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o DITHEMNR B EE R
Set the Context with Predetermined Questions

T EEMEE B

o TRl R E DURA S EZE R R T 2 B L e
Why We Need Science Free of Conflict of Interest for Global
Management of Chemicals

o KELERIAIMRIECR — §lE £ ERE A MER AT ZE
Sustainable Chemicals and Materials Policy - The Need to Develop
Globally Binding Rules

* PlastChem % FHRN PR EE o 2 B AV LYV E Wil & AR S E 7
MBS HELE
The PlastChem Project: An Evidence-based Framework for
Identification and Prioritization of Chemicals of Concern in
Plastic

o FraBIREREE / 2REASEE TR AW AR s W2 iKE:
A~ BEJTERSMIEEERE S
POPs Global Monitoring, Capacity Building and Data Integration
Under the UNEP/GEF Projects

o MEEIERREHEEEEE  KF R A MAR S / B 5
FIRHZERE JIEFAS
Assessing Regional / National Capacity for Monitoring and
Research on POPs in Water in Selected UNEP Regions
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BHEME
Importance of Internal Concentrations and Toxicokinetics to
Classify Models of Action of Organic Chemicals in the Zebrafish




Embryo (Danio rerio)

o EITHT SRR DATSF LI R 2 0E Y 24 /NP S AE 22 0 e K
Establishing a 24-Hour, Microplate-Based, Transcriptomics Assay
for Rainbow Trout Embryos

o FIFH&EERERECE BIAERE - dHBH<C Y 20000 D IR S AR
Using Endpoint Response Patterns to Aid Interpretation, Support
Read-Across and Reduce Testing with the Amphibian Metamorphosis

Assay
o HEFAOECD Test Guideline (TG) 249 #E{T S EAMHL AT BS S Mt Bt
ﬂ:éj

An 7n vitroDisposition Model for the Fish Cell Assay According
to OECD Test Guideline 249

o (FHE@BERM I 2 IS A ARk T E b2
Screening Chemicals Using High-Throughput Phenotypic Profiling

(HTPP) in Two Zebrafish Cell Lines
o ETHNERERE T T ARE R RS

Initiatives for the Regulatory Acceptance of New Approach
Methodologies, How Does It All Connect?
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o ERFIRIE VARG R A ek B R M R
Regionalized Characterization Factors for Microplastics
Emissions in the Marine Environment

o BUNBRZEM R RT E M BNV 22 EIE
Spatial Assessment of the Environmental Sustainability Impacts
of Pesticide Use Across Europe

o EIRTFEZTERITIMN AT E 4 an EHA s 25T
Highly Resolved Life Cycle Impact Assessment of Global
Industrial Air Pollution
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o BUMATIEM G EEN T R - et EE—E
Background to the European Horizon Scanning process, final
themes, and questions
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F FH = 8 = B SR R EE R PRAS 2% 2 RS AT AR RS (R A 5o 2
Evaluation of PFAS Effects on Nuclear Receptors and Cellular
Pathways Using High-throughput Screening Datasets

DIREE G F AL IRAEATME 3 it i =2 i i PRAS 1Y EE RS I AT A 7 MHIER
BAIEFE

In silico and in vitro Prioritization of Emerging PFASs
Identified by non-Targeted Analysis for Environmental Hazard
Assessment

PFAS Y5> Tk A R MR (&

The Relationship Between the Molecular Properties of Per- and
Polyfluorinated Substances (PFAS) and Their Ecotoxicity

DlE & EEIETE /A R 33 f& PRAS [EREYET A\ JEAmRErk > 521%
Integrating Experimental and Computational Approaches to
Unravel the Toxicity of 33 PFAS Congeners in Human Cell Lines

PFAS B AMHVFFME: - 2@ AR ehaElgt (PFECHS) FIaa T behE
& (FBSA) #S¥MEEAE R LUK L PROS JR & {58

Characterization of Replacement PFAS,
Perfluoroethylcyclohexane Sulphonate (PFECHS) and
Perfluorobutane Sulphamide (FBSA) /n vitro Individually and in
Mixture with PFOS
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B AR BRI B AR R Y 4 T A A AR A MM
Comprehensive and Non-target Persistence Testing of Chemicals
Discharged from Offshore Oi1l Platforms

