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Scope of Research Area 4Scope of Research Area 4



Additional ConsiderationsAdditional Considerations

Six research areas are identified  Six research areas are identified  

One of the six areas falls within the Scope of One of the six areas falls within the Scope of ““Instrumentation, Instrumentation, 
Metrology, and Analytical MethodsMetrology, and Analytical Methods””

““Development of standardized sampling methods relevant to Development of standardized sampling methods relevant to 
nanomaterialsnanomaterials in the environmentin the environment””

Research needs in each of the five areas could address Research needs in each of the five areas could address 
The parent The parent nanomaterialnanomaterial
The materialThe material’’s environmentallys environmentally--altered formsaltered forms
Byproducts caused by reactions of Byproducts caused by reactions of nanomaterialnanomaterial with with 
environmental chemicals / matricesenvironmental chemicals / matrices



Research Area 1 Research Area 1 

ScopeScope
Individuals of aquatic and terrestrial speciesIndividuals of aquatic and terrestrial species
Evaluate existing testing schemes, and associated test Evaluate existing testing schemes, and associated test 
protocols protocols 

Toxic effects, ADME and bioaccumulation Toxic effects, ADME and bioaccumulation 
Develop structureDevelop structure--activity relationships between activity relationships between 
adverse effects and adverse effects and nanomaterialnanomaterial physicophysico--chemical chemical 
propertiesproperties

Rationale Rationale 
NanoparticlesNanoparticles could be introduced into the environment could be introduced into the environment 
through manufacturing, use, or disposalthrough manufacturing, use, or disposal

Knowledge of the types of effects will enable agencies to     Knowledge of the types of effects will enable agencies to     
develop appropriate testing & assessment methodsdevelop appropriate testing & assessment methods

Understand Applicability of Testing Schemes for Understand Applicability of Testing Schemes for 
Determining Effects in Individuals of a SpeciesDetermining Effects in Individuals of a Species



Research Area 2   Research Area 2   

ScopeScope
Effects on biological receptors at the Population,   Effects on biological receptors at the Population,   

Community or Ecosystem levelCommunity or Ecosystem level
Effects on other ecosystem components such as  Effects on other ecosystem components such as  

alterations to nutrient cycling, other physical/chemical alterations to nutrient cycling, other physical/chemical 
parametersparameters

Rationale:Rationale: Complements Research Area 1, and captures Complements Research Area 1, and captures 
effects at higher tierseffects at higher tiers

Evaluate Effects Beyond those in Individuals of a SpeciesEvaluate Effects Beyond those in Individuals of a Species



Research Area 3Research Area 3

ScopeScope:: Transformations of Transformations of nanomaterialsnanomaterials in air, water, soil, in air, water, soil, 
biota, and waste streamsbiota, and waste streams

LaboratoryLaboratory--based studies and approaches that mimic environmental based studies and approaches that mimic environmental 
and biological conditions that transform & degrade and biological conditions that transform & degrade nanomaterialsnanomaterials
PilotPilot--scale field studies of scale field studies of nanomaterialsnanomaterials and transformations of and transformations of 
nanomaterialsnanomaterials

RationaleRationale
Knowledge gained will significantly reduce uncertainty about Knowledge gained will significantly reduce uncertainty about 
toxicology, exposures, risk assessment and risk management analytoxicology, exposures, risk assessment and risk management analysesses
Chemical reactions resulting from the interaction of engineered Chemical reactions resulting from the interaction of engineered 
nanomaterialsnanomaterials with environmental matrices will change some with environmental matrices will change some 
nanomaterialsnanomaterials, and these changes may influence their behavior, and these changes may influence their behavior

Understand the Transformation of Understand the Transformation of NanomaterialsNanomaterials Under Under 
Different Environmental ConditionsDifferent Environmental Conditions



Research Area 4 Research Area 4 

Scope Scope 
Understand & predict the transport within all environmental mediUnderstand & predict the transport within all environmental mediaa
Understand & predict partitioning between, air, soil, water, Understand & predict partitioning between, air, soil, water, 
vegetation, sediments, suspended solids, and biota for both vegetation, sediments, suspended solids, and biota for both 
nanomaterialsnanomaterials & their derivatives& their derivatives
Understand the effects of Understand the effects of nanomaterialsnanomaterials on the transport and on the transport and 
partitioning of other environmental chemicalspartitioning of other environmental chemicals

RationaleRationale
Allows better estimations of exposures to environmental and Allows better estimations of exposures to environmental and 
human receptorshuman receptors
Builds on knowledge gained from Research Area 3Builds on knowledge gained from Research Area 3

Determine Factors Affecting the Environmental Determine Factors Affecting the Environmental 
Transport of Transport of NanomaterialsNanomaterials



Research Area 5 Research Area 5 

ScopeScope
Identify sources of Identify sources of nanomaterialsnanomaterials, and routes to the , and routes to the 
environmentenvironment
Identify environmental receptors exposed due to sources, Identify environmental receptors exposed due to sources, 
extent to which extent to which nanomaterialsnanomaterials bioaccumulatebioaccumulate in those in those 
receptors, and relationship between environmental receptors, and relationship between environmental 
exposure and absorbed dose in receptor  exposure and absorbed dose in receptor  
Identify factors that influence sources, receptors, and Identify factors that influence sources, receptors, and 
controlscontrols

RationaleRationale
Research on sources and receptors is a critical step in         Research on sources and receptors is a critical step in         
assessing environmental impactassessing environmental impact
It is necessary to follow entire product life cycle from It is necessary to follow entire product life cycle from 
manufacturing, through use and disposalmanufacturing, through use and disposal
Builds on knowledge gained from Research Areas 3 & 4Builds on knowledge gained from Research Areas 3 & 4

Exposure of Environmental Receptors: Exposure of Environmental Receptors: 
Identification of Principal Sources and RoutesIdentification of Principal Sources and Routes



CommentsComments

Is the breadth of this research category captured by 
the research needs identified?
What criteria should be considered in setting research 
priorities?
Which research need(s) should be prioritized within 
this category?
Additional comments?
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