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NANOTaxi and Texas Team Win Idea to Product
Competition. In early April the Nano Idea to
Product Competition took place as part of Nano
Nexus 2007 at Oak Ridge National Laboratory in
Tennessee. Fifteen teams of students from various
universities across the country presented business
proposals for some great new and innovative
nanotechnology product ideas. The winner received
$25,000 in seed money for their project. Judging the
competition was very hard. Every team was very
good and all of the judges had a difficult time
deciding who came out on top. A team from the
University of Texas at Austin ultimately won the
competition with their NANOTaxi drug delivery
platform. The product is an extremely targeted
disease-responsive nano-drug delivery system. It
consists of a biodegradable nanocylinder with a
disease responsive lid that acts as a sensor and
dissolves to release a drug only in the presence of a
large quantity of specific enzymes found inside
diseased cells. Not only is the product creative and
innovative, the presenters did an excellent job
making their pitch and also at fielding the judges’
various questions.

As for the conference itself, Nano Nexus 2007 was
exceedingly well-planned and organized. The
facilities were excellent and everyone was very
hospitable. The speakers were also top-rate. With
all of the mega nano-conferences taking place this
year, it was also nice to attend this one with a
specific venture focus.

Sackler Lecture. The National Academy of
Sciences held this year’s Sackler Lecture on April 10
at which Dr. George Whitesides presented
“Nanoscience and Nanotechnology: A Portrait in
Early Adolescence.” The lecture was part of the
larger two-day Sackler Colloquium on Nanomaterials
in Biology and Medicine: Promises and Perils in
which 16 distinguished speakers participated.
Despite his towering scientific credentials, Dr.
Whitesides explained relatively complicated
nanotechnology issues in a very uncomplicated and
direct manner that made the lecture particularly
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interesting. From a policy standpoint, Dr.
Whitesides’s most interesting observation was that
“first order” issues concerning nanotechnology —
such as EHS concerns in manufacturing and the
environment — are not the largest potential risks
posed to society by nanotechnology. He views
existing science as being well-equipped to address
these issues. Rather, the largest social issue from
Dr. Whitesides's perspective is the potential loss of
privacy that may result from the inevitably increasing
information technology capabilities enabled by
nanotechnology. Dr. Whitesides also opined that
while he believes nanotechnology has and will
provide very important and dramatic changes in a
variety of disciplines, it remains to be seen whether
or not it will indeed be “revolutionary” under
traditional scientific understanding.

Cellular Response to Nanoparticles. Three
pharmacologists from McGill University recently
published a paper concerning in vitro biological cell
reponse to various types of internalized
nanoparticles. Despite its hyperbolic title, the study
makes some interesting observations.

First, the paper found that no categorical
conclusions can be drawn from existing testing data
and much more research is necessary in this area.
At the center of this lack of data, the articled notes
several of the many variables affecting cellular
response: "Depending on the kind of nanoparticles,
the type of cells, the duration of exposure, the
concentration of nanoparticles and the conditions
under which cell-nanopatrticle interaction takes
place, different cells will either @lerate©
nanoparticles or succumb to their @ttack.© Given
these variables and the relative adolescence of
nanotechnology, it is easy to understand why is is
difficult to draw overall conclusions from existing
data.

Next, the study examined five nanoparticles classes:
(i) uncoated quantum dots (PbSe, CdTe, ZnSe, and
CdSe), (ii) coated quantum dots (CdTe, CdSe), (iii)
micelles (PCL), (iv) gold particles (AU4VP), and (v)
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spiones (Fe). The authors noted numerous
characteristics of these classes of nanoparticles
affect their alleged cell toxicity, including
nanoparticle class, core material, particle size,
surface charge, stability, possible ligand
attachments, and concentrations. Again, the sheer
number of variables helps explain the lack of
conclusive data.

Finally, the authors noted "the fate of cells exposed
to nanoparticles will depend on: their tissue of origin
and differentiation state, and their redox state. In
addition to this, plating, cell density, composition of
the medium, presence and absence of serum or
defined trophic factors in chemically defined media
will also be critical to the final outcome. The
combination of the physical and chemical factors of
QDs, the cellular environment, and the status of the
cells determine cell fate: survival, death or
differentiation. " Again, variability is the key.

The "take away" from the article is that some types
of cells may react adversely to certain types of
internalized nanoparticles under certain
circumstances. While no global conclusions are
readily available, the article nonetheless urges
caution in the development of certain nanomaterial
applications for use in the human body.

D. Maysinger, et al., "Death by Nanopatrticles,"
NANOPHARMACEUTICALS ONLINE JOURNAL, Vol. 1,
Oct. 2006, published by
Nanopharmaceuticals.org

Come Hell Or High Water. Despite absolutely
awful weather forcing the cancellation of literally
hundreds of flights into New York City, the
NanoBusiness Alliance managed to pack a couple of
good-sized ballrooms at the Marriott Marquis on
Times Square for its sixth annual conference. Such
great attendance under these conditions is a true
testimony to the determined entrepreneurial spirit of
the participants. Informative presentations ran the
gamut from literal start-up companies to Fortune 20
international corporations. All of the speakers and
attendees were brought together by a common
vision of how nanotechnology is transforming
business as we know it.

Particularly interesting was a presentation by Lisa
Farmen, President and COO of Crystal Clear
Technologies, Inc. (CCT). Ms. Farmen® company
uses proprietary absorptive nanomaterials to purify
water. The technology is inexpensive, renewable,
and able to remove high levels of heavy metals from
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water and contain them in an easy to recycle residue
that is also safe to dispose of in ordinary landfills.
The technology produces no waste-water, and a
relatively small amount of the nanomaterial can

be used to purify hundreds of thousands of gallons
of water. The most interesting thing about Ms.
Farmer® company and its technology is that its
business prospects are immense, yet at the same
time it is targeting a most basic human need --
inexpensive, clean drinking water. Ms. Farmer
indicated CCT expects to complete initial sales to
the U.S. military in 2007.

Beyond the top-rate presentations, the conference®
organizers should also be commended for pulling
together such a premier event. The conference
received live national television coverage on CNBC®
Squawk Box news program and was also widely
reported in the print and online press. The entire
nano-industry benefits from such a well-put-together
event.

Columbus, Ohio Gets Nanotech. The Ohio
Department of Development recently announced a
significant financial incentive that it awarded to
Zyvex Performance Materials, Inc., a "leading nano-
technology company providing tools and
instrumentation to the semi-conductor and research
and education markets." The incentive, a 60%, 5-
year tax cut on real property improvements, allows
Zyvex to relocate its headquarters to Columbus
along the new State Route 315 Technology
Corridor. The move is expected to generate
approximately 100 jobs in Central Ohio.

In addition to its semi-conductor work, Zyvex "was
the first to provide carbon nanotube (CNT) powered
products to the marketplace,” and "Zyvex®
performance materials serve customers in the
aerospace, defense, automotive, and energy
markets while its patent technology has been
incorporated with customers who are sporting goods
manufacturers.”

The new facility will be used for administration,
research, development, and limited manufacturing.

Environmental Defense Not "Green" Enough
According to New Coalition. DuPont and
Environmental Defense recently published the first
draft of their risk assessment framework for
nanotechnology. We previously commended the
effort for its inclusive nature and focus on immediate
EHS issues surrounding the use of nanotechnology.
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However, a new coalition calling itself the "Civil
Society-Labor Coalition" (CSLC) recently published
an open letter to the nanotechnology community
condemning the DuPont/Environmental Defense
effort as mere "public relations.” CSLC also
"strongly object[ed] to any process in which broad
public participation in government oversight of
nanotech policy is usurped by industry and its
allies." CSLC further condemned all "voluntary
regulatory" approaches to EHS issues in general as
"delaying tactics." These are heavy charges.

Unfortunately, CSLC® open letter contains no
substantive criticism or suggestions, making it hard
to embrace. CSLC® members missed a chance to
advance their position(s) on nanotechnology EHS
issues in a credible way. The "labor" portion of
CSLC in particular could have used the opportunity
to provide constructive guidance on what they
believe are the major EHS issues confronting their
member workers. We encourage CSLC to join the
"meaningful and open discussion” regarding these
issues that it advocates in its open letter.

CSLC claims the following members: AFL-CIO;
Beyond Pesticides; Brazilian Research Network in
Nanotechnology; Society and Environment; Center
for Environmental Health; Center for Food Safety;
Corporate Watch; Edmonds Institute; ETC Group;
Friends of the Earth Australia; Friends of the Earth
Europe; Friends of the Earth United States;
Greenpeace; Institute for Agriculture and Trade
Policy; International Center for Technology
Assessment; International Union of Food,
Agricultural, Hotel, Restaurant, Catering, Tobacco
and Allied Workers@Associations; Natural Resources
Defense Council; Sciencecorps; Silicon Valley
Toxics Coalition; Third World Network; and the
United Steelworkers of America.

Additional Information: Our website
contains the beginnings of an interesting
debate on this subject. Be sure to visit.

EPA's Stewardship Program in Jeopardy?
Information out of Europe suggests that the U.S.
EPA® Nanoscale Materials Stewardship Program,
when finally launched, may not be as successful as
the Agency hopes.

A similar program in the United Kingdom, the
Voluntary Reporting Scheme for Engineered
Nanoscale Materials, administered by the
Department for Environment, Food & Rural Affairs
(DEFRA), has received lukewarm responses at-best.
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A report issued on March 22, 2007 by DEFRA states
that it received only six submissions to the Voluntary
Reporting Scheme: four by industry and two by
academia. The Scheme started in September 2006,
and DEFRA will not provide more information about
the submissions due to concerns of releasing
otherwise confidential information. The report cites
concerns and questions of Respondees, including
confusion over who the Scheme applies to, when
data should be submitted, which materials are
covered, and the format of submissions. The next
report on the Scheme is due in June 2007.

The U.S. EPA® program is similar, due to its
voluntary nature, to the U.K® Scheme that is getting
off to a slow start. EPA® program, while
announced, is under Office of Management and
Budget review, making a launch date uncertain.

MEH: The Stewardship Program is an important
tool for EPA to close the data-gap that currently
exists between information an effective
regulation. EPA should heed the warnings
coming out of the UK and refine its program as
needed to create further incentives and
protections to industries and researchers if it
wants a significant response to its call for data.

Nanotechnology in the Workplace. The Director
of NIOSH's Education and Information Division co-
authored an informative paper regarding the use of
nanotechnology in the workplace that was published
in the January edition of Environmental Health
Perspectives. The paper's goal was to address the
ethical issues surrounding worker health and safety
related to the use of nanotechnology in the
workplace. This paper identified five primary ethical
issues in this area:

Identification and communication of hazards
and risks;

Understanding and acceptance of risks by
workers;

Implementation of controls;
Medical screening; and

Investment in toxicological and exposure
control research.

Regarding identification and communication of
hazards and risks, the paper noted the current
inconclusive nature of existing EHS data. The
conundrum presented by the current state of
scientific research is that employees and workers
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rely on science to dnterpret hazard and risk
information and to put it into context,® yet science
does not yet have any firm answers. The authors
posit scientists have at least two ethical duties in this
climate: (i) not to over generalize the scope and
implications of their research findings; and (ii)
consider "the implications of their work, even if all
the scientific details are not known."

Further, the authors take the position that employers
amust determine the harm that could occur if the
nanoparticles were as toxic as suggested by
preliminary hazard information.® At the same time,
the authors warn against being 2alarmist® when
discussing nano-related EHS issues. They
advocate separating EHS announcements from
promotional announcements to ease this tension.
This suggestion, however, is not particularly
satisfying from a legal perspective. Plaintiffs’
attorneys are often fond of contrasting a company's
promotional statements against its health statements
in order to make a company look schizophrenic at
best and disingenuous and greedy at worst.

Considering worker understanding and acceptance
of risk, the paper suggest that this process is a
grelative concept® to workers. The authors also
suggest it 8s a false premise to assert that workers
have free choice in terms of which work and working
conditions to accept.®. . . dW]orkers generally
cannot universally refuse work they consider
hazardous and still keep their jobs.° Leaving aside
the truth or falsity of these statements for the
moment, it is clear that risk and hazard
communication is often a one way street. As a
practical matter, employers are required to
adequately educate their employees about potential
risks and hazards. Yet it is imprudent to assume
once a worker is adequately informed and chooses
to accept employment the legal risk and obligation
for any potential injury has somehow been shifted
away from the employer.

Regarding selecting and implementing controls, the
authors again note the primary problem + [t]he
central scientific fact is that the risk posed by
nanomaterials is not well established.® In the face of
this lack of knowledge, the paper suggests as an
interim step -- applying at least the same level of
controls to nanomaterials as applied to industrial fine
and ultra-fine particles. 2 Such interim precautionary
measures could include guidelines for conducting
workplace exposure assessments, implementing
engineering controls, designating work practices,
and developing process or industry interim exposure
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limits as core elements.® We note, this general
approach has already been successfully applied in
real world situations by several nanocompanies
such as Altair Nanotechnologies and Luna
Innovations.

On the issue of medical screening, the authors take
the position that m]edical screening is not generally
warranted when the toxicity of a material and the
workers' risks are unknown * as is the case with
nanomaterials. One would think this disposes of
the issue. However, the paper allows that worker
medical screening for nonmalignant respiratory
effects may be warranted @where significant residual
risks may occur after controls are implemented.
The authors make clear, however, they view medical
screening as a @econdary preventative effort in the
hierarchy of controls.®

Finally, regarding the ethical considerations
surrounding the sufficiency of current investment in
toxicological and exposure control research, the
paper acknowledges that much is being done in this
regard, yet these efforts are still criticized by some
as insufficient. The authors take no position on
either side of this debate.

P. Schulte, et al., @Ethical and Scientific Issues
of Nanotechnology in the Workplace,®
ENVIRONMENTAL HEALTH PERSPECTIVES, Vol. 115,
No. 1, Jan. 2007.

Environmental Fish Study. Late last year

a Japanese researcher continued a line of
environmental research into the potential adverse
environmental effects of manufactured nanoparticles
on a species of small fish, their eggs, and hatch-
lings. The study exposed Medaka fish and their
offspring to latex nanospheres in various sizes and
at various water salinity levels. The fluorescent
particles ranged in size from 39.4 nanometers to
42,000 nanometers in diameter and exposure times
varied.

The study presented some interesting findings:

Adult Medaka were dissected after exposure
to 39.4 nm particles at 10 mg/l for 7 days
and certain organs were then examined
under a microscope. The liver, intestines,
gonads, gills, kidney, ovary, testis and
brains of the fish all exhibited nanoparticle
uptake. No mortality was experience in this
test.
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Medaka eggs were exposed to 39.4 nm
particles under the same conditions.
Nanoparticle uptake was observed in the
eggs' oil droplets, envelopes, and yolks
following that order of accumulation.
Further, larvae spawned from the eggs
showed nanoparticle accumulation in the
yolk and gallbladder, but not the liver. No
mortality was observed in this test either.

Additional Medaka eggs were also exposed
for 3 days to 39.4 to 42,000 nm particles. Of
all the various sizes of particles used, 474
nm particles were adsorbed and
accumulated most by the eggs. Larger and
smaller particles showed less adsorption
and accumulation.

Increasing levels of water salinity increased
nanoparticle adsorption by the Medaka

eggs.

Increasing levels of water salinity also
increased mortality. There was no mortality
at lower salinity levels, but complete
mortality occurred at high salinity levels.

The researcher concluded nanoparticles entered the
Medaka through the membrane of the gills and/or
intestine, then entered the bloodstream, and were
ultimately transported and deposited into various
organs. The olfactory neuron migration route
previously theorized in other fish experiments was
ruled out. Moreover, the researcher found 3s]alinity
may affect the bioavailability of nanoparticles to
penetrate membranes.° He theorized, the potential
toxicity of nanoparticles is complex and @depends on
multiple physicochemical and environmental factors®
such as particle size, chemical composition, surface
structure, solubility shape and aggregation. He
concluded with the familiar refrain that more studies
are needed in this area, and advocated a
precautionary approach: 2until more is known about
the environmental effects of nanomaterials, the
release of manufactured nanomaterial into the
environment must be avoided as far as possible.°

S. Kashiwada, 2Distribution of Nanopatrticles in
the See-through Medaka (Oryzias latipes),°
ENVIRONMENTAL HEALTH PERSPECTIVES Vol. 114,
No. 11, Nov. 2006.

Former FDA Official Calls for Increased FDA
Nanotech Authority. The April 20, 2007 edition of
FDA Week reports that the former deputy
commissioner in the FDA® policy office, Michael
Taylor, repeated his call for Congress to grant FDA
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enhanced regulatory authority with respect to
products that utilize nanotechnology, particularly
cosmetics, dietary supplements, and foods.

Mr. Taylor believes that FDA should have the
authority to force companies to disclose information
about the nanotechnology they use in these
products so the agency can better monitor the
associated risks. Mr. Taylor made this assertion
while speaking at a Food and Drug Law Institute
conference on April 12th, and he initially raised this
issue in a report he wrote last October for the Wilson
Center® Project on Nanotechnology entitled
"Regulating the Products of Nanotechnology: Does
FDA Have the Tools It Needs?"

Berkeley Issues Nano-Disclosure Guidelines.
We previously discussed Berkeley, California®
nanoparticle hazardous materials ordinance on a
couple of occasions and also published a paper on
this topic in last February® edition of Nature
Nanotechnology. Berkeley has since issued new
Disclosure Guidelines implementing the ordinance.
The Guidelines partially address our concerns, yet
also impose more stringent requirements on
Berkeley® nanotechnology community than the
ordinance itself. The filing deadline under the
Guidelines is June 1, 2007.

As previously noted, the ordinance® operative
provisions are contained in a single sentence: "All
facilities that manufacture or use manufactured
nanoparticles shall submit a separate written
disclosure of the current toxicology, to the extent
known, and how the facility will safely handle,
monitor, contain, dispose, track inventory, prevent
release and mitigate such materials." The
Guidelines, however, contain three pages of over 30
specific requirements, creating even further
difficulties.

Here are some highlights:

Toxicology Reporting Requirements. On the
positive side, the Guidelines make it clear that the
City is only seeking published information and data.
On the negative side, the City wants five types of
toxicity data: (i) inhalation, (ii) dermal, (iii) oral, (iv)
mutagenicity/genotoxicity, and (v) reproductive. This
comprehensive data simply does not exist for any
nanomaterial. Fortunately, the Guidelines allow
reporting businesses to indicate such "information is
not available" in instances where none has been
published. We have previously discussed the legal
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implications with making such a written admission
yet continuing to develop and market products
containing nanomaterials. To compound

matters, the Guidelines also take the following hard-
line position: "If an exposure potential is present
but insufficient toxicological information is
available, a precautionary approach should be
taken which assumes that the material is toxic."
Because comprehensive toxicity data is not
available across the broad range called for by
Berkeley, arguably most if not all nanomaterials will
be treated as "toxic" under the City® approach. The
legal ramifications created by the City® presumption
are problematic to say the least.

Control Banding. As a method to "contain costs for
reporting," the Guidelines mandate that reporting
entities use a "system of prioritizing high-risk
activities into [four] control bands:" (i) low potential
toxicity and no exposure pathways; (i) moderate
potential toxicity and exposure pathways; (iii) high
potential for toxicity and possible exposure
pathways; and (iv) unknown toxicity and exposure
pathways. The last category requires the highest
level of control measures. Setting aside the issue of
whether the City even had legal authority to
implement this control banding experiment, the
methodology seems to fail from the outset. Because
the toxicity of most nanomaterials is largely unknown
-- especially across all five of the specific categories
identified by the City -- virtually all nanomaterials are
all going to fall into the City® last category and
require the highest levels of control. Thisis also in
keeping with the City® position that in such
instances "a precautionary approach should be
taken which assumes the material is toxic."

Costs. Based on an initial reading of the Guidelines,
nanocompanies will need to retain several types of
experts to comply with the ordinance: (i)
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nanotoxicologist qualified to address each of the five
areas identified by the City; (ii) nano-industrial
hygienist qualified to conduct a control banding
review and also create and implement an
occupational and environmental protection plan; (iii)
nanochemist qualified to identify the
physicochemical properties of the nanoscale
materials; and (iv) legal counsel to pull all of this
together. Further, given differing frequent sub-
specializations, multiple experts may be needed in
each category. Regardless of the number and types
of experts employed, complying with the ordinance
and Guidelines is not an inexpensive proposition.

Confidentiality. The Guidelines allow a reporting
company to label a nanomaterial as a "trade secret"
under California Health and Safety Code Section
25538, but still require submission of the information
to the City. The City then determines whether or not
the information is truly a trade secret. While this
approach is headed in the right direction, the state
statute needs some polishing to fit the City® specific
needs. Additionally, simply referencing the statute in
the Guidelines in passing is insufficient to make the
statute® protection® part of Berkeley® municipal law
in this specific context.

There are many more issues presented by the
Guidelines warranting discussion which we will
undoubtedly address in upcoming seminars and
presentations. We will post these materials here as
they are developed. Finally, despite the deficiencies
we perceive with Berkeley® ordinance and now its
Guidelines, it is apparent that the City is at least
trying to address some of the industry concerns
raised after the fact. It is incumbent upon the
industry to make sure its voice is heard in Berkeley
and in other cities across the country considering
such ordinances.
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Events and Publications

Special Symposium Sponsorship -- Nanotech 2007. Porter Wright Morris & Arthur, LLP is proud to be a
sponsor of the special symposium on Nanotechnology in Health, Environment and Society at NSTI® upcoming
tenth annual Nanotech 2007 taking place at the convention center in Santa Clara, California on May 20 - 24,
2007.

Symposium: "Risk Assessment for Nanomaterials: Current Developments and Trends." Intertox,
Massachusetts Toxic Use Reduction Institute, and Cambridge Public Health Department, are sponsoring a full
day continuing education course "Risk Assessment for Nanomaterials: Current Developments and Trends" on
May 30, 2007 at MIT. Speakers include: T. Earles, Office of Science and Technology Policy, White House; M.
Ellenbecker (Mass Toxic Use Reduction Institute); K. Kulinowski, International Council on Nanotechnology, Rice
University ; J. Steevens (Army Corps of Engineers); J. Isaacs (Northeastern University) ;V. Murashov, NIOSH; M.
Hull (Luna Innovation) and I. Linkov (Intertox) ; S. Lipson (City of Cambridge); J. Monica (Porter Wright) ; and L.
Sheremeta (National Nanotech Institute, Canada) .

Nanomaterials Symposium. John Monica is speaking on "Possible Adverse Consequences of Premature
Nanotechnology Regulation” at Intertech-Pira® upcoming 3 day nanomaterials workshop and symposium taking
place in Denver, Colorado from June 25 - 27, 2007.

Nanotechnology Symposium. John Monica is speaking on 2EPA regulation of nanotechnology® at the World
Future Society's upcoming @Nanotechnology: Innovations and Opportunities® symposium taking place in
Minneapolis, Minnesota on July 29, 2007.

Nanocomposites 2007. John Monica is speaking on @Government Regulation of Nanotechnology® at ECM's
upcoming 3 day polymeric hanocomposite symposium taking place in Las Vegas, Nevada from September 5 - 7,
2007.

New EPA White Paper Article Forthcoming in Small Times. As reported first on Nanotechnology Law Report,
after two years of work EPA released its much anticipated white paper regarding nanotechnology and related
issues in February 2007. John Monica and Michael Heintz have written a short article regarding the white paper
for publication in the next print edition of Small Times Magazine.

Contacts: John C. Monica, Jr., (202) 778-3050, jmonica@porterwright.com; Michael E. Heintz, (614) 227-
2100, mheintz@porterwright.com; Patrick T. Lewis, (216) 443-2513, plewis@porterwright.com.

This newsletter is provided for informational purposes. It provides no legal advice, nor does it create
an attorney-client or any other type of relationship.

PLEASE VISIT US ONLINE FOR ADDITIONAL ARTICLES AND RESOURCES:

WWW.NANOLAWREPORT.COM
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