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Inhalable fibres („WHO fibres“)

The aerodynamic equivalent diameter

For a movement parallel to the polar axis

For a movement vertical to the polar axis
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Determination of the shape factor 𝝌𝝌with the 
stretched ellipsoid of revolution approach1

Particle geometries and their description

ORGAN DOSE / CELL DOSE
Relation to the lung (cell) surface:
Number concentration cN [1/cm²]
Mass concentration cM [µg/cm²]
Size distribution N(dP) oder N(LP)

Fluid: gas (air)
viscosity ~ 18 µPa*s
density ~ 10-3 g/cm³

Relation:
deposition 
efficiency ω0

EXPOSURE DOSE / CELL DOSE
Airborne particles:
Number concentration cN [1/cm³]
Mass concentration cM [µg/cm³]
Size distribution N(dP) oder N(LP)

Definition of 
World Health 
Organisation (WHO)

• lf > 5 µm
• df < 3 µm
• lf:df > 3:1

Phagocytosis of particles 
or short fibres

Frustrated phagocytosis 
of critical fibres

Typical disease 
patterns
• Asbestosis (lung 

fibrosis)
• Lung cancer
• Mesotheliomas

macrophagesProperties increasing 
the risk
• biopersistancy
• rigidity

dae = 9.7 µm

Carbon fibre aerosol generation and air-liquid interface exposure with dose determination Comparison of measured deposition 
efficiencies and the numerical simulated
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Suspension of 
fibres

in H2O with tensid Microscopy of 
suspension

Rectangular model 

𝒅𝒅 =
𝑼𝑼
𝟒𝟒

±
𝑼𝑼𝑼
𝟏𝟏𝟏𝟏

− 𝑨𝑨

circumference U = 2D + 2L

area A = L ∗ D

Micrograph Binary image
Counting and 

measurement of 
objects

Surface dose from 
insert membrane

Exposure dose 
from filter sampled 

in the aerosol

Excel macro
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