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EXPOSURE CHARACTERISTICS

CONCENTRATION
- MASS
--SURFACE AREA
--NUMBER

PHYSICO-CHEMICAL
-HYGROSCOPICITY
--SOLUBILITY
--pH
--VAPOR PRESSURE

SIZE
-COARSE
--FINE
-ULTRAFINE

PENETRATION[INHALABLE, THORACIC, RESPIRABLE]

DEPOSITION

CLEARANCE/RETENTION

BIOAVAILABILITY

TIME

[DE, Den, Deb, DEba, DEA]

INTAKE

UPTAKE

FACTORS AFFECTING DOSE



Penetration Criteria

• The way by which we assign “exposure” based on particle size-
selective sampling.

• Penetration is the ability of a particle to reach, but not necessarily
deposit, in the lung.
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ICRP 66 – Deposition Criteria
DEb = (0.00352/d)[exp(-0.234(ln d + 3.40)2) + 63.9 exp(-0.819(ln d – 1.61)2)]    (1)
DEa = (0.0155/d)[exp(-0.416(ln d + 2.84)2 ) + 19.11 exp(-0.482(ln d -1.362)2 )]  (2)
DE = IF(DEb + DE a) (3)

Where: 
IF = 1 – 0.5 (1-(1/(1+0.00076 d2.8)))
DEb = tracheobronchial deposition
DEa = alveolar or gas exchange region deposition
DE = total deposition
d = particle diameter for a unit density spherical particle
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Coal Mine Dust

y = 0.2606x + 0.1011
R2 = 0.6953
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y = 0.3213x + 0.1854
R2 = 0.3349
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y = -0.1391x + 0.2956
R2 = 0.1308
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Inhalable

Meant for coal mining
Averaged over 1 - 4 m/s, 360 
Sensitive to “energetic” processes
Measured in “well-mixed” atmospheres
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Particle Monitors

P-trak

AeroTrak



3 - 5.0 um TEP Filters P - TRAK

Track-etched Polycarbonate (TEP) Filters
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DSP CASSETTE
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Conclusions

• Penetration is not necessarily an accurate estimate of 
dose

• Penetration is not necessarily a protective metric

• Deposition can be estimated for all lung regions for 
super- and sub-micrometer particles

West Virginia University – Department of Community Medicine
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