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Introduction
Regional lung deposition of inhaled substances can hardly be determined experimentally. 

Computer software is available to reproduce existing measured deposition data and to 

model lung deposition customized to a variety of parameters. Based on our hygroscopic 

particle lung deposition (HPLDB) model, deposition scenarios are calculated here by 

convolution of the characteristics of an emission aerosol and the properties of the 

respiratory tract.
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Modeling Measured Data

Conclusion
i) Modifying the emission characteristics results in modified regional lung burden and – as 

a consequence – in modified health effects. 

Therefore, we should aim for a full detoxication of all emissions. 

ii) The modeled regional dose D may be a better parameter for correlation with health 

effects than ambient number or mass concentration alone.

HPLDB-Model Access: https://www.hmgu.de/cma/forschung/
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concentration:concentration:
1 mg/m³
for all dp

Parameter Meaning

D Deposited dose 
(mass or
number)

i Lung region
dp Particle size
Cp Particle

concentration
DF Deposition 

fraction
te Exposure time 

(1 hr)
Q Flow rate
dp Particle size
ρp density (1 

g/cm³)

𝑫 = ෍ ෍ 𝑪𝒑(𝒅𝒑𝝔𝒑) 𝜟𝒍𝒐𝒈𝒅𝒑 𝑫𝑭(𝒅𝒑, 𝝔𝒑, 𝒊) 𝒕𝒆 𝑸

𝒅𝒑𝒊

Convolution:

Particle Properties

Hygroscopicity: none
Shape: spherical (droplets)

Breathing Pattern
Inhalation: 2.5 s
Exhalation: 2.5 s
Breaths per 

minute: 12
Tidal volume: 750 ml
Breathing via: mouth
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