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TheU.S. Environmental ProtectionAgency’s(EPA)
interest in nanotechnology continuestogrow. This
articleprovidesabrief overview of key issuesEPAis
presently considering, asit assesses how best both to
managethesgnificant benefitsoffered by
nanotechnol ogy and the potential risksinspired by
these cutting edgetechnologies.

Nanotechnology isbroadly defined toinclude

technol ogiesinvolving the control of materidsand
structureswith nanoscale dimensionsof 1t0 100
nanometers. Becausetheratio of surfaceto total
atomsincreasesexponentially with decreasing particle
Size, nanosized particleshaveuniquely large surface
areasthat offer special and very desirableproperties
for, among other characteristics, cleaning, wetability,
appearance, and delivery. Most technologiesthat are
nanoparticle-based presently focuson enhancing
surfacemodification, formulation and delivery, and light
scattering properties.

These properties present sgnificant commercid
opportunity in many different businesssectors. For
example, because of their tremendous heat transfer and
conductivity properties, certain nanostructures, namely
carbon nanotubes, offer sgnificant commercia
opportunitiesto thee ectronicsindustry. Their small
scale has a so made nanostructuresacompel ling new
component of innovativedrug delivery mechanisms,
among other medical applications. Inthechemical
manufacturing sector, nanostructured catal ystscan
acceleratereactionrates, offer higher selectivity for
desired reaction products, and diminish the creation of
unwanted byproducts, thusreducingwasteand dl the
costsassociated with disposal requirements.

Not surprisingly, much of thebuzz relating to
nanotechnology’spromiserdatestoitsenvironmenta
applications. Some consder nanotechnology the
ultimate pollution preventiontool. Nanotubes, for
example, offer superior sorbent propertiesfor, anong
other substances, dioxins. Biometallic nanoparticles
arereductantsfor polychlorinated biphenyls(PCB),
some pesticides, and chlorinated organic pollutants.

Additionally, single-walled nanotubes (SWNT) have
demonstrated efficacy when used for chemica sensing
and have shown promisewhen used inremote, inSitu
continuous monitoring devices. EPA'sOffice of
Research and Development’s(ORD) Nationa Center
for Environmenta Researchisespecially excited by the
potentia of nanotechnology inthesearess. As
described onitsWeb site, potential applications
include*® sensorsfor improved monitoring and detection
capabilities, treatment and remediation techniquesfor
cost-effective and specific Site cleanup, green
manufacturing to eiminatethe generation of waste
products, and green energy technology for the creation
of commercially viable clean energy sources.” (EPA,
“Nanotechnology: An EPA Perspective Factsheet,”
avallableat http://es.epa.gov/ncer/nano/factsheet/ (last
updated Apr. 6, 2005)).

Aspromising astheapplicationsof nanosized particles,
materias, and structures are, there are unanswered
questionsrel ating to the potentia toxicity of nanosized
particlesand structuresand whether their transport,
potentia transformation, and fatein theenvironment
could harm ecosystems. Accordingto some
researchers, thevery quditiesand propertiesthat make
nanosized particles so attractive commercialy could
makethem potentialy harmful under some
circumstances. For example, theincreased surface
reactivity of nanosized particlessuggeststhat they
exhibit greater biologica activity when compared with
conventiona bulk materiasper given masswhentaken
up by living organismsand assuming the particlesare
solid. Thisenhanced biological activity canbe
beneficia, asinthe case of nanosized materialsbeing
used asadrug ddlivery devicedesigned to penetrate
cellular barriers, or not beneficid if thebiologica
activity trand ate to enhanced toxicity that compromises
cdlular activity or inducessome other unwanted effect.
(G Oberdorster, et al. “Nanotoxicology: AnEmerging
DisciplineEvolving from Studiesof UltrafineParticles,”
Environmental Health Perspectives (Mar. 22,

2005), availableat http://ehp.niehs.nih.gov/members/
2005/7339/7339.pdf.)

