Beljing
Jun-26 T Jun-30

Ulrich Franck, Arne Leitte, Thomas Tuch, Annegret Kindler, Maria
Manjarrez, Heinz-Josef Klimeczek, Stefan Réder, Alfred Wiedensohler,
Olf Herbarth, Irina Lehmann

Airborne indoor particles.

Airborne exposure in urban environments is socio-spatially
distributed: The example of Berlin

ﬁ HELMHOLTZ

Dr. rer. nat. Dr. rer. med. Ulrich Franck CENTRE FOR
ENVIRONMENTAL

ulrich.franck@ufz.de RESEARCH - UFZ




Outline

@ Indoor particles
- 1/o T concentration ratios
- outdoor traffic and indoor smoking

- indoor concentrations and respiratory health effects
In young children

& Airborne exposure in urban environments is socio-spatially
distributed

= Spatial variations T maps
= Social indicators and exposures

= Variation of health effects of exposure to PM # neLmnoLtz
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INDOOR PARTICLES

A 1/o concentration ratios

A Outdoor traffic T an indoor source

A Office (example - photocopiers)

A Measurements I n childreno

A Indoor concentrations and respiratory health
effects
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State of Knowledge

A Most particulate matter health effects studies use outdoor (ambient) PM
as a surrogate for personal exposure.
A More than half of the bodyds intak
A Thus, most illnesses related to environmental exposures stem
from indoor air.

A Indoor particle sources are:
- ETS
- heating, cooking
- Incense/candle burning
- ot her sources (printers, é)
- outdoor air (!)
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Time budgets

PM Exposure

indoors not public /
at home individual
transport

outdoors

indoors at

(nighttime) (daytime) ﬁHELMHOLTz
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1/0

- All seasons

- Night and day

- Unihabited rooms

- Absence of indoor sources
-  Modern windows, closed

- SMPS
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Course of time

Number concentrations
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Size distributions - example

indoor and outdoor
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Size distributions - mean
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I/0 - correlations

correlation outdoor 34.25 nm-indoor 107.7 nm
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Shielding indoors
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I/0 relationships

LESS:
indoor environment is generally shielded against outdoor particulates,
- lower number concentrations indoors than outdoors,

(if no important indoor sources)

| ARGER:

iIndoor size distributions of particles very different from outdoor one:
- concentrations of very fine particles are decreased significantly

- concentration maxima are shifted to larger diameters

| ATER:

: time lag between outdoor and indoor number concentrations
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1/0

- Measurements before and after reduction of
street traffic

- Workdays and weekends, nighttime and
daytime

- Unihabited rooms

- Absence of indoor sources

-  Modern windows, closed

-  SMPS

ﬁ HELMHOLTZ

CENTRE FOR
ENVIRONMENTAL
RESEARCH - UFZ

e S




>20,000 cars/d

Traffic associated aerosols &lmr o~ some

Indoor exposure reduction - workdays
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>20,000 cars/d

Traffic associated aerosols &lmr o~ some

Indoor exposure reduction T rush hours
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Indoor measurements and health effects
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Photocopiers

- Elango et al., Environmental Health 12 (2013) 78
- PM2.5, PM10

- 81 workers

- Spirometry

- Inflammation markers
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Photocopiers - lung function
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Figure 2 Lung function parameters of the subjects. The box
plots show the sample median (central vertical line), and the range
within which the central 50% of values fall (box length), with the
box edges at the first and third quartiles. The whiskers show the
range of values, and outsider values are indicated by small “o"s. Far
out value is indicated by asterisks.
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PHOTOCOPIER
OPERATORS IN INDIA
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Photocopiers - oxidative stress and systematic inflammation

PHOTOCOPIER OPERATORS IN INDIA
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Figure 1 Symptoms of exposure among the subjects. A - Skin problems; B - Eye problems; C - Nose irritation; D — Throat pain; E — Nasal
blockage; F — Cough; G — Excessive sputum production; H — Wheezing; | - Allergies; J — Breathing troubles.
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Photocopiers - oxidative stress and systematic inflammation

Table 8 Markers of oxidative-inflammatory status

Marker Control n=43 Photocopier p value Non smokers

operators h =81 Controln =29 Photocopier p value

operators n =46

Total protein (g/L) 68.9 (63.0 - 76.3) 724 (66.1 = 75.3) 0167 68 (60.1 — 73.0) 72 (67.7 - 74.8) 0.048
Albumin (g/L) 396 (36.7 — 44.9) 37.1 (33.1 - 409) 0011 388 (346 - 423) 36.5(329-41.0) 0.228
Globulin (g/L) 27.1 (204 - 35.8) 34.0 (286 — 394) 0.015 279 (204 - 355) 34.0 (29.0 - 39.3) 0.042
FRAC (mM) 15(08-19) 1.0(08-14) 0.010 16 (08 -20) 1.007-14) 0.008
TBARS (uM) 14(1.0-19 27 (21 -35) <0.001 14(08-17) 28 (21 -34) <0.001
8-lsoprostane (pg/mL) 417 (236 -528) 464 (31.7 — 654) 0.146 354 (205 - 515) 455 (24.6 — 67.5) 0.159
CRP (pg/mL) 14 (06 - 26) 09 (04 -18) 0.083 1.7 (1.0 - 2.8) 1.0 (04 - 20) 0.051
ICAM-1 (ng/mL) 113 (97 - 165) 187 (104 - 266) 0015 113 (99 - 165) 135 (101 - 239) 0356
LTB, (ng/mL) 13.0 (7.6 = 40.1) 819 (223 -159.1) <0.001 92 (6.5-159) 8(12-169) <0.001
CC-16 (ng/mL) 73(27-283) 7.8(33-3398) 0.705 78 (27 -36.1) 1(29-323) 0.508
ECP (ng/mL) 135 (80 — 207) 213 (118 — 307) 0.009 128 (80 — 207) 5(147 - 327) 0015
IL-8 (pg/mL) 174 (106 - 186) 18.1 (17.1 = 20.7) 0.001 164 (86— 178) 182 (16.7- 21.1) 0.002

FRAC Ferric Reducing Antioxidant Capacity, TBARS Thiobarbituric acid reactive substances, CRP C-reactive protein, ICAM-1 Intercellular Adhesion Molecule 1,
Leukotriene B, - Leukotriene B4, CC-16, Clara cell protein, ECP Eosinophilic Cationic Protein, IL-8 Interleukin 8, pg Picogram, ug Microgram, ng Nanograms,
mM Millimoles, pM Micromoles, p values for Mann Whitney test.

Elango et al.,

Environmental Health 12 (2013) 78
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Indoor concentrations and health effects

- 129 homes

- Mass and number concentrations
- Questionnaires

-  Medical examination
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|l ndoor al r : chi |l drenos

A German toddlers spend more than 87%
of their time indoors.

A Among the total time budget, German girls younger than
seven years are 75 % and German boys 73% of their
day at parental home.
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Introduction

Gapes of knowledge

A Measurements of size resolved indoor particle concentrations

In apartments
A Associations between (non-occupational) indoor particle
concentrations and health effects

Aim of the study

A Verification of associations between concentrations
of indoor particles and respiratory health effects

A Identify typical sources of indoor particle exposure
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Material and Methods

Study area / Measuring site

A City of Leipzig (Central Germany, ~ 530,000 inhabitants)
A 129 apartments of participants of the LISA (Leipzig) study

Measurements

A Measurements 10-20 min in calm air without people in the room

A -  total number concentration
- number concentrations of particles > 0.3; 0.5; 1.0; 5.0 pm
- mass concentrations (PM1; PM2.5; PM10)

Questionnaires

Aheating, cooking, traffic, smol
Alage, month of Dbirth, g@i@{jﬁﬁ, S |
ENVIRONMENTAL
RESEARCH - UFZ
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RESULTS: Indoor Particle Concentrations

_

total number concentration | g 75 | 15950 | 4,057 | 6,023 | 16,057 | 30,348
particles (1/

mass concentratlon of
particles (Lo
m
— PM25 | 320 | 656 | 100 | 200 | 660 | 1150
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RESULTS: Indoor Particle Concentrations
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