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ó Entry
ó Aging
ó Fate
ó Surface Modification
ó Bioavailability
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ó Accidental Spill
ó Direct Application
ó Product Use
ó Waste Discharge
ó Leaching from Landfills
ó Product Degradation



ó Degradation and Alteration of NP
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ó Abiotic
ó Phot0-oxidation/hydrolysis
ó Adsorption of natural organics
ó Adsorption of contaminants

ó Biotic
ó Macromolecules









ó Physical Factors
ó Size
ó Shape (including aspect ratio)

ó Chemical Factors
ó Core Chemistry
ó Surface Chemistry



4 nm citrate-coated spheres



ó Surface Modified Carbon Nanotubes
ó NOM
ó Fetal Bovine Serum

ó Daphnia magna exposed to nanoparticle suspensions
ó Daphnids harvested, preserved, sectioned, stained
ó TEM of gut tracts









This area is electron 
dense and has a 
uniformed 
“direction” to it, 
meaning it is long 
and slender much 
like a tube(s) would 
be.
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