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My name is David Rejeski, and | direct the Project on Emerging Nanotechnologies
(PEN), an initiative of the Woodrow Wilson International Center for Scholars and The
Pew Charitable Trusts. PEN is dedicated to helping business, government, and the public
anticipate and manage the possible health and environmental implications of
nanotechnology. As part of the Wilson Center, the Project conducts non-partisan,
independent policy research organization that works with researchers, government,
industry, non-governmental organizations (NGOSs), and others to find the best possible
solutions to developing responsible, beneficial, and acceptable nanotechnologies. The
opinions expressed in this testimony are my own and do not necessarily reflect the views
of the Wilson Center or The Pew Charitable Trusts.

Our goal at PEN is to take a long-term look at nanotechnologies; to identify gaps in
nanotechnology information, data, and oversight processes; and to develop practical
strategies and approaches for closing those gaps in order to ensure that the extraordinary
potential benefits of nanotechnologies will be realized. We aim to provide independent,
objective information and analysis, which can help inform critical decisions affecting the
development, use, and commercialization of nanotechnologies across the globe. All
research results, reports, and outcomes of our meetings and programs are made widely
available through printed publications and our website: http://www.nanotechproject.org.

In short, both the Wilson Center and The Pew Charitable Trusts believe there is
tremendous opportunity with nanotechnology to “get it right.” Societies have missed this
chance with other new technologies and, by doing so, forfeited significant social,
economic, and environmental benefits.
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State of Commercialization of Nano-enabled Consumer Products

I would like to begin by providing an overview of the state of commercialization of nano-
based consumer products that may fall under the jurisdiction of the CPSC, share some
observations, and end with a set of specific recommendations. These products are
important because they will be where the public first experiences nanotechnology and
where the CPSC’s ability to protect consumers will likely be tested.

- The number of nano-enabled consumer products is increasing rapidly. PEN
maintains a public inventory of consumer products (Consumer Products Inventory
or CPI) identified by manufacturers as being based in some way on
nanotechnology. Three years ago, we had 212 manufacturer-identified, nano-
enabled consumer products in the inventory. This number now exceeds 1,000.* A
linear regression analysis conducted shows a near perfect fit in the increase of
consumer products available over the past 4 years. An extrapolation out till 2011
is also shown. The trend line of products that potentially fall under CPSC
jurisdiction is also consistent with the trend of overall products available (roughly
50% of all products listed). This figure is probably a very low estimate of the
actual number of products currently on the market that use nanotechnology, since
there likely are hundreds of more products that have not been identified as using
nanotechnology by their manufacturers and thus have not been included in our
inventory. This number also does not take into account the many commercial and
industrial uses of nanotechnology and nanomaterials that can currently be found
on the market.

- Production and distribution of nanotechnology products is increasingly
global. The products in our inventory come from nearly 500 companies in over
20 countries. These products are available in shopping malls or over the Internet,
and we have purchased many of them online. Thanks to business-to-consumer
(B2C) e-commerce, nanotechnology products easily flow across international
borders, raising control, trade, and oversight issues. Increasing numbers of
nanotechnology products originate in the Pacific Rim, especially from countries
like China and Korea. As a recent Government Accountability Office (GAO)
report pointed out, the CPSC has no access to certain types of customs
information that could be used to identify potentially unsafe consumer products.?

- Silver is currently the most commonly used nano-engineered material in
consumer products. The type of nano-engineered substances in these products
has shifted dramatically in recent years from materials like carbon to silver, which
is now used in over 200 products, primarily as an antimicrobial. However, with

! Nanotechnology Consumer Product Inventory. Washington, DC: Project on Emerging Nanotechnologies,
Woodrow Wilson International Center for Scholars. Available at
http://www.nanotechproject.org/consumerproducts

2 Philip Curtin, a senior analyst from GAO, recently noted that,”...advanced notice, combined with other
data that they have, would help [the CPSC] better identify risks before the products enter the country,”
Quoted in: “Safety Agency Lacks Risk Data, Report Says,” Washington Post, August 17, 2009.



production costs of new materials like carbon nanotubes dropping rapidly, this
mix is likely to shift in the future.®

- The number of children’s products is on the rise. Within the last three years,
an increasing number of products on sale have been targeted towards children,
including: pacifiers, toothbrushes, baby bottle brushes, and stuffed animals. These
products originate from the United States, Australia, China, Germany, and Korea.
This remains a category to watch as nanotechnology’s commercialization
proceeds, especially since young children and babies generally have a greater
vulnerability to potentially harmful materials.

- Products are penetrating the market in areas where oversight regimes are
weak. In 2007, as shown in Figure 1, about a half of the products in our
inventory fell under the purview of the CPSC, which, according to CPSC
Commissioner Thomas Moore, had spent only a total of $20,000 to do a literature
review on nanotechnology at that time.* According to our latest analysis, there
are now 613 products that potentially fall under the purview of the CPSC, over
half of all the products listed in our inventory (1015).

% «“Over the past two years, scale up of multi-wall carbon nanotube production has led to a dramatic price
decrease down to $150/kg for semi-industrial applications. According to [NanoSEE 2008: Nanomaterials
Industrial Status and Expected Evolution], the run for industrial CNT production plants has started in order
to achieve a sustainable business with the commercialization of these high-tech materials with a mid-term
price target of $45/kg.” “Nanotechnology Industry is Moving from Research to Production with over 500
Consumer Nano-Products Already Available,” NanoVIP.com. Available at
http://www.nanovip.com/node/6020, accessed April 17, 2008.

* Testifying before a Senate Subcommittee in 2007, CPSC Commissioner Thomas H. Moore, who has
served at the agency since 1995, summed up the situation: “I do not pretend to understand nanotechnology
and our agency does not pretend to have a grasp on this complicated subject either. For fiscal year 2007,
we were only able to devote $20,000 in funds to do a literature review on nanotechnology.” Available at:
http://www.cpsc.gov/pr/moore2007.pdf, accessed April 17, 2008.
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Figure 1. Growth in the number of manufacturer- identified, nanotechnology-enabled products listed on
PEN’s CPI from 2005 to 2009 (in red) showing products under possible CPSC jurisdiction (in blue).

This suite of already-commercialized products tells us something about the emerging face
of the nanotechnology industry and the challenges we face as we begin to introduce
nanotechnology into the marketplace. These changes are a sign that a set of issues related
to consumer safety and health is emerging that was not as apparent when our inventory
was first released. In addition, the current state of oversight regimes should raise serious
concerns for policymakers tasked with the challenge of encouraging nanotechnology
innovation in a responsible and sustainable manner.

The Issue of Public Trust

It is important to keep in mind that the willingness of the public to “buy nano” will be
affected by changes that impact the overall climate in the commercial marketplace and
influence consumer trust and confidence. Let me explore some of these changes.

Over the past year, American consumers have painfully learned that the federal oversight
system is failing. The public has had to deal with lead in toys (a use that was banned 30
years ago by the CPSC), rat poison in pet food, antifreeze in toothpaste, and E. coli in
meat. More recently, over 100 deaths were tied directly to a compromised blood thinner®
and worries about contaminated peanuts have left the public with serious doubts as to

® “EDA Links More Deaths to Blood Thinner,” Associated Press, April 8, 2008. Available at:
http://ap.google.com/article/ALegM5iT7Y6EmM5N3h8XK-CDedbU7wuYNCcQD8VTUNBOO, accessed
April 18, 2008.
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whether federal agencies tasked with protecting the public from unsafe consumer
products have the needed regulatory tools and are adequately staffed and funded.

These were equal opportunity failures involving multiple government agencies: the Food
and Drug Administration (FDA), U.S. Department of Agriculture (USDA), and CPSC.
In most cases, the agencies were not dealing with exotic toxins but ones with long
histories of pernicious effects. One logical question consumers will have is: “If the
government can’t protect my children from lead, how will they deal with
nanotechnology?” The challenge for the CPSC is how they will answer this question in
the future.

Not surprisingly, a series of national polls we have conducted over the past four years on
public awareness of nanotechnology show declining trust in the government’s ability to
manage the risks of emerging technologies. We will repeat our survey on trust in
government this year in early September. Considering the events of the past year, it
would not be surprising to see an even greater drop in the levels of confidence in
government regulatory agencies.

Consumer confidence will be further undermined if companies continue to make claims
about nanotechnology in their products that cannot be supported. Last year, the
Environmental Protection Agency (EPA) fined a California company $208,000 for
making unsubstantiated claims involving the anti-bacterial benefits of a nano-silver
coating for computer mice and keyboards. Since that time, the claim about the use of
nanomaterials has been removed from the manufacturer’s website, though the product
appears to have remained unchanged. This phenomenon is one that has been seen with
other products, including food storage containers and stuffed animals. This tendency for
nano to go “underground” will make the CPSC’s attempt to identify nano-enabled
consumer products more difficult in the future, potentially requiring expensive sampling
and testing regimes.

In addition to disappearing product labels, the nanotechnology commercial landscape is
awash with hyperbolic product claims so obtuse that no consumer could possibly unravel
their meaning. Here are a few examples of products from the CPI that are geared towards
children and could fall under the purview of the CPSC:

Nano Silver Teeth Developer — originates in Korea.

e Claims to utilize nano-silver.




NANOVER™ Wet Wipes — originates in Korea.

e “NANOVER™ is nano silver-based antimicrobial
colloid.”

e “Safe to use for children’s toys Soft like cotton,
protect babies’ frail skin Low irritative natural
ingredients protect and moisturize your skin, and
prevent skin trouble Cleans hands and around lips -
After using NANOVER(™) Water Tissue, not sticky”

Nano Silver Baby Mug Cup — originates in Korea. e =

e “Through silver nano poly system 99.9% of germs
are prevented and it maintains anti-bacteria, =
deodorizing function as well as freshness.”




CPSC Nanotechnology Goals

The 2010 strategic plan, which is the focus of this public hearing, contains a number
of statements on how the CPSC hopes to address the challenges of nanotechnology.
Though these objectives make general sense, the CPSC is entering the
nanotechnology arena late and needs to make up for lost time and lost opportunity.

Goal: In 2010, a literature search will be completed and the experimental procedures,
which use scientifically credible protocols to evaluate exposure potential to nanosilver
from consumer products, will be developed to quantify releases and consumer exposure
to nanosilver from treated products. Special emphasis will be placed on exposures to
youngechildren. Product testing and a final report on the results will be completed in
2011.

Problem: While we applaud the CPSC for recognizing the potential risks associated
with products containing nanotechnology and beginning to evaluate those risks;
there are 9 products geared towards children already available in the CPI that
contain nanosilver (13 if you include archived products), so the pubic is already
being exposed to any potential risks that the study scheduled to be conducted in
2010 may find. Nanosilver is the largest material being utilized in products listed in
our CPI (currently found in over 200 products). The CPSC needs to be evaluating
how to deal with the products already on the market and any potential regulatory
measures that need to be in place.

Goal: Beginning in 2010, staff will produce an annual report on the overall use of
nanomaterials in the marketplace and the consumer product categories that contain
nanomaterials. Staff will also select products for additional review. ’

Problem: There are 613 products listed in our CPI that potentially fall under the
purview of the CPSC, over half of all the total number of products (1015). While we
are encouraged by the initiative to track the overall use of nanomaterials in the
marketplace, by the CPSC’s own acknowledgement:

“In March 2006, the Woodrow Wilson International Center for Scholars published an
inventory of consumer products found on the Internet which were identified by
manufacturers as nanotechnology products; products included aerosol household
chemicals, apparel, and sports equipment. A large number of products that are expected
to contain nanomaterials will fall under the regulatory authority of the CPSC. Without
pre-market notification, the staff is unaware of the products that contain nanomaterials
and the specific nanomaterials incorporated in these products. Staff identifies products
that claim or are believed to contain nanomaterials and maintains a database with detailed
information on these products.”

® U.S. Consumer Products Safety Commission. 2010 Performance Budget Request: Saving Lives and
Keeping Families Safe. Page 42, May 2009.
"U.S. Consumer Products Safety Commission. 2010 Performance Budget Request: Saving Lives and
Keeping Families Safe. Page 55, May 2009.



The CPSC has had access to our inventory for over three years and, therefore, has
had the opportunity to track these products on the market. PEN stands ready to aid
the CPSC in anyway we can, and we would be glad to share any relevant emerging
data with the Agency that we identify between the time of our scheduled updates.

According to the overview statement, “The 2009 appropriations allows CPSC to invest in
developing agency expertise in emerging nanotechnology applications to consumer
products.”® This resulted in an increase in $200,000 for nanotechnology research and 0
full time equivalents (FTES).

Problem: There is a lack of human and financial support for the CPSC to evaluate
any potential problems associated with nanotechnology in consumer products. An
increase of $200,000 with no one tasked to focus specifically on nanotechnology
reflects the lack of any serious priority setting by the CPSC. This $200,000
investment needs to be put in relation to the over $1.5 billion the federal government
will invest in FY2010 in nanotechnology research and development under the
National Nanotechnology Initiative and the planned $87.7 million being allocated to
other agencies for research in environmental health and safety research.

NNI Investment in Environmental Health & Safety Research by
Agency’®

FY2008(Actual) FY2009(estimated) FY2010(planned)
NSF 29.2 27.9 29.9
DOD 3.8 3.7 1.7
DOE 2.6 3.1 2.9
DHHS(NIH) 11.9 10.2 17.3
DOC(NIST) 1.3 3 6
EPA 11.6 15.8 17.1
NASA
DHHS(NIOSH) 6.9 7.4 12.4
DHS
USDA(FS)
USDA(CSREES) 0.6 0.4 0.4
DOT(FHWA)
DOJ
TOTAL 67.9 71.5 87.7

It is highly unlikely that agencies like NSF or NIH can undertake the types of highly
targeted and applied research needed to inform CPSC oversight decisions involving
consumer products.

8 U.S. Consumer Products Safety Commission. 2010 Performance Budget Request: Saving Lives and
Keeping Families Safe. Page vi, May 2009.

° Adapted from The National Nanotechnology Initiative: Research and Development Leading to a
Revolution in Technology and Industry, Supplement to the President’s 2010 Budget, May 2009. Available
at: http://www.nano.gov/NNI_2010_budget_supplement.pdf



Recommendations

Given the challenges the CPSC faces, it needs immediate resources that go far beyond
those allocated in the strategic plan. Our recommendations in the resource area are:

Immediate dedication of 2-3 internal staff to track emerging technologies in
consumer products (focused largely, but not exclusively, on nanotechnology).

An additional $5-10 million in CPSC’s appropriation to support targeted research
on the potential health effects of nanotechnologies in consumer products, in
collaboration with other agencies.

Increased efforts to coordinate with both domestic and international agencies to
leverage resources needed to address nanotechnology safety issues in consumer
products.

In addition, our August 2008 report by Professor E. Marla Felcher of Harvard
University’s Kennedy School of Government on The Consumer Product Safety
Commission and Nanotechnology contained a number of recommendations worth
repeating here: '

1.

2.

Convene a Chronic Hazard Advisory Panel (CHAP) to evaluate the health and
safety risks associated with nanoproducts currently on the market that are
intended for use by children.

Appeal to industry to begin work on voluntary safety standards for the most
prevalent nanoproducts currently on the market and those that are intended for use
by children.

Urge the U.S. Congress to amend the Consumer Product Safety Act to give CPSC
the authority to require manufacturers to identify any nanomaterials in their
products.

Encourage the Congress to adopt Section 11 of the Consumer Product Safety Act
bill recommended by the National Commission on Product Safety in its 1970
Final Report, which would give CPSC the authority to promulgate safety

19 These recommendations were designed to address a number of weaknesses concerning the CPSC’s
ability to deal with consumer products containing nanotechnology: (1) CPSC’s data collection system is not
nano ready; (2) CPSC has limited ability to tell the public about health hazards associated with
nanoproducts; (3) CPSC has limited ability to get recalled nanoproducts out of use; (4) CPSC lacks
sufficient enforcement staff to identify manufacturers that fail to report nanoproduct hazards to the agency;
and, (5) CPSC does not have sufficient authority to promulgate mandatory safety standards for
nanoproducts.



standards for “new” consumer products based on new and emerging technologies,
including nanotechnology.

Finally, CPSC should be tracking technological advances which may increase their
ability to address nanotechnology in consumer products. For instance, recent innovations
in radio-frequency and optical identification tags could provide the CPSC (and other
regulatory agencies) with new opportunities to tag and track nano-enabled products (see
Appendix A).

Conclusions

Let me end by summarizing the challenge for the CPSC. For the commercial success of
any emerging technology, we need a better approach to governance that can support
strategic risk research, provide adequate oversight, and engage the broader public in our
technological future. Nanotechnology is no longer just a large government research
project. Products are moving out of the lab, into the market, and onto store shelves at an
accelerating rate. This is success, but success in not guaranteed forever. The next two to
three years will be critical to ensuring that our investments pay off, public confidence in
nanotechnology grows, and commercial markets expand. The structure and functions of
the CPSC will play an important role in making sure we can maximize the benefits of
nanotechnology while minimizing the risks. The Congress needs to ensure that the CPSC
has the regulatory tools it needs and is adequately staffed and funded to meet the
challenges posed by nanotechnologies and other emerging technologies in the future. The
CPSC is not currently organized for the tasks at hand, and the challenges we face will
only become worse as nanotechnology-based products increase in number and
complexity.
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APPENDIX A
A new way to label consumer products

Consumer product labels have always been a point of contention between regulatory
agencies, business and the public. How much information should be required on a label,
the space needed for such information, and what the public needs to know about a
product have all been points of debate regarding labels.

Fa
New labeling schemes (the next generation of bar codes) have E . E
recently been developed that have the potential to revolutionize :‘:
how consumers can access information about products (Figure "

2). Working with Agency Magma®!, a company whose mission
is to create new and innovative ways for people to interact with
information, entertainment, and media, a “nano” consumer
product data tag was developed that demonstrates how advances )

in technology can enable the public to gain access to more product Figure 2. Example of
; . Next Generation Bar
information. Code

4

QR-codes, which can be scanned via any web-enabled camera phone, store information
such as basic text, web links, text messages, contact information, etc., all inside of its
graphical image. QR-codes have already been used in other countries and are beginning
to appear in San Francisco and New York City. Unlike traditional bar codes, QR-codes
can be designed for any product, creating a unique label that is recognizable and distinct
from other tags. These new ID tags could potentially be linked to all of the information
that the CPSC has struggled to disseminate amongst the public (product recalls, safety
incidences, etc.) Figure 3 is one example of how the tags could work in relation to
nanoproducts.

Figure 3. Example of QR-Code for Nano Enabled Product.

' Agency Magma, www.agencymagma.com New York, New York.
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FOREWORD

During the fall of 2007, many Americans faced a hazard in their products that had been banned
for 30 years—Ilead. As millions of children’s toys were recalled, it became clear that government
oversight had failed, and that the agency primarily responsible for the oversight of these toys—
the U.S. Consumer Product Safety Commission (CPSC)—was stretched too thin from years of
neglect, underfunding and the challenges posed by an increasingly global manufacturing system.

It is against this background that we need to ask the question: Is CPSC adequately prepared
to deal with nanotechnology, which is now found in more than 600 manufacturer-identified
consumer products ranging from infant pacifiers to paints to appliances, to clothing?' This
report provides an assessment of CPSC’s “nano readiness” by examining the agency’s history,
mandate, resources and tools. Though CPSC was once touted as “the most powerful federal reg-
ulatory agency ever created,” the findings of this analysis indicate that CPSC is poorly posi-
tioned to address the oversight challenges posed by nanotechnologies today—challenges that
will expand in scope and complexity in the near future as nano-enabled consumer products
enter the marketplace at an increasing rate.

Though CPSC'’s oversight responsibilities extend to potentially half of all the nanotechnolo-
gy products presently on the market, the agency has been starved of funds under the U.S. gov-
ernment’s National Nanotechnology Initiative (NNI). The NNI is tasked with coordinating the
U.S. government’s investment in nanotechnology research and development within 25 different
federal agencies.” Even under optimistic scenarios, CPSC may only receive $1 million to begin
to address nanotechnology in the future, a paltry sum given the government’s $1.4 billion annu-
al investment.’

This report lays out a clear set of steps that the federal government must take to make sure
that the public is protected from any potential risks associated with nanotechnology in con-
sumer products. CPSC can play a key role in ensuring that we reap the benefits of our invest-

ments in nanotechnology, but to do so, the agency will need significant and immediate repair.

—David Rejeski

Director, Project on Emerging Nanotechnologies
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EXECUTIVE SUMMARY

When it was created in 1972, the U.S. Consumer Product Safety Commission (CPSC) was hailed
as “the most powerful federal regulatory agency ever created.” It has never lived up to these expec-
tations, struggling since its inception to carry out its mandate: 0 protect Americans from unreason-
able risks associated with consumer products. In the 1970s, CPSC strived to set priorities and to jus-
tify its existence; in the 1980s, it fought for its life against many in the U.S. House of
Representatives, U.S. Senate and White House who wanted to abolish it. In the 1990s, CPSC
staff and consumer advocates breathed a sigh of relief when a Democrat was elected to the White
House, but by the end of the decade, there was little to celebrate. Congress, with the blessing of
the White House, cut, then froze, CPSC’s budget. At the same time, retailers were building and
filling mega-stores with inexpensive foreign-made goods, creating, by the 21st century, a vast
resource imbalance between CPSC and the industries it regulates.

This imbalance goes far to explain why, during 2007 House and Senate hearings, the pic-
ture of CPSC that emerged was one of a crippled agency, failing to protect Americans from
unsafe products. In the past five years alone, tens of millions of toys covered with lead paint (a
substance that has been banned for decades) turned up in children’s playrooms, dozens of chil-
dren required abdominal surgery after swallowing tiny magnets that had broken off of shoddi-
ly made and inadequately tested toys and dozens of do-it-yourselfers were rushed to hospitals
with respiratory illness after inhaling the fumes of a spray-on grout made with a poisonous
ingredient. CSPC regulators were slow to discover these problems, slow to notify consumers
and even slower to take action against the manufacturers that profited from the sale of these
hazardous products.

CPSCs inability to carry out its mandate with respect to simple, low-tech products such as
Thomas the Tank Engine toy trains, Barbie dolls and Easy-Bake Ovens bodes poorly for its
ability to oversee the safety of complex, high-tech products made using nanotechnology. The
agency lacks the budget, the statutory authority and the scientific expertise to ensure that the
hundreds of nanoproducts now on the market, among them baby bottle nipples, infant
teething rings, teddy bears, paints, waxes, kitchenware and appliances, are safe. This problem
will only worsen as more sophisticated nanotechnology-based products begin to enter the con-

sumer market.

PROBLEM SUMMARY
. CPSC’s data collection system is not nano ready.
. CPSC has limited ability to tell the public about health hazards associated with nanoproducts.
. CPSC has limited ability to get recalled nanoproducts out of use.

HWN =

. CPSC lacks sufficient enforcement staff to identify manufacturers that fail to report
nanoproduct hazards to the agency.

5. CPSC does not have sufficient authority to promulgate mandatory safety standards for

nanoproducts.
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RECOMMENDATIONS SUMMARY

. Build CPSC’s nanotechnology knowledge base and expertise.
. Identify companies and industries that are currently manufacturing nanoproducts and

request that they submit research studies, risk assessment data and any information they

possess that will enable CPSC scientists to assess nanoproduct safety.

. Coordinate with other health and safety agencies, and combine efforts to evaluate the risks

associated with nanoproducts.

. Convene a Chronic Hazard Advisory Panel (CHAP) to evaluate the health and safety risks

associated with nanoproducts currently on the market that are intended for use by children.

. Appeal to industry to begin work on voluntary safety standards for the most prevalent

nanoproducts currently on the market and those that are intended for use by children.

. Urge the U.S. Congress to amend the Consumer Product Safety Act to give CPSC the

authority to require manufacturers to identify any nanomaterials in their products.

. Encourage the Congress to adopt Section 11 of the Consumer Product Safety Act bill rec-

ommended by the National Commission on Product Safety in its 1970 Final Report,
which would give CPSC the authority to promulgate safety standards for “new” consumer

products based on new and emerging technologies, including nanotechnology.
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BACKGROUND

NANOTECHNOLOGY AND CPSC
The U.S. Safety
Commission (CPSC) is charged with protect-

Consumer  Product
ing the public against unreasonable risks of
injury or death associated with consumer prod-
ucts. More than 15,000 consumer goods fall
under CPSC’s jurisdiction, including toys and
baby products, sports equipment, fitness equip-
ment, home improvement and garden equip-
ment, clothing, appliances, electronics and
computers. An inventory of manufacturer-
identified, nanotechnology-enabled consumer
products maintained by the Project on
Emerging Nanotechnologies (PEN) at the
Woodrow Wilson International Center of
Scholars indicates that nanotechnology has
already found its way into every one of these
product categories (Figure 1).
Nanotechnology involves the ability to
measure, sce, predict and make things at a
scale of approximately 1 to 100 nanometers.
(A nanometer is roughly the size of
1/100,000th the width of a human hair.) At
this scale, properties of materials can change,
giving one the ability to do new and unique
things, such as create more effective, better
targeted drugs; stronger, more flexible materi-
als; and more nutritional, longer-lasting foods.
Nanotechnology has the potential to affect
every area of life, from consumer products to
energy to medicine. But some of the proper-
ties that make nanotechnology so exciting also
give rise to concern. Little research has been
done on the potential risks of nanotechnology
and nanomaterials, some of which could have
serious impacts on the environment and on

human health and safety.

FIGURE 1. Products in Each Category
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Given the large global investment in nan-
otechnology research and development, now
estimated at around $12 billion annually, the
number of goods and products that incorporate
nanotechnology is likely to increase dramatical-
ly in the near future. Since PEN launched its
inventory in March 2006, the number of prod-
ucts in its inventory has grown from 212 to
609.” These products come from 321 compa-
nies in 20 countries, and all of them are avail-
able for purchase by consumers.® A preliminary
analysis indicates that approximately half of
nanotechnology consumer products currently
on the market would fall under CPSC's jurisdic-
tion (Figure 2).



FIGURE 2. Products under CPSC Authority
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FIGURE 3. CPSC Budget, 1973-2008
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According to an analysis by Lux Research,
nanotechnology will represent an estimated
$3.1 trillion in manufactured goods by 2015,
or about 15 percent of global manufactured
goods.” A rapid increase in both the number
and complexity of these products places sig-

nificant responsibility on CPSC to take the

lead in regulating this new technology, but the

agency is not in a position to do so. Testifying
before a U.S. Senate subcommittee in 2007,
CPSC Commissioner Thomas H. Moore,
who has served at the agency since 1995,
summed up the situation: “I do not pretend to
understand nanotechnology and our agency
does not pretend to have a grasp on this com-
plicated subject either. For fiscal year 2007, we
were only able to devote $20,000 in funds to
do a literature review on nanotechnology.”*
As CPSC staff struggles to get up to speed
by reading the literature, governments, industry
and the financial community continue with
their multibillion-dollar investments in the
development and commercialization of new
nanotechnology products. Every day, new
nanoengineered products make their way onto
stores” shelves, among them kids' pants, teddy
bears, baby bottles, pacifiers, teething rings,
plastic food-storage containers, socks, chop-
sticks, humidifiers, mobile phones, computer
processors and tennis racquets. The benefits of
nanotechnology to these products, often stated
in manufacturers’ claims, are straightforward
and easily understood by consumers—pants are
waterproofed, blouses become stain resistant,
socks eliminate foot odor, baby bottles and
pacifiers fight bacteria and computers are faster.
But what about the unknown health risks asso-
ciated with these products? Is it safe for an
infant to spend hours each day sucking on a
nano-enhanced pacifier? The dearth of infor-
mation on the toxicity of nanomaterials and the
inability to generalize findings from one prod-
uct to the next have serious implications. Wide
variation in the types of nanoproducts on the
market (e.g., teddy bears and computers), in
the types of engineered nanomaterials used to
make these products (e.g., carbon, silver, titani-

um dioxide) and in the locations where
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nanoproducts are manufactured (40 percent
imported into the United States) creates a
daunting regulatory task.

In 2007, when tens of millions of toys were
recalled for being covered with a substance
that CPSC had banned from children’s prod-
ucts 30 years earlier—leaded paint—Congress
turned its oversight attention to CPSC. What
emerged from a series of U.S. House of
Representatives and Senate hearings was a pic-
ture of an agency that had been crippled by
deep budget cuts during President Ronald
Reagan’s administration and subsequently
neglected for the next 25 years. CPSC’s 2007
budget, $63 million, was 40 percent less than
what it had been in 1974, adjusting for infla-
tion, and its staff, which had peaked in 1981
at 900 employees, was down to 393."

The U.S. Food and Drug Administration
(FDA) has pre-market testing authority for
drugs and medical devices; CPSC has no such
authority. Manufacturers of CPSC-regulated

products are not required to safety test their
products before they are sold in the United
States; the agency’s method of regulation is
largely post hoc. “We do not have the luxury of
CPSC

Commissioner Thomas H. Moore told a Senate

getting ahead of a problem,”
subcommittee in 2007. “We have to wait until
one develops and then try to solve it, usually
after it has killed or injured consumers.”**
Lacking the authority to safety test products
before they reach the market, CPSC relies
heavily on manufacturers to test their own
products, and, if a problem surfaces after the
goods are in stores, to obey the law that
requires companies to self-report product haz-
ards and defects within 24 hours. There is
ample evidence that companies do not take
either of these responsibilities seriously. A 2007
study by Canadian business school professors
Hari Bapuji and Paul W. Beamish found that
close to 70 percent of the toy recalls in 2006

were due to design flaws as opposed to manu-

FIGURE 4. CPSC Budget and Staffing, 1996-2007
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facturing mistakes (e.g. lead paint)—hazards

that should have surfaced during pre-market
safety testing.” And a recent study by Public
Citizen revealed that companies often wait years
to report hazards to CPSC."

The congressional hearings of 2007 also
pointed out the importance of political will in
carrying out CPSC’s mandate. Twice in
recent years, much of CPSC’s work has come
to a halt as a result of President George W.
Bush letting the agency languish with only
two commissioners (one short of the three
needed for a quorum). When Bush appointed
an interim acting chairman, she opposed leg-
islation intended to strengthen the agency.
“I'm not trying to fight with you,” Senator
Mark Pryor (D-Ark.) told the acting chair-
man during the Senate subcommittee hear-
ings. “I'm trying to get you more money.”" '*

During this same time, CPSC career staff
morale plummeted and many, including
some of its most experienced scientists, left
the agency. In December 2007, Robin Ingle,
a well-respected statistician who had worked
at CPSC for a dozen years, made the painful
decision to leave her job after the agency’s
general counsel (a political appointee) pres-
sured her to change language in a report she
had written on all-terrain vehicles (ATVs), a
product associated with the deaths of about
800 people each year—a quarter of them chil-
dren. The general counsel, a former defense
lawyer for the ATV industry, asked Ingle to
write that AT'V-related deaths were decreasing,
even though her data showed that the num-
ber of deaths was not only higher than it had
ever been in the 20 years CPSC had been
keeping track of such events but also increas-
ing at an alarmingly high rate. Rather than
change her report, Ingle quit and wrote an

op-ed in the Washington Post detailing the
many ways political appointees were muz-
zling CPSC scientists. “The agency should
listen to its own scientists” “and stop silencing
the life-saving research happening in its
buildings,” Ingle wrote."

Going forward, these constraints will
severely limit CPSC’s ability to effectively
regulate products that incorporate nanotech-
nology or some future technology that scien-
tists and engineers may develop in the com-
ing decades.

What follows in this report is a brief history
of CPSC, with a focus on the tools granted to
the agency by Congress. Following this, chal-
lenges regulators have faced in implementing
Congress’ plan over the past 35 years will be
identified and illustrated through a case study.
These constraints have prevented the agency
from carrying out its original congressional
mandate—+o protect Americans from unreason-
able risks associated with consumer products.

CPSC: HISTORY AND HOPE
Before 1960, the U.S. governments response
to regulating product safety was tragedy driv-
en, product specific, and non-systematic. The
Refrigerator Safety Act of 1956 and the
Flammable Products Act of 1953, passed in
response to widely publicized stories of flam-
mable sweaters and children’s cowboy chaps,
are representative of legislation during this era.
In the mid-1960s,
Committee staff began to push for broad-

Senate Commerce
based legislation that would cover an extensive
list of consumer products. In 1967, a joint res-
olution of Congress created the National
Commission on Product Safety (NCPS), a
bipartisan effort to assess the impact of prod-
uct-related injuries in the United States.
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In its 1970 Final Report, the NCPS con-
cluded that American consumers were unnec-
essarily exposed to unacceptably high levels of
risk associated with common household
products like hair dryers (asbestos), toys
(small parts), cribs (strangulation) and home
appliances (fire).” The report prompted
Congress to evaluate a number of solutions,
among them an expansion of FDA’s authority
to regulate all household products and the
creation of an omnibus agency that would
subsume FDA and also oversee houschold
products. In a joint conference, the House
and Senate ultimately passed a bill in 1971
that left food and drugs largely under the
jurisdiction of FDA and placed 15,000 other
consumer products under the control of a
new product safety agency.

In 1972, Congress passed, and President
Richard Nixon signed, the Consumer Product
Safety Act, creating CPSC.*' Congress also
transferred the Federal Hazardous Substances
Act and the Poison Prevention Packing Act to
CPSC for enforcement, which gave the agency
authority mainly in the ability to require child-
proof packing and hazard warning labels. CPSC
was to be headed by five commissioners ap-
pointed by the president of the United States.
Each commissioner would serve a seven-year,
staggered term. Three commissioners were
required to form a quorum.” The president
would designate one commissioner to be chair-
person. Of the five commissioners, no more
than three were to be affiliated with the same
political party.

CPSC’s mandate was, and remains, far-
reaching with respect to both the number of
products under its jurisdiction and the regulato-
ry tools granted to it by Congress. The agency
was originally imbued with the power to:

¢ collect and maintain a national database
of product-related injuries and deaths;

e disseminate product safety news to the
public;

e recall dangerous products from the
marketplace;

* levy civil penalties against companies that
fail to report product defects and hazards
to the agency; and

e create safety (performance) standards for
products and ban any product that is too
dangerous to be made safe by a standard.

While the Consumer Product Safety Act of
1972 was drawn largely from sample legislation
drafted by the National Commission on
Product Safety in its 1970 Final Report, legisla-
tors cut a key provision before signing off on
the act. The provision in question was section
11, which would have given CPSC the author-
ity to promulgate safety standards for “new”
consumer products for which there is little or
no research available regarding safety. In writ-
ing this provision, CPSC’s architects were
anticipating the day when CPSA statutes
would fall short of giving the agency the
authority to adequately oversee the safety of
new, high-tech, scientifically complex products.
Fearing the provision would give the agency too
much authority, legislators did away with it.

CPSC opened its doors for business with an
annual budget of $34.7 million and a staff of
786. By 1977, both its budget and staff had
increased, but the agency was still, by far, the
smallest federal health and safety agency in the
nation (see Table 1).



TABLE 1. 1977 Budget and Staff Figures for Various Government Agencies*

AGENCY 1977 BUDGET 1977 STAFF
CPSC $39 million 900
FDA $276 million 7,500
Occupational Safety 1T
and Health Administration $130 million 2,700
Environmental Protection $1 billion 10.200

Agency

CPSC: THE REALITY
Although initially hailed as “the most powerful
federal regulatory agency ever created,” CPSC
has never lived up to its expectations.” Early
on, commissioners had tough choices to make
with respect to how they would allocate agency
resources—specifically, which product risks
they would mitigate and how. Their choices
were to utilize recalls, which affected a single

product (e.g., Thomas the Tank Engine toy

trains), or safety standards, which affected
many products within an industry (e.g., lead
paint banned from all toys). The commission-
ers chose to focus on safety standards, which
turned out to be a strategic mistake. Standards
development usurped an inordinate amount of
staff time and took years to complete, and
CPSC consequently had too little to show for
its efforts. During its first five years, the agency

produced only three safety standards; moreover,

FIGURE 5. CPSC Budget and Wal-Mart Sales, 1995-2006.
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those standards covered products that CPSC
critics complained presented trivial hazards:
architectural glass, matchbook covers and
swimming pool sliding boards. CPSC became
an easy target for politicians eager to demon-
strate their distaste for government waste, and
the agency was nearly abolished by President
Jimmy Carter and, a few years later, by
President Ronald Reagan.

When Reagan left office in 1988, the
agency’s budget had decreased by $7.4 mil-
lion, back to its 1973 level, and staff had been
reduced by 40 percent. The agency’s authori-
ty to impose mandatory safety standards on
products had been eroded, as had its ability to
make public announcements about danger-
ous products.

Over the next 20 years, CPSC was largely
ignored by both the White House and
Congtess. In 1994, President Clinton sent a
mixed message to the agency when he
appointed a highly respected consumer advo-
cate as chairman and then signed off on a con-
gressionally proposed budget cut.

During the first decade of the 21st century,
structural changes in the marketplace have
created an enormous resource imbalance
between CPSC and the industries it regulates,
making it more difficult than ever for the
agency to keep up with consumer demand for
goods. In 1999, the baby-equipment industry
(high chairs, pacifiers, baby bottles, teething
rings, etc.) reported sales of $4 billion; in
2005, sales were up to $7.3 billion.”* Mega-
retailers, where most CPSC-regulated prod-
ucts are sold, were pursuing aggressive growth
strategies, insisting their suppliers cut costs
and provide cheaper goods. In 1997, Wal-
Mart had sales of about $100 billion; by 2007,
its sales exceeded $340 billion.”

As retailers expanded their reach, manufac-
turers deepened their supply chains. Mom-
and-pop stores were becoming increasingly
rare, as were small, privately owned, U.S.-
based manufacturers who bought their raw
materials from only a handful of local suppli-
ers. In 2006, Chinese imports accounted for
86 percent of the toys sold in America. Mattel,
the world’s largest toy company, made its toys
in four Chinese factories, which, in turn, were
supplied by 3,000 subcontractors.”

In short, the marketplace is considerably
more crowded and complex today than it was
in 1972 when Congress charged CPSC with
the task of protecting Americans from danger-
ous products. To say that CPSC’s budget and
authority have not kept up with these changes
is a gross understatement.

FIVE GENERIC WEAKNESSES
IN CPSC’S PRODUCT
OVERSIGHT CAPACITY
The weaknesses in CPSC’s product oversight
capacity are not unique to Stand ‘n Seal and
can be linked to the erosion of CPSC’s budg-
et and authority. The weaknesses have broad
implications for the agency’s ability to address

any products using nanotechnologies.

1. CPSC’S DATA COLLECTION
SYSTEM IS NOT NANO READY.
Congress imbued CPSC with one significant
non-regulatory responsibility—the creation of a
National Injury Information Clearinghouse to
“collect, investigate, analyze, and disseminate
product-related injuries.” The agency’s main
source of information about product-related
injuries is its hospital reporting system. At emer-
gency rooms across the country, CPSC has
trained hospital staff who collect data on emer-



CASE STUDY: STAND ‘N SEAL’

by E. Marla Flecher

The following case study shows how CPSC's insufficient
budget and authority prevent the agency from fully car-
rying out its mission. The subject of this case, an aerosol
spray product called Stand ‘n Seal, did not contain
nanomaterials. Nonetheless, the Stand ‘n Seal recall
provides an apt test case to evaluate CPSC's readiness
to regulate nanoproducts because, like nanoproducts,
Stand ‘n Seal contained a chemical ingredient that
required sophisticated laboratory equipment and expert-
ise to detect and evaluate for safety—equipment and
expertise the agency lacks. In one important respect,
however, overseeing the safety of Stand ‘n Seal was an
easier task for CPSC than overseeing the safety of
nanoproducts because the hazards associated with
Stand ‘n Seal’s ingredients are well documented and
acute, while little is known about the acute or chronic
health risks associated with nanoproducts.

Stand ‘n Seal was a do-ityourself aerosol spray used to
seal grout around files in bathrooms and kitchens. It was
sold only in Home Depot stores, beginning in late 2003.

In the spring of 2005, consumers started calling poi-
son control centers, CPSC and the Stand ‘n Seal 24-hour
hotline to report that they had gotten sick after using the
product. Many required hospitalization affer experienc-
ing dizziness, shortness of breath, vomiting and foaming
at the mouth. Some suffered extensive lung damage and
spent days in infensive care.

Neither CPSC nor Stand ‘n Seal manufacturer,
Roanoke Companies, followed up on the dozens of con-
sumer complaints. Roanoke’s chief executive officer
instructed an employee staffing the company’s hotline not
to disclose to those calling that others had called with sim-
ilar complaints because he did not want fo “cause unnec-
essary public concern.”

In mid-June 2005, a doctor from the Denver-based
Rocky Mountain Poison and Drug Center, who had
been fielding calls from emergency room doctors treat-
ing Stand ‘n Seal-related injuries, called Roanoke to
say that he planned to report the product’s hazard to

CPSC regulators. The doctor’s call prompted Roanoke
to contact CPSC.

The Consumer Product Safety Act required Roanoke to
notify regulators within 24 hours of discovering that its
product may have presented a safety hazard. Roanoke
had waited about three weeks.

Roanoke and CPSC jointly recalled Stand ‘n Seal on
August 31, 2005, nearly three months after the company
first learned its product was making people sick. During
this time, dozens of people became ill and two died. The
recall notice reported that 88 consumers had experienced
“adverse reactions” affer using Stand ‘n Seal, including
28 “confirmed reports of over-exposure.” Consumers who
had bought the $10 product were instructed to return it to
Home Depot for a refund.

As it turned out, one of Roanoke’s suppliers had
replaced a Stand ‘n Seal ingredient, DuPont chemical
Zonyl 225, with Flexipel S-22WS, which was made
by a smaller manufacturer. Initially, Roanoke did not
know about the switch. But when the company found
out, it did not tell anyone that the safety sheet accom-
panying Flexipel S-22WS warned that the chemical
should not be used in an aerosol can because it could
cause serious respiratory illness, even if used in a
well-ventilated room.

After the August recall, Roanoke assured CPSC that it
had fixed the problem. The company shipped replace-
ment batches of Stand ‘n Seal to Home Depot stores.
Regulators had to frust that the new Stand ‘n Seal ship-
ments were safe; the agency did not own laboratory
equipment that could identify the chemicals in the product.

CPSC'’s trust was misplaced. Rather than remove the
hazardous Flexipel S-22WS from the product, Roanoke
simply added a substance that gave the aerosol spray a
stronger odor, intended fo signal to users that they should
use it in a wellventilated area.

The number of people sickened by Stand ‘n Seal after
the recall is unknown; Roanoke will not disclose this infor-
mation, and CPSC is prohibited from disclosing it unless
Roanoke gives regulators permission to do so.

* Sources:

« News from CPSC, “Press Release 05-253: CPSC, Tile Perfect Inc. Announce Recall of Stand ‘n Seal Grout Sealer Due to
Respiratory Problems,” U.S. Consumer Product Safety Commission, http:/ /www.cpsc.gov/ cpscpub/prerel /prhiml05 /

05253.himl.

« Eric Lipton, “Dangerous Sealer Stayed on Shelves After Recall,” New York Times, October 8, 2007, Al.
« Eric lipton, “State Health Officials Fault Lack of Federal Action on Waterproofing Sprays,” New York Times, December 29,

2007.

« R. Robin McDonald, “Home Depot Faces Multiple Suits Alleging Health Hazards from Grout Sedler,” Law.com, July 1, 2007.
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gency room visits for product-related injuries.
The information is stored in CPSC’s National
Electronic Injury Surveillance System (NEISS)
database. CPSC augments its emergency room
data with coroners’ reports, insurance investiga-
tions, reports of lawsuits, fire investigations and
consumer calls to its own hotline.

In 1997, the Government Accounting Office
(GAO) concluded that CPSC was doing a poor
job of keeping track of product-related injuries.
Specifically, the NEISS database “underesti-
mate(d) the total number of deaths and injuries
with any given consumer product. The extent of
this undercounting is unknown.”" GAO inves-
tigators reached this conclusion after learning
that the agency based its injury estimates on
data reported from only 101 hospitals. Today,
there are only 96 hospitals in CPSC’s sample.”

A small sample size is not necessarily a fatal
shortcoming of the NEISS system, as its pri-
mary function is to help CPSC staff identify
patterns of hazards as they emerge and before
too many people are injured. But, as the Stand
‘n Seal case demonstrated, the agency does not
monitor the NEISS data closely and it does not
always follow up calls and reports, even when
multiple sources implicate the same product as
being responsible for dozens of serious injuries.

Another shortcoming of CPSC’s reporting
system, the one that is perhaps most relevant
to its oversight of nanoproducts, is that NEISS
captures only injuries caused by acute hazards.
Chronic hazards are not reported. If Flexipel
S-22WS, the hazardous chemical in Stand ‘n
Seal, did not sicken users immediately and
instead caused injuries in the long term (as
lead does), CPSC would not have recalled it
because the agency would likely have not
known about it. CPSC does not have the staff
or expertise to systematically track injuries
caused by most chronic hazards.

During the summer of 2007, when CPSC
recalled tens of millions of Thomas the Tank
Engine trains, Sesame Street figures and other
toys because they were covered with lead
paint, each of the dozens of recall press releas-
es stated that no injuries had been reported.
Failing to collect data on a hazard, of course,
does not eliminate the hazard.

Lesson 1: The current NEISS system sig-
nificantly underestimates acute, product-
related injuries and deaths and is ill-
equipped to capture information on injuries
and deaths caused by chronic hazards.

2. CPSC HAS LIMITED ABILITY TO
TELL THE PUBLIC ABOUT HEALTH
HAZARDS ASSOCIATED WITH
NANOPRODUCTS.

While the Consumer Product Safety Act
requires CPSC to collect and disseminate
product-related safety information to the pub-
lic, section 6(b) of the act, strengthened in a
1981 amendment, limits the agency’s ability
to carry out this responsibility.” Since 1981,
CPSC has been prohibited from releasing to
the public any information that identifies a
brand or manufacturer by name, without first
getting the company’s permission to do so. In
other words, before Stand ‘n Seal was recalled,
if a doctor calling CPSC to report an injury
had asked if other injuries had been reported,
regulators would not have been permitted to
answer the question.

Similarly, the manufacturer must approve
every word regulators use in any press release
that announces a recall to the public. The
recall notice for Stand ‘n Seal, negotiated
between Roanoke lawyers and CPSC, did not
report that the product had sent multiple con-
sumers to intensive care, nor did it disclose
that two persons had died. It said only that



“overexposure” to the fumes could result in
34

“respiratory-related illness.”

CPSC did not issue a second recall notice
when it learned that the product shipped to
Home Depot to replace the recalled cans also
contained Flexipel S-22WS. Consumers who
bought the product had no way of knowing
that it was dangerous—unless they used it
and got sick.

Lesson 2: Which product-hazard infor-
mation CPSC discloses to the public, and
when, is strongly influenced by the prod-
uct’s manufacturer. Press releases announc-
ing product recalls sometimes trivialize or
fail to reveal the true extent of the danger.

3. CPSC HAS LIMITED ABILITY
TO GET RECALLED NANOPRODUCTS
OUT OF USE.

Recalls are voluntary agreements negotiated
between CPSC and a manufacturer or dis-
tributor that require the company to take a
hazardous product out of the stream of com-
merce and to notify consumers who already
own the product to stop using it. When a
company agrees to a recall, it first notifies
retailers to take the product off their store
shelves. With fewer than 100 field investiga-
tors to monitor hundreds of thousands of
stores where products under CPSC'’s jurisdic-
tion are sold (e.g., there are more than 2,000
Home Depot stores and about 4,000 Wal-
Marts in the United States), CPSC must take
retailers word that they have removed a
recalled product from their stores.”

During 2007 congressional hearings, it was
revealed that retailers sometimes continue to
sell products long after they have been deemed
dangerous.” For example, the Illinois Attorney
General’s office found 15 stores selling a toy
more than a year after CPSC had recalled it.”

The toy had killed a child and sent dozens to
the hospital for emergency surgery.

In addition, a number of tests indicated
that children’s products with hazardous levels
of lead were found in stores months after they
had been recalled. In November 2007,
California sued Wal-Mart and 19 other man-
ufacturers and retailers for selling toys covered
with lead paint.”

Reaching consumers with recall news is
more difficult than reaching retailers. CPSC
notifies the public about recalls via press
releases issued to the media. Whether or not a
newspaper or television station reports a recall
story is hit or miss; CPSC does not have the
authority to require the media to report it.
The agency does have the authority to require
companies to use more effective notification
techniques, such as direct mail notices and
paid advertising, but it rarely uses this author-
ity. As a result, injuries and deaths can, and
do, occur years after a product has been
recalled, as was the case with Stand ‘n Seal.

Lesson 3: If a nanoproduct is recalled
because it presents an acute hazard, CPSC
can ask the company to notify consumers in
a number of ways. The notification tech-
nique most commonly used is a press release
issued to the media, which may or may not
result in the public learning about the haz-
ard. If a nanoproduct presents a chronic haz-
ard, CPSC is unlikely to detect a problem
and therefore unlikely to recall it.

4. CPSC LACKS SUFFICIENT
ENFORCEMENT STAFF TO IDENTIFY
MANUFACTURERS THAT FAIL TO
REPORT NANOPRODUCT HAZARDS.
Section 15(b) of the Consumer Product Safety
Act requires a manufacturer to notify regulators
immediately if it suspects a product “creates an
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unreasonable risk of serious injury or death.”
The agency interprets “immediately” to mean
within 24 hours. Congress enacted this statute
with the aim of placing the burden of hazard
identification on companies, rather than on reg-
ulators. Manufacturers, Congress reasoned, are
likely to learn that one of their products is haz-
ardous before CPSC is privy to this informa-
tion. This was the case with Stand ‘n Seal.

In 1994, Consumer Reports magazine noted
that the law is often ignored, and, when it is,
“few scofflaws are ever punished” for hiding
product hazards.”

A 2008 study by the non-profit advocacy
group Public Citizen found that between 2002
and 2007, companies took an average of 993
days—almost three years—to notify CPSC of a
known product defect.”” Roanoke waited
weeks to report the Stand ‘n Seal hazard.

CPSC has had the authority to levy a civil
penalty of up to $1.8 million on a company for
failing to self-report a hazard. The Consumer
Product Safety Improvement Act of 2008
(passed by the House and Senate and signed by
President George W. Bush on August 14,
2008), raises the penalty to $15 million, an
amount most legislators believe is necessary to
compel companies to obey the hazard self-
report law.

As of August 2008, CPSC had not fined
Roanoke for failing to report the Stand ‘n Seal
hazard in 2005.

Lesson 4: CPSC does not have enough
staff to discover nanoproduct hazards on its
own or to identify companies that flout the
hazard self-report law.

5. CPSC DOES NOT HAVE
SUFFICIENT AUTHORITY TO
PROMULGATE MANDATORY SAFETY
STANDARDS FOR NANOPRODUCTS.

Congress originally imbued CPSC with the
power to impose mandatory safety standards
on products. Regulators would develop the
standard, and manufacturers would be prohib-
ited from selling products that did not comply
with it. Attached to this authority, however,
were onerous procedural requirements that
made the mandatory standard-setting process
cumbersome and resource consuming,.

In 1982, Congress passed and President
Ronald Reagan signed an amendment to the
Consumer Product Safety Act that prohibited
the agency from promulgating a mandatory
standard if a voluntary safety standard would
“eliminate or adequately reduce the risk of
injury and it [was] likely there [would] be sub-
stantial compliance with the voluntary stan-
dard.”® Today, CPSC rarely promulgates
mandatory safety standards; voluntary stan-
dards are the norm.

Voluntary safety standards differ from
mandatory standards in two important
respects. First, industry, not CPSC, decides
which hazards will be addressed, which will be
ignored and, ultimately, what it means for a
product to be “safe enough.” Second, the indi-
vidual manufacturer can decide whether or not
to comply with a voluntary standard.
Consumers often have no way of knowing
whether or not a product they buy complies
with a safety standard.

There are many advantages to voluntary
standards: manufacturers have product-specific
expertise that regulators rarely possess, the stan-
dards can be faster to implement than a govern-
ment-initiated mandatory standard and, most
important, industry, not the resource-stretched
CPSC, does the bulk of the work. And yet, as
early as 1970, the National Commission on
Product Safety warned against CPSC relying

too heavily on voluntary safety standards to



keep consumers safe, noting that such stan-

dards tended to be “chronically inadequate,
both in scope and permissible levels of risk.”*
Today, dozens of products are covered by
voluntary standards, among them gas grills,
baby walkers, high chairs, lawnmowers and
smoke detectors (see Appendix 1 for a full
list). Some products, like baby bath seats, a
product used to bathe an infant in an adult-
sized bathtub, can be on the market for years
before industry develops a safety standard for
them. During this time, consumers use the
product, unaware of its hazards and, in the
case of bath seats, unaware that dozens of
infants have drowned while using it (see
Appendix 2). Other products can be on the

market indefinitely without a safety standard.
For example, there are no mandatory or vol-
untary safety standards for many nanoprod-
ucts on the market, including baby bottle
brushes, infant teething rings and pacifiers.
Nanoproducts such as appliances, for which
voluntary standards do exist, address the safe-
ty of electrical components but not the nano-
materials used to make them.

Lesson 5: Given the variety of
nanoproducts and the wide range of nano-
materials used to make them, it is likely
that many nanoproducts will be on the
market for years before industry even
begins to develop safety standards that
will address their safety.
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ANALYSIS OF CPSC’S TOOLS
FOR REGULATING NANOPRODUCTS

This section provides an analysis of CPSC’s tools
for regulating nanoproducts. It is organized
around the three statutes that give the agency
the
Consumer Product Safety Act, the Federal

authority to regulate nanoproducts:
Hazardous Substances Act and the Poison
Prevention Packaging Act. Each act gives CPSC
limited authority to regulate specific aspects of

nanoproducts.

CONSUMER PRODUCT SAFETY ACT
Because CPSC does not have pre-market testing
authority, its efforts to protect consumers from
unsafe products must be largely post hoc. If a
nanoproduct is found to present an acute hazard
after it is sold, the agency can recall it. In this
respect, CPSC treats nanoproducts no differently
than it treats other products under its jurisdiction.

CPSC does have two important pre-emptive
regulatory tools that give it limited authority to
influence the safety of products before they reach
the market: (1) the power to promulgate manda-
tory safety standards; and (2) the authority to ban
products that are too dangerous to be made safe
by a standard.

Mandatory Safety Standards:
Acute Hazards
A mandatory safety standard requires that a
product conform to certain “performance”
standards, but it may not stipulate how a man-
ufacturer is to design that product. For exam-
ple, a mandatory safety standard could require
a manufacturer to ensure that nanomaterials do
not leach out of a baby bottle nipple when an

infant sucks on it, but the standard could not

dictate exactly how the manufacturer should
achieve this.

Manufacturers, not regulators, are responsi-
ble for testing their products and for making
sure they conform to any relevant mandatory
standard. CPSC does not typically see the results
of these tests unless the agency is considering a
recall, in which case regulators request the infor-
mation. If the company refuses to release it,
CPSC can issue a subpoena to get it. Companies
are also prohibited from selling products that do
not comply with a mandatory standard, but it is
only after the non-conforming product is sold
and in use that CPSC can step in and recall it.
Most mandatory standards address acute, rather
than chronic, hazards.”

CPSC regulators typically take a “carrot-
and-stick” approach to mandatory-standard
rule making. CPSC offers manufacturers the
carrot of writing their own voluntary standard;
if they come up with a standard the commis-
sion does not like, the agency can pull out the
rule-making stick. However, for the stick to be
effective, industry must genuinely believe that
the CPSC commissioners will follow through
and promulgate a final rule. During the admin-
istration of President George W. Bush, manu-
facturers have had little incentive to write strin-
gent voluntary standards, knowing the agency
has not been interested in promulgating
mandatory standards.*

Mandatory Standards and Product
Bans: Chronic Hazards
The Consumer Product Safety Act prohibits
CPSC from promulgating a product safety rule



(either a mandatory safety standard or an out-

right product ban) “relating to a risk of can-
cer, birth defects, or gene mutations from a
consumer product,”” until a Chronic Hazard
Adyvisory Panel (CHAP) determines the risk
involved from exposure to the product.
CPSC commissioners appoint seven people
to serve on a CHAP; the participants are cho-
sen from a list of experts nominated by the
National Academy of Sciences.

CPSC has convened CHAPs only a hand-
ful of times; the process is cumbersome and
expensive (CPSC is responsible for paying
the scientists on the panel) and therefore
usurps valuable staff time and money from
the chronically resource-strapped agency.
CPSC has used CHAP:s to assess the chron-
ic hazards associated with consumer prod-
ucts that contain formaldehyde, asbestos
and phthalates, a class of chemicals used fre-
quently in plastic children’s products.

CPSC’s interest in the toxicity of phtha-
lates, beginning in the 1980s and continuing
today, has much to teach us about the
process the agency will undergo and the hur-
dles it will encounter if it chooses this route
to regulate nanoproducts. There are a num-
ber of broad similarities between phthalates
and nanomaterials:

* Many types of phthalates (DINE DEHP etc.)
are used to make diverse types of products
(baby bottle nipples, rubber ducks, Barbie
dolls, etc.), just as many types of nanomateri-
als (nanosilver, nanocarbon, etc.) are used to
make diverse types of nanoproducts (teddy
bears, tennis racquets, etc.).

e The same products that contain phthalates
are now being made with nanomaterials

(e.g., infants’ pacifiers and teething rings).

* Both phthalates and nanomaterials can enter
the human body through multiple pathways,

such as the lungs or digestive tract.

e Jurisdiction over phthalates in the United
States, like jurisdiction over nanomaterials,
is spread over multiple agencies. The U.S.
Environmental Protection Agency regu-
lates phthalates that are released into the
environment, the FDA is responsible for
phthalates used in medical devices, the
National Institute of Occupational Safety
and Health is responsible for exposure to
phthalates in the workplace and CPSC
regulates consumer products that contain

phthalates.

Despite these similarities, phthalates and nano-
materials differ in two important respects.
First, phthalates have been the subject of thou-
sands of scientific studies documenting their
effect on the health of animals and humans—
some demonstrating a link between the chem-
icals and decreased sperm count and sexual
malformation in boys—while little is known
about the chronic hazards associated with
nanomaterials. Second, nanomaterials are sci-
entifically far more diverse than phthalates,
increasing the complexity involved in under-
standing their toxicology. The CPSC does not
have the authority to require manufacturers to
conduct scientific research to determine
whether or not a specific nanomaterial is haz-
ardous or safe.

Should researchers find a link between
nanoproducts and adverse chronic health
effects, CPSC may nonetheless disregard it.
The thousands of studies conducted on
phthalates, mostly by American scientists
and funded largely by the U.S. government,
led 11 consumer advocacy groups to petition
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CPSC in 1998 to ban the chemical from
children’s products. Two years later, CPSC
convened a CHAP to study the toxicity of
one type of phthalate, DINP. In 2001, the
CHAP concluded that “there may be a risk
for any young children who routinely mouth
DINP-plasticized toys for 75-minutes per
day or more.” In 2002, CPSC concluded
that the risk was not serious enough to deem
DINP hazardous to children, and the peti-
tion for a phthalate ban was denied. The
European Union banned phthalates in chil-
dren’s products in 1999. The Consumer
Product Safety Improvement Act of 2008
bans children’s products containing three
types of phthalales, DEHP, DBP, and BBD,
but not DINP.

Given the dearth of scientific evidence on
the effects of nanomaterials on human health,
it is unlikely that a CPSC-convened CHAP
will have sufficient evidence to conclude,
especially in the near future, that any nanoma-
terial presents a substantial risk to human
health. Without such a finding, the agency is
unable to promulgate a mandatory safety stan-
dard or a ban.

THE FEDERAL HAZARDOUS
SUBSTANCES ACT:
LABELING AND BANS
The 1960 Federal Hazardous Substances Act
requires that “hazardous substances” be
labeled if they are toxic and intended to be
used in a household or by children. The act
defines “toxic” as any substance (other than a
radioactive substance) which has “the capacity
to produce personal injury or illness to man
through ingestion, inhalation, or absorption
through any body surface.”” It covers both
acute and chronic toxicants (e.g., carcinogens,

neurotoxins).

Because CPSC does not have the authori-
ty to test products prior to marketing to
determine whether or not they are toxic, it is
the manufacturer’s responsibility to make this
determination for its own products. Although
the agency does not stipulate the exact hazard
label wording, the outer wrap of the product
must contain information such as the name
and address of the manufacturer; the chemi-
cal name of the hazardous ingredient; and the
words “Danger,” “Caution” or “Warning,”
depending on the level and type of toxin.
Products that contain carbon tetrachloride,
cyanide salts, vinyl chloride and lead paint are
among those that have been banned.

If future research indicates that a
nanoproduct under CPSC’s jurisdiction is
toxic, that product will be required to comply
with Federal Hazardous Substances Act label-
ing requirements. If a label will not adequate-
ly protect consumers from the hazard, the

nanoproduct can be banned.”

POISON PREVENTION
PACKAGING ACT

The Poison Prevention Packaging Act gives
CPSC the authority to initiate rule making to
require child-resistant packaging for hazardous
houschold substances.” Its goal is to protect
children under five years old from being
injured or killed when they open containers of
hazardous products and then eat or drink the
contents. Among the dozens of products for
which CPSC currently requires child-resistant
packing are furniture polish, lighter fluid, paint
solvent, liquid glue remover, mouthwash,
aspirin and prescription drugs.

A nanoproduct would have to be deemed
hazardous to children before it would be sub-
ject to packaging rules under the Poison

Prevention Packaging Act.



CONGRESS’ ROLE IN CONSUMER
PRODUCT SAFETY

If Congress determines that CPSC is not
addressing a product hazard or is doing so
too slowly, legislators can take the matter
into their own hands. For example, in 1988,
Congress voted to ban lawn darts, a toy that
had seriously injured children when it punc-
tured their skulls. Until that time, CPSC had
required manufacturers to warn of lawn
darts’ dangers through a label, as specified by
the Federal Hazardous Substances Act. When
legislators learned that children continued to
be seriously injured by the toy, they inter-
vened and ordered CPSC to ban it.

More recently, Congress has attempted to
strengthen CPSC legislatively with the
Consumer Product Safety Improvement Act.
Lawmakers were motivated to act after tens of
millions of children’s products were recalled
during the summer of 2007 and media atten-
tion revealed an agency that was underfund-
ed, understaffed and overwhelmed by its
mandate. The legislation addresses nanotech-
nology directly, by allocating $1 million to
study the safety of nanoproducts. Other pro-
visions of the bill, which was approved by a
conference committee of House and Senate
leaders on July 28, 2008 (and signed by
President George W. Bush on August 14,
2008) will indirectly bolster the agency’s abil-
ity to address nanoproduct safety:

Budget: Authorizes a budget of $118 million
for FY 2010, gradually increasing to $136
million by 2014.”” Congress must approve
these numbers via their appropriations process
each year.

Testing: Requires third-party safety certifica-
tion of children’s products.”

Recalls: Requires manufacturers to label chil-
dren’s products with tracking information so
that they can be identified if recalled.
Retailers will be prohibited from selling
recalled products.

Subcontractors: Requires companies to identi-
fy all subcontractors in their supply chains.

Quorum: Restores CPSC to five commission-
ers to prevent future absences of quorum.

Public Information: Establishes a public data-
base that includes reports of injuries, illness and
death, complete with brand and product

names.

Fines: Increases the upper limit of the penalty
for failing to disclose a product hazard from
$1.8 million to $15 million.

Attorneys General: Allows states greater lee-
way in enforcing federal product safety laws.

Rule Making: Simplifies rule making from its

current three-step process to a two-step process.

Staffing: Increases CPSC staff to at least 500,
with no less than 50 inspectors stationed at
ports of entry.
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RECOMMENDATIONS

WHAT CPSC SHOULD DO
Build the agency’s nanotechnology knowl-
edge base and expertise. There has been a
brain drain of scientists from CPSC. First and
foremost, the agency must hire scientists with
the expertise to evaluate nanotechnology
research and products.

Identify companies and industries that
are currently manufacturing nanoproducts
and request that they submit research stud-
ies, risk assessment data and any information
they hold that will enable CPSC scientists to
assess the safety of nanoproducts. The
Consumer Product Safety Act gives CPSC
general investigative authority, as well as the
authority to issue subpoenas in order to com-
pel uncooperative companies to submit rele-
vant safety information.

Coordinate with other health and safety
agencies, and combine efforts to evaluate
the risks associated with nanoproducts.
Most of the tools that give the agency the
authority to regulate nanoproducts require
documentation that the nanoproducts pres-
ent a chronic risk. Given its budget con-
straints, CPSC will never have the resources
or expertise to fully evaluate the chronic haz-
ards associated with nanoproducts. This
expertise exists at other agencies, most
notably EPA and FDA.

Convene a CHAP to evaluate the health
and safety risks associated with nanoprod-
ucts currently on the market that are
intended for use by children. CPSC has a
long history of putting the safety of children
first, by allocating a disproportionate amount
of its scant resources to regulating children’s
products (i.e., rule making and recalls). This

should be the case with nanoproducts, espe-
cially those already on the market, such as
pacifiers and teething rings, that expose
infants to untested nanomaterials directly and
for hours each day.

Appeal to industry to begin work on vol-
untary safety standards for the most preva-
lent nanoproducts currently on the market
and those that are intended for use by chil-
dren. In 2004, the American National
Standards Institute (ANSI), a standards-devel-
opment organization, created an ANSI-
Nanotechnology Standards Panel. The goal of
this panel is to “provide a framework within
which stakeholders can work cooperatively to
promote, accelerate and coordinate the timely
development of voluntary consensus stan-
dards...” CPSC should set priorities with
respect to which specific nanoproducts the

panel should address.

WHAT CONGRESS SHOULD DO
Amend the Consumer Product Safety Act to
give CPSC the authority to require manu-
factures to identify the presence of nanoma-
terials in their products. CPSC has the
authority, under the Federal Hazardous
Substances Act, to require warning labels on
products that contain hazardous substances.
However, a product must be deemed toxic
before such a label can be required. Given the
dearth of data on the risks associated with
nanomaterials, it is not likely that toxicity data
will be forthcoming any time soon. In the
meantime, consumers should have the right to
know if the products they buy, particularly
those used by their infants and children, con-

tain untested nanomaterials.



Adopt Section 11 of the Consumer
Product Safety Act bill recommended to
Congress by the NCPS in its 1970 Final
Report, which would give CPSC the authori-
ty to promulgate safety standards for any

“new” consumer products based on new and
emerging technologies, like nanotechnolo-
gy—specifically products where “there exists a

lack of information adequate to determine the
safety of such product in use by consumers™
(see Appendix 3). Empowering CPSC with
this authority would give the agency the tools
it needs to oversee the safety of products that
use nanomaterials, as well as new technologies
that scientists and engineers may develop in
the future.
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APPENDIX 1: CONSUMER PRODUCTS
WITH VOLUNTARY STANDARDS

(Source: http://www.cpsc.gov/volstd/standards.html)

Carbon Monoxide

e CO Alarms

® Gas Appliances
(CO Sensors)

e Generators, Portable

Chemical

e Air Cleaners

e Child-Resistant Packaging

e Gasoline Containers,
Child-Resistant.

e Lead in Children’s Vinyl
Products

Children’s Products
(Other)
® Bassinets/Cradles
¢ Bed Rails
e Beds
« Bunk
« Toddler
e Blind Cords
e Booster Seats
® Changing Tables
e Cribs
« Commercial
« Full Size
« Non-Full Size
and Play Yards
e Chairs
- High
« Youth
e Infant Bedding and
Accessories
e Infant Bouncers
e Infant Carriers
 Frame

« Handheld
« Soft
* Infant Gates
e Infant Swings
® Infant Walkers
e Playground Equipment
+ Age < 2
« Home
« Public
® Playground Surfacing
Stationary Activity Centers
e Strollers
® Toys

Child Drowning
e Bath Seats
e Infant Tubs
® Pools/Hot Tubs/Spas
« Portable Pools
« Pool Alarms
« Pools and Spas
« Suction Release Devices

Electrical/Fire

e Arc-Fault Circuit
Interrupters

e Batteries

e Electric Lighting

e Extension Cords

e Electric Heaters

® National Electrical Code

e Smoke Alarms

Electrocution

e Fans, Portable

e Ground-Fault Circuit
Interrupters

Fire

e Cabinet Heaters/
Cylinders

 Candles

® Emergency Escape
Masks

e Lighters

® Sprinklers

® Turkey Fryers

Household/Recreation

(Mechanical)

e All-Terrain Vehicles

® Amusement Rides,
Portable

® Bicycles

e Fuel Tanks

e Furniture

® Garage Doors/Gate

e Operators

o Helmets, Recreational

® Hot Tubs and Spas

® Inflatables (Constant-Air)

e Ladders

* Mowers

e Pressure Cookers

® Ranges

® Soccer Goals

e Scooters, Motorized

e Table Saws

* Tree Stands, Hunting

¢ Window Guards



APPENDIX 2: A HISTORY OF THE VOLUNTARY
SAFETY STANDARD FOR BABY BATH SEATS®

Bath seats are a product designed for bathing an
infant in a regular bathtub; the baby sits on a
plastic seat that is affixed to the bottom of a tub
with plastic suction cups. The infant’s legs strad-
dle a plastic post attached to a chest-level plastic
ring that surrounds him; the baby can hold on
to the ring for support. The product retails for
under $20 and is frequently found in second-
hand stores for less than $10, making it afford-
able for most families.

Bath seats first appeared in stores in 1981. In
1993, CPSC asked manufacturers to begin
work on a voluntary standard after 14 babies
had drowned while using the product and
dozens more had nearly drowned. A year later,
when industry had not yet come up with a vol-
untary standard, CPSC staff recommended that
the agency move forward on a mandatory safe-
ty standard. The agency’s three commissioners
disagreed with CPSC staff, opting to give the
industry another chance to voluntarily improve
the safety of the seats.

Five years later, in 1999, manufacturers
completed their voluntary safety standard, but
the committee of manufacturers who had writ-
ten it ignored the request of CPSC staff engi-
neers to address the two hazards that were

most likely to cause a child to drown: (1) the
suction cups that affixed the seat to the bath-
tub were not strong enough and often allowed
the seat to tip over; and (2) the leg openings
were too big, allowing the baby to slide
through a single opening and drown. The vol-
untary standard did not address cither of these
design features. It called for no significant
changes to bath seats already on the market.

In 2000, after 66 children had died while
using bath seats, nine consumer groups filed a
formal petition with CPSC asking the agency to
initiate rule making on a mandatory safety stan-
dard for the product. They considered the vol-
untary standard too lax.”” This time, the com-
missioners voted yes. When manufacturers told
the agency they would strengthen the voluntary
standard, regulators agreed to halt their work on
a mandatory standard.

Six years later, in 2006, industry’s more strin-
gent voluntary bath seat standard went into
effect. Between 2001 and 2006, another 58
children had drowned while using the seats.
Today, parents and caregivers continue to use
bath seats made before the voluntary standard
went into effect; since 2006, two dozen addi-
tional children have died while using the seats.”
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APPENDIX 3: 1970 PROPOSED CONSUMER
PRODUCT SAFETY ACT

FROM THE FINAL REPORT OF THE NATIONAL
COMMISSION ON PRODUCT SAFETY, 1970

PROPOSED CONSUMER PRODUCT SAFETY ACT
NEW PRODUCTS

Section 11(a). —The Commission shall have authority to promulgate standards and proce-
dures for the purpose of insuring that new consumer products are adequately designed and
tested to minimize unreasonable risk of death or personal injury to the public.

(b). —For purposes of this section a “new consumer product” is a consumer product which
incorporates a design, material, or form of energy exchange which (1) has not previously been
used substantially in consumer products and (2) as to which there exists a lack of information

adequate to determine the safety of such product in use by consumers.
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