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Introduction to Introduction to 
Environmental DefenseEnvironmental Defense

•• Founded in 1967Founded in 1967

•• 250 scientists, economists, attorneys 250 scientists, economists, attorneys 
and other professionals in 9 officesand other professionals in 9 offices

–– Most PhDs of any environmental advocacy Most PhDs of any environmental advocacy 
organizationorganization

•• Funded by foundations, benefactors Funded by foundations, benefactors 
and 400,000 membersand 400,000 members
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Protecting Human HealthProtecting Human HealthProtecting Human HealthProtecting Human HealthProtecting Human HealthProtecting Human HealthProtecting Human HealthProtecting Human Health

Stabilizing the ClimateStabilizing the Climate Preserving EcosystemsPreserving Ecosystems

Safeguarding the OceansSafeguarding the OceansSafeguarding the OceansSafeguarding the OceansSafeguarding the OceansSafeguarding the OceansSafeguarding the OceansSafeguarding the Oceans

We focus on four strategic prioritiesWe focus on four strategic priorities
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Using the strength of partnershipsUsing the strength of partnershipsUsing the strength of partnershipsUsing the strength of partnershipsUsing the strength of partnershipsUsing the strength of partnershipsUsing the strength of partnershipsUsing the strength of partnerships
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Novel Properties Will Bring BreakthroughsNovel Properties Will Bring Breakthroughs
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Nanomaterial safety concernsNanomaterial safety concerns

•• Analogy with insoluble ultrafine Analogy with insoluble ultrafine 
particlesparticles

•• Very few toxicity studies have been Very few toxicity studies have been 
performedperformed

•• Small size introduces potential risksSmall size introduces potential risks

•• Durability > bioaccumulation?Durability > bioaccumulation?
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Why are nanoparticles different?Why are nanoparticles different?

•• Size= unique interactionsSize= unique interactions
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Unique potential toxicityUnique potential toxicity……

•• Surface binding may Surface binding may 
bend proteinsbend proteins

•• BuckyballsBuckyballs
reconfiguring reconfiguring 
DNA?DNA?

Zhao et al (2005) Biophys J

Lynch et al (2006) Science STKE March 21
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……and some early surprisesand some early surprises

•• NanotubesNanotubes cause lung cause lung 
scarring with minimal scarring with minimal 
inflammationinflammation

•• BuckyballsBuckyballs form form 
waterwater--soluble crystals soluble crystals 
and kill bacteriaand kill bacteria

ShvedovaShvedova et al, Am J et al, Am J PhysiolPhysiol Lung Cell Lung Cell 
Mol Mol PhysiolPhysiol. 2005 . 2005 

Fortner et al., Fortner et al., EnvEnv SciSci and Tech, 2005and Tech, 2005
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Four Keys to Getting Nano RightFour Keys to Getting Nano Right

I.I. Significant increase in Significant increase in 
government riskgovernment risk--
research investmentresearch investment

II.II. Effective regulationsEffective regulations

III.III. Voluntary interim Voluntary interim 
standardsstandards

IV.IV. Meaningful stakeholder Meaningful stakeholder 
engagementengagement

Issues in Science & Issues in Science & 
Technology,Technology,
Summer 2005Summer 2005
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Priorities for international Priorities for international 
standards developmentstandards development

•• Nomenclature and terminologyNomenclature and terminology

•• Methods of characterizationMethods of characterization

•• Elements of characterization for Elements of characterization for 
toxicologytoxicology

•• Risk management principlesRisk management principles


