational Health and Safety Attorney Warns of Australian Occupational Health and Safety Attorney Warns of Australian Occupational Health and Safety Attorney Warns of Australian Occupational Health and Safety Attorney Warns of     
Potential NanoPotential NanoPotential NanoPotential Nano----EHS “Epidemic”EHS “Epidemic”EHS “Epidemic”EHS “Epidemic”    
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In April, Safenano and Defra (U.K. 

Government Department for Food 

& Rural Affairs) released EMERG-

NANO, the first global review of 

environmental, health, and safety 

studies examining the risks of 

nanotechnology exposure (essentially a study of ongoing 

studies).  The review examined more than 250, from ap-

proximately 670, studies in the context of the 18 research 

objectives defined by the U.K.’s Nanotechnology Research 

Coordination Group.  The project’s goal was to conduct “a 

detailed review and analysis of research carried out world-

wide on Environment, Health and Safety aspects of engi-

neered nanoparticles, including issues relating to hazard, 

exposure and risk assessment and regulation, and made an 

assessment of how far 18 of the [Research Objectives] 

have been met and which gaps still remain to be filled.” 

Providing comprehensive reviews and analyses of EHS re-

search to determine exposure risks is another important 

step in determining the potential risks of engineered nano-

materials.  This review is also likely to help frame future 

research studies in terms of effectiveness and need.  

http://www.safenano.org/Uploads/

EMERGNANO_CB0409_Full.pdf. 

EMERGNANO ReleasedEMERGNANO ReleasedEMERGNANO ReleasedEMERGNANO Released    

The last issue of NANOTECHNOLOGY LAW & BUSINESS had an 

interesting article on nanotechnology regulation and patent 

issues in China:   

D. Liu, Nanotechnology in China: Regulations and Pat-

ents, Nanotechnology Law & Business, (Winter 2008).   

The author is a Lecturer in Law at Newcastle Law School in 

the U.K.  The article contains useful information regarding 

commercial applications, research and development, envi-

ronmental health and safety, and regulation of nanoscale 

materials in China. 

Commercial ApplicationsCommercial ApplicationsCommercial ApplicationsCommercial Applications    

Professor Liu notes that the OECD “reports that about 

1,000 enterprises presently engage in nanotechnology in 

China.…Nanoproducts consist mainly of ‘nanoscale pow-

ders of oxides, metals, carbon nanotubes, fullerenes, their 

diverse derivatives, and applications of them such as those 

for coatings, fibers, fabric, papers, ceramics, catalysts, and 

nanomedicine, etc.’ “ 

“[N]anoscience and nanotechnology are one of the four 

major fields of science research in China’s medium and 

long-term plans for development. In the 2001-05 period, 

China invested U.S.$400 million in nanotechnology. In 

2005, China’s investment in nanotech research was 

U.S.$250 million, second only to investment in the U.S. In 

2006, the amount was U.S.$160 million. 

    

Environment, Health, and SafetyEnvironment, Health, and SafetyEnvironment, Health, and SafetyEnvironment, Health, and Safety    

“During the period of 2003-2006, 

10% of the [Chinese government’s] 

investment in nanotechnology 

[was] allocated [to environmental, 

health, and safety research].  The 

National Center for Nanoscience and Technology (NCNST), 

affiliated with the Chinese Academy of Sciences (CAS) en-

gages in research on bio-safety such as cellular toxic effects 

of artificial nano-materials as mass produced in China. Toxi-

cology studies on nanomaterials intended for medicines are 

being conducted by CAS, Beijing University and the Chinese 

Academy of Medical Sciences and other institutions.”  

RegulationRegulationRegulationRegulation    

“In 2004, the National Bureau of the State Food and Drug 

Administration (SFDA) issued a regulation classifying 

‘nanometer silver antibiotic device for women’s use. . . as a 

Class II medical device.’   It is said that ‘[c]urrently, there 

are some 10 products made with nanometer level metal 

materials that have been registered and sold in the market 

as Class II medical devices.’  Then, SFDA issued a new regu-

lation in 2006 to replace the previous regulation.  Under the 

new regulations, ‘medical devices made with nanometer 

biological materials (for example medical instruments made 

with nanometer metal silver material) will be classified as 

Class III medical devices, and be subject to the administra-

tion of the relevant regulations of Class III medical de-

Nanotechnology in ChinaNanotechnology in ChinaNanotechnology in ChinaNanotechnology in China    

Xie Sishen (Chief Scientist at China’s National Center for Nanoscience and Technology) 
“Nano science is still very much occurring at the laboratory scale.  There isn’t an area that is near commercialization yet.  

