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Introduction

ENVIRONNEMENT AGRICULTURE AGROALIMENTAIRE

Procédés de fabr:catlon

Filieres animales

Air Filieres végétales

R'x

Eau Sol

ALIMENTATION
Denrées alimentaires d'origine animale

BIOMONITORING
Population générale, femme enceinte, faetus, nouveau-né

SANTE HUMAINE

Perturbation endocrinienne
Stéroidogenese, reprod. et dévt.,
cancers hormono-dépendants
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L'étude des résidus et contaminants chimiques depuis leurs sources jusqu’a ’'Homme

Génétique, styles de vie,
Microbiote, ...

Intrants chimiques
Résidus et Contaminants

Marqueurs
d’exposition

Marqueurs
d’exposition

Qpproc}‘l’; ciblées et non cibléy

Marqueurs d’exposition et marqueurs d'effet

SANTE
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Introduction Plusieurs défis sur le plan analytique

Des niveaux de concentration extrémement bas Des matrices biologiques complexes

mg

HE

ng

pg

fg

Sensibilité Spécificité

103
106
Un besoin d’identification non ambigle et
10° de quantification juste et précise
10-12
10-15
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Introduction Plusieurs défis sur le plan analytique

Fonds Européen
de Développement Régional

) PAYS DE LA LOIRE
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= UPLC-IM-HRMS (x 1) GC-HRMS (x 3) GC-C-IRMS (x 3)
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Introduction Plusieurs défis sur le plan analytique

Isoler (extraire et purifier) pour mieux caractériser Fractionner pour optimiser le prélevement

Sample

|
|

Fraction 1 Fraction 2 Fraction 3

h
Glassware Transfer Activated Silica Column

e —

: Bisphenols Phtalates
= = =
Vial Transfer Evaporation Carbon/Celite Column
_ GC-HRMS GC-MS/MS LC-MS/MS LC-HRMS
I
- | =
GC- HRMS measurement Data processing Quantification Reporting

) Carrefours de linnovation

2gronomique 19 décembre 2018
APCA | Avenue George V | PARIS




Introduction

Un exposome chimique tres étendu

T

Méthode quantitative
disponible et validée

Known unknown

Structure connue mais pas
(encore) de méthode ciblée
quantitative bien établie

Unknown unknown

Marqueur
encore inconnu

d’exposition
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Les nouvelles approches méthodologiques

Approche analytique

Mesure ciblée
(Targeted)

Mesure semi-ciblée
(Suspect screening)

Profilage non ciblé
(Non-targeted
screening - NTS/NTA)
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Exemples

PFOS PBDE47

Panel étendu de pesticides,
nouveaux retardatateurs de
flamme, halogénophénols,

Marqueur d’exposition non
encore identifié




Introduction Du ciblé vers le non-ciblé : un continuum

Préparation de I'’échantillon

« dilute & shoot » LSE/LLE SPE

2 0 2
D>
\ 4

[
C Neutral Loss SRM
Full Scan DIA DDA Parent scan MRM

P>
Y
m r—

Stratégie globale
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Introduction Le principe général du suspect screening

Matrices environnementales Profilage par chromatographie- Annotation des descripteurs obtenus via
Matrices alimentaires spectrométrie de masse haute résolution I'interrogation de spectres de référence
Matrices humaine (LC-HRMS, GC-HRMS) (Quel niveau de confiance / identification ?)
Suspect screening
‘ predefined list of
target markers
— L PFOS HBCD o opE
—| . Atraz ? PP
N P2 Ay ?
d - gﬂ.ﬂd-i ? ?1 'p . ? ?
“JU\ o I R T
] ‘ ‘ | k AA’ 0.9247 l l ‘ |‘ | i ‘ ‘I “
LA L o LA MU L L
T i |
0 50 0 500 000 A0 N0 W 00 BN DB B0 0N Accurate mass 000 560 1000 1500 2000 2500 200 BM 4000 4600 5000 5500 6000
Mimdes Retention time g
MS spectrum
MS/MS spectrum
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Introduction

Chemistry driven approach
(look for particular signatures, e.g. halogens)

WL D

e |

L . 064
,EQ E 0.60  HaloSeekervi.0 ®™
o 0.56 =

S &5 0.52

® C sz

w O

GI b= 630 680 730
>~

T« H/Cl-scale m/z

)

2gronomique

Biology driven approach

Le principe général du non-targeted screening

(look for biological activity / toxicity, e.g. EDA, adducts)

environmental

contamination
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Statistic driven approach
(look for temporal trends, differential patterns)

Bl BN

Samples A #  Samples B
(e.g. old, lower {e.g. recent, highly
exposed)

exposed)
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Cara@tériser I'exposition externe Applicagion a la sécurité chimique des aliments

Model Generation Practical implementation

° FOOD ADDITIVES & CONTAMINANTS: PART A U‘ Taylor & Francis
. hutps://doi.org/10.1080/19440049.2018.1496280 Tiyloe & Frandis Group
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Experiment 1

When LC-HRMS metabolomics gets 1S017025 accredited and ready for official lsoi!
controls - application to the screening of forbidden compounds in livestock \

18calves | | 2days
Holstein |  Clenbuterol . ~Per®s 17025,
80 days old i | 10ug/kgbw Gaud Dervilly-Pinel’, Anne-Lise Royer?, Elena Bozzetta®, Marzia Pezzolato®, Loic Herpin?, Stéphanie Prevost® a &
: i and Bruno Le Bizec

y=-0.91x [M1]+ 0.44 x [M2] + 0.37 x [M3]

Treated animals

Threshold Definition

Traitement aux promoteurs

5 de croissances anabolisants MR ORI
E Control animals \ 3 (2002(657(EC)
s 5 2 (B_agonistes)? 2.2 SCREENING METHODS

Q
(X J Only thoseé analytical techniques, for which it can be demonstrated in a documented traceable manner that they aré

validated and have a false compliant raie of < 5 % (f-error) a the level of interest shall be used for screening purposes in

. . conformity with Directive 96/23/EC. In the case of a suspected non-compliant result. this result shall be confirmed by a
| I firm: hod.
“. eI Valldathn confirmatory met
Suspicion oo+
(3

Experiment 2 threshold

USELECTIVITY >

L.. ® .

f+A% Experiment 3 -
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Caractériser 'exposition externe Application a I'étude de I'impact du traitement des eaux

Projet PEVEO
Collab. LABERCA-VEOLIA
(V Ingrand)

@ veoua
ENVIRONNEMENT
. Gl Recherche & Innovation
Eaux de surface Procédés de traitement Eau potable
Présence de résidus et (ozonation, chloration,...) Elimination de certains poluants natifs...

contaminants chimiques “parents”
Ex : Ethinylestradiol (EE2)

mais... génération de certains sous produits ?

Génération puis comparaison de profils chimiques globaux avant et apres traitement Naclo

ﬁ 0, ...

i

Abundance _

« Controle » « Traité »
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Caractériser I'exposition externe Application a I'étude de I'impact du traitement des eaux

1. Détection des composés 2. Extraction des signaux 3. Elucidation structurale des sous-
constituant les profils différentiels avant/aprés traitement produits de dégradation de I'EE2
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Caractériser 'exposition externe  Application a la détection de contaminants émergents
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. -
Analytica Chimica Acta ﬁ A R
Journal homepage: wiww.alsevisr.com/lccata/ach 0.9 = = o x
- B e fa
e ---4’..1’ * -
Screening halogenated environmental contaminants in biota based on @mmm 0.8 F s oF * N §
isotopic pattern and mass defect provided by high resolution mass ; - d. .
spectrometry profiling 07 Sy L I I .
Ronan Cariou’, Elsa Omer, Alexis Léon, Gaud Dervilly-Pinel, Bruno Le Bizec E 5 1 - - ., SR ° r _
LUNAM triversit, ONIRIS, Lahoratole d¥tide des Résidus ¢f Contmninants dons les Aliments (LARERCA), Wantes, F-44307, Frshce o . . 3 ST T =
'Té 0.6 - hd 6",":--&-' -:’ S
. S Fee 4= /l"',"'_"!' e = . o
RT. 0.50 - 24.50 £ g Ve ;7; [
100 = S0, -
] S 05 — gy e
903 o a . 2 & ) 4 Ll I
E Possible application = S I S L °r
80 - S 04 T
] 14.06 to screen for not yet < R . L <|=< =
709 o O H <% & = - ®
g known novels flame = R . e
T 60 . . 0.3 S
£ retardants, pesticides o T O N I sl
50 . - - B )
g ] metabolites, Br/Cl 0z 1 ; L
g 40_; phenols, BR+Cl POPs Subset of paired features -
304 . - HBCDD & adducts . -
3 ’ 1371 0.1 - X -
205 BT L | e | (b CP acetate grid s
= P N CP grid AN )
7 0.0 t + + + t t
S A A S N JRELILY = - '\JL o LI TR B BB 250 300 350 400 450 500 550 600 650 700 750 800 850 900
2 (5] 8 1012 14 16——18—20—22
Tire (min) H/Cl-scale m/z

Carrefours de linnovation
19 décembre 2018

APCA | Avenue George V | PARIS

2gronomique




Plan

¢ |[ntroduction

e Caractériser l'exposition externe

e Caractériser |'exposition interne

e Conclusion

Carrefours de linnovation
agrgnc}m|que 19 décembre 2018
APCA | Avenue George V | PARIS




Caracteriser I’exposition interne Application a la détection de contaminants émergents

T T—— Emerging pollutants in the EU: 10 years ==
laboratories for monitoring of emergin : ;
Great Lakes Water Quality S envitonmentsl polutants of NORMAN in support of environmental pun
AGREEMENT policies and regulations . _efsa-
PRIORITIES 2007-09 SERIES Valeria Dulio'*®, Bert van Bavel’, Eva Brorstrém-Lundén’, Joop Harmsen®, Juliane Hollender’, 2
Work Group Report on Chemicals Martin Schiabaché, Jaroslav Slobodnik’, Kevin Thomas” and Jan Koschorreck! European Food Safety Authiority
of Emerging Concern EFSA’s Work on Contaminants and Emerging Risks
y
Level of : o
1 on Emergin
. Lower concentration levels ref oty gt
maturity

Metabolites vs parent compounds
Less structured networks/labs

= Pes vidll/E

Andrea Altieri - Emerging Risk Un

Using the US EPA’s CompTox Chemistry
Dashboard to support identification and
screening of emerging contaminants in
the environment

How to Assess the Risk of Emerging Chemical

Contaminants in Foods
9/ \

ach
Mel

ENVR 136

Environnent Food HBM
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Caractériser I'exposition interne Application a la détection de contaminants émergents

/ / \ Pillar 1: Science to Policy

':'..‘:_ \ COO rd . _WP4: Prioritisation and WP5: Translation of WP6: Sustainability and PI I I ar 1

HBMA4EU * input to the annual work i _ : o
plan results into policy capacity building r" vito
AR | | e L S
Mm science and policy reet Schoeters,
- for a healthy future Marike Kolossa- Pillar 2: European HBM Platform Pillar 3: Exposure and Health
— Gehring, DE

WP11: Linking HBM, health surveys,
and registers

WP12: From HBM to exposure

WP13: Establishing exposure health
relationships

Call: H2020-SC1-2016-RTD WP7: Survey design and fieldwork
: . f preparation
Project nb. : 733032 [~
“Human Biomonitoring for EU” / g WP8: Targeted field work surveys and

alignment at EU level

e European Joint Programme (EJP) — Cofund U ———
DG RTD, DG SANTE, DG ENV, DG GROWTH, JRC . CITETTE _ )
P|“ar 2 WP15: Mixtures, HBM and human Pl”ar 3
. . . ocoeo health risks
: .28 countcnes, 4].. G,r;ant Signatories + 68 %:w WP16: Emerging Chemicals il !nserm
linked third parties” (LTPs) e Salud

Carloslli

Robert Barouki, FR
Argelia Castafio, ES | WP3: Internal Calls |

National and EU Stakeholders; Advisory Board

e Total cost: 70 M€
EU subvention: 50 M€
INRA budget : 763 k€

WP2: Knowledge Hub

WP1: Programme management and coordination
Scientific and Administrative Management
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Caractériser I'exposition interne Application a la détection de contaminants émergents
The HBM4EU WP16 action plan

Conventional HBM circulating / excretion compartments

1. Capitalize on existing suspect screening capabilities Blood Urine

, -
Selection/exchange of samples from
existing EU cohorts/biocollections J
- General population @
- Occupational populations Semi-targeted high resolution MS profiling

GC-HRMS LC-HRMS
2 LC-HRMS and GC-HRMS profiling

MHH L

A T R e
[

e
!

B
o]

technologies n V

(6 countries/labs and various instrumental &
platforms incl. (Q)-Orbitrap and (Q)-TOF)

after complementary procedures and )

| ‘
_Mh‘u JJJJ

b

U

Annotation through reference MS libraries

A

Data processing and analysis through
complementary procedures and tools
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Caractériser I'exposition interne Application a la détection de contaminants émergents

h H 4 W 1 . I Examples of detected compounds in urine samples
The HBMA4EU P16 action plan based on MS1 Verification & confirmation pending:
fﬁ’ HELMHOLTZ |:‘f> Compound MDL (pgiL) # of samples
H H Fp H HHT CENTRE FOR
1. Capitalize on existing suspect screening capabilities ENVIRONMENTAL (155 1otaly
RESEARCH - UFZ 1-Butyl-3-methyl-imidazolium (+) 0.08 76
DEET (+) - 48
HBM2_BCLoess_PQN_SIMCA.M6 (OPLS-DAY), log Par OPLSDA ® belgium Boozothiazoloi () o2 .
Scaled proportionally to R2X : Eﬁ::fepum'c Propamocarb (+) 35 23
Colored according to Obs ID (country) @ holland — |N?A : Benzophenone (-) 5.1 =100
SUENCE & IMPACT e 2-Naphtalene sulfonic acid (-) 23 37
€01 RN MEDIZINISCHE Bentazone (-) 0.70 30
w0 e 2 Hydroxybezothiazole () 2.40 24
< 201 Butylparaben (-) 2,80 >100
T @ Propylparaben (-) 230 27
g o Ui
= 20 :
Compound Occurrences children Occurrences mothers  Total occurrences
0 2-phenyl-1H-benzo[d]imidazole-6-sulfonic acid 29 30 59
-60 - phthalic acid dibutyl ester 28 30 58
80 tributylphosphate 19 23 42

-150 50 100 triphenylphosphate
benzothiazole

4 1 5
1.00121 * (1] 0 6 6
butylparaben 1 0 1
2 0 2
0 1 1

9

1= 0.0961 R2x[2] = 0.0456 Ellipse: Hotel1109"s, ddod 581404 urc2)

dibenzothiazyldisulfide
diphenylguanidine

ethylparaben 12 21
oxyquinoline 30 30 60
phthalimide 11 9 20
tri(butoxyethyl)phosphate 6 1 7
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Caractériser I'exposition interne Application a la détection de contaminants émergents
The HBM4EU WP16 action plan

Harmonization of mass spectral annotation
2. Expand the current suspect screening capabilities strategies for untargeted chemical profiles

Sample prep, LC/GC, and HRMS procedures

- Crossed sample preparation procedures
- Harmonized data acquisition guidelines : V
- Consolidated QA/QC dispositions “.‘

- Interlab assay for QA/QC consolidation

_ Aggregation of already existing data WHAT'S MS alflg_dependent scan MS/MS reference data
- Modelling new data Ealral~ silliin — e
- Generation of new experimental data 10 DO ST .
gl o T
= ,J lT |3t

[ o Tl '
Common and consolidated annotation WHAT’S
framework and related reference library, 70 DO

e.g. MassBank format

Consolidated framework for MS profiles annotation

wi—f 2
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Caractériser I'exposition interne
The HBM4EU WP16 action plan

Application a la détection de contaminants émergents

One extended and QA/QC consolidated annotation MS reference library

2. Expand the current suspect screening capabilities

| 1UPAC_Name_p  OtherNames_PU Manaisotopic_M MolecularFormu
X_1 INCHIKEY c@s.no CAS_PubMed smiles [+
1 UBMED BMED ass la_PUBMED
37598 37597 NZGWDASTMWD; 15932-80-6 15932-80-6 5-methyl-2-prope Pulegone, p-Men CC1CCC(=C(C)C)C 1521201151 C10H150 153.1273916
. 37593 37598 NZHAUOLVIWXXE 87848-97-3 87848-97-3 6-[2-(4-methylph 87848-97-3, EINECCcleee{ccl)C2(0C  269.1051934 CI6HISNO3 270.1124698
- Aggregated list of ECs (n =70 000) 37600| 37599 NZHGWWWHIYHz 53902-12-8;53902- 53902-12-8 2-[[(E)-3-(3,4-dim tranilast, Rizaben COC1=CC=C(\C=C'  327.1106727 C18H17NO5 328.1179491
37601 37600 NZHMAQSCHUSS: 1248-42-6;1248-42 54063-52-4 methyl 2-[4-(2-pi| Pitofenane, 5406: [H#].[C-].COC(=C  367.1783583 C22H25N04 368.1856347
(Norman, AFSA, ECHA, EPA, REACH, OECD, 37602 37601 NZHUXMZTSSZXS|42399-40-5;42399- 42399-40-6 (25,35)-5-[2-(dim: Deacatyldiltiszen [H][C@]L(SC2=C(c  372.1507634 C20H24N2035 373.1580398
TEDX, ) 37603 37602 NZHXEWZGTQSY) 596-43-0;596-43-0 536-43-0 [bromo(dipheny! Bromotriphenylm BIC(CI=CC=CC=C1  322.0357134 C19H15Br 323.0429898
37604 37603 NZIACPHCVAFIBF 69844-33-3;69844- 69844-33-3 (5-methyl-2-prop 69844-33-3, 5-Mei CC[C)CC(=0)OC1=  234.1613799 C15H2202 235.1692564
37605 37604 NZIDBRBFGPQCR 93878 53878 octyl 2-methylprc Octyl methacrylal CCCCCCCCOC(=0]  198.1619799 C12H2202 199.1692564
- First level curation 37606 37605 NZIDEIRWYRIYAI- 68692-77-3;68692- 68692-77-3 (1-phenyloyclohe (1-phenyloyclohe OCCI{CCCCCT)CE:  190.1357652 C13H180 191.1430416
37607| 37606 NZIOTNYOVJRBSN 54746-52-0 54746-520 (25)-2-(butanoyla N-(1-Oxobutyl)-L- CCCC{=O)NIC@@  219.0929141 CIHITNO3IS 220.1001306
(overla ps, unam biguous compou nd ID, QA 37608 37607 NZIUUYVTEDHFPI 12225-85-6;20262-109603-48-7  (32)-6-acetamido Reactive Orange : [Na+].[Na+].CC[={  573.0181706 C20H1SN301153 5740254471
37609 37608 NZUSYLOGZGIHU-71216-01-8 71216-01-8 1-[3-{2-ethylhexc 71216-01-8, N,N"-CCCCC(CC)COCCC  584.4301563 C3AHS6NAOA 585.4374328
consolidation) 37610 37609 NZISGBXNOJOC) 37794-15-3 37794-15-3 4-methylsulfinylt 4-(methylsulfinyl C[S](=O)clccc(C=(  168.0245002 C8HS02S 165.0317767
. 37611 37610 NZJWITSLFKTATC: 71510-64-0;7544-€ 71510-64-0 4-(benzylamina)t4-(benzylamino)t N#CCCCNCeloccer 1741156985 CLIH1AN2 175.1229749
- MS ready data calculations 37612 37611 NZIXADCEESMBP ' 3079-28-5 3079-28-5 1-methylsulfinylc Decyl methyl sulf CCCCCCCCCCISI(C  204.1547861 C11H240S 205.1620626
37613 37612 NZKIRHFOLVYKFT 4466-14-2;4466-1¢ 5777-73-1 [2-methyl-4-oxo- Jasmoline |, ACINCC/C=C/CCI=C(C)  330.2194948 C21H3003 3312267713
37614/ 37613 NZKIRHFOLVYKFT 4466-14-2;4466-1¢  #N/A (2-methyl-4-oxo- CTK8J4295, Cyclop CCC=CCCI=CIC(C(  330.2194948 C21H3003 331.2267713
- Second level curation 37615 37614 NZKIRHFOLVYKFT 4466-14-2 2466-14-2 [(15}-2-methyl-4- Jasmolin |, 4466-1 CC\C=C/CCI=C(C)  330.2194948 C21H3003 3312267713
. X 37616 37615 NZKNHIQZWSV)G 81428-04-8 81428048 2(1,3-dioxoisaini Taltrimide, UNI-TCC(C)NISI(=0)(=C  296.0830777 C13H16N2045 297.0903542
(delete environmental markers, include HBM 37617 37616 NZKRYJGNYPYXJZ 51317-41-0 HNJA [5-(2-azani (2-aminoethyl)- NCCcleeo(O)c(O[S  233.0357932 CSH11NOSS 234.0430696
: : 37618 37617 NZKTVPCPQIEV 20721-50-0;20721- 12222-69-4 2-[4-{(4-aminoph Disperse black 9, NC1=CC=C(C=C1)f  300.1586259 C16H20N402 301.1653024
biotransformation prOdUCtS & QSAR/QSURs data) " V 37613 37618 NZLBHDRPUJLHCE 33237-74-0;37640- 37640-71-4 N'—(l,g—dihydrlypl API?INDINE, Apnr[H-l].[CI—].éCN[C)C 322.240899 C22H30N2 323.2481754
- icti H * 37620 37619 NZLIDTKLZIMONF 1129-69-7;1129-6¢ 1129-69-7 2-hexylpyridine  2-Hexylpyridine, CCCCCCCI=CC=CC 163.1360996 C1IHITN 164.143376
Collect existing and reliable MS/ MS data “ 37621 37620 NZLILZVXWBEGCE 31010-60-3;31010- 31010-60-3 2-amino-4-oxo-1+ 31010-60-3, 7-Carl NCI=NC(=0)C2=N  207.0392391 C7H5N503 208.0465155
- Generate / modellin g new MS / MS data 37622 37621 NZLPWFTXPYJYSS 193901-90-5,19391193901-91-6  2-[[(2R)-2-[bis(cal Fosveset, UNI-SY O.[Na+].[Na+.[Ni  737.2560896 C33HA4N3014P 738.2633661
37623 37622 NZLVRVYNQYGM, 13187-06-9;314-03 314-03-4 1-methyl-4-thioxi pimethixene, Me CNICCC(CCL)=C2c  293.1238203 C19HIINS 294.1310968
37624 37623 NZMAJUHVSZEIH 761-65-9 761-65-9 N,N-dibutylformz N,N-DIBUTYLFORI CCCCN(CCCC)C=C 157.1466642 CHIING 158.1533407

Operational MS reference library for
unambiguous annotation of a wide range of
exposure markers in HBM matrices
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WHAT’S
T0DO

HBMA4EU_EmergScreenDB_v1.0
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Caractériser I'exposition interne
The HBM4EU WP16 action plan

3. First proof of concept for untargeted screening

)

Selection/exchange of samples
from existing EU cohorts /
biocollections

- General population

LC-HRMS and GC-HRMS profiling
after complementary procedures and
technologies

(5 countries/labs and various instrumental
platforms incl. (Q)-Orbitrap and (Q)-TOF)

Data processing and analysis for
particular screening of halogenated
substances

Carrefours de linnovation
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Application a la détection de contaminants émergents

Storage / excretion “fatty” compartments

Adipose tissue Milk Meconium

Semi-targeted high resolution MS profiling
GC-HRMS LC-HRMS
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"
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Step 1

EeS ‘*ee\h&

Biocomputing tooIs
for revealing
halogenated
chemical species
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Caracteriser I'exposition interne Application a la détection de contaminants émergents

The HBMA4EU WP16 action plan Global chemical profile -> M/D plot -> putative formulae -

3. First proof of concept for untargeted screening > Putative structures

] 0 Putative 1095 TIC it.e  Putative
S —— . ] - ¢ R G E
= : formula 50 structure
2 i AN cEl 10354 70 195
Development of a - il I s N Bicofol
: S ] -8.00ppm 3
user friendly _ 04 % S 75 7555
. . = N 5 = 100 i
application for i P i SN N 7,7+ l CysHg0sCly
untargeted screening : 1 |98 Gilpm g1 o Unsae:=4
3 4 204 : 3¢
of halogenated H « 1@ [CHOAST 5, 3 Endosulfane
2 features from HRMS ;*“-3 T 18 T slppm g A Sulfate
i i & = L i 1249 955
2 - - @ 1005
chemical profiles 3 [Boe 2 ig (a0l &3 diOH-tric8
. . . i -~ | -7.37 ppm E \
o I
Possible application = Mo Tics
to screen for not yet 2 g | [CoHs0Brs” . I' Bry-Phenal
Application on real known novels flame | - o "5 - Tats
human samples retardants, pesticides =-| & | [0k o ! Cls-Phenol
metabolites, Br/Cl o st pem Dé%
phenols, BR+Cl POPs 250 300 350 400 450 500 550 . Tm;fm,
H/Cl-scale m/z

Leon A, Cariou R et al. Anal Chem, submitted
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Plan

¢ |[ntroduction

e Caractériser l'exposition externe

e Caractériser l'exposition interne

e Conclusion
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Conclusion

Un fort potentiel et un effet d’'opportunité

Une réelle tendance sur le plan analytique

e Un défi majeur au plan analytique et structurel
e La qualité des données avant I’"harmonisation

e Des attentes au plan de la recherche et du
support aux politiques publiques

) Carrefours de linnovation

2gronomique

Ou en sommes nous (vraiment) ?

—Targeted —Suspect/Non-targeted 2020 - -Suspect/Non-targeted 2030?

Number of detected

compounds
100
80 /A\
/ \
/dO \\
P & Unambiguous
Low guantification . . .g -
; identification
uncertainty .
capability

High throuput

Low limit of detection -
capability
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Conclusion

=INRA

"~ SCIENCE & IMPACT

Our INRA teams

‘LABERCA

Emanuelle BICHON
Ronan CARIOU
Gaud DERVILLY
Yann GUITTON

Sébastien HUTINET
Bruno LE BIZEC

Alexis LEON

Mariane POURCHET

Jean-Pierre CRAVEDI
Laurent DEBRAUWER
Emilien JAMIN
Marlene LACROIX

The HBM4EU WP16 consortium

Institute Country Name Contact Name 1 Contact Name 2 Contact Name 3
INRA FR  National Institute for Agricultural Research Jean-Philippe Antignac Laurent Debrauwer  Jean-Pierre Cravedi
IRAS NL Institute for Risk Assessment Sciences Roel Vermeulen Jelle Vlaanderen

UA BE  University of Antwerp Adrian Covaci Govindan Malarvannz Noelia Caballero-Case
UFZ DE  Helmholtz Centre for Environmental Research Martin Krauss Carolin Huber

MUl AT Innsbruck Medical University Herbert Oberacher

VU-IVM NL Institute for Environmental Studies Marja Lamorree

MU CZ  Masaryk University Jana Klanova Garry Codling Veronika Schacht
CEA FR  Atomic Energy Commission Christophe Junot Francois Fenaille Annelaure Damont
DTU DK  Technical University of Denmark Anne Marie Vinggaard

ULG BE  Univerisity of Liege Jean-Frangois Focant

AUTH GR  University of Thessalonik Denis Sarigiannis

UBA DE  UmweltBundesamt Lena Reiber Carolin Tschersich

FIOH Fl Finnish Institute of Occupational Health Tiina Santonen Olli Laine

AICT CH  Alpine Institute of Chemistry and Toxicology Gabriele Sabbioni

JSI Sl Jozef Stefan Institute Milena Horvat Ester Heath Tina Kosjek

11SPV ES  Institutd'Investigacid Sanitaria Pere Virgili Marti Nadal José Luis Domingo Marta Schuhmacher
NPHSL LT National Public Health Surveillance Laboratory Rosita Marija Balciene

The HBM4EU WP16 task leaders
Laurent DEBRAUWER (INRA, FR)
Adrian COVACI (UAntwerpen, BE)
Roel VERMEULEN (IRAS, NL)

The HBMA4EU leaders

Greet SCHOETERS (VITO, BE), Chemical group leader
Robert BAROUKI (INSERM, FR), Pillar 3 leader
Marike KOLOSSA (UBA, DE), Coordinator
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HBMA4EU
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science and policy
for a healthy future
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