EPA'sOfficeof Pollution Prevention and Toxics
(OPPT) hasfocused itsongoing review of

nanomateria scongsting of chemica substancesunder
the Toxic Substances Control Act (TSCA) andis
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perhapsfarther aong in considering theregulatory
implicationsof nanotechnol ogy than other EPA
program offices. EPA’SOPPT recognizesthat several
provisonsmake TSCA an effectivetool for assessing
and managing potentia risks posed by the products of
nanotechnology. EPA hasalready madeclear, for
example, that nanoscalematerialsconsisting of
chemical substancesnot listed onthe TSCA Inventory
would be considered “new” chemicasand subject to
Premanufacture Notification (PMN) requirements.
Themore chalenging areaarises, however, in
connection with the potential need for regulation of
existing chemicals, thoseaready in commerceand
listed onthe TSCA Inventory. Whether existing
chemical s structured as quantum dots, nanotubes,
nanowires, or configured in someother nanostructure
to enhance specific propertiesfor commercia value
havethe* samechemica molecular identity” astheir
conventional chemica counterpartsat the heart of the
debate. While EPA appearsto be of the view that
TSCA issufficiently elastic to manageany potential
risks posed by nanoscale materia scons sting of
chemicals, itislessclear whether and how EPA might
rely uponitsbroad authority under TSCA toidentify
and manage potentid risksposed by existing chemicals
structured in nano configurationsand not impose
unnecessarily burdensomeregul atory hurdlesthat could
blunt innovation and commercid development.

EPA'sOPPT isscheduled shortly to announceapublic
oneday meeting in Washington, D.C. to seek
stakeholder viewson whether and how to regulate
productsof nanotechnology conssting of chemical
substances. EPA isalso considering whether to
request that devel opersof pertinent nanoscale
materiasvoluntarily submitinformationontheir
nanoscalematerialsto EPA. Suchavoluntary program
would provide much needed information to EPA that
would assist EPA inrefining itsdataneedsand rel ated
notification requirements, and better inform EPA'srisks
assessment/risk reduction processes. How thorny
issueslikeconfidential bus nessinformation might be
addressed isunclear. EPA has, however, consistently
reflected awillingnessto respond quickly and sensibly
totheseand related i ssues.

Not everyoneagreesthat TSCA iswell suited to
addressexisting and likely forthcoming risk challenges

posed by nanoscale materialsand structures. Some
believe, for example, that TSCA isill-suited to address
potential srisksnot anticipated whenthelaw was
passed in 1976. Asan example, TSCA offers
exemptionsfrom PMN requirements, such asthelow
volumeexemption (LVE) for “low volume’ materias.
Becauseof their small size, someclamthat large
quantitiesof nanoscale materia couldfal outsdethe
notification requirements, despitetheir potential for
posing precisaly thetypesof human and environmenta
health risks TSCA wasintended to address.

Intheinterim, chemica manufacturersare proceeding
withtheir day-to-day TSCA complianceobligations
independent of EPA’sissuance of broader policy
announcements. For example, at least oneLVE
request, reportedly applicabletoasinglewall carbon
nanotube, was submitted to EPA last year. Regulatory
action onitisexpected soon. Additionaly, at least one
TSCA Section 8(e) notice has been submitted ona
nanoscalematerid.

EPA'sORD isaso preparing apublic health policy
statement that describes EPA’ s approach to nano-
related research and regul ation under its TSCA
authority. Reportedly the paper will besimilarin
structure and styleto EPA’s Potential Implications of
Genomics for Regulatory and Risk Assessment
Applicationsat EPA, prepared by the EPA Science
Policy Council’s Genomics Task ForceWorkgroup
andissued in December 2004. (EPA, Potential
Implications of Genomics for Regulatory and Risk
Assessment Applications at EPA (Dec. 2004)
(GenomicsTask Force White Paper), available at
http://www.epa.gov/OSA/genomics.htm.) The paper
isexpected much later thisyear.

Theregulatory implicationsof nanotechnology will
amogt certainly poseformidablescientific, regulatory,
and sciencepolicy challengesfor regulators, risk
assessors, and manufacturesalike. Lawyersand
otherstasked with regulatory compliance, risk
assessment, product liability, and related
responsibilitiesshould monitor thisareaclosdly to
ensureremain abreast of themany diverseand
important legal, regulatory, and science policy
developmentsinthisarea
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