
 
 

 

 

 

 

20th International Symposium on 
Environmental Pollution and its Impact on Life 

in the Mediterranean Region 

 

 

October 26-27, 2020 
 
 

Book of Abstracts 
 

 
2020 

 
Edited by D. Sarigiannis, D. Seker, A. Gotti, M. Zucchetti 

ISBN 9781005202804 



 
 

1 
 

20th International Symposium on Environmental Pollution and its 
Impact on Life in the Mediterranean Region  - October 26-27, 2020 

 
Steering Committee 

 
Organizing Committee 

Denis Sarigiannis (Chair) Denis Sarigiannis (Chair) 
Alberto Gotti (IT) Alberto Gotti  
Dimitrios Kotzias (GR) Spyros Karakitsios 
Dursun Seker (TR) Laura Mancini 
Spyros Karakitsios (GR) Dursun Seker 
Massimo Zucchetti (IT) Massimo Zucchetti 
Laura Mancini (IT) Sani Dimitroulopoulou 
Sani Dimitroulopoulou (UK) 
Florentina Villanueva (ES) 

Dimitrios Kotzias 
Florentina Villanueva 

 George Sarigiannis 
Associated Members Marianthi Kermenidou 
Werner Bergheim (DE) Ilias Frydas  
Manfred Kirchner (DE) Nafsika Papaioannou  
  

  
  

Honorary Committee 
M. Bahadir (DE), J. Cornejo (E), P. Foster (F), A. Kettrup (DE), K. Nikolaou (GR), H. Parlar (DE),  
A. Piccolo (I), G. Pilidis (GR), B. Rubin (IL), N. Senesi (I), G. Vasilikiotis (GR), U. Zoller (IL) 
 

Scientific Committee 
Albanis T. (Univ. Ioannina); A. Alimonti (ISS, Rome), N. Balkis (Istanbul University), D. Barcelo (CSIC, 
Barcelona), I. Bartzis (Univ. West Macedonia), B. Bayram (Yildiz Technical University – Turkey), S. Bilgili 
(Yildiz Technical University – Turkey), F.X. Bogner (Univ. Bayreuth), G. Calamandrei (ISS, Rome), P. Ciccioli 
(CNR, Rome), E. Diamadopoulos (TU Crete), S. Dimitroulopoulou (PHE, UK), D. Djordjevic (Univ. of 
Belgrade), A. Gotti (Eucentre), M.C. Hermosín (CSIC, Sevilla), I. Kabdasli (ITU, Istanbul), M. Karagiannis 
(Univ.Ioannina), S. Karakitsios (Univ. Thessaloniki), P. K. Katsifarakis (Univ.Thessaloniki), S. Kaya (ITU – 
Istanbul),  D. Kotzias (ex-European Commission-JRC, Ispra), M. Loizidou (NTU Athens), L. Mancini (ISS, 
Rome), H. Mankolli (Univ. Tirana), St. Canna-Michaelidou (General State Laboratory of Cyprus), G. 
Michalopoulos (Univ. Crete), M. Mingazzini (IRSA-CNR), N. Moussiopoulos (Univ. Thessaloniki), K. Nikolaou 
(O.R.S.&P.E.), E. Papachristou (Univ. Thessaloniki), P. Papagiannakopoulos (Univ. Crete), D. Papameletiou 
(European Commission-JRC, Ispra), A. Paya-Perez (EC-JRC, Ispra, Italy), C. Samara (Univ. Thessaloniki), D. 
Sarigiannis (Univ. Thessaloniki), K. Schaefer (Forschungzentrum, Karlsruhe), D. Seker (ITU Istanbul), N. 
Sotiriou (GOIC, Athens), C. Stalikas (Univ. Ioannina), E. Stephanou (University of Crete), A. Tanik (ITU 
Istanbul), B. Topkaya (Akdeniz University – Turkey), A. Triantafyllou (TEI, West-Macedonia), V. Tsihritzis 
(Univ. Thrace), M. Tsimidou (Univ. Thessaloniki), R. Tzimou-Tsitouridou (Univ.Thessaloniki), C. Vassilakos 
(EC, Brussels), E. Voudrias (Univ. Thrace), A. Zabaniotou (Univ. Thessaloniki), K. Ziegler-Skylakakis 
(Technical University Munich, Germany), A. Zoumboulis (Univ. Thessaloniki), M. Zucchetti (Politecnico 
Torino), M. Horvat (JSI), E. Dogliotti (ISS), S. Vardoulakis (IOM), F. Villanueva (Univ. Castilla-La Mancha). 

 

 



Environmental health and well-being  
Oral presentations    

 

37 
 

Age-related dose deposition of particulate matter in human 
respiratory tract: findings from a birth cross-sectional study in 

Portugal 

Joana Madureira1, Klara Slezakova2, Carla Costa1, Ana Inês Silva3, Ana Mendes1, Maria Do 
Carmo Pereira2, João Paulo Teixeira1 
 

1Environmental Health Department, National Institute of Health, Porto, Portugal; EPIUnit, Instituto de 
Saúde Pública, Universidade do Porto, Porto, Portugal 
2LEPABE, Departamento de Engenharia Química, Faculdade de Engenharia, Universidade do Porto, 
Porto, Portugal 
3ICBAS-Institute of Biomedical Sciences Abel Salazar, University of Porto, Portugal 

Indoor air pollution remains a great global concern. Particulate matter (PM), namely ultrafine particles 
(aerodynamic diameter smaller than 0.1 μm; UFP), is considered as one of the most health-relevant air 
pollutant for various subpopulations, one of which is children. Knowledge on the specific dose deposition 
of PM may provide a critical link for better understanding of the relationship between individual exposure 
and the respective health effects. Mathematical models have proven to be important tools for analysing 
PM dose deposition in the respiratory tract providing relevant data for health risk assessment, source 
apportionment of human lung burdens and control strategies purposes. This work aimed to estimate the 
deposition dose of different PM sizes at different age categories. Inhalation dosimetry estimations were 
carried out using the multiple-path particle dosimetry model (MPPD, v3.04). Age specific 5-lobe model 
with uniform expansion was adopted in the present study. Total, regional and lobar deposition was 
estimated for 3-months' old children (corresponding the infants), 21–30 years, 31–40 years and 41–55 
years old female adults. Real-time sampling of PM10, PM2.5 and UFP was conducted in 65 homes 
located in Porto Metropolitan Area between May 2018 and February 2019. 48-h PM10 and PM2.5 were 
measured by DustTrakTM DRX Aerosol Monitors (Model 8533, TSI Inc. MN, USA), while Portable 
Condensation Particle Counters (P-Trak™ Model 8525, TSI Inc. MN, USA) were used for 8 h sampling 
of UFP (particles size: 20-1000 nm). Multi-path particle dosimetry model was performed based on 
participant’ specific data to estimate deposition fractions of PM with different sizes.The highest 
deposited fraction for PM10 and PM2.5 was obtained in the age group of 41 to 51 years’ respiratory tract, 
whereas their lowest deposition fraction was observed in 3 months old infants. Inversely, the highest and 
lowest deposited fractions of UFP were recorded in 3 months old infants and in 31-40 years old age 
airways, respectively. Through nasal breathing PM10 was highly deposited in the head (87% of total 
deposition fraction in all age groups) when compared to other PM fractions. Also for all age groups, 
pulmonary region was highly deposited by both UFP (43%) and PM2.5 (39%). PM10 and PM2.5 
depositions were greater in adults than in newborns (0.96 and 0.75 vs. 0.86 and 0.60). This difference 
may be due to many factors, such as physical mechanisms, particle size, as well as due to airflow and 
anatomical and physiological factors. Across all age categories, lower lobes received maximum 
deposition than the upper and middle lobes. Deposition fraction in a lobe was proportional to the volume 
of air passing through that lobe, as lower lobes (i.e. with higher volumes) experienced higher PM 
deposition; middle lobes with smaller volumes thus shown a lower deposition. PM2.5 dominated the 
deposition in all five lobes of infant, children and adults. This fine fraction deposition in lobar regions 
can lead to decreased lung function, increased development of chronic obstructive pulmonary disease 
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and respiratory morbidity. This study represents an important step towards a better understanding of 
human exposure to PM for a consequent reduction of health risks. The application of the multi-path 
particle dosimetry model has demonstrated that smaller particles (PM2.5 and UFP) tend to deposit in 
pulmonary area while PM10, are mainly found in head region, namely in infants. Considering the lung 
lobe specifically, higher PM deposition was observed in the right lobes than in the left one. 
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