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Supports public health and health care for problems caused or
aggravated by the environment:

* Chemical and microbiological analyses of dust, air and surface samples

HEALTH PROTECTION *  Human biomonitoring (HBM) in blood, urine, and hair samples

National Service for Environmental Medicine at CHEM

European science-policy programs — epidemiological surveys that
involve HBM and/or environmental/occupational exposure assessment
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Project Partnership for the Assessment of Risk from
Chemicals (PARC)

Aim To develop next-generation chemical risk
assessment to protect human health and the
environment.

Duration 7 years (2022-2029)

Funding Co-funded 50% by EC and 50% by national
governments

Collaborators | 28 countries
= 200 institutions
3 EU authorities (ECHA, EFSA, and EEA*)

Coordinator ANSES*

*ECHA: European Chemical Agency; EFSA: European Food Safety Authority;
EEA: European Environment Agency; ANSES: French Agency for Food Safety,
Environmental Protection and Occupational Health
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Aims to harmonize HBM surveys from the very start:

* Unified SOPs: identical field sampling, handling, and storage
protocols before any samples are collected

* Analytical methods: laboratories must pass joint QA/QC
 Common core questionnaires & codebooks
 Aligned age groups & recruitment periods

Outcome > Comparable, high-quality data for robust risk
assessment across Europe
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PFAS are a priority chemical group within PARC due to their
persistence, widespread exposure and potential health

impacts.

Per- and polyfluoroalkyl substances (PFAS) are a large

group of human-made chemicals that are persistent in
the environment, widespread and bioaccumulative in

humans and wildlife

* |n humans, PFAS exposure has been associated with
multiple health outcomes
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— High certainty
--- Lower certainty

Developmental effects
affecting the unborn child

- Thyroid disease

Increased cholesterol levels

-~ Breast cancer
Delayed mammary gland

development
——— Liver damage ——
Reduced response _
to vaccines e ——— Kidney cancer —_
Lower birth weight —
aent Inflammatory
= bowel disease .-
(ulcerative colitis)

Obesity

Early puberty onset
_ . Testicular cancer —
Increased miscarriage risk

(i.e. pregnancy loss)
preg Y Increased time to pregnancy

Low sperm count and mobility N duced
regnancy induces

hypertension/pre-eclampsia
(increased blood pressure)

Health effects of PFAS in human health. Source: EEA
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LNS contribution to PARC PFAS activities

Capacities and platforms [ erefTnd innovation (SO3)

WP 7 - FAIR data (003.1) WP 8- Concepts and Toolboxes| WP 9 - Capacities
* Data policy {(management, harmonisation, (003.3) (003.2,003.4)
interoperability, exchange) # Safe and Sustainable-by-Design » Laboratory capacities and
» Data libraries « Early warning system networking
* Innovation for data analysis and uncertainty + Integrative Models o;ra il';“"E and capacity
uilding

WP 1= Partnership
managementand
coordination
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4.1. HBM
= Laboratory targeted analysis
= General population HBM
= Targeted studies:
* PFAS in mother-child (general population, early-life)
= Occupational population HBM:
* Waste management survey
= HBM-GV derivation
4.2. Environmental monitoring
* Indoor monitoring
4.3. Innovative methods
= Suspect screening

6.2. Integrated approach for exposure and

risk assessment

= Aggregate exposure from multiple sources and
routes

= Case study on PFAS-immunotoxicity on real-life
mixtures and environmental burden of disease
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WP 4
Monitoring and exposure
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WP 4 — PFAS Laboratory targeted analysis & Suspect Screening

Cleared for
Analyses

Compound

Prioritization

Governments G-EQAS (serum)

EU agencies Internal program for

National stakeholders other matrices

PFAS prioritized in PARC

Compulsory list: PFOA, PFOS, PFNA, PFHXs, PFDA, PFBS, PFHpS

Discovery list: 4:2 FTSA, 6:2 FTSA, 8:2 FTSA, 9CL-PF30NS, PFHXA, PFHpA, PFDoDA, PFUNDA, PFPeA, PFBA, PFNS, EtFOSAA, MeFOSAA, Adona, Genx
ist: TFA, PFPrA, PFELS, PFPrS, PFPeS, PFHxA, PFPeA, PFBS
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WP 4 — PFAS Laboratory targeted analysis & Suspect Screening

