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What do we need to know?

Ǫm                   nm

ÂSurface-to-volume ratio 
increases

ÂThey may become more 
biologically mobile

ÂCross cellular boundaries from 
the alveolar region into the 
circulatory system

ÂPass through the skin

ÂTravel through the olfactory 
nerve to the brain

Carbon nanotube



How are we exposed?

Inhalation

Dermal penetration

Ingestion

Released nanoparticles
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Measure Nanoparticle Aerosols?

ÂMass concentration

ÂSurface area concentration

ÂNumber concentration

ÂParticle size distribution

ÂTotal particle number concentration

ÂMorphology

ÂElemental composition



The Exposure Level

Â Surface area concentration: may be of  

particular interest for nanoparticles, since 

some health effects are thought to be a 

function of  particle surface area

Â Number concentration: is useful to 
understand the quantity of  nanoparticles

Â Measure concentration as a function of  
particle size



Release source 
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Measure airborne 
nanoparticle concentration

Collect airborne 
nanoparticles

TSI Fast Mobility 
Particle 
Spectrometer 
(FMPS)

TSI Aerodynamic Particle 
Sizer Spectrometer (APS)
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What was exposure?
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1. Identify Potential Exposure

2. Examine Background Issues

3. Monitoring & Collect Particles

4. Characterize Particles

5. Evaluation & Further action 

Exposure Assessment Model  



Sampling and Characterization

ÂDirect method

ÂDirectly collect airborne nanoparticles on TEM 

grids.

ÂParticle morphology and elemental analysis

ÂTransmission electron microscope (TEM), 

Scanning Electron Microscope (SEM), 

Energy Dispersive Spectroscopy (EDS)
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Airborne Nanoparticles- TEM

Nanoalumina

Nanoalumina particle 

45 nm

100 nm


