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Biomonitoring as an aggregate
exposure assessment tool

« Biomonitoring gives information on the total,
aggregate exposure to the chemical of interest

* Benefits:

« Considers all the sources of exposure (food,
environmental, consumer products, occupational)

* Considers all routes of exposure (including dermal
and hands-to-mouth exposure in occupational
settings)

 Considers the impact of personal working habits and
personal protection

 Challenges:

* |dentification of the most relevant exposure sources
and routes to target risk management measures

* Linking internal levels to external exposure
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Inclusion of biomonitoring
generally benefits risk
assessment,
providing it with more
confidence especially when
used together with
other exposure data.

Santonen et al., 2022, IJHEH, Vol. 249, April
2023, 114139
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Examples from authorisation
applications

* Lead chromate:

* Lead not absorbed through the skin (dermal
exposure considered negligible)

* Inhalation exposure, conservative estimates
suggested exposures < 10 pg/m?3

* However, majority of B-Pb measurements were
clearly above general population background
levels, and in 30% of cases B-Pb >100 pg/!
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Examples from authorisation
applications

 MOCA (4,4'-methylenebis[2-chloroaniline]):
 Use in polyurethane manufacturing

* MOCA has low volatility, but it is well absorbed
through the skin

* In MOCA authorizations, air levels have been
generally low but modelling of dermal exposure
have suggested dermal exposures up to >10
mg/kg in some contributing scenarios (melting
and mixing phases). Assuming 50% dermal
absorption this corresponds urinary MOCA levels
of >100 pmol/mol crea.

 Biomonitoring data from the companies shows
exposure levels generally well below <10
umol/mol crea.
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CrVI exposure and exposure

sources in HBM4EU
Chromates Study | T
* |In HBM4EU Chromates study* we £ [ L 2
observed that the highest internal =] ”“T T ran o T
exposures were related to the use of B ;3 e LL J 1
Cr(VI) in electrolytic bath plating. L e e
 This was regardless of higher air levels o oL oL LoL o o onon
measured in paint applications. S8 (8 £ F £ o8 0§ i ¢
|t was also noted that there might be
relevant bystander exposure in these
industries.
0.43; 5.13 (57) 0.09; 2.28 (54)
* Santonen T et al., HBM4EU chromates study - Overall results and 5.61: 154 (7) nd.
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chromium. Environ Res. 2022 Mar;204(Pt A):111984. doi:
10.1016/j.envres.2021.111984. 0-10:041 (15) 0.03;0.05(10)
0.50; 4.06 (107) 0.11; 22.31 (20)
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CrVI exposure and exposure sources in HBM4EU

Chromates Study

 In addition to inhalation exposure, dermal contamination showed significant

correlation with U-Cr levels in platers but not in welders

 This suggests a potential role of hand-to-mouth behavior to total exposure. On the
other hand, wipe sample results correlated also very well with air CrVI levels.
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Welding- exposure routes and correlation

between exposure and specific risk management
measures

In welders, the internal exposure correlated with CrVI air levels; the use of local

exhaust ventilation (LEV) and respiratory protective equipment (RPE) seemed to
be effective in reducing exposure in welding.

Spearman correlations: welders
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Plating - exposure routes and correlation between
exposure and specific risk management measures

* When evaluating the potential impact of
different RMMs on exposure, automation
of the process seemed effective in reducing _ T
exposure

10

8

 Similarly, the use of RPE correlated with
lower total exposure

6

4
L

« Based on these results it is not possible to
quantitate how much dermal

Total U-Cr post-shift (ug/g creatinine)
2
i

contamination affected total urinary levels _ . %
but at least they show that attention needs o T
to be paid also to dermal protection and s etctotaing e

general good industrial hygiene practises
in plating activities
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Correlation between air CrVI and U-Cr
levels )

* Even though U-Cr is not specific for Cr(VI), a
strong correlation with air Cr(VI) levels in
platers was seen.

» Because of the differences in the kinetics of
different CrVI species, welding resulted in
lower U-Cr levels as plating at the same A-CrVI
levels.

Post-shift U-Cr (ugig crea)
[ o]

« Our regression analyses on the correlations b)
between Air-Cr(VI) levels and U-Cr in platers :
and welders can be used to set biomonitoring
limit/guidance values for U-Cr corresponding
air CrVI limit values.

Post-shift U-Cr (uglg crea)

=> |f U-Cr levels show clearly higher exposure
than predicted by the air levels, this might be
due to high dermal exposure. :

Occupational Health

Bath plating workers no use of RPE (n=42)

Inhalable Cr (V) outside RPE (ug/m3)

Welders no use of RPE (n=46)

1 2 3 4
Inhalable Cr (VI) outside RPE (pg/m3)
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The use of HBM data in
(regulatory) chemical risk
assessment
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The use of HBM data in (regulatory) chemical risk

assessment

* |In several cases, the use of
biomonitoring data for risk assessment
was able to confirm the results of the
earlier exposure/risk assessments that
had used external exposure estimates,
reducing the overall uncertainty related
to the risk assessment.

» Examples: acrylamide, and UV-filter BP-3

* Either PBPK modelling or simple TK
approaches were used to convert internal
levels as external exposure

Occupational Health
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Background: Designing questionnaires is 3 key point of epilemiological studies assessing human exposure to
chemicalz. The lack of validated questionnzies can lead to the uze of previously developed and sub-optimally
adapted questiconaires, whick may recult in informaton bises that affect the study's validity. On this
eround, 2 multidisciplinary sroup of researchers Jeveloped a ceries of toals vo cupport Jata collection within the
HEM-E initiative The objective of this paper is to share the process of Jeveloping HEM4EU questionnaires, as
well az to provide researchers with harmonized procedures that could help them to design future questionnaires
to asoess environmental exposures.

Mcthods: In the frame of the wark packaze on survey desizn and fisldworl: of the HEM4EU, recearchers carried
out procedures necessary for the Jevelopment of quality questionnaires and related data collection tools. These
procedures conzisred of 3 oystematic search to identify questisnnaires used in previous human bismenitering
(HBM) ctudies, 2z well as the Jevelopment of 2 chechlizt and evaluation cheet to azgess the questionnaires
identifie]. The results of these evaluations were talien into consideration for the development of the final
questionnaires.

Rezuler: The main points covered by each of the cections included in HEM4EU questionnaires are Jescribed and
dizeuzged in Jdetail Additional tools developed for data collection in the HBM4EU (e.z. non-responder ques-
tionnaire, satisfaction questionnaire, matrix-specific questionnaire) are also addressed. Special attention is paid
to the limitations faced and hurdles avercome during the procesz of questionnzire Jevelopment.

Canelusions: Designing questionnaires for uze in HBM studies requires substansial effort by 2 multidisciplinary
team to guarantee that the quality of the information collected meets the study'z objectives. The process of
questionaaire development deocribed herein will contribute & improve the harmonization of HBM studies within
the social and environmental context of the EU countries.
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PARC T6.2.1 on aggregated exposure
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Summary

* Biomonitoring gives information on aggregated
total exposure

* Integrating HBM data to other information is
often needed to identify the main exposure
sources, allowing targeting of risk management
measures.

fmethyl ketone == ¢
™ 2nalysis
n

Penyiketor
Bhyicétone -

* Biomonitoring is extremely useful as a “reality
check” for exposure estimates made based on
external exposure and modelling.
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LOOKING FOR MORE INSIGHTS INTO
WORKING LIFE? FOLLOW US ON SOCIAL MEDIA
AND VISIT OUR WEBSITE TTL.FI/EN
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