PFAS assessment at LNS

=
E g,
Comp ive PFAS Bi itoring by LC-MS/MS: Method

Validation and Serum-Plasma Comparability

Blood serum: compulsory & discovery lists

* Passed PARC QA/QC program

* Method accredited at LNS

Urine: short-chain list

* PARC QA/QC program in late 2026

Other matrices (dust, water, milk) & Suspect Screening: currently
sent to other PARC laboratories
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WP 4
Monitoring and exposure

HBM Surveys in the General Population
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WP 4 — General population HBM & indoor monitoring

24 countries

300 CHILDREN (6-11y)
- "

w |/

Biomarkers of exposure to
-Plasticizers: bisphenols, phthalates, and

DINCH

-Metals -Flame retardants
-Pesticides -Mycotoxins
-PFAS

Biomarkers of effect
-Renal markers
-Oxidative stress

»
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Luxembourg: LétzHBM (300 children and 300 adults)

300 ADULTS (18-39y)
- 1
A
Biomarkers of exposure to

-Plasticizers: bisphenols, phthalates, and
DINCH

-Metals -Flame retardants
-Pesticides -Mycotoxins
-PFAS

Biomarkers of effect
-Thyroid hormones -Oxidative stress
-Metabolic markers -Immunotoxicity
-Neurotoxicity

300 RESIDENCES
Environmental sample&
Indoor settled dust
Indoor air

Drinking water

PFAS: blood, urine, dust, and water
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WP 4 - Targeted studies: PFAS in breast milk and infant health
8 countries Luxembourg: LétzHBM Early-life Survey (240 mother-child pairs)
Pregnancy .
¢ timester Birth 1-2 months 6 month

[Mother @[] - .JJ%‘;E! .%D }

Bl D)

cord

,_ g Sampling at CHL/CHEM Sampling at home, by LNS

@ oo Juine  mik / nasal swab @@l stool
| ! Questionnaire @EPhysical measurements

PFAS: blood, urine, milk
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WP 4
Monitoring and exposure

HBM Surveys in Occupational Population

k 4
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WP 4 - Occupational population HBM: Waste Management Survey
13 countries Luxembourg: 58 participants, 4 companies (29 workers / 29 controls)
Day1 Day 2 Day 3 Day 4 Day 5
MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY
(- N N/ N N\ - A
Urine = Pre-shift ! & Post-shift
Blood £ End of the shift
DBS !u:laf the
shift
Buccal cells | == TE"Z:;:M
Hair ) Bef,:e"rs'mft"f
Wipes Each break

- 1-day*
Wristband I‘g B::ie“s“ri'i"fi“f En::I ;I the
Air ‘ $ lc?jr:ﬂete
Settled dust \5 w:::s‘:]fm

Documents | Consent forms at the Questionnaires Questionnaires
beginning of the shift) \ ) \ controls ) \ workers

PFAS: blood
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WP 4 — HBM Surveys: Examples of questions to be addressed

L Current exposure levels & time patters

Geographical comparisons

Exposure determinants

Association with health effects

Are workers exposed to PFAS when handling waste?

L Which working conditions explain exposure variability?
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WP 4 - Human Biomonitoring Guidance Values Derivation (HBM-GVs)

What are HBM-GVs?

*  Values up to to which, according to current knowledge, no adverse health
effects are to be expected when considering individual substances

*  Obtained from animal and/or human available literature

*  Support risk assessment and regulatory decision-making

Partnership for the Assessment of
LNS contribution: Risks from Chemicals

*  Led the scoping document on PFAS

Deliverable AD 4.3, part XII
Scoping document on PFAS
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WP 6
Innovation in regulatory Risk Assessment
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WP 6 - Aggregate exposure from multiple sources and routes

Consumer products

Environment

HBM exposure value

Aggregate exposure: Exposure from multiple sources (i.e., water, air, dust, diet, consumer products etc.) and/or
from multiple routes (ingestion, inhalation, dermal contact).
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WP 6 - Case study on PFAS-immunotoxicity

Real-life mixture risk assessment: to perform
harmonized mixture risk assessment using individual
HBM data within the relevant case studies

HBM exposure value
&
risk assessment

LNS

LUXEMBOURG

Environmental burden of disease (Health Impact
Assessment): to calculate attributable burden of
environmental risk factors (e.g., DALYs) in harmonized
way using individual HBM data
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Conclusions
PFAS Are Integrated exposure approaches across
Widespread populations and environments

Human biomonitoring provides the
evidence needed to protect current and
future generations.

Luxembourg contributes unique HBM and

Key Evidence
U environmental data through PARC

Integrated exposure and risk assessment
approaches support future regulatory and
public health actions
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