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Risk assessment
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EXposure assessment

Internal dose

« Measure chemicals in
biological matrices such as
blood, breast milk, urine
(biomonitoring)

« Combine with knowledge on
distribution in the body

« Calculate body burden (total
amount in the body)

External dose

« Measuring concentrations in
delivering media, e.g. food
and dust

« Combine with exposure
factors (e.g. food
consumption or inhalation
rate)

e Calculate total intake

* Integrated exposure over
time
 Take individual differences

Into consideration (e.g. age
and gender)

« Compare different exposure
pathways

e Important for selecting
appropriate actions
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EXposure assessment

Skin contact


http://en.wikipedia.org/wiki/File:Uomo_Vitruviano.jpg
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Why focus on the indoor environment?

For traditional POPs consumption of food
IS main exposure route

Concentrations of PBDEs higher in serum
from the US than from Europe

PBDE concentrations Iin food from US
similar to that from Europe

PBDEs have been used in large quantities
indoors
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Conceptual model of sources, pathways
and exposure to POPs

Terrestrial
Food Web
. / Fruits, vegetables
Indoor . Region animal products
: » City | —
Environment \
Aquatic

Air, dust Air, soil Food Web
/ish, seafood

Human exposure

From S. Harrad (ed.) POPs, 2010
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Exposure to POPs

Indoor
Mass exposure
production *
commences Dietary
exposure
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Harrad and Diamond. Atmospheric Environment, 40, (2006), 1187-1188
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Principal objective
Diet
Dust l

N\

To characterise different
human exposure
pathways of BFRs and
PFCs by comparing
estimates of exposure
from diet, indoor air and
house dust with
biomarkers of exposure

Internal dose
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The BROFLEX study

beverages questionnaire

XRF

measurements \ breast milk

P
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XRF measurements

Measuring elements by x-ray fluorescence
Br found in electronics — probably BFRs

Previous studies have not found associations between
dust concentrations and number of e.g. electronics

Associations between XFR results and PBDE
concentrations dust in had previously been found*

Screening to see if some living rooms are likely to have
more BFRs in the indoor environment than others

* Allen et al. Environ. Sci. Technol. 42, (2008), 4222-4228
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XRF results
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Dust sampling

*What type of dust is most relevant for human exposure?

Vacuum cleaner bags Filter collection
 Integrated exposure . :
paspui Short interval
. Easy * Resource intensive
Do not know where  Easier to standardise
gg”rg%[[eeg as been — Floor dust vs settled

dust

« Carry-over — Standardised area?
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Indoor air sampling

Active sampling Passive sampling
e Short interval  Integrated exposure over
time

 Pumps makes noise
« Takes a long time to

* Collects small particles .
collect enough air

« Uptake rate

« Collects “only” gas-phase
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Assumptions for estimating intakes

Dust ingestion rate of 50 mg/day?

Infants of 6 months weighing 7 kg, consuming
/700 ml breast milk per day (3.1% fat)

Individual food intakes not yet calculated, values
from group of Norwegians exposed to background
contaminated food are used?

1EPA, 1997.
2Egeghy and Lorber. J Expo Sci Environ Epidemiol (2010) 1-19.
3Knutsen et al. Mol Nutr Food Res, 52 (2008) 217-227.
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Estimated intakes

BDE-47 adults BDE-47 infants

W Dust

_ @ Breast milk

N

L
o

i

Intake in ng/kg bw/day

o
Intake in ng/kg bw/day

median median

Sum PBDE adults Sum PBDE infants

- W Dust
@ Breast milk

IN
I

N
N

Intake in ng/kg bw/day
Intake in ng/kg bw/day

median




Norweegian Institute of Public Health

Table 3. Adult exposure intakes for all congeners and pathways, and predicted body burdens compared against measured congener concentrations in

blood and milk.

Description 153

Fraction

I. Exposure Pathway ng/day

Water ingestion 0.04 0.01 0.01 =<0.01
Soil/dust ingestion 102.9 39.9 . 10.7 6.9
Soil/dust dermal contact 24.9 9.6 . 2.6 1.7
Inhalation . . 1.0 0.2 0.1 0.2
Shellfish ngestion 4.6 34

Finfish ingestion . . 2.0 1.5 0.2 0.6
Beel ingestion . . 2.0 0.3 0.3 0.2
Pork ingestion . 1.9 0.2 . 0.3 0.2
Poultry ingestion . 42 1.1 . 0.7 0.04
Other meats . 23 0.4 0.4 0.1
Milk ingestion . 53 0.9 0.7 0.4
Dairy ingestion . 1.7 0.3 0.2 0.1
Eggs ingestion . 0.7 0.1 0.1 0.1
Total . 153.3 57.9 16.3 10.5
Fraction 0.28 0.11 0.03 0.02

Lorber. J Expo Sci Environ Epidemiol. (2008), 2-19
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Exposure to POPs

Indoor
Mass exposure
production *
commences Dietary
exposure
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Intake of HBCD In adults from Belgium
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Roosens et al. Environ Health Perspect. 117,(2009),1707-12
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Does intake of HBCD from house dust or
diet affect the serum level?

2
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Roosens et al. Environ Health Perspect. 117,(2009),1707-12
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Do the concentrations of PBDES In
house dust affect the plasma level?

?
_>

BDE-28 in dust and plasma BDE-47 in dust and plasma
(n=40) (n=40)

p= 0.0006

p= 0.0090
r = 0.5216 .

r = 0.4079

BDE 28 in maternal plasma
BDE 47 in maternal plasma

10° 10 10
BDE 28 in dust BDE 47 in dust (1st round)
(ng/g dw) (ng/g dw)

Frederiksen et al. Int J Hyg Environ Health. 213, (2010),233-42
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Do the concentrations of PBDES In the
Indoor environment affect the serum level?
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Watkins et al. Environ Health Perspect.119 (2011),1247-52.
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Take home message nr 1

Knowledge on the importance of
different exposure pathways is
Important for selecting appropriate
actions to minimise exposure.
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Take home message nr 2

The indoor environment can be an
Important exposure pathway for several
POPs and especially for those that are

— used In large quantities indoors

— not yet banned or restricted
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Take home message nr 3

The relative importance of each
exposure pathway might vary a lot
between individuals do to

— Variability in conc. in delivering media

— Variability in the exposure factors
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