Yet the future of nanotechnology in China is pretty bright.” 
From Richard Appelbaum’s (UCSB) 2007 presentation “Innovation or Imitation?  China’s Bid to Become a Global Leader 

in Nanotechnology.” 
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• John C. Monica, Jr (JCM) spoke on nanotechnology insurance issues at the Nanotechnology Health and Safety Forum 

in Seattle on June 9, 2009.  Battelle Memorial Institute was a founding sponsor of the event and Porter Wright was a 

co-sponsor.  Representatives from Chubb Insurance and Zurich American Insurance were also on the insurance issues 

panel.  For more information visit http://www.nhsf2009.com. 

• West/Thomson/Reuters is publishing JCM’s NANOTECHNOLOGY LAW in July 2009.  It is the first comprehensive legal text 

on nanotechnology and weighs in at a healthy 900 pages.  For more information visit http://west.thomson.com and 

enter offer code 602079D15206.  The book contains ten chapters:  

1. Nanotechnology Introduction 

2. National Nanotechnology Initiative and Federal Development Efforts 

3. Potential Nano-Related Environmental, Health, and Safety Concerns 

4. Nanotechnology Environmental Regulatory Issues 

5. Nano-Related Food and Drug Regulatory Issues 

6. Nanoscale Materials in the Workplace 

7. Nano-Consumer Products and Insurance Issues 

8. Municipal, Regional, and State Development and Regulation of Nanotechnology 

9. Nanotechnology Standards and Nomenclature 

10. Nano-Intellectual Property Landscape 

• JCM is speaking on nanotechnology product liability issues at Chubb Insurance in North Branch, New Jersey, in Octo-

ber 2009 at “Nanotechnology: What is the Best Safety and Risk Management Approach?”  For more information visit 

http://www.chubb.com/businesses/service/chubb5954.html. 

• JCM is publishing a chapter -- “A Nanotechnology Legal Framework” -- in Elsevier’s upcoming book NANOTECHNOLOGY 

ENVIRONMENTAL HEALTH AND SAFETY: RISKS, REGULATION AND MANAGEMENT due for release later this summer.  For more infor-

mation visit http://www.elsevier.com. 

• JCM is publishing “Nano Risk Governance: Current Developments and Future Perspectives” in the July 

edition of NANOTECHNOLOGY LAW & BUSINESS peer-reviewed journal, and “Examples of Recent EPA Regulation of 

Nanoscale Materials Under the Toxic Substances Control Act” in the Journal’s October edition.  For more in-

formation visit http://www.nanolabweb.com. 

• Springer recently published NANOMATERIALS: RISKS AND BENEFITS which is part of the North Atlantic Treaty 

Organization’s Science for Peace AND Security Series.  The 460 page text was edited by Igor Linkov 

and Jeffery Steevens and contains 34 articles divided into 5 sections:  

1. Human Health Risks 

2. Environmental Risk 

3. Technology and Benefits 

4. International Perspectives 

5. Policy and Regulatory Aspects 

JCM co-authored an article in the Policy and Regulatory Aspects section entitled “Considerations for 

Implementation of Manufactured Nanomaterial Policy and Governance.”  For more information visit http://

www.amazon.com/Nanomaterials-Benefits-Science-Security-Environmental/dp/1402094892#reader. 

• NANOTECHNOLOGY LAW & BUSINESS recently named JCM as one of the top ten experts on environmental, health, and 

safety issues related to engineered nanomaterials.  For more information visit http://www.nanolab.com. 

Odds ‘n Ends Odds ‘n Ends Odds ‘n Ends Odds ‘n Ends     
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Nano science images provided by UT-Battelle, which manages Oak Ridge National Laboratory for the Department of Energy. 
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