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Bioaerosols...

O Bioaerosols: background and definitions
O Types of Bioaerosols

O Transport mechanisms

O Biogeochemical and health impacts

O Sampling methods

O Characterization of bioaerosols

O Future developments



Bioaerosols

Google bioaerosols m J Q 192,000 hi‘l's

Tudo Imagens Noticias Videos Mapas Mais Definigdes

Cerca de 192 000 resultados (0,30 segundos)

Bioaerosol - Wikipedia @ rauas:

https://en.wikipedia.org/wiki/Bioaerosol ¥ Traduzir esta pagina

Bioaerosols (short for biological aerosols) are a subcategory of particles released from terrestrial and
marine ecosystems into the atmosphere. They consist of ...

Background - Types of bioaerosols - Collection - Transport mechanisms

Bioaerosols in the Earth system: Climate, health, and ecosystem ...
https://www.sciencedirect.com/science/article/pii/S0169809516301995

de J Fréhlich-Nowoisky - 2016 - Citado por 79 - Artigos relacionados

15/12/20186 - Primary biological aerosols (PBA), in short bioaerosols, are a subset of atmospheric
particles, which are directly released from the biosphere ...

Bioaerosol - an overview | ScienceDirect Topics
https://www.sciencedirect.com/topics/agricultural-and.../bicaerosol - Traduzir esta pagina
Bioaerosols or organic dust are usually defined as aerosols of microbial, plant or animal origin (Douwes
et al., 2003). They comprise airborne bacteria, fungi, ...

Bioaerosols » Section 1

https://aercscl.ees.ufl.edu/bicaerosol/section01.html ¥ Traduzir esta pagina
Bioaerosols are airborne particles that are biological in origin. Bioaerosols can be formed from nearly
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Artidle history: Aerosols of biological origin play a vital role in the Earth system, particularly in the interactions between atrmo-
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biologial-derived particles in air suspension

subcategory of particles released from
terrestrial and aquatic ecosystems into the

atmosphere.

mainly in the planetary boundary layer

(<1000m) andt heir
with altitude.

concentrations decrease




Bioaerosols — Who/What are they?

O consist of both living and non-
living components

O Organisms such as bacteriq,
yeast, mold and other fungi

O dispersal methods of the
organisms: spores and pollen

O Biological excretions

O Debris: human and animal skin
cells, animal dander, plant or
fungi parts

O viruses

~0.5-3.0 (-30) um
~0.02 - 0.5 um

W

B . 5
N VIRUSES /FUNGAL SPORES
POLLEN ~1.5-4.0 (-30) um
~10-100 pm

PLANT |
DEBRIS

CRYPTOSPORIDIUM
OOCYSTS
~4-6 um




Relative Size Chart of Common Air Contaminants (Shown in micrometres)
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Bioaerosols composition

depends on emission Cloud Processing
and fransport
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Monitoring bioaerosols? Why?

O Biogeochemical impacts

O Climate - Impact on cloud formation
acting as ice nuclei

O Environmental health impacts and
wellfare

Irish potato famine

O Fungal infection of crops due to the fu ngus,
Phytophthora
infestans




Monitoring
bioaerosols? Why?

Because Bioaerosols greatly
account for the QUALITY of
the AIR that WE in CONTACT
WITH and that WE BREATH

WAQO white book, 2013



Monitoring bioaerosols? Why?

Unknown Inhaled substances at
unknown doses

Morbidity
Diseqse
DEATH!!
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Methods for bioaerosol sampling

Métodos de amosiragem astrobiolégica

Gravimétricos
Amostradores de precipitacdo

Precipitacdo térmica
Impacto por succdo

Impacto em cascata

Amostradores de Impacto L
Ciclonico

Inercia

Volumétricos

Meio sélido
Amostradores de filtracdo

Meio liquido

Precipitacdo gravimétrica

Precipitacdo eletrostatica

Placas de Petri
Captador Durham
Captador Tauber

Captador Hirst

Captador Andersen
Captador ChemVol

Captador Ciclénico

Captador Rotorod

Filtros de fibra
Captador Cour
Filtros de membrana
Filtros em cassetes

Captador Mcleod
AGI

_ AUTOMATED SYSTEMS — image recognition; specific fluorescence

mn



Methods for bioaerosol sampling:

Gravimetric methods

Deposicion by gravitacional forces:

o Passive collection | ‘ $
y .“ " ("

o Does not allow to determine concentration

—————— —— )
s ————

—— —

o Very good to evaluate viability of the bioaerosols



Gravimetric samplers

e Slides / Petri dishes

e Durham method

« Tauber traps

Durham samplers

Catalunya (1983-1988)

Wind wing

Tauber Traps

Fig. 2.2 University of Minnesota type inlet of a static
size-selective broacrosol sampler

Fig. 2.1 The Tauber trap




Methods for bioaerosol sampling

" o Single-stage impactors {—

Impact by .
Suction 1 ° Cascade impactors — VOLUMETRIC METHODS

o Cyclones _

o Impingers

o Elecirostatic precipitators

o Filters



Methods for bioaerosol capture:

Volumetric methods

Volume of sampled air is known

Allows determination of airborn bioaerosols concentration



10 L/min

Alr entry The drum

e 7 day;

e Particles impact over a adhesive tape embeded with silicon grease;

* Allows hourly analisys of the pollen and spores content in the air
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Tipos polinicos mais abundantes na regido de Evora (2017)
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10 L/min

Alr entry The drum




Multi-stage impact - Andersen sampler

Sloge number
Je! srze
Je! velochy

Stoge |
00465 " duo
354/

Stoge 2
0030 ¢e
Se9 /iy

Stege 3
0C280°¢ie
STa N/

Stoge 4
00210 ¢ie
17311t/

Stoge 5
0 0135" duo
4192 11/

o 6 stages mimicking pulmonar deposition

o Fractionation of aerosols by size

Stege €
© 0100 ¢io
T6 40 11/

i, — o o Top stage - PM>10pum

o Lower stages might have ultrafine fraction



Multi-stage impact - Chemvol 2400 sampler

800 L/min 2,55PM>10um B

PM>10um




Biochemical analysis

Impact subtrate processed

and the extract may be analysed:

o Protein contente
o allergen contente
o DNA analylis (PCR, etc)

Considerable amount of material for biochemical analysis



Metodos — Amostragem do Polen e Alergeno Atmosférico

Monitorizacdo dos
Aeroalergenos
Colector de Impacto
CHEMVOL 2400

800 L/min
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Cyclone sampler - uCoriolis

Weight: - 3 kg (with battery)

Dimensions: 22x 33 x36cm

Air flow rate: 100 to 300 L/min

Collection time: 1-10 min

Collected particle sizes: from 0.5 micro meter
Liquid output volume: 15 mL

Autonomy on battery: 1 hour
Decontamination: Hydrogen peroxide

DY ol
AP %0
https://www.bertin- ' - ?O$ \)0\6 o%&s
|n§’rrumgnts.com/producf/olr—somplers/corlolls— Q “\
micro-air-sampler/ 66 go
> oo




Pollen and spore

Summary

Allergens / Protein /
Toxins

Microorganisms
Allergen / Protein
Toxins / DNA
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Relevance of lake / watershed to bioaerosol composition:

water surface emissions # land emissions



Preliminary results on cyanobacterial aerosol emissions|

L]
from the Alqueva reservoir, southern Portugal S
E.A. Morales*?, C. Antunes?, A. Costa? , M.J. Costa?, M.H. Novais'?, M.A. Penha'? & M.M. Morais*? - J &
ILaboratério da Agua and 2Instituto de Ciéncias da Terra, Universidade de Evora, Portugal La boratorio da Agua

Detect cyanobacteria in aerosol samples, simultaneously testing the effectiveness of a novel sampling technique.

Justification
» Blooms caused by cyanobacteria have increased worldwide, probably due to climate change and to contamination of water bodies.

AN SIS

animal and human health.
» Bioaerosols containing cvanobacterial cells and their toxins have been formally studied onlv twice (Murbv & Hanev, 2016; Mav et al. 2018). This




Bacteria / Cyanobacteriae

Total Concentration
—_— Number Mass
(#fem®) or (ng/m?)
| Surface 63.9£0.9 12.4:0.6
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o : .:.Europe >400 Stations, 33 countries

1 o >60 stations

North & Central America >120 stations . .
\ . / in 9 countries
o 3y .. :‘o 'Y Ba
: ) "‘ f @ ‘O ’
° i 'L I i 8
o ®
° 3 5 stations
s @
13 stations, /‘. :." ‘ 2 .4
4 countries 9 stations,

5 countries



https://www.zaum-online.de/pollen-map.html

https://lince.di.uevora.pt/polen/

2 https://lince.diuevora.pt/polen/ ~ @& & | | Procurar...

I LINK base de dados - acre@ue... = pélen X

Polen

iniciar sessdo

0 que &7

0 polen & parte do sistema reprodutor masculino das plantas e participa na reproducdo sexuada das mesmas. As plantas que utilizam o
vento como agente disseminador do pélen (plantas anemofilas), na sua época polinica, emitem para a atmosfera enormes quantidades
de pdlen. Nos individuos suscetiveis, esse pdlen pode desencadear doenga alérgica respiratdria.

Esta pagina mostrara alguns dados polinicos da regido de Evora, podendo constituir uma ferramenta de consulta (til para investigadores
da area da aerobiologia ou da imunoalergologia, bem como para o publico em geral.

Tipo polinico: Urticaceae Tipo polinico: Urticaceae

Espécie: Urtico spp.

Familia: Urticaceae

Forma geral : ciicular

Tipo de aberturas :periporados
Digmetro : %13 Mm

Tipo de polinizacho : Anemofila
Perindo de florago : julbo asetembro

Espécie: Purietorio of foneis

Familia: Urticacens

Formsa geral : circular

Tipa de aberoras : riporado por vezes etraporado
Didmetre :13-15 Him

Tipode polinizacio: Anemdfila

Perindo de floragao : julbo & setembm

Thank youl!

’ UNIVERSIDADE

DE EVORA



https://lince.di.uevora.pt/polen/
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Extension of intine




