
LUND UNIVERSITY

PO Box 117
221 00 Lund
+46 46-222 00 00

Alterations of particle deposition in the respiratory tract at increasing activity

Linell, Julia; Isaxon, Christina; Stroh, Emilie; Olsson, Bo; Löndahl, Jakob; Wollmer, Per;
Rissler, Jenny

2023

Link to publication

Citation for published version (APA):
Linell, J., Isaxon, C., Stroh, E., Olsson, B., Löndahl, J., Wollmer, P., & Rissler, J. (2023). Alterations of particle
deposition in the respiratory tract at increasing activity. Poster session presented at Kick-off för LTHs
Profilområde AEROSOLS, Lund, Sweden.

Total number of authors:
7

General rights
Unless other specific re-use rights are stated the following general rights apply:
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors
and/or other copyright owners and it is a condition of accessing publications that users recognise and abide by the
legal requirements associated with these rights.
 • Users may download and print one copy of any publication from the public portal for the purpose of private study
or research.
 • You may not further distribute the material or use it for any profit-making activity or commercial gain
 • You may freely distribute the URL identifying the publication in the public portal

Read more about Creative commons licenses: https://creativecommons.org/licenses/
Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove
access to the work immediately and investigate your claim.

Download date: 27. Apr. 2024

https://portal.research.lu.se/en/publications/9555a8dd-2c9d-440a-bafd-994c05486b9b


0

20

40

60

80

100

0.001 0.01 0.1 1 10
D

e
p

o
s
it

e
d

(%
)

Particle diameter (µm)

5.3

14.8

48.8

89.6

0 25 50 75 100

5.3

14.8

48.8

89.6

Deposited (%)

Alveolar

Conducting airways

Extra-thoracic

Exhaled

0 25 50 75 100

5.3

14.8

48.8

89.6

Deposited (%)

0 25 50 75 100

5.3

14.8

48.8

89.6

Deposited (%)

Deposition of < 0.1 µm particles increase with activity 

in the alveolar region while the deposition in the 

entire lung does not change considerably.

This increased deposition in the alveolar region is 

driven by a larger breath volume at increased activity.

J. Linell1,2, C. Isaxon1,2, E. Stroh3, B. Olsson4, J. Löndahl1,2, P. Wollmer5,6 and J. Rissler1,2,7

The deposited dose of particles in the respiratory tract is an 

important factor for understanding health effects of aerosol 

particles. It is a combination of the exposure, volume of inhaled 

air and particle deposition.

At increasing activity the minute ventilation (volume of breath x 

number of breaths) increase. Little is known about if and how this

affects the regional particle deposition.

Julia Linell, Ergonomics and Aerosol Technology, LTH

julia.linell@design.lth.se
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Conclusions

Results

Method

Particle deposition was altered with activity for different particle 

sizes in the entire respiratory tract at increasing activity (Fig.1). 

The largest effects were seen in the alveolar region where the 

peak deposition was shifted from ~30 nm to 15 nm (Fig.1).

Deposition in the alveolar region increased for < 0.1 µm particles 

while it decreased for > 0.1 µm particles at increasing activity 

(Fig.2). Similar patterns were seen for both adults and children.

The deposition of < 0.1 µm particles in the alveolar region 

seemed unaffected by an increased breathing frequency (Fig.3).

The increased deposition for < 0.1 µm particles in the alveolar 

region was driven by an increased volume of the inhaled air 

(Fig.3) and a decreased diffusional deposition in the conducting 

airways (Fig.2). 

Fig.1. Size-resolved particle deposition in the entire respiratory tract (total) and alveolar 

region of an adult (oral breathing). Similar patterns were seen for children.
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Motivation

The alteration of breath volume and minute ventilation during 

increasing activity was parametrized using data from previous 

studies. The results were used to model the effect of activity on 

lung deposition for children and adults.

The extra-thoracic deposition model from NCRP (1997) and the 

thoracic deposition model and lung anatomy model from Yeh and 

Schum (1980) were used in the software Mimetikos Preludium™ 

(Olsson and Bäckman, 2018).

Minute ventilation

0.005–0.1 µm 0.01–1 µm

Fig.2. Regional deposition for three particle size ranges for an adult (oral breathing). Similar patterns were seen for children.

1–5 µm

Fig.3. Deposition of 0.005–0.1 µm particles keeping the breath volume constant while

increasing the breathing frequency (left) and keeping the breathing frequency constant while

increasing the breath volume (right).
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Outlook

Increasing activity lead to a shift in the size distribution of 

particles that deposit in different regions of the respiratory tract. 

This can be important to consider when calculating deposited 

doses for health risk assessments.
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