A LB S AR AL B E TR A A M A
Persistence Assessment 1in The Regulatory Assessment and
Management of Chemicals
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PFAS BN AHRR R ELELb 27 1 245
European Regulation of Per- and Polyfluoroalkyl Substances
(PFASs) and 1ts Connection to Research




o FEFATHEERUR 5 ARY PRAS B E R} E
Database of Alternatives to Per- and Polyfluroalkyl Substances
Based on the Functional Substitution Approach

e PFAS 73 15 I FH st B 22 i 3B 1= 55 B ¥ PRAS Bt A s 2 iy
B
The PFAS Analytic Tools: Using Geospatial Information to Promote
Transparency in Understanding and Managing Risk from Per- and
Poly-fluoroalkyl Substances in the United States

o TERBIANGEFIZZ2E P FAREYIEE PFAS 274
Per- and polyfluoroalkyl substance (PFAS) 1mmobilization
approaches with regenerated waste products 1n large scale
unsaturated lysimeters

o FIEFHIEIFREETENE () HEeH R RN KR IRHE
P
ff
Insights Into the Atmospheric Sources and Fate of (Ultra-)

Short-Chain Perfluoroalkyl Carboxylic Acids from New High Time
Resolution Measurements
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o GEECENEIENEEEEANER  (OEH - BiriEENE A
Bridging the gap between science and regulatory science in the
EU: Regulatory, Academia and Industry perspective
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Comparative Toxicity of Perfluoroalkyl Substances for
Safe-by-Design: Quantitative Adverse Outcome Pathway using
Bayesian Network Model

o HZe{EERMEERETEL
First Do No Harm - A Framework for Intelligent Design of Safer
Chemicals

o 7 REACH X+ #E A OECD QSAR sFHAEZEHYEE E
The OECD QSAR Assessment Framework for REACH Dossier Evaluation
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In SilicoGut MetabolismModel for Enhancing New Approach Methods
(NAMs) towards Safer Use of Chemicals
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IRIEAG N HV R EE 5 R e B0 R 2R H NG K B EE ZE I 4E
Pesticide contamination in bats: a case study on Greater
Mouse-eared Bat in an agricultural and natural area in Southern
Poland

PEIE S SEAR N = A G OR B R 27 o B RO K SRR R A s 2
Selenium accumulation and effects on freshwater turtle species
from Tablas de Daimiel National Park (Spain)

WA A e P HARE B RSB © ZE N HIRR AV R4 RS 4= A
ERdsEnt e AW Sk )

ELSATA: Update on a Thyroid-Focused Alternative to the Larval
Amphibian Growth and Development Assay (LAGDA)
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Think Twice Before You Chose Your Study Site - Identification
of Focal Species Study Areas Under the Revised Birds and Mammals
Guidance Document

2023 4F EFSA 155 [ AUt pE 2R S S 358 R IR LR B i 7 26 - 3%
I BT

Seed Treatment Risk Assessment Scheme in the 2023 EFSA GD for
Birds and Mammals: Review and Impact Assessment

KEEFREFE T | iamshE o s 5 EErEaaiiEH
Modulatory Effects of Aquatic Resources on
Neonicotinoid-Induced Developmental Toxicity in Tree Swallows
(Zachycineta bicolor)
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What areas of the CSS would you like our
future Special Sessions to focus on?
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(MiriamL. Diamond * ZREMIERZmZ AREE) sRIHNELIIEH 2 1
ZR AR ETT R LR B R MR ERIE A © (1) BHETIEEAS
HITEEAYF25/E2¢ (Conflict of Interest, COL) {&xk » AFIE
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FBZE RN ES S (2) BRBIIAVIEZHIE » EZF S EZE ik
AESFIET  WAE AR R A FHE I > HECRFIERECR/ NART R
HFEEH - ATE - 7E BATREE B AR (3) FAsERA
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B WFESRIEEBED SRR - TGRSR

—HE{TEEH (Triple Planetary Crisis) » R EER&RAREK
BEHIGE

EEHMmE EEM: - I EAEE R R S (R R
Ji\fz - B RE R (REFEAMEHE N ZREEYIRE ) HYEH

(Janna Kuhlmann > 2K B {EEIRIE 0L H ZACREREPFBUND ) FornEfE oA
A

BrE B TE T CTE) 202359 H 28TV U EEPE L E
(ICCM 5) » EAEIIAEER AL ARV E B = ERE R PR Y 3L

B o BEEEAEE o sEE R I BRI RAY 2R
RS E R > WietBrRwAsEAER (W NED - 37RO
b2 in ~ BEEVINUSAAaRIRI R ERZ B S - iR
FREEDER - a2l e B TEIRE - (1) ZEEARRIBILNIE T
FlzafErse o (2) ATEBBUESNEEE » (3) A5R(EAIFRE A ZH

PR

SR A ER &I - B EKIEE (Planetary
Boundaries) #8#; - JEFHZ 2N EGEN: » HAERFAOHAEE
i s 1A T B DEIRUERE  BRIF(E( LRIV POy ER A

Ko AR EOR IR R PR 2R -

SOTE By

Need for a Global Treaty

= Chemicals and materials management (including waste) is the third column
like climate change or biodiversity. Therefore, it is necessary to develop an
international framework convention covering the whole life-cycle.

» The convention may contain the following elements:

- Umbrella for existing conventions in the field of chemicals and waste (Basel, Minamata,
Stockholm, Rotterdam).

- Instruments for steering material flows (e.g. reduction targets, emission trading)
- Instruments to cap extraction of raw materials

- Instruments to limit plastic production and pollution

- Requirements on products

- Requirements on disposal of (hazardous) waste

- Establishment of an interational science-policy interface like IPCC and IPBES ,:

©BUND
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w
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* PlastChem&H 2 - IR PEREER T 2B EAV L2 E M E BRI
FrE E RS

R R ERERIAPRE - FE R AR an i (AR ~ (HRHBLREEE ) TRER
AIREREN ALY E - A BGEIRIIE I AR - AN HATA
RAZERE M LB AR - BREGZ S - HRUTESE S
BRI AT REEZ BRIV EEE S - I FAE BB Y RIERER T -

iz (Laura Monclus @ ZREFBERHIAREE ) &R - PlastChem
B2 (https://plastchem-project.org) EEFEHA R AR MLE
VYA SV R RIS - e EBCRATHET RE B A R
HiS - ZEXC AR R 2B EE T - MR ED
Mrited Z B L2V E I E M - FEERESYEINR AN
(Persistence ) ~ E¥EMM (Bioaccumulation ) ~ JiEjiE
(Mobility) BaZME (Toxicity) - I&EEIHA LYV EBIEEEY)
HIESEL %8R % (Multilateral Environmental Agreements,
MEAs ) &&H > S PBRB LB A A B R o (AOIELS ) - i
st | B o T AR LEEYE - WARSHE R A ~ AEYETEN: - E)
PEEAZEME (FGTEPBMT) Fithts - sUER4T 22T LEYE -
etz §1 > B13GEZ AR S B EE NS E LB R ik a vV E &l -

Our approach

Priority lists
Weight of
NactCh, vi we i
PiastChen evidence \ Policy
database framework — \ y
=y options

1
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4~ BREEIEENEIE / SRR SETE PR A AR S 2K
Bl ~ RETVERENIBUR R &
FESAE MR AR | A RIS AW BN EdE 2
FEE 2 - I IR A a B L an B (R R SO P B i RRIR B R
(Global Environment Facility) HYEBR) » Bt & EKEHIZTE
(Global Monitoring Plan, GMP) - $F¥fFf A MEHH 51
(Persistent Organic Pollutants, POPs) JHH - {R#EFAZEFHEIZ
FTTEUREHRE ) - st EMEL R EEHEEETH - 156
P W & B ER B A B A B L 2R An B (R 2 & R4 b
(https://www.unep.org/topics/chemicals-and-pollution-acti
on/pollution-and-health/persistent-organic-pollutants-pops
) WP AV S A AIEEFRM (POPs Monitoring Dashboard
WE6) - 3% THE SERT MR MBERAY Al iU ~ $h0AIE R (A A\ B
BRNAVEEE - (A6 AT A A BB s B B F Ry DR SRR - 2R
if > &% (Victor Hugo Estellano Schulze » 2R Bt & BRI E]
FLEMEBEEEFT) 1R - BiRIYAE e Rl S i Est
BRI EE NSRS HYPOPs > DARCHAEALER o3 _EHUHERERE 8 » 15
T F 25 PR

UN® ‘; @ HELP POPs Glabal vg Plan Projects 23032012, 2096 2022
S gef POPs Monitoring

Fue ware evbarratan: om (b groge 1y ared cala, phese o1

ABOUT THE DASHBOARD

Organic P {(POPs) are hazardous
chemicale that threaten human health and the
planet's ecosystems.

To sugport the Stockholm Comwvention POP< Global
Monitoring Plan, UNEP/GEF POPs GM® projects
corducted data generation and capacity building in
A2 couniries to record the presence of POPs in
humens and in the erironment.

The dashboard aims 1o mace data and information
easily accessible and understandable for broader

stakehoklers 1o support informed decision msking

6« FAME M SR M B A B E R
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SENENIEIEEEEIZZ (Group of Latin America and the Caribbean,
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a (1) FrAEEEOKIE S E B Rartelige ) 0 (2) ffl]
VY& LI4,4' -DDE~ 4,4 -DDTHI o -HCHSE A E(LISRREE F Ko (3)
FEM ~ F1 T SEMEL AN ELE R R AU IR A TR « BHARAKPOPsHY
EORITESE - st T et Ch ot T < IRV EOHIGE R - 127155
B = foRlEE

(Z) BUNMEBERBER/NE - E— R - BEYRDSEIEN A
2EH
e Bk EsEE HEE (Sustainable Development Goals, SDGs)
HAEHPREES » Preg BRI ECRATA A SHRYAI BB S S e - R h i
(BB IRIT R (R R H s E > B SDesHYE IR AR ES - 74
ifi > &% (Paul van den Brink » 2K E ey il LA EE KRR ZE L)
Ty H AT BRSSP ALY B T FE A E B A A PR R L R > RAE
S EE SRR - SRR T ERPVE L2y T2 - FER% AR
FEAME LM B T B RIERUTE RS S & TIRERCE »
FTE R e RS E AR DO &R S E IE R a TR AV
el
o 12 18 A MR SRR B ~ 33K - MG E - WE M IEA
(Delphi Method) - iZHAEE 4 [H% SO 78 B E R B ILEITIF 280w Y
B REEER R - T imsam 4 R G R O aRG T A 2 E s 0 R
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B Y ATSTHEEAT T -

I~ AR b A o > =5 R8N (R AR VIR AR 2k BT (A AN [R]BR
DT (P~ AL RAEYIRRE) ZEMHEIEM ?

2~ WSO BA T IN T JEU B - (SEHAE H S DA R R
FIRFZEdE RS - S AATEIM: ?

3~ fERR ~ BONELSEER NN THAERLRGHE ?

4 ~ A GHEE YR BRI - DRI RN ER - £/ NEEE
e > RELRRIG AT AFENEYHEE X - #HEEH TR B&
2o

5~ MMASEGIRA Ko B S AR > AEAFIRZER R RE T - &
ZENHAESEYENER ~ PH - ARRFEE SRS EaE A
HH 2
SHEE T o e e ARV FE R - 1] DUR BURFA SR & 15 H B R IR

s > FyERAT SRR (I ELARHIRIT e TR - SR Bk ke R E AR

PRSI RE RS (EH BRI IR R AR -

5 MOST HIGHLY RANKED QUESTIONS

How can interactions among ditferent stress factors (chemical, physical, biological)
operating at different levels of biological organization be accounted for in
environmental risk assessment?

2. How do we improve nisk assessment of environmental stressors to be more
predictive across increassing environmental complexity and spatiotempaoral scales?

3. How can we define, distinguish, and quantify the effects of multiple stressors on
pcosystems?
How can we develop mechanistic medelling of toxicokinetic and toxicodynamic data
to comparatively extrapolate adverse effects across species, life stages, and
different levels of biological organization, from genétic processes to the ecosystem
scale?

s How can we combine existing and develop innovative techniques 1o better
characterize the use, emissions, fate and exposure (©f humans and ecosystems)

of /to chemicals at different spatial and temporal scales?
% Global
>
iepledh v socity of Emvirormental Tosicalegy s CRamistry
- H - 2 o
Scanning o s ra ibiry i 41T | AN AL

[ 7 ~ WEE R e B R ERATAT 5 IEbT ST




(M) MEZENEHFK

HPVEEETS - BIEEAYRHIE FRTE R sE sl | B iU 22V e i
NG KRS R & F R R Bl 8R - A B I 1 & Y e b B B e
A ER(LE M Z 2N - HILFREEEZ BRI - J74
L seT=g R = IS

a7 (Wim De Coen » KEBUMLEEE ) W » FIEERECRH
—H#boy - HAHEIEERAEEL BRI RS  JHERHR AR -
AR B AR (A Al SERY IR R A 5 S8 b » RIS R BRI 208
EIFAERFE 2 S R E DU R NI AR R 2 B S AEHER L %
g " BAARIEHAREAIRIEER | - BIEEA B ERVE iTsmEh - (202
AERIERESURIENT - #RE2ES MM E SR - AT LATFIE R R
EVEHL (Regulatory Science) HYEEIMRA NS - HHHI LIFALZAEN
HHE A FaRaEE L P 7R Z 25T AR HE i 15 SO
EH o WA ETE TR AL TR E A S (AR R

FIEEHE RS AR e i YRS - RIS E RN R
EREE N EEERRSRAE P B U 2SS R i & =7
Ve IR BRI » B2 Ry T e & 1Y e B B it (B0 s ~ %2
P ~ IR - BCEASTRBIRMES ) (YEPER - DUET LML 2
(EH - S — ORI E BRI A 7o R SEFEEN I 1) - Bk LEE

(BRI LR 53T - A LEYENERT - B @Yl

B EHFRR CEHERE - BN FPHIEUrE R KE ) Rl
#e CGE—UBRIFEYIEINE - IRE o EERES) - BN L2
2 (European Chemicals Agency, ECHA) W EAT20234E11 H3% Tk
Ak B A L ER AR I S Y BRSR AR PR | s > Hrp EiE R R RN
AEFMHLEVEEGE - PREERE ALY a5, - & EhPHE R
BUE(LEBRE ] M B4R Tl HPERE R LY E 55
7y ZENAEVIETRRNE - VISR U R (R IR

Ry T 4ar R 2B E TR 72 0E - F AR TR AN Y B F R (R A
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Sk o E AR AR > SES A A B A YR S S A [F] YRR BEEOK
TR F R AL B E AR /0 HE S X EWE A ERI R AN E
TR ME—EFAAHEENM (Uncertainty) - BEANIGEGR
SRR E M (AR AT E . B BN MR R LA i
i ©
T ERAlT 57AY A E i T (R Ko R 35 3 % R B B RA TR A g
RIS R BRI ey | R - T E TR b ik B
EMEEHIRE I ZE o ARKIE TR EIREEM S © {E40[E FE TR A
FRA R AR R ] RE A FrE 4R - SR 00 S B TR AR - o rTRE
N R 2 PR AR BI85 7% FiM HAETh s S S 1o S ARy
ERVETREROR - HBIHER (A A RFFENRERHEE -
FARTH2 7R AR - A BB P2 RS EE - BUNEER
mm A RE T AR B ER oy (European Centre for Ecotoxicology and
Toxicology of Chemicals, ECETOC) B@&f& T EEZEFERRREEASIE
g o BT 19785 - e st ~ FE A - FRrSEM: HIEBURHY
Ty > HE S EHEE DR R - W B R A R » 28 P AH R 05 -
FEiEEE - ar gl TR NAE =0 SLERERER - 7{E B alfr
NIRRT ZE  hBhESE SR EER ~ AEVIRDRI RIS i S B F A
12 A RE i ARG R AR & AT VB A FI S B 22 e fEC - FHEEHE
e~ G RAVERES
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Regulatory challenges

When implementing EU regulation, you need to be a
scientist with a legal brain’

Even the best scientific argument fails if there is no legal

basis for it

So ‘requlatory science’ is what we work with as regulators

« Applying the 'be

st science’ for a specific legal cont

« Often working at the boundaries of current knowledge

+ We need you as

these boundarie

scientific community to help pushing

CECHA

8 ~ RIEEEEE A EHE M ] AE Bk

Drivers for
regulatory
science

Chemical Strategy for Sustainability (CSS)

dressing chemcal pollution in the ermvwonment
e protection against harmiul chemicals
way from Animal Testing

» Data avallability

Legal Reguirements

+ Changes in Regulations e.g. new hazard classes in CLF
fegulation (ED, M T/VPYM, PRTAPYE) and new nformation
requirements

Advances in Science
* Amt n to further develop amimal free methodologies

* Improved precision . analytics

« Partnershio for the Assessmont of R sks from Chamicals (PARC)

9 ~ RIEE T IE RS )
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=~ B

(—) EREEHEBYISERHIE TR — R R T ERITA

~ NERE IS8 B B B S R HG A Y LB Y 3 I
Y EE S
HYE R AUEEYTE YR HICETEEE - B4
& (Biotransformation) R A& T EEw 3 0% > TRERE R
AL EYVEE A YIRS NITREE - EIEEE I EHEIL - o
& (NicoGrasse » SRE{ERI Z M EZLIRTEHIZE 0 ) BHFTEIR
PEFS FEERG - RO 1RERRIEAIFIEMRMEYE - (FunBOLR R N R
06/NIF% - R RIRERG NHIPVE RIS - DA EZ VB AE A YIRS AR R
(Steady-state ) JEfE > WK HEE S FEFA (Mass-balance
Model, MBM) EE#: - A 82%HYIE EUERIFATK ZAHTT © 55 18%H4)
'EIERE RN B S BRI TN » 15 F IR H R E ARV
Y LEGEE BRI o BERGR M EYE IS IERE
st EEEYE S [RESUERY EE B -

2 ~ TETTUT EE AR DUGHF U R BRI 24/ NI BELS R A M o

% (Niladri Basu- ZRENIZEARZERAE) EXRAHEE
S AEEILE R A s EE F R - [FERFEESE 4
S B VE B4R BET & (Transcriptomics Point of Departure,
tPOD) FIEARHIE T HREIE - b5TH BRI ML ] 22 RAVF A
(Alevin ; FEMIM b HEFBIRE ST - (OREDN =B EHY A an
HIRSEY ) » B2 A BB 2450F L T - BRI EDREEAVHIE L
EYE - SREE24/NI - B RATERRC A HIEE T T 23 L2 E Y
LCsofE » A TEAEFIFEcoToxChips flUPXome % T B & st i 1T i pR A £2
% ARSI tPOD - WHAEGIBLRAE R - RIRIE I 2L

— {45 & ERNEIE A EA F RIS G & -
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~ PR TEACE B ~ BiBh3C XS B D i A A
i
TR TLEYYE 2 RGN » S X2 (Read-Across ) 2K
DEIYIEERHTRIE  — o HUREUR S FEE RS (Organisation
for Economic Cooperation and Development, OECD) N5+
&%) (Endocrine Disruptors, EDs ) JHIES & 5 1f @Y #E 2 HE 22
(Conceptual Framework, CF; {€CAHIBERIEIERHITA Y
TR s - (NG EENS AR AR 2 o o ST 4R - R RS
BHIAN R TERE) > WMEZSHYEF S (Anphibian
Metamorphosis Assay, AMA) JE&CFEE 3@k BRENsEs - FIFHE
ZEHIRBR /SR RSPV E & & BN bR - (B
to SRS R R E E BRI R I & ERY U NEE > Bl e A
T PP EGESR AT REFR AT T S SRR - A E B T A
FENYEES o NI » sZ ST AMAGR BRIt 4 Bh 448 Ry R Bl B 1
(Overt Toxicity) ~AERNZEE » WA GBS EHNE L
R REAMASS SR S B 3C L2 R - 587 (Daniel Bruce Pickford » %
e EZEE) sERIFTRIRETET T LIS X 2 I E Y E 1T
WRHERE ST TEeHE IR H ARG TR IR /P SRS - A
TCHY T A B LU sm s a IS Y SCRF IO -
» FJROECD TG 249#E1 T RUEAHRUAIE Y AG S Mol st A
OECD TG 249f% VM #E M fE E 7 aiitbR (RTeill-W1) #EfTHIHE

FHIE - FRES ST HEEERRIERIMERITE - 280 > 28
BE AN B A B TR NS 2 1 0%RG A% 1 4% @175 » {HOECD TG
249F [ HRVEREE A SIS - EEE HEHRRE (Freely
Dissolved Concentration) [#fE - 5% (Jo Nyffeler » ZRE{ERE
ZHMFELLIRIEZE L) BB DAOBCD TG 249 f Rkt - Bl
gEyhaERE Y - HHES SN BRIE A B S 4R - R A BB S EEAH ik
Y SR B A 4l B 4 R E BR 7S B B SF- #7 ( Instantaneous
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Equilibrium) fiREE ; T 2ERESMEERWIAGIR T 2R EETRL - (B BB AT
Ge1e - NI HT RS MEERY R ARG TR NG A BE  Solia ARy Y
g)7/75 (Uptake Kinetics) BELAJAAHAEAEEL - IATFHEN )2 BEE =5
#I (First-order Kinetics One-compartment Model ) ZRftfiali {22
VYEERRNAIEE » 2B DI Exce s ERFRES A48 &1
BB ALY R - MR E A B TEORI 190K i MR E I A
) (-3 < logKow < 7) HURGHNASREEIR - SR TR RN T2%
{CERYYE GBS Ry RFBME (Nominal Concentration) HY30%
PLE - SSERGUKHEGRAVLEYE - EEERE ] g URRE
T Z— » BURREFRRIEFEZEL » DR RaiE -

<+— Partitioning process

<9 Kinetic process

C free binqing &
(ionic/neutral) absorption to
A 5 plastic
oo >
v
Ceell

(ionic/neutral)

€  cell cell
. lipid protein

S =4

Nyffeler et al. in preparation Createa with Biokender.com

& 10 ~ Jo NyffelerZF AWHFe 2 #ad st iR
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5~ (HHE B E R 2MEDE 5 R AR AR R L2
SimEREA S (High-throughput Phenotypic Profiling,
HTPP ) & —THASHMNET I 772 (New Approach Methodologies,
NAMs ) - EfEZEENEMIPREREIL » RERLEYE 2 £Y)E
MR TT © HTPPIR A2 FH I AN JEAMAR » 20 A4 e e FH es 22 8 Y B
SEIEYEE (BEEE) - BRI EINAMS S8 RH BE A BRI
PERTE > EFE AR MEAVE F R T o SEE RHTPPIE T 2R
HERERAT K A BB S ARRIRR - o0 il Ryl S T Rt eI ik R AR B 4
AL > S LAGSTRALEEYE HEA THIE © &5 REUR - 4THEYEAE 1FE DL EAY
RERREATEN: - HESEAT10M BRI S B A VEN: -
# (Bruno Campos * ZRE W& FIFEL 2 KA E ) ForHEISER
AR Ry BS IHTPP A Y AL B b 72 3R -

6 ~ B IR Z W T AR ERR SR
RETEBON A RERDN " ZRAER, - B TZE S %
FE—ZFI8TE) > DASe ARER SR AL AR R RS B B 2K Ay g
i Hp o BB R A LRm e e - B KEYE
SanELE - ANZRSEEMYIRIE T ANIB S ~ BRse I E i - I e EIRE)
YR TEAE AR T ER - fENAMSTERIZEC A —EfREE
& EEEIER - hFRE- PR3 AERG > 52 EENAR
FRILRERIHEY - MASS22M - AL - 55%& (Leonie Mueller »
SREALTERTOX ) 7347535 S FE FINAMs HY B2 o - SAEFIERA G A
AR SRR (5 (RO L) - DABRAR S B 15 E0A & WEER I DU R
(1) #EEN PR RIRET » R T 4H B BN R AV {E (S SRIE [+
EEMEE  (2) RESHEBEESHE] S RISMEI#EEZR © (3)
S EF e EE A E RS ) -
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Contribution to transition to NAMs in environmental risk assessment

~
EFSA*

G“d""re

~

w sellg
EU Commission i
Actions .
Roadmap - next workshop in Q4 2024, document expected for 2026 crOSS'seCtor Pa rtnerSh'ps (HESII
Funding of research
Supportof Agencies EPAA, 1CCS)
Opinions Actions
Ac progress in NAM develop Funding of research
Replacement not possible to replace methods for all endpoints Encourage cooperation
NAMs often don't fulfil regulatory needs (quantitative assessment Communication (conferences, workshops, reports)
h )
azard and risk) LN Oplnlons

NGRA as means to combat challengesin chemical risk assessment

Actions H
Guidance for information requirements §
Sponsors several projects Academia L3
s ?oa'dmap Knowledge and method creation

Oplnlons ASPIS and PARC suggestions for reform of regulation

Considers NAMs in risk assessment as critical PrecisionTox grouping approach

step to new paradigm < PARC:provide a concrete and applicable roadmap

proposal for implementing Next-Generation Risk
Assessment (NGRA) as the default approach to chemical

ECHA’ j k risk assessment in EU chemicals legidlation Knowledge

Actions

Intemal capacity bulding
Increased transparency
Computational tools
Cal for tenders

Industry

Data availability ACtiOI‘\S
Opinions Research and development
See EU Commission Cross-sector activities

Issue teams (Cefic)

[EMA‘

Actions

Recommendations on 3R in European pharmacopoeia

Opinions

NAMs perceived as chance for innovation to substitute harmful
chemicals

Acceptance of - results vs + results

Review of batch release tests and best practice in 3R
Development of harmonised Guidance %
Opinions Animal welfare
\ Qeiu(nmmus-on NGOS
Green NGOs Actions
. Knowledge
Actions ECI'Save Cruelty-Free Cosmetics'
Regulation of PFAS Ho
egulatio Opinions
Opl nions Complete ban of animal testing in regulatory science
NAMs need to be equally or more restrictive necessary

Communication of uncertainties and imitations

not transparent enough
Heterogenous opinions on scientific foundation/readiness
of NAMs

Knowledge Low acceptance of in vivo NAMs (Directive 2010/6/EV)

Support of NAMs

11 ~ FIFERE AR ALE NAMs 5% e K JIE T AR AU AH S Bl (A
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(Z) LarEiRES — N ATy R

1 ~ TErpERER SRR R B A s LR A
IRRBE an i R HY BB i ( VLo k 2 520K ) TR A VEE%

A YSRGS RE » M B AR E -
s (Carla Hajjar > ZREANERSEFERNE) For o B {HHEFE A
DA T fEaA T (Fate Factor ) | X #F&INT (Exposure Factor) |
X Ty R 7 (Effect Factor on Biota) | 37 > MiE A
fEen R X2 EER AR FEE S PR R IR R A T E 2
It SE AR EGEEEBNYER . (RN ~ BEETER)
JERIEEE (AR ENE (AR ) AEELEE - B
AYRERENE - S ERFI VB2 E rEaisEs! (Multimedia Fate
Model in the Marine Compartment, TrackMPD) 3 r¥a#4air B ~
KBNS ER - RN EE BRI E - e
R HEARG - (BIEfEmE T 20 BB A [EEE R 7y

- RRF B TSR -

"

2 ~ WO EE(E R IR R A M By ZE RIS
BOM&EEUHTEL (Green Deal ) fh[EFEEMEYIIr#EE M (Plant
Protection Product) M RAMHEEGE » HF—IHEETIFHMEE
% [ KEVEEYIIRE ) o BRI - KOS Bk
VBRI TS - TR FI I e R ey E % & Eh - 5%# (Farshad
Soheilifard » FREFHERAMIAER) FoR » Ry TAEEISEER EH L
T IR RS \ RS FIRIRA 2 - R EME— RGN
AT ISR - Hil - BEEREREE - BHEREIHEREHE
1522 [ RSB 24 bR - DURCEIR Al e I B VAV ER B
BRI ERZ -
ST E R R R E A 2 R % BN E5y
FSXSATIRIAERE R - DL20164E 22020 F AV RIEE R » STt EE
TEROMN & BRI 2 - EI77A R BV EE T RIfoK ~ 1388 ~ 22

b
t

+N‘

I

p
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BLEEY)ET BHUBLLGIE - FIFHUSEtox A G R & R EE MV EVIRIE
fEan A EAEA > BRI dynami CROPEERIEREE T BB B #E AN
HVIETE - SRS NIFFERE L 77 T7# (Terbuthylazine) »
AiiE M (Prothioconazole) ~ EF} (Prosulfocarb) - JfFEE
(Metconazole) ~ M (Metiram) SESTEEEEE » BB T HE1E83%
HIse 2 s (FAGHEMEEE F o BERER (Spiroxamine ) ~ Jfife:H
(Pendimethalin) ~ 5EfE& (Azoxystrobin) ZFE3fEELE » HELY
TSBHISCEE ©

)

 EER LR ZE R T AL = A R AR e B B BT

s## (Christopher Oberschelp @ 7K B ¥ L aR B H Bt FEE T 22
%) FoR > ZZRPRLGIRTEY (Particulate Matter, PM) AEfE
AV B - HERENA R B SR ZE RS A - A4HRF I
R (PMas) ~ Z&ABHT (S0) ~ EEAEY (N0 H&ER (NH:) 5
BEEE AW F EOR HAETR RN T & - gt EBRGS SR ery4
Ap R BT - BLE S e R R E SRR B ~ P
IR A M 705 » 5 RER TR U5 A RS (R R
B WA HENE R ESOBHIE S @kt EH L — » HAET L
WS K A3 T R HE A IR R YU ZE ] -

12 ~ EER T2 RIT A N A (R Er LR E]
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(=) 162 (&Y BT A RS HIR BRI =

1~ 8 BRI A BRI B Y R AR E AR A
s (Mette Moller » REFHERGGARE) For » I8 LIHIHRBH
PRI S HEREE 2R EV57K » J5/Kh aA A A 4 2 AR ORIy
HACEEYE » FIa1201 84 b E e IS oM H & =i BE T3
BT AR G/K  1TE6THEAE R FLEEYE - W55 B L A
B E WA A IR KA 2 5K T AR R s, SRES
IKAFRERAEK > FRRELLBIFEL © 2051 © 5S00R5E » 4550 4E] © 200841
A AR B500 K163 LEEYIE - 96%#: A= Wl fidgie it 50% » &
EER =M RELE Y KER I LERY B AT e A S
2 ~ AL A AR STl BV E B R A M
i (Marta Sobanska » ZREBUNMEELEE ) For » FAMