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MPIC Primary Bioaerosols

Bioaerosol Definition :

* Airborne solid particles (dead or alive) that are or were derived
from living organisms, including microorganisms and fragments
of any living thing
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Life-time prevalence hay-fever
German adult population between 18 — 79 years

Langen U. Bundesgesundheitsbl 2013;56:698-706

* Female 16.5 %
« Male 13.0 %
 Total 14.8 %
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Epidemiology of allergic diseases in Germany

Percentage (within) of allergic diseases in Germany

Pollen allergy 86%
Dog- ore cat allergy 41%
House dust mite allergy 38%

Fungal allergy 14%
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Scientific context
I
« Up to 20% of the European population is suffered by pollen
allergies (e.g. allergic airway responses, rhinitis and/or asthma
bronchiale)

« Climate change will lead to an earlier and longer pollen
season, and more days with high pollen counts/burden

« Rare information on human exposure to pollen/bioaerosols
and particulate matter in cities

ccosE

EUROPEAN COOPERATION IN SCIENCE AND TECHNOLOGY 5
Dr Hans-Guido Miicke, UBA, Berlin



Scientific objectives
1
 How is the distribution/variation of pollen concentration at
different monitoring city sites (centre vs. sub-urban vs. traffic)?

« Because (usually) pollen quantities are higher in rural areas,
are pollen counts relevant for human health in a ,green’ and
big city like Berlin?

« Six weeks parallel PM,,, s and pollen measurements during
the high grass pollen season in May/June 2011 in Berlin
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Background on PM
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Background on pollen

|
© Stiftung Deutscher

Gesamtdeutscher Pollenflugkalender Polleninformationsdienst
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Project partner
I

Foundation German Pollen Information Service (PID)

. PID, University Medicine, Charité Berlin
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Measurement methods

 PM low volume sampler, Derenda

glass fiber filter
« Burkard pollen trap (Hirst 1952)

Abb. 2: Trommel beim Beschichten mit einer klebenden Folie.
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PM results (UBA)

« PMy, and PM, . gravimetrically determined (ug/m3); 12 May to 23 June 2011

n mean st.dev. min max
Tiergarten ppg, s 28 10.8 4.1 2.8 17.6
,City centre’
34.400 veh/24h PM10 28 18.9 6.6 8.5 34.4
Adlershof ppg, s 39 9.5 3.9 3.9 19.8
,Sub-urban’
4.400 veh/24h  PM10 39 15.2 5.2 7.3 29.5
Stadtauto-
bahn  pMmyg 40 22.6 7.5 8.4 35.5
,traffic’

152.200 veh/24h

,BLUME" PM,, results (mean May/June): ,City centre’ 20.0 pg/m3
,Ssub-urban‘ 15.0 pg/ms3
Jtraffic’ 21.0 pg/ms3
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Site-related PM correlations (UBA)
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Pollen results (PID)

E—
Pollen sampled and optically determined (*counts/m?2 air per 24h); 12 May to 23 June 2011

pollen n mean st.dev. max
Tiergarten  8rass 43 7.9 7.9 33
City centre’ total 43 62.1 34.3 136
Adlershof grass 43 11.8 15.5 65
,sub-urban’ total 43 55.8 41.6 185
Autobahn  grass 43 17.2 18.2 83
traffic’ total 43 72.3 36.9 163
« Mmedium strong
N of days (43) zero weak (1-5%) (6-30%) (>30%) max
Tiergarten
,city centre’ grass 3 18 21 1 33
Adlershof
,sub-urban’ grass 4 16 19 4 65
Autobahn
traffic’ grass 2 10 23 8 83

*Ref: H.Behrendt et al. 2007

14
Dr Hans-Guido Miicke, UBA, Berlin



PM/pollen correlations

Modellzusammentassung und Parameterschiatzor

Aphangige Vanatie GrasecTe:

Modellzusammeniassung

I PMI10

grass Eu]len

Adlershof — Tiergarten 0.87

0.84

Tiergarten — Stadtautobahn 0.81

0.82

Adlershof — Stadtantobahn 0.77

0.81

Table 3. Pearson correlations coefficient for PM10 and grass pollen; (** p < 0.01)
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Pollenflight statistic 2011 (DWD)
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Conclusions

« Allergenic pollen exposure could be very high and health-relevant
In an urban agglomeration, like Berlin

«  EXposure relevant peak pollen concentration close to busy roads

 No evidence on PM-related fraction of pollen/primary bioaerosols
yet

« Repetition/verification of 2011 pilot parallel PM and pollen

measurements in 2013/14 (March to August at motorway site
Berlin)

Dr Hans-Guido Miicke, UBA, Berlin



Future planned Activities

 ,Pollator’ for personal pollen exposure assessment (PID)
(2014, left prototyp) RIS

Bluestone Technology
funded by MoRT
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Future planned Activities

Typical
optics — electronics — precision mechanics :‘rr:;;c;s:coplc
we Dbring technologies together WETZLAR oo
polien

(green) and

Homepage | Company | Service | Contact | Imprint | Archive | [EEEcum dirt

particles
(red)
Trermal s Technical specification
Electronics Pollen taxa determined and counted by the BAAS0O:
Optics
Fiber Optics
Precision Mechanics Allergologically Allergologically
relevant not relevant Pollenmonitor Dimensions:
Contract Manufacturing Technical specification
(LxW xH):
Solutions Informations about Pollen
Monitor
Materials Management Hazel (Corylus) Maple (Acer) 900 mm X
Logistics Videos 700 mm x
After Sales Service Alder {Alnus) Beech (Fagus) Opening pollen monitoring
control center
Quality 1800 mm
Birch (Betula) Yew (Taxus) mrﬂh ndort Lahn-
Instruments Company - Video
Microscopes Gra s{sp':;::;;c;i‘; Rye Oak (Quercus) 3:;‘;"“!"'"9"9'"“90
Dust-Measuring Power
Equipment i consumption:
B Mugwort (Artemisia) || Hornbeam {Carpinus) Fairs, B and P
Pollen Monitor symposia
Compamed 2014 (3'7 kv)v
Ragweed [Ambrosia) Rye (Sacale) B . max.) at
EMV-Lab Betrieb
genommen 230 V AC
Willow (Salix)
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Future planned Activities
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Personlicher Pollensammler “Pollator”
Entwicklung: Bluestone Technology GmbH in Kooperation mit Stiftung
Deutscher Polleninformationsdienst. Geférdert vom BMFT.

« Saugleistung 10 L/min

« Erfassung der Pollen von 2 Stunden bis zu 7 Tagen durch Veranderung der
Laufschnelligkeit

 GPS (zur Erkennung und Dokumentation, wann der Nutzer in Innenrdumen
oder drauf3en war)

« Auswertung zentral per Mikroskop; durch eingebauten Scanner in nachstem
Update.

« USB-Eingang (auch zur Batterieladung)

« Erfassung und Speicherung von Temperatur
« Erfassung und Speicherung von Feuchtigkeit
« 9cm hoch, ca. 100 g

TrendForum
Allergologie

Marktplatz der Moglichkeiten
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