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EU risk assessments ) » T] ] PFAS W52 By A e B s sk i

H%sm%%%@@ﬁﬁ%&@%m%@ﬁééﬁ’Emgéiifzig
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PFAS uptake and metabolism

Per-

* Uptoke through g (placenta ang breast mik
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numerous produats

* Found in Ploasma bound 1o sarum Patoing

papemg * Acoumulation in tivar, kidney ond testis

. 3 / * Excration through bila ond foaces (ond broost mi),
Bloaccumulate with long — = soma n urine through kidnay (short chain)
half-lifos  Reobsomtion

* Holf-life 2-5 yoars

Transfered to the next ganeration

52- 84 blll € / year hoaith costs In EU

11



Korsor cattle grazingfm i1 Knowledge gaps

Conclusion

* Exposure routes (skin, Inhalation)
* New and short chained PFAS

* Soll, water sea B * Foraver chemicols

* Farming and pesticides :.Z:: = bl
* Consumer products and textiles * Adv )
* Pharmaceuticols Paran 1 oct especioly

In chiidren
* Hot-spots
* Treatment?
* Public health concern

* Hot spot areas
+ Wosle handling

Concentration in meat
PFOS 180 ng/ml
PFHS 4 ﬂg?ml
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i Whole mixture
pased mixture studies D s
Extracts from
‘artificial’ mixtures of Reconstituted mixtures "
Ar;t:afjcella ::o"n‘:;o:nds based on real-life environment,
exposures food or
humans

Component-

Balanced mixtures Unbalanced mixtures
Experimental

Experimental

Experimental or theoretical

To test whether 3 ‘real-life’ mixture from the

mixtura effects tinuum poses a hazard
synergism or at NOAELs/ and/or a risk

antagonism LOECs
Selection of a speafic adverse

effact
Selection of model compounds

additivity,

To test for To test for
environment-foad-human con

Specific sample
extract
Bioassay for an
adverse effect

Chemical exposures based on
human biomonitoring or food
paskets

Additivity Is usually observed  Evidence that certain Bloassays can
CA and IA often give rise to chemical mixtures pose a risk |be used for
similar predictions to human health for specific | assessment of
Mixture effects occur at population segments water quality

NOAE
ppbes (effect-based
O EAZIED)

8 ~ (LENREYIZSHETT7A

EEHR ELE AT (Green Deal ) FFE RN PANORAMIX EZ > H 2021 4 11
HZ 2025 4 10 H il - &$&iEE 4,400 EEOT - 3 11 {ESEBHE  THE 3R
ALER &I E e E iRt TR - HEEE A AR A L)L¥J¥E“ﬂ§)§’l%1 b
BN B R L2 R S nY e - MR E R EK - B R ARG ENYE > H
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JEZE 5] 47 (Effect-Directed Analysis, EDA ) ~ AFEBHT D ~ #24 975088 (in vitro
Bioassays ) ~ ZZ{IIAST ~ BAEEHHEE T{LEYVRESYETEES 2.0 (Chemical Mixture
Calculator 2.0) ~ EARUEAVfEZE{EH (Effect-Based Trigger Values ) ~ #E&F|E R {R A

A
=F °
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Current Approach; Individual chemical risks regulated per regulatory sile, | Challenge: Measuring and regulating total chemical exposure risks.

Chemicals f ) .

Food ‘ £ ‘

Water “ Pharmaceuticals { &' [-] ﬁ xpﬂ:t.:lt:} y

1 B =] =] (=] & & A B L] [<]
R -

F
= m & &8

.

Assessing biological impacts on individual
chemical basis. Threshold limits based on . |
single compound exposure risk. y aemmm - S

* f ﬁ' - Meed: Assessing biological impacts on total

exposure basis. Setting limits based on

| RS
N . e
/ o
' °
i R

., Blelogical and health mixture effects and link to adverse health
.o, Impacts - outcomes, Defining Effect-Based Trigger
values.

9 ~ B3 PANORAMIX g M EEVR &V M ratih 2 PRk (F8E A 3 G 5%
A EHEEE )
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AP YR CEEIEMEMET - (2R e ERYE 2 Vs ids
PRV ARSI &P A L EEYTE R R (400 10 > BIGEE R
Something from nothing effect ) » FE# 0 Fy > WIRMEL &I AT REEEURE SVIE >
NIRRT R ILAR ML &P)5 [REAVREEE R - W55 [ & oy
AR - &85 2 > Ry MEYIEER R R PR e \JRAEYIRE S A a2 (B2

e o
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s ted together i
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- ¥ e =
;l_. ,j ‘, concentration additive = I
| o ——
T -something from nothing effect” v/as 1 gues B
o clearly demonstrated ;=" = =
a A b by e
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- et
{ % #7771 Mixure effects of the detected chemicals explained
2.7 | less than 1% of the effect detected in the extracts
oy

10 ~ ge/MEPEE ] P R e \Be BB B R T 2 EER R &)

R SRS IR T R N\ SRR R e BION SR PS8 U R R 734 ( Effect-Directed
Analysis, EDA) 5l - Sof IRAEEATRE (LC) #EfTrel > BREMEIPERE
i (HRMS) R ERVAG YN ELER DIMESS AR VIS I - B AE ATk Z 2B Pl
T AR FEMEREEEYIE - HARREE S A HIE Bt #EHY HRMS B8 R4 - 2
B R aHE 77k  PEaeRis — aah — NEHVESTIGR AT (LR S E b BaEh
T o wE T e PR BRI EDA fE/KERIE R i Z EH > iS¢ il B RS T
{ERtE -

N e EEE YIS & 2 BIEE

B ERERHL (Dose Response Assessment ) » —fi s Ry AR 5 1 EEY)
EEAC R YERE %0 (Linear Dose-Response ) - H¥A ZFEFLEZE 4 E g - H
FEEHTT R - S E S EEE R RGN - 2SRRI ERA
HamavEdsEEan - 40+ B84 DNA B S EEEIRATTE ~ 7ot
JEME ~ SNEME DNA HREGEE RERY 77 » DU 2088 N ELRS S MR T T /AR
B (e ENEMEESUEHE S IR EF RS - IR E asme e E e
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DI MR EUER Sy & B ~ DUE R T AR AN S BUR e AT sl 2/
& > RFENHIREE B AY I OIS /4 -

REGEYIE 7y R NI AN E M — B Rz R i - IR
I PENBEEYIA A RS (AIRME) - fHESt - BERFHEGEY) - HA
RS ( Metabolic Precursors ) 1 DNA 57 JEM4:{L57 ( DNA-Reactive Metabolites )
TEEFDRE ML R e RARIEEE 1 (E=26(E DNA $8(5 - [RRI] 47
A REEEIZEEE - A A RGN RERE Y e - ZAIT AT A AR o i (a2 Y b
st - FRE TR E YRR RIS (Mechanistic Knowledge ) - EFEAHAEES DNA 18
(GHIRIE » e A FRACEH AL 5 [REAY AR 44 F5 (Endogenous Exposure ) - [fE& &1k
B SAZE DNA fRGEZEEH TR E D - KAGE: (Omics) J7AHYMEIHY
A0 FEARAEE SRR (DT 48 B SE o b SRS - FRBER 2B RIS R A
HNIE R B I M e EE B R R S M B VIR BAG 1 - A ELHLE L T » 04T a]
FEF& (benzo[a]pyrene diolexpoxide ) » RIIEI~J~ B & 2 &R VL] 5 S HERRA (A et © A
AR R — Sl e M EREEN IR B L EY) E R E DNA
RGNS A A E IR E 28 - BRI REERAE T « R - sHE LR
FRFE ML EYHE R E0E s 75 12t NUE RIS -

”r dose-response S‘(IT

ntl
Schematic example of an apparently
i er risk study |
ina canc ) )
{ \ linear dose-response
¢ depending on DNA
lesions

. Range B:
Additional promoting

effects, e.9 cytotoxicity

nflammation
Consequence:
Overestimation of cancer
t ¢ . nisk by linear extrapalaton
© .
it | ——————] fromhgh exposure levels
) __———j ; ; :

Inie'gr:itiob in qualitative and quantitative risk assessmenl?
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elationship for genotoxic carcinogens
(IT

Conclusions: Dose-response-r
in the low-dose range

basis; required information:
istic Information, €.9 metabolism
(DNA lesions,

ase

d tumor data, mechan
levant for tumor formation

a Must be ovaluatedon a case-by-C

] Epldcmiologicnl and animal-derive
sternlc and local concentralions and efleclis re

s Sy
flammation, irntation elc)

promating eflects like In
of DNA lesions Induced and cellular consequences

the low dose range for DNA lesions
genoloxic compound of

u All types

Q Doso«rcsponso~rolalionship in

= Endogenous background" frequency of tha same or simllar
metabolite ond/or DNA lesions

 Toxicokinetic data/ madelling

11~ ST TR ORI (2 D15 50

STAWTTEET A L [y =T

" %@Eﬁﬂ;;g;ﬁeﬁi ﬁiﬁ@iﬁﬁrﬁ%  ECf BRI A B 3
o b A + uidance Values, HBGVs ) » T EEE 28 e
%%%a@é;gi;;}%%&f : #@éﬁfﬁ%f\ % (Adverse Outcome ) %%éﬁiﬂs
e s ey Event) » S SOEEIEIENE TR 73k - fE SIS
DL L& (Point of Departure, POD ) = & T 518 HBGV > EEI%@@J?F%?%/S
i Ejoni IthD Lower Confidence Interval ) L. A fEgEE » WfH U\—%\W;?ﬁ:
AT Egﬁ;‘;;};gmm, UF) % » B85y S - B4 - T3 UF
Severity) UF 55 2 075 10 - BEFEHNLZS 10 3 TRUBMRIEIE ( Curont Efec
g AR 10 IS RSO « I
P 8 RO » SEERE B T RURRIR » B

& B - SN SN
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i ine ex erimental work underway
Nitrosami p )

(Al pased on EMA Q&

st carcinogenic studies —

. robu
\EAL NOMA (0one)

pedormed, with good dose response
and TDg- NDEA (Done) 1 265
+ Commonly used as SAR for NDSRis  NMOR L xy0 127
by EMA NN ot 7
NDELA 7 1900

+ In vivo mutagenicity studles will
include multiple doses to get a good
dose response and BMD.

: NPYR
Approximately 4-5 dose groups.

NPIP 1300

1700

\

L)

= 12

rl///
uman Exposureé Limit Using Gene Mutation data
ence fora

Calculation ofaH 2h
g permitted Daily Exposure (PDE) Wlhen Evid

& practical Threshold’

From most
L —— 5
& L x BW

animal study N
PDE'F1xF2xF3xF4xF5

) LI
Inter-species NOAE_L
Extrapolation Effeq not established
2-12) Interindividual Severity upto 10
5 for Rat Variability (10)/ Dur2tion (1-10)
12 for Mouse (1-10)

sHEE RN B REY R ENES &

SR I — 2T
ST 1 — SRR SR BRBEY: TR BB

4 © EIRZESE -

Tt figlEn 2t (Clastogenicity ) FIFEELfZEM: (Aneugenicity ) » i

— ln‘\,/itro ba\ttery HIEGEROVE RS RN 20E (B/A) 5 - i = 4
i@g;ifg%gﬂﬁ% ( Genomic Damage ) T%%Uaﬁg;?ﬁﬁgﬁiﬁﬁ;é;
%miaéj%igiij@ﬂﬁ@’Eﬁ@ﬁ%ﬁi%ﬁiﬁ@ﬁﬁ&%ﬁ%%
m%%%m%&#;ZEﬂﬁm%%E%fﬁﬁ%ﬁﬁaﬁ%—@%ﬁﬁﬁﬁﬁﬁ
i SRR - RBASE MRS
UF B R R TZE - S B BITIE « IRt A E R A

RHESHERE E - 5 SR T E &

FRAARYE A > AR AR R OIRT FE A RHE

E ':‘zé\:]: , D 3 3
ZEER > DURCE— D HUEER YRR R B BE B H BB AT -

}
point-of-departure (PoD) derivation

Genotoxioty endpoints:
MN in vivo (inhalation) most sensitive (French et al. 2015)

Diversity Outbred mice: BMCs, = 9.6-14.2 ppm
B6C3F1 mice: BMCsp = 27.2-50.5 ppm

Exposure guideline value, relevant to purpose of assessment

. Exposure - jmpact on as:

- Importance of toxicokinetics and other data

P—

Key observations on the framework

sessment

- More complex - Intended exposure versus In
- In case driver for data needs, the scope of as:

population and/or occupational population?

dlrect/unintended exposure
sessment Is critical: general

- Study design / interpretation of genotoxiaty studies

- Human susceptibility differences

. Study selection for genotoxicity POD

_ Use many, minimum criteria for study (group size/sex, dose ranges, etc.)

. \What about PoDs for other endpoints?

- Mode of action for benzene is complex

. Uncertainty factors - can decrease as 'certainty increases’

13 ~ TE BFHEEANH IR EHY AR
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N i TiE (NAMs) s AJRIERE R baf (i 2 B e A

(B2 HE T TG 3R CRD ~ B OIS ) R AN ak s - B
£ NAMs R R EFEEE(E ( Next Generation Risk Assessment, NGRA ) tH9EE2H
THE HERE - B3 MR B R TRAEME T - —(EgE AR aE 5%HY
" ZXHIfH (benzophenone-4, BP-4 ) LS 2 » LK A A FIRSIMEYEMETTA 2
74 8678 4 ( Point of Departure, POD ) L {31 & 1) f: 5 4 34 0 = ) ) &

( Physiologically Based Kinetic, PBK ) #EAIHYAZEE(LET (Cmax) - BP-4 FH{EE4b
SRR BEaR R BN THE R ME - SR 2SI B & g2 E 22 A OHE
CALUX JE (SMERER ~ HEREREER A 5 R FHARRRE ) ~ HepG2 ~ MCF-7 Ei
HepaRG 4HAEIEAS 11y SRS EE S o bHZE4E SRR TS Cmax BIEGHL PoD it
TTLLEe st EAYEME 2 ZEELL (BER ) » sEEFHAN NAMs [if55] 2 BER - A]
BRI RE NS ER 2R -

ts

S 'SCS\""CF\

NAM based risk as =

arein genc\ra‘ly mo P

ne

= & reﬂemons conservative than traditio
us
. Jpproachcs
rraditional af

5] assessment for 5%
3] 2s5€sS

0.4
ysion of BP-4

14 ~ BP-4 DIAGH N 7E R 8 A 2 SR b S5 R EEHL

FHEHEE RN PFAS BRI EERINER AL (Quantitative In Vitro
to In Vivo Extrapolation, QIVIVE ) ZE{f}F¢ - PFAS E— KFESHEE N » a5 [#E
PR BRARRERUE - HAu L AEEE) S O MM E B - FFE MRS R Sl ks A
+ o WU E RS NEUE Y Byre 5 1E4E PFAS SR E E RGN E 2 B UEYIE
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50 SR B SMEE AR
ELRE ;5] PBK fRAU(R MR -
SHITE » e e AR S [E & (Rev Dosi
%%ﬁgg;j@ﬂ%ﬁ{?ﬂ’ﬂEE&\&U@%@%@Bﬁﬁﬁ*EE’J%ﬁB)\%ﬁﬁ“‘;rj‘e ;s;;netm
5 5 S z o ’ - S & — SUER &
Eﬁﬁ%yr%‘;ﬁéﬁjiiy;i R > FEIHE R P ESE PFAS zég%ib;jjagji
/=a | - \ 2 7% FI”% s E‘ﬁigﬁ—ﬁ@k\){‘l‘lﬁh‘@ =S
ARE B (R 2 JEX B Y PFAS REE SR - T
ﬂ;ﬁ;ﬁﬁm@f&%&%ﬁwﬁge@ﬁg 359 QIVIVE ;Zig{f e
R A (B M — S MR SR PFASS cr@;'* OX&EEFH R

QIVIVE for PFAS

Selection of readout =

TG accumulation

Gene expression 10 sensilive genes,
+ liver toxicity

l v
‘3 cholesterol homeoslasis

TN ame— —T o
i e ToxicoKinetics
l i h 1: @ Selection of dose metric = metnc at target tissue |

i

PBK model based reverse dosimelry
+ Benchmark Dose modelling

e T
n vito TK: absorption = |
metaboism, placental
transport elc.
Prys-chem propertes
(QSARs or exp )
Exposure scenarnos
000
: ' oral dosé
perivation of human equivalent
tion
« Target issué proxy plood plasma concentralio
. Starting Point for QIVIVE
Tier1C nominal
Tier 2 C free (non protein bound)
Tier 3 C free (in vitro distnbution modelling)
« Dose metnc time-dependent, Area Under the Curve (AUC)
« Exposure scenano 5 years (children exposure)
. Analysis of resulls with BMD modelling
7 Benchmark response (BMR): 25% on antibody release
. Comparnison to daily intake based on HBGV and to mean current European dietary
exposure (EFSA 2020- hitps _@ggngE)Ofiﬂ'Efs_a_?O?O 6223 )
00

15 ~ PE ==
AS VVE 2 e BRI 2R (QIVIVE) ZEBIHIFE
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K E EE AT E /48 Horizon 2020 13 & B 2 (B2 L8N 22 & 1E 3G
( Animal-Free Safety Assessment of Chemicals: Project Cluster for Implementation of
Novel Strategies, ASPIS ) £EEFHEZR T » H AIEAEFHZ B I CUE et (s TIERAR -
L EBERZ 2N EE (Alternative Safety Profiling Algorithm , ASPA ) » FE{ARE
Fo My BHETELI ) NAMs 2 8845 ~ RS R A e Y 2 AL - ASPA 1Y
H IS R B R R B B b R ERIEAR S | - MARF T B ~ o] PRy RIS RE AT T
BRI IR = A AOBIE R A I KT AEMIM: - WEFE 98 RE fit T2 NAMASTOX
{ER SR NAMs TR IR BREFE 2 4 TR o 558 LAURSEAPRI ARG 2 55
(EROE AN TR

E’E,D-—-—"" mmrs«/j
ASPA modules/nodes: | wm |
ATS exemphﬁcatlon e——-—j

SUb'mOdU,e > DS\ r“(/lﬁa |

Dedicated batteries:

e.g. DNTIVB
(triggered by alerts)

<
Sub-modules

16 ~ Bl EnMER (ASPA) AR REE

t~ BERER N ERR G A Z BB R YIRS TS

A R\ B 75 2 DAME RIS R BB IR RIS IR R AR B T 5 1
{EEYE » RSB R & 2 R Ea B A AR - RILEOMNER TSRy (L2
%ﬂﬁﬁﬁ%%{#ﬁé%{% (PARC) > [EFf " HEAEERAY) (Real-life Mixtures ) | &1

» DB RIT 2 TR ARRES » WERIER A EYROAETE (HBM) 2B
>EJ§QB§ C PUT LRV R o IR R EREEFR 48 PARC & TE/NHSY
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TRt FeiEfe - W LARREE « PFAS Ry@af - S0 s LIE e b ER 218
FME -

5 B E R T AT T EER B S DUSGRr B BTS2 B PR A\ e (R R
2 HER » [BEE PR (LS i 5 5 T e A A 22 R B > 5110 S
RRZ R LERGYINIERE—E2WE > HieHE e RBnIrE —RE T aE
A\ R BRI A S R B e » R P b TR ks B i M= - o B S (e
PSSR B i = VR &R e s M B tH R Rl - RE DL BRI AN
MEELEPkE - BUIEER 774 b Ve Eah - INE R ARSI ~ B
KRRt L DRI RG T R E IR A B 2 R & - ARG H T
TERBX AT FE R HEBSRES A T -

BN (2 2 N 73 b T 18 W) & WY sk 5T & BF  ( European Cluster to Improve
Identification of Endocrine Disruptors, EURION ) : H 2019 {742 2023 /£ 12 H >
&E Ry 5,000 EEOUT - B AETRE KRN b -HEYYE 2 GRS - & 8 {1
WigEatE - TIEME BB - e SR Y EIInTot - B EE R (AOP)-
B2 an ~ SR EH - EEBEE®E  RITWE - BEAUNEEHERES (Integrated
Approach to Testing and Assessment, IATA ) ~ B #E (insilico ) ~ #8YMEZL (in vitro
models ) ~ #552 (omics ) ~ FTHARREE ~ AR EFBEERS -

EOMN A BEA: 9755 1] ( Human Biomonitoring for Europe, HBM4EU ) 5125 : H 2016
2 2022 47 6 H 1. HBM4EU J& 28 (&2 Bl ( 24 {EEx 25 5l & B0 H R - Bt
JKE R AES) TIBUNEREEZ I G B - BSOS N FEENEF L mE
BT fe3$E HBM 1F e Baa b )75 - #HARRAEYEN - 595 H 8 405
HHEEYYE RS AN DU ARRANIIZE - %= E5EE Horizon 2020 51
= 7,400 EEUT S HMER) - ;H2EERY 120 S ERAEREETT > HE TEONER
MEBEIN S B LEYE RN Ml B RN 2 IR 2R b

(b &8 5 B b 5 15 58 B 1% ( Partnership for the Assessment of Risks from
Chemicals, PARC) : 7&K#% HBM4EU HJ PARC H 2022 /£ 5 H & 2029 F 4 H 1| » 44
KT 4 BEUT (BRI AR RIEHE 50% ) » #EA K BBOM &54Y 200 {E
SHILHES, - K aE 3 EEONERE - Z2RBETERRANEGEZ — HEE &M
BUGMIBCE R 22 /5 (ANSES ) &5 i o LA HAtr e liat 35 2 2R i B 5
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FICAREESRE [ > AR A Ry s ISR JE T (Mechanism-based Toxicity
Testing and Risk Assessment, EU-ToxRisk ) ~ b 22 5L JE 8% 22 4 M oA 0 22 B

( Animal-free Safety assessment of chemicals: Project cluster for Implementation of
novel Strategies, ASPIS ) BN #E N 7T HEVIE G T &R (EURION) > 51E
g TN —UbEan B bREHE 0705 DIOReE SRR RIRET AR a8 - R -
JTERT R ~ BB S 48 - SR ERRY T b2k @RS | (Chemicals Strategy
for Sustainability ) KREOMEKEHTEIY " 55, HEE -

PARC Objectives

Management.and.Coordination

WP2
A common science-policy agenda

Our general objective is to consolidate and
strengthen the EU’s Research and innovation
capacity for chemical risk assessmentto
protect human health and the environment

WP4 WP5
Monitoring Hazard @ High level network for

and exposure assessment regulatory science interface

WP6 WP8
Innovation in Concepts &
egulatory risk Toolboxes

assessment I Research & Innovation

Q towards Next Generation
Risk Assessment

Synergies, collaboration-and awarenes,
WP7 WP9

FAIR Data Capacities 3  Capacities and Platforms

17 ~ OB B bea a8 R (. (PARC) Z HAREA T{E&H (WP)

(B B bR E I HERA (f (PARC) " HEAEREGY) (Real-life Mixtures ) | 5F
= AN ABAEYEDN (HBM) 82 - BB B lesH i EE&YIRIE » DU HERE. -
TRERHE SO TR AR AT RN » DUETT LB R G 2 JE s Al - ZEEEAERIOMEL
HEDERFIERZEIVEREMS  Ba 5 R © (DEEE - K A2 - HE)
T (Q)REE - ML 2 Hss B - RHEHI/E¢ AChE I 5 (3) PFAS - TR Z 4t 2
DEefE - Bl O/ - #E MM - 2KEAR - BRI - 1655 ~ T
Al TET LRI ~ HELEE D ~ 0 - P - fEED - SRR - B R R e SRR R
FZ(HEONEZHY HBM &k} » &FF1_HE SRR A E b RS T EF (Monte
Carlo Risk Assessment (MCRA)Toolbox ) 1 o FqFAHE ] HBM &g 1T B s s (b &
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TR TT A » I A B R S Sl (HBM-GV ) S s s iy (B
REST B FHAREES - HESh - HBM-GV 3B R pH e SR TE MR » TAEBFr e
mﬁﬁﬁﬁxﬁ’%ﬁm—@@ﬁﬁﬁ’ww:@%mﬁg%%\&%%%%@é
ﬁ%@%ﬁ%migﬁ%’%ﬁ%}BMGV%ﬂ%°%%$%%%%§%%ﬁi
EW%%@%@W%@%&%@%’@%ﬁxﬁiﬁoﬁ%ﬁm%ﬁﬁ’ﬁm%ﬁ
%@ﬁ%&ﬁmﬁﬁ%@ﬁﬁ@mimﬁﬁ%m%%@@@%%%%@»%@%%
R S BN st 2 ) (EFSA) HETTHOSRISEE T ELRE K
Hie - A FET4RFE R ( Total Margin of Exposure ) « [/ PFAS 2205 {15 PFOA
(A HBM-GV » ECE oA A A EHECIR T (Internal Relative Potency
Factors, RPF ) » AL RPF 27 RAFHS - Hih T BT St o]
IR S - 55— T R PR  BAT% - T T 55T
ﬂé%@@%ﬁﬁ%ﬁ%%%K%ﬁ@%ﬁ&%%%ﬁﬁ%@ﬂﬁ%ﬁ%@%g
SIS (Regulatory Silos) FUTAY) - LY LS RIFAH B
SRR B R RITVE » A T (SRS - o

1. PARC Task 6.2.3- Real-life Mixtures project

s of real-
g osure and risks ©
hodologies 10 assess exp
yment and exposome met
Project: New risk assess
life chemIca! mixtures.
HBM)
tegy for mixture risk assessment using human blomonitonng (

Alm: Development ofastrd ! |
data on priontised chemicals from different Curopean popY

———
ations

erse effects:

Four case studies (CS) on gnormsed chemlals and their common adw

¢S 1 - Pesticides with acute effects on the nervous systerm

CS 2 - PFAS with effects on the Imrnune system

CS 3 - Metals with effects on the kidneys

CS 4 - Metals and developmental neurotoxicity (ONT) (1Q loss)

B 18« (LB RS (5B FERI & (PARC) T ECEFA: 7555 &%)  Real-life Mixtures)
S 5 B ) .

27



ok assessment: PFAS example
Mixture Risk assessment

Integrative ri

Exposure sources Todcokinetlc
and routes 6.2.2
621a&621b
— |
i s ——

Generl and occupational sources
|gentification of main contributors

Polluted sites PFOS, PFOA, PFNA and
L e PFHXs
2__‘ ...Ja._lL... | Ufe-time PFAS model
ooy ol d j
}"7 AL, & ermal, inhalation

{nternal exposure Envnronme'n(al
purden of diseas€e

to PFAS (Blood) 6.2.3
14 PFAS - |mmunotoxicity 6.24
Adults / Children / Workers
QumiL = Znn.\ul,\m. Qf)
Attributive numbers

DALYs, economic cost

wricks 97101 160]
R Esteban survey

PrOs > PFNA> PFDA >PFOA > PFHXs

19+ bk RS
PR S EREI R (PARC) 225
SRR (PARC) SO TRIREET PEAS DRI

Conclusions

HBM data well-organi
Enormous engagemen

Methods and ToolB
guidance and adapte

expected in coming year
|dentification
,  Identificati

Nextsteps

» Refine hazard data, add other chemlcals wit

sed and harmonised for inte
t of HBM study owners all

ox for mixture ris
d to regulatory needs

Harmonlsed case studies (4 endpo

of exposure sources for mixture ri
on of uncertainty and potential improvements

grated risk assessment

Europe, also beyond PARC

over

k assessment according to international

ints) ready to go and scientific publications to be

sk drivers In progress

h common effect and co-exposure, etc.

» Discuss the applicability in regulatory domain

PARC

IE' 20 /f T T
C j[{ j Ea‘/E W ;i \\\E\I
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J\ -~ f2TE NAM R B E SRl Z B Al (S

17 5 5 2K B 1 B e R R S F (5 BT FE BT ( German Federal Institute for Risk
Assessment, BfR ) » 22 N —HAGRHES LA NAMs BT T EgaT L - {2 NAMSs 1£
JEFA I R Bas 7 AT T EE R - Ry ve Ak iE B RRE » s R 4H T BRER H A AR
a1 R RIS BRI O - FERION - (LEEYVE RIB TR R AR T <2 FAR FINT D AEZR AV BE
B e NI [A—(bEYYE A IR RN E e A R R EEAE R & H R B
TR NI RN SHE 7=V E A G ERITARER  TEEHNEHER
ANE] « FH—J57H » FEHAEEETEEE (R E R R - (EEREYIATE
SERA—E B N NHERERHEERR - SEFIYVERMEREREESE
% - WL AL B R T A e V) AR g

? Monitoring and Exposure ~— \ ( Hazard assessment, closing
HBM. data gaps, innovative methods
ivih / =
i ¥ oh):grQ-J-ﬂ il ﬁa‘*‘/
e O T = |
- O [
k"“\:‘"‘)' i, Prod 3 4 'k = )
H ¥
! N/ 1
" 28 :
B N $
( Risk assessment \ £ Concepts and Toolboxes I
D [: Safe and sustainable by design
& = : o\
. fe-~~~-»  Early warning & S
z i Ili
( ) ( 1) ) Integrative modelling @

- — PR )

21~PARC Yy 4 {5 Pl TIEEH (WP ) ZFHE B {5 - WP4 : BB %52 s WPS
GEEHL ~ e EENERCU BTG4 - WP6 - EBza(l > a1 S RIAEEF
Jiit (IATA) R REARJEPEEF(L (NGRA) : WP8 & HEa e TH. » 412 =8l
KRG~ FHITHE - BEEESE -

YIRTFTEL > (& AT — E BTN B 774 (NAMs ) JIELEE B
BIRERAG Y N e BRI AT At H 25 080 > BEPREA A R 1T 0% - (B3
BB AL BB > S RN A e B T A R SR i - A e DA OREL & AT R Y
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TR AR KA S5—J5H > EREEH - FEEEIZIAE NAMs ik
NIFAAREME ~ BBETE T AT 2 B eV SORGYIRIREE - B NAMs HJREAR)
TR RS A HISE - B PARC 2 ASPIS SR E KA R AR % AN B R EE
iR > WECRS/ICEAYEE > DURCHRR KRB RILE - A IIH ik NAMSs {£
TENRPEZ T IR -

TEMB TR > SRS BT USSR > 140 © 5580 ToxCast + 556
B T (NTP) RS TEYERRETE (EDSP) > 157 4 A1 B (b
259045k (IPCS) SRAIMEINE (S5 - LAR OECD % » [H4NEA AIATBIE X
RIS AT > Tt BB AGTE R T R BB F A6 1% - S R —
MRS S A S WOR T S BUE B IE H - AN - B R R B
B ML AT TR A R BB BUGR R PARC #40, » 7 SAEBH R LA 5
BT » DASERABC R B A B B e T2 DA 9 8 A R B 5 %2
Pk BLEU R E RS R R - B BT RS
il ~ SEFEETAS KRR ST - #40A PARC HUEEE D - (£ R - PARC HEHA(H
BN T — (B E - B T — A B (LR SRR G 77 T B W & B3
K1 WA B S BRSSO Y 55 - DUREF AR IR B - P s
BONERIEE > WA T R R -

! Improving Regulatory Readiness of NAM
: listed
P of all NAM in PARC Done; del 5.1, 130+NAM li

1 .n\/entar'satron

WV

H

(== - Done: for 90+NAM
2 \,'[\v\ \ self-evaluation of NAM by developers
=<1 JiE| by Pepper tool, improvement of ReadEDtest
3 Q Improvement of NAM towards higher regulatory readiness Yr 4-6
e
A\ =T
4 N Independent evaluation of promising NAMS Yr 4-6
LN
3 Pre-validation, further improvement towards validation Yr 5.7
ey, cooperation with JRC ECVAM, (NETVAL, PePPeR) |
2 V: BfR

22 ~ BREEIGE NAMSs Ba 7 (i PR ARBE L (F KRG P AR
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The validation challenge - solutions

different ways t0 mprove regulat
3. co-design and pet
n processes

rory confidence in NAM

el 3 testing as well

Qualification systems acceptance criter
. FAIR data storage wil help to facilitate validatio

' \ lved by
tory uptake of NAM remal iNs an effort that can O”l/ be solved DY
;u (kl d

B -
teamwork between academia, industry, politics and regulators

7: BfR

[l 23 ~ vifilk NAMSs Bngpkit 2 iR 5 %

JU > HHIRBR B E R b s 2 Hrisiila /574 (NAMs)

EHIERARZ (Thyroid hormones, THs ) B KRS IEH 4 HIFH EE » Kk
BB RENAN L TEYE - AT EEA S F = - {2 H AT OECD $5rH
AT YRR A 7R N E 2 8 BURLM: R N RS AHRAME DT A B ATEE - (Rl 7522
BHl5% NAMs 2CHI & FRIR Z T E HIEEZ SRS A 22 » EURLECVAM
J¢ OECD H FiIIEAERf# kb7t nl e~ FORHR R THEARRE 0 FREGSEF (MIE)
HIREIMNHIEL 70 » sEE1RE] » DURIE3/B [ (8 # A% ( Sodium(Na')/Todide(I)
Symporter, NIS ) F1H{RER 28 (L0 ( Thyroid Peroxidase, TPO ) I 53 » EIR
RIS TIAE - RILFRET AR ZESE (H8) 5 FAMEHY AOP » DI
FRISFIE 2 NAMs » 40 > RGN A E 1% AR B (KE) BB =A
o > DUEETT S ELASHY AOP » sEEEE - B HUIRARELRSAHRARY AOP » H] DL iE %
SRS 755 (TATA) B &(E NAM BY4H-& 3 HIE HIEA S0 o Ryt — HAE
A& EREEHIE - FLA - mAEFEE (blood-brain barrier, BBB ) £ AR FIRHEZEHY
SHET EAESEA - RIS G R ARRR i At FE Bl & 1F TATA Z8fEd -

SEEFRIRE BT STERED A G R R E REY)NUE 2 IR R (TH )
FATIREENT et B RER S S ALY B IR BRI A B o FRIRBR e 1 B Y RS
FRIIRE - HORBR T-EVYE L A Re R E WSS - ML R R - —L&

31



R A TE 35 B e Fe g Bt B RN B 52 ~ TR 3 B YR BRUME FH IR R
# (T4) (EA]REFRERARANIIE T4 AU LEEYVE D AT 5 R & - 2801

NSRS PR RS IR TAH Ao B A T R A > (RN M
7 T4 [RREERRFEA NI E o R b—3dE 20 - R RS TH fITEH
Pl > DUHEE K B3 B BB AR YIRERD - &SI 9E383RA 2 MEEE M
HEN TH HEXE - E55 © SEEAVAIER S S FR R - A i —{EEe i st
s SR RHREA M RS LR ZR R ( Targeted Brain Gene Expression ) ~ 4H 455 Fi &2
Tl B % ey RNA (microRNA ) %5 » B By tidiss 5 ErY B A YRR - I
Gh o BRSO A E RISy TH (ERIAVAEIE. - (E4hiiRE (H4E% 0- 14 K)
HETTRE - R TR R H AR iy 70k - sEE LR HEE T REK
RS TH REAYEL T 8 R Ak > BTN s@ ¥ i RE 05 T4 AAERERE T R iGE et 770k

+ o~ BIPFEERITARSE Anne Marie Vinggaard % E{ TH 3¢

Vinggaard Z#5%£: Bl#h{T % IHEC HE BRI ZEETE 0 Wi(F PANORAMIX HZE
EAETEH A - B EETRE PFAS W/E S BRI ~ PRSI 5e 2830 R (2 ST 5e
& B BT e AW © B Anne Marie Vinggaard ZY B EEBRIAIT ¢

(—) Vinggaard 354 By FIARR: 5K G ShIFERRA0 5 T HEEEEG  S4RACE)
AFFIERIS I THE YT S - G50 R 5 R R4
SRS A o A BT D TR AR Py 23 s TS B T A e 2 AR
LI 4 5 A R BB -

(=) FHECHEZ L4809 PANORAMIX SR 11 [HEFme - AcEfiss -
P A - BRI SR AR 28 - Vinggaard HEHEEH E
A - TEHESHE A PIBPIETE 2 A R L T 8 ) > Bl
B R LR B B S A B R T 2 SR A )
K- NBBITREA T > I R TR R A LR S -

(=) AXREHZLeEE %R PFAS VVE MBIV JTalam - {2 PFAS &
PANORAMIX e 5 2 — - ABGAEYIEMIETE (HBM) S4E T 2 BUiE Y
MEHER - 1F Ry EEON R R R EEHVBEE A i A B E (&
fii PFAS ) > DL NAMs #E{TA TP FE » A E Sk E S BRI A RS #
5% o RFTFERCR R EE(ERION DRGSO B R (R R IR -

32



(9) s PFAS BEERFAM: ~ S0AB A0 - (EARRS - B AR T &R
A5 AR S R TR I AL B 3R Bl B B RS ER AT T8 - RHEERK 5,400
HEEOTR LR TENET S - EAETN OB BT I RY PFAS J52%
Vinggaard EI RS ELZ B G TEIE T & - MR EATENTFE AR > #EZRBIONAY
PFAS RFEREH 2021 FREIFARREE (FTHEE PFAS MHEHEECHKE
B RS B HLMEY 5 ) - {H PFAS SERIEEL - fE/ 23480 — L6 PFAS
BB TN -

(71) PFAS PJEIIRES B REfAE - nIRe iSRG E AR - FHERER
DIEESE-8Y) ~ /K- N B Ry R R RSV R T - Fr s e T oe
THZEFE (RSB ARG ZES ) H Al AR E 138 KoKy
PFAS 55T INIEBIZ T BIE TSR DA 3 57 2 2 &8 RN R s &
53332 | EERNEYIHRE -

33



24~ KFEE - FHRELEIZEFTEREI A Anne Maric Vinggaard £%:45

AEY
(g

34



VR ER

* HE RN RN KB EHEREIYINIEEGER - ARG R BRI

SR A SEBVIER U A R BB M E R R EE R A %00 5150
S RN E RS NG E R BT A B B Y BB AE R S T - AR
W] 3 P S e BT A RF 1 bR b B ARG (A RS2 AR - e
AR ZAMESRNAE SR ER AR « NI - FEBN R (UHIEN 2 A Frad iR e B Ry
% ERGERIERG AR Z =R WAREESTE -

 JEEEAITERUES B E RO RS - R EBCHT AR EEE

EESRPAIIEET SR > BUTIRBRSEI RO 77% (B B E T A
FERTEREZ S R AR GBS G i s - — RS2 AT R R
AR MR E RIS TR ZARE M a U KLE » 2 BRI
il 572 AT s AR EE B\ SR PR AT o [T RE > AT i A R 5 A DA 2 A b
BV RGN E A BN S R E AR AR K EE
IR IL[EI25 ) DU I - BB PARC K2 ASPIS RS (et S HBUNBRAL K5
Frak[EI2 8L HAYEI R refiis ShpR B K R - Bl e BiRl & S 8EhY H i
AR R - S(EE G HLERT - Sl SRR S B - B R A S
G AE RO > IR EBPE (R AR 8 e o e A -

- BAEE TR BEE RS NG ARG EE 3R T AR B EER] - (LEY)

B (R RS R AGRHE e LU R B (U AR IR &R A X - (HH
AINGIRFTA (5 & T RIS AT RE M HI T AR B R EL AR - TE I FREh I
ERMGE 2 s HE S RAEZAR I R B B BBk - BB ARHL
FEREDTEES - MEZ VIR LB ~ SRS At B 5 F IR (O A B 22
AR e dl s - MURBIP BB B L A2 25 -

C BEMLESEEYTE (Per- and polyfluoroalkyl substances, PFAS ) 2% E ¥

K B HE S I RRF A B2 > AIRE B A BRI BESUEARR > AT 2K
5 ERIFREDZRE - FIRERL 2020 £ 7 HitE > ZE 1R Bl R S R AR S B
FEEMRE A PFAS » ££ 2024 5 5 H 328 PFAS BIR{TEETE Z1&  BURE 1
{EZE IEAEARSS ~ B R /K H 8 (i ) PFAS HYBRERE % - B R TEE E
fifi © BB PFAS J55 2 HIB KM TOK > 58K ~ BanfliZiE 2 PFAS BilllEd
B FEAREERE > RHEEECERNZE R PFAS » B e AR

35



Z PFAS S RMEITH BRVETE S - EHEB S B A AR5 " i
SHEAY > EAEVIE 147 g Chehalt f HEHBHR L) - Rk
H[ & PFAS BRETRR A AR AR » B 1R PFAS EHEUR -

36



