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EPA Petition Filed Over Nanoscale Silver 

On May 1, 2008, a group of 14 NGOs filed a 

petition with the EPA asking the agency to 

issue new rules regulating products containing 

nanoscale silver particles.  The NGOs are: 

International Center for Technology Assess-

ment; Center for Food Safety; Beyond Pesti-

cides; Friends of the Earth; Greenpeace; Action 

Group on Erosion, Technology and Concen-

tration; Center for Environmental Health; Sili-

con Valley Toxics Coalition; Institute for Ag-

riculture and Trade Policy; Clean Production 

Action; Food & Water Watch; Loka Institute; 

Center for the Study of Responsive Law; and 

Consumers Union. 

The petition begins by pointing to the con-

sumer product inventory published on the Pro-

ject on Emerging Nanotechnologies website of 

the Woodrow Wilson International Center for 

Scholars, which identifies approximately 260 

products purporting to contain or use nano-

scale silver.  Petitioners claim that the EPA 

has failed to adequately regulate these and 

other similar products. 

In support of its call for new regulation, the 

petition takes the position that, although the 

potential long-term health effects of human 

and environmental exposure to nanoscale sil-

ver particles are still being researched, scien-

tific studies “indicate that nanosilver materials 

pose serious risks to human health and the 

environment.”  According to the petitioners, 

some of these studies allegedly show: 

• Nanoscale silver is more toxic than other 

nanoscale metals.  Braydich-Stolle, et al., 

In Vitro Cytotoxicity of Nanoparticles in 

Mammalian Germline Stem Cells, 88(2): 

TOXICOLOGICAL SCI-

ENCES 412-419 (2005); 

• Nanoscale silver exhibits 

“effective antibacterial 

action” at much lower 

levels than silver ions.  

Lok, et al., Proteomic analyses of the mode of 

antibacterial action of silver nanoparticles, 5 J. 

PROTEAN RES. 916-924 (2007); 

• Nanoscale silver produces reactive oxygen 

species which may result in toxic oxida-

tive stress.  Hussain, et al., In vitro toxicity 

of nanoparticles in BRL 3A rat liver cells, 19 

TOXICOLOGY IN VITRO 975-983 (2005); 

• Nanoscale silver is toxic to mammalian 

liver cells.  Hussain, et al., In vitro toxicity 

of nanoparticles in BRL 3A rat liver cells, 19 

TOXICOLOGY IN VITRO 975-983 (2005); 

• Nanoscale silver is toxic to mammalian 

stem cells.  Braydich-Stolle, et al., In Vitro 

Cytotoxicity of Nanoparticles in Mammalian 

Germline Stem Cells, 88(2): TOXICOLOGI-

CAL SCIENCES 412-419 (2005); 

• Nanoscale silver is toxic to mammalian 

brain cells.  Hussain, et al., In vitro toxicity 

of nanoparticles in BRL 3A rat liver cells, 19 

TOXICOLOGY IN VITRO 975-983 (2005); 

• Mammalian cell function abnormalities 

result from contact with nanoscale silver. 

Hussain, et al., In vitro toxicity of nanoparti-

cles in BRL 3A rat liver cells, 19 TOXICOL-

OGY IN VITRO 975-983 (2005); 

• Inhaled nanoscale silver may be trans-

ported throughout the body and into the 
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Silicon Valley Group Renews Opposition to Nanoscale Materials 

Last month the Silicon Valley Toxics Coalition (SVTC) pub-

lished ”Regulating Emerging Technologies in Silicon Valley 

and Beyond: Lessons Learned from 1981 Chemical Spills in 

the Electronics Industry and Implications for Regulating 

Nanotechnology.”  Readers may recall that the SVTC was 

one of eight groups that filed a May 2006 FDA citizen’s pe-

tition asking the agency to take concrete steps to regulate all 

FDA products containing nanoscale materials.  Additionally, 

the SVTC is a named party to the EPA nanosilver petition 

discussed above.  The SVTC is back with additional con-

cerns regarding possible community environmental impacts 

of nanomanufacturing. 

The SVTC begins by identifying several federal regulatory 

issues that it believes need immediate attention: increasing 

NNI funding for EHS research; collecting EHS data for all 

nanoscale materials; determining whether mass-based met-

rics are appropriate for nano-regulatory purposes; develop-

ing efficient instruments to detect and monitor nanoparti-

cles; making sure manufacturers issue proper material safety 

data sheets; closing alleged nano-regulatory gaps in TSCA, 

RCRA, CWA, CAA, CERCLA, and EPCRA; closing the 

“loophole” purportedly created by TSCA’s small quantities 

exemption; making sure the CWA and CAA specifically ad-

dress nanomaterials; and ensuring the success of the EPA’s 

new voluntary NMSP given the 

“failure” of similar programs in 

the United Kingdom and Den-

mark. 

Based on these concerns, the 

SVTC calls for mandatory nano-

specific regulations using the pre-

cautionary principle; protection of 

public and worker health and 

safety; comprehensive environmental protection; transpar-

ency for all EHS testing data; continuing research regarding 

the ethical, legal, and societal impacts of nanotechnology; 

full manufacturer liability for any injury; treatment of nano-

materials as “new materials” (rather than as “grandfathered 

in” under existing laws); subjecting nanomaterials to the 

EPA’s new chemicals program; developing new environ-

mental monitoring and remediation technologies; enacting 

California chemical policy reform with special provisions for 

emerging technologies; including nanomaterials in emer-

gency planning and community right-to-know reporting 

requirements; and using the EPA’s rule-making authority to 

ensure that regional water and air quality control agencies 

have adequate authority to regulate nanotechnology. 

kidney, brain, and heart.  Health and Safety Laboratory, 

Health and Safety Executive NewsAlert Service, De-

cember 2006 at p. 26; 

•  Nanoscale silver penetrates cell membranes and ag-

glomerates in cell cytoplasm.  Skebo, et al., Assessment of 

Metal Nanoparticle Agglomeration, Uptake, and Interaction 

Using High-Illuminating System, 26 INTERNATIONAL 

JOURNAL OF TOXICOLOGY 135 (2007); and 

• Nanoscale silver causes embryonic contamination in 

Zebrafish.  Lee, et al., In Vivo Imaging of Transport and 

Biocompatibility of Single Silver nanoparticles in Early De-

velopment of Zebrafish Embryos, 1 ACS NANO 133, 141 

(2007). 

Because of these alleged risks, as well as others claimed in 

the petition, Petitioners ask the EPA to take a litany of spe-

cific actions, including: 

1. Classify nanoscale silver as a new pesticide (or new use 

of an existing pesticide) and require detailed product 

registration and data submissions under the Federal 

Insecticide Fungicide and Rodenticide Act (FIFRA); 

2. Analyze the potential EHS risks of nanoscale silver un-

der FIFRA, the Food Quality Protection Act, the En-

dangered Species Act, and the National Environmental 

Policy Act; and 

3. Take action against unregistered products containing 

nanoscale silver including issuing stop sale and/or re-

moval orders. 

Finally, the petition appears to be partially driven by the 

EPA’s September 2007 public notice that it intends to regu-

late silver ion generators as pesticides under FIFRA.  Peti-

tioners do not believe that the notice went far enough in 

addressing potential nanoscale silver issues: 

In the FR notice no mention is given to the rest of the exist-

ing fleet of nano-silver products (besides the “ion generat-

ing” equipment) or any proposed action by the agency re-

garding it, contrary to the reports of the quotes from EPA 

officials  . . . Nowhere does the notice request information 

about such products or in any way solicit comment from 

interested parties or the public on the regulation of nano-

silver products. 
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Finally, the SVTC advises that if “companies are unrespon-

sive to community requests for information, the next step is 

to approach local elected officials and request laws support-

ing community access to information about what chemicals 

are being used and the dangers posed by any accidental re-

lease into the environment.”  The SVTC also recommends 

that if the surveyed companies do not have answers, or are 

unwilling to do the fundamental research to provide such 

answers, “they should not be allowed to operate in the com-

munity.”  To this end, the SVTC proposed a community 

survey covering the following topics: 

• Company information, including name, location, contact 

person, phone number, and a description of any nano-

related activities occurring at each facility; 

• Identity of all chemicals and nanomaterials currently 

used at the facility; 

• Outline of the precautions and cleanup plans the com-

pany has made, if any, to protect nearby communities 

from exposure to harmful substances; 

• Any empirical studies the company has conducted to 

determine whether there are any toxicological or epide-

miological risks posed by its use of nanoscale materials; 

• Explanation of the company’s ability to detect and 

monitor nanomaterials, including those in the environ-

ment already and those which might be released by its 

facility; 

• Proposed standards for permissible levels of exposure to 

chemicals and nanomaterials used at the facility;  

• Life-cycle assessment and end-of-life management plans 

for all nano-products produced; and 

• Ability to monitor worker health at the facility. 

State and Local Nanotechnology EHS Regulations Advocated 

The Woodrow Wilson International Center for 

Scholars’ Project on Emerging Nanotechnolo-

gies (PEN) recently published Suellen Keiner’s, 

“Room at the Bottom? Potential State and Local 

Strategies for Managing the Risks and Benefits 

of Nanotechnology,” March 2008.  At the outset, 

the paper acknowledges that there have been “no 

known cases of people or the environment being harmed by 

nanomaterials.”  At the same time, the paper maintains that 

all 50 states have university labs, government labs, and/or 

commercial entities working with nanoscale materials.  De-

spite the lack of any injury to date, the paper recommends a 

precautionary principle, assuming that such injuries are 

“likely” given the purported commercial prevalence of nano-

scale materials. 

David Rejeski, Director of PEN opens the article with a 

preface in which he suggests that “states and municipalities 

can serve as a 'spark' for action at the federal level . . . and 

can act as 'laboratories of democracy' that may be more re-

sponsive and more attuned to the needs of local populations 

and businesses.”   

Like Mr. Rejeski, Ms. Keiner believes that the federal gov-

ernment is failing to adequately address nano-related EHS 

issues and that state and local governments should therefore 

step in and fill the nanotechnology regulatory gap: 

. . . the time is ripe for states and localities to explore action 

for managing nanotechnology risks and benefits because 

there seems to be very little interest or urgency 

among U.S. federal agencies in initiating a na-

tionwide approach to overseeing the potential en-

vironmental and public health impacts of 

nanotechnology. 

On the other hand, Ms. Keiner also recognizes 

the potential “patchwork” nature of such an ap-

proach, and therefore suggests that a state-by-state ap-

proach could be used as an “interim measure.”  The article, 

however, fails to provide a more detailed analysis of the 

practical ramifications and associated detriments of such a 

“patchwork” regulatory scheme, even if used only as an in-

terim measure pending comprehensive federal regulation. 

Ms. Keiner also spends several pages explaining how certain 

federal laws allow states and municipalities to enact their 

own nano-related EHS laws, even if federal nano-specific 

laws are later enacted.  She highlights past examples where 

states have promulgated their own regulations concerning 

air, waste, water, labeling, and worker safety.   

Ms. Keiner then suggests four specific routes of possible 

state and local action concerning potential nano-related 

EHS concerns: 

1. Require disclosure of potential health, safety, or envi-

ronmental hazards (like Berkeley);  

2. Adopt standards that are expert driven by standard 

setting bodies; 
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3. Stakeholder pressuring of states to act; and 

4. Collaboration by states on joint regional standards or 

approaches and draft model laws, rules, and/or ordi-

nances. 

Although Ms. Keiner recognizes the argument that these 

approaches may become moot if the federal government 

chooses to pass nano-specific regulations, she believes that it 

is still important for states to act because they can enact 

more restrictive regulations than the federal government.  

Accordingly, she argues that such regulation will not neces-

sarily be redundant. 

The paper concludes that a lack of federal initiatives leaves 

plenty of “room at the bottom” for states and municipalities 

to regulate nanotechnology.  Although the paper notes the 

difficulty of regulating when the science is still uncertain, 

the author urges abandonment of what she considers a past 

“reactionary approach” to environmental issues by the 

states.  She further predicts that California, Michigan, Min-

nesota, Massachusetts, New York, and New Jersey are the 

states most likely to enact their own nano-related EHS laws. 

All in all, the article fails to acknowledge that many states 

already realize that they have power to act in this arena, but 

that they lack the necessary scientific consensus on whether 

exposure to certain nanoscale materials indeed poses EHS 

risks, how to properly mitigate any such risks, and how to 

regulate in an environment of such uncertainty.  Several 

states will undoubtedly determine that it is most appropriate 

to wait for a science-based consensus to develop while 

closely monitoring the commercialization of nanotechnology 

within their borders. 

Finally, the paper makes no effort to explain Woodrow Wil-

son’s prior efforts to persuade various municipalities and 

states to adopt nano-EHS regulations in lieu of nano-specific 

federal action (specifically Berkeley, California; Cambridge, 

Massachusetts; California; Wisconsin; Madison Wisconsin; 

and perhaps others).  This lack of transparency should be 

remedied so that the reader accurately understands the pub-

lisher's true viewpoint. 

Readers can see some of our prior posts regarding local 

nano-regulation in Berkeley, Cambridge, and Wisconsin on 

our blog at www.nanolawreport.com. 

PCAST’s Second NNI Assessment 

Regarding this last issue, the PCAST believes that the cur-

rent “approach for addressing EHS research under the NNI 

is sound,” and that “calls for a separate agency or office de-

voted to nanotechnology EHS research or to set aside a 

fixed percentage of the budget for EHS research are mis-

guided and may have the unintended consequence of reduc-

ing the research on beneficial applications and on risk.”  Fur-

ther countering NNI critics, the PCAST believes that “while 

there is much to learn, the process is certainly not broken.”  

Finally, despite expressing support for the NNI, the PCAST 

also expressed 

concerned that nanoscience is losing a public relations con-

test. The value of nanotechnology to the U.S. economy and 

the contribution of nanotechnology to actually improve EHS 

conditions in our country is being drowned out by the em-

phasis on uncertainties and by speculation that is uncon-

strained by examination of actual exposure and hazard in 

realistic use settings. 

The PCAST intends to publish an addendum to its report 

after reviewing NNI’s EHS strategy document published in 

February 2008. 

The President’s Council of Advi-

sors on Science and Technology 

(PCAST) recently published “The 

National Nanotechnology Initia-

tive: Second Assessment and Rec-

ommendations of the National 

Nanotechnology Advisory Panel,” April 2008.  For those 

interested, the 21st Century Nanotechnology Research and 

Development Act of 2003 requires a National Nanotechnol-

ogy Advisory Panel (NNAP) to review the National 

Nanotechnology Initiative’s (NNI) performance every two 

years.  The President previously designated his PCAST to 

serve as the NNAP.   

In its second assessment, the PCAST states that the NNI is 

a “model program,” “highly successful,” “well organized,” 

and “well managed” -- despite a few specific recommenda-

tions for improvement.  In particular, the PCAST believes 

the NNI should increase its emphasis on public communica-

tion and outreach regarding the perceived benefits and risks 

of nanotechnology; developing unified standards for nano-

material identification, characterization, and risk assessment; 

and coordinating strategic EHS research, which should 

“include balanced assessments of risks and benefits in the 

context of specific, real world applications.” 
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Nanotechnology Regulation Discussion 
Last month’s Bourne Report, the 

Arizona radio show on nanotech-

nology and MEMS, included a 

conversation with the EPA’s Jim 

Willis concerning nanotechnology 

regulation efforts. 

The radio show, which runs just 

under an hour, can be downloaded 

on the Bourne Report’s website: 

bournereport.podomatic.com: “Jim Willis, Director of the 

Environmental Protection Agency’s Chemical Control Divi-

sion, discusses nanomaterials, the Toxic Substances Control 

Act (TSCA), and the Nanoscale Materials Stewardship Pro-

gram.”  Both of these issues are of prime interest to us here 

at the Nanotechnology Law Report. 

Anyone looking to get a better feel for regulatory develop-

ments should listen in as Marlene Bourne and Director 

Willis discuss these issues and hear what Director Willis has 

to say first-hand. 

The National Nanotechnology Initiative Amendments Act of  
2008 
The House Science and Technology Committee heard testi-

mony on the NNI Amendments Act of 2008 on April 16, 

2008.  Speakers included:  Floyd Kvamme, co-chairman of 

the President’s Council of Advisors on Science and Technol-

ogy; Sean Murdock, executive director of the NanoBusiness 

Alliance; Joseph Krajcik, associate dean for research and 

professor of education at the University of Michigan; An-

drew Maynard, chief science advisor for the Woodrow Wil-

son Center’s Project on Emerging 

Nanotechnologies; Raymond David, 

manager of toxicology for the BASF 

Corporation; and Robert Doering, senior 

fellow and research strategy manager at 

Texas Instruments. 

ICON's “Good Practices Wiki” 

The International Council on Nanotechnology (ICON) 

based at Rice University is proposing an idea that will essen-

tially take the idea of “best practices” straight to the stake-

holders in the form of a “living document” that is continually 

updated.  Through using a “wiki,” the ICON proposes creat-

ing a set of “good practices” that companies can update 

along the way with their own ideas and suggestions. 

The ICON's wiki, or a “collection of web pages designed to 

enable anyone who accesses it to contribute or modify con-

tent, using a simplified markup language” as defined by 

Wikipedia, is expected to go live at the end of 2008, and tar-

gets the occupational safety context with three objectives: 

• Develop and launch a protected internet site on occupa-

tional practices for the safe handling of nanomaterials 

using a wiki-software platform; 

• Create a process wherein multiple stakeholders within 

the international community contribute, share and dis-

cuss information related to occupational safety; and 

• Establish a modern, interactive forum that fills the need 

for up-to-date information and remains current as new 

practices develop. 

We have previously written about several static “best prac-

tices” that have been released, the Nano Risk Framework 

being the most notable.  However, now that more and more 

companies are beginning to understand the issues surround-

ing nanotechnology and the potential risks posed from an 

occupational health standpoint, this wiki may be a good way 

for stakeholders to directly communicate with each other to 

share information quickly and easily.  

Keep an eye on what the ICON releases later this year (we 

will certainly be updating this information as it becomes 

available); it will be interesting to see direct input from 

stakeholders who are addressing these issues daily. 
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New Nanotechnology Law & Business Article on Nano Cosmetic Labeling 

Nanotechnology Law & Business just published John 

Monica’s new article: “FDA Labeling of Cosmetics Contain-

ing Nanoscale Materials,” Volume 5, Issue 1. 

The article abstract follows:  

Numerous products are regulated by the U.S. Food & 

Drug Administration (the 

“FDA”) that contain nanoscale 

materials. As more products come 

to incorporate nanomaterials, the 

number of products correspond-

House Committee Debates Adequacy of  Federal Nanotechnology EHS 
Research Roadmaps 

In an April column, we commented on the tangle of federal 

nano-related EHS research roadmaps.  Environment and 

Energy Daily (E&E Daily) recently reported on a debate 

before the House Science and Technology Committee re-

garding funding for such efforts and on whether or not the 

several existing federal roadmaps are adequate.  Chairman 

Bart Gordon (D-Texas) is quoted as saying the NNI’s EHS 

plan “must be improved quickly by developing and imple-

menting a strategic research plan that specifies near-term 

and long-term goals, sets milestones and timeframes for 

meeting near-term goals . . .”  However, a representative 

from the PCAST responded to E&E Daily by indicating 

“We have a high-level strategy already, but for some reason 

people don’t want to face it.  I’m confused by it.”  The debate 

(and tangle) thickens. 

Nanoscale Materials May Exhibit Novel Ductility 

The Christian Science Monitor (CSM) recently reported on 

findings by the National Institute of Standards and Technol-

ogy (NIST) that nanoscale materials may exhibit novel duc-

tility not exhibited by their bulk counterparts.  For example, 

CSM explains that silica is normally brittle in its bulk form, 

but became “as ductile as gold at the nanoscale” in NIST 

studies.  Evidently, particle size plays an important role in 

ductility:  “the smaller particles in the material aggregate, 

the more ductile the material becomes.” 

Nanotechnology Award 
The Norwegian Academy of Science and 

Letters will announce the first ever sci-

ence prize for outstanding achievement 

in nanosciences in May. 

Readers may recall that there was prior 

speculation regarding a possible Nobel 

Prize in nanotechnology that was to be 

announced at NanoTX’07.  However, 

due to other issues, the announcement 

never came.  Now, the first recipients of the Kavli Prize, 

comprising three awards, one each in the field of 

nanoscience, neuroscience, and astrophysics, will be an-

nounced on May 28.  Each award comes with a $1 million 

prize, similar to the prize money awarded to Nobel recipi-

ents. 

The nanoscience award will recognize “outstanding achieve-

ment in the science and application of the unique physical, 

chemical, and biological properties of atomic, molecular, 

macromolecular, and cellular structures and systems that are 

manifest in the nanometer scale,” including “molecular self-

assembly, nanomaterials, nanoscale instrumentation, nano-

biotechnology, macromolecular synthesis, molecular me-

chanics, and related topics.” 

As with earlier speculation over a Nobel Prize in nanotech-

nology, it is exciting to see the international recognition 

nanoscience researchers will receive from the upcoming 

Kavli Prize.  High visibility awards such as this will encour-

age continued research and development with regard to 

nanotechnology while providing positive press to the science 

and the community as a whole.   
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U.S. Chamber of  Commerce Holds EPA NMSP Forum 

The U.S. Chamber of Commerce 

hosted a “Forum Discussion on 

EPA’s Nanoscale Materials Stew-

ardship Program” on April 3, in 

Washington, D.C.  The forum was 

co-sponsored by the NanoBusiness 

Alliance, American Chemistry Council, United States Coun-

cil for International Businesses, and Synthetic Organic 

Chemical Manufacturers Association.  The purpose of the 

forum was to reach out to nanomanufacturers and their 

trade organizations and encourage their participation in the 

EPA’s new voluntary NMSP.  Speakers included Tom 

Myers from the Chamber, Jim Gulliford from the EPA, Bill 

Gulledge from the American Chemistry Council, Sean Mur-

dock from the NanoBusiness Alliance, and Shaun Clancy 

from Evonik Degussa.  Mr. Gulliford did a good job explain-

ing both the structure and importance of the EPA’s NMSP.  

He indicated that two companies have already made NMSP 

submissions:  DuPont and 2PI, and that ten others have pro-

vided letters of intent to participate: BASF; Bayer; Dow; 

Evonik; GE; Nanocyl; Nanophase; PPG; Sasol North Amer-

ica; and Strem Chemical.  Arizona State University has also 

submitted a letter of intent.  Finally, Mr. Gulliford indicated 

that the EPA is pleased with the initial response to its 

NMSP and that the success of the program will be assessed 

based on the quality and breadth of data submitted by par-

ticipants, not simply the number of submissions filed. 

NNI Estimate of  Federal EHS Research Funding Off  by 18% 

In April, the Government Accountability Office (GAO) pub-

lished a report indicating that the NNI previously overesti-

mated FY 2006 federal funding of nano-related EHS re-

search by about 18%: “Nanotechnology: Accuracy of Data on 

Federally Funded Environmental, Health, and Safety Re-

search Could be Improved.” 

The NNI reported that federal agencies spent a total of $37 

million in FY 2006 researching the potential EHS risks of 

nanotechnology.  The GAO found that this figure was off by 

about 18% and that 22 of the 119 projects identified by the 

NNI had little to do with how nanotechnology may pose 

EHS risks.  For those keeping score, 20 of the purportedly 

mislabeled projects were sponsored by the NSF, two were 

sponsored by the NIOSH, and funding totaled approxi-

mately $6.5 million.  On the other side of the coin, the GAO 

also found that the NNI failed to capture some ongoing fed-

eral nano-related EHS research in its estimate “because the 

agencies that conduct this research do not systematically 

track it as EHS-related.”  The GAO could not value this 

research. 

The GAO attributed any mistakes to a federal reporting 

structure that does not allow easy 

categorization of research pro-

jects, and also to a lack of guid-

ance to agencies regarding how to 

correctly apportion funding 

across multiple topics for report-

ing purposes. 

The GAO’s report concludes: 

Federal funding for studying the potential EHS risks of 

nanotechnology is critical to enhancing our understanding of 

these new materials and we must have consistent, accurate, 

and complete information on the amount of agency funding 

that is being dedicated to this effort.  However, this infor-

mation is not currently available because the totals reported 

by the NNI include research that is more focused on uses for 

nanotechnology, rather than the risks it may pose. . . [T]he 

inventory of projects designed to address these risks is inac-

curate and cannot ensure that the highest-priority research 

needs are met. 

ingly regulated will only increase. The FDA does not 

currently require labels stating that products incorporate 

nanomaterials. The position of the FDA not to require 

labels indicating that products contain nanomaterials has 

been controversial for some advocacy groups. In this arti-

cle, John Monica examines existing cosmetic labeling 

requirements in the context of recent calls by advocacy 

groups for special labels for cosmetics containing nanoscale 

materials. Mr. Monica concludes that while the FDA has 

made a serious attempt to address cosmetic nano-labeling 

issues, a more rigorous analysis of some nano-labeling 

arguments is necessary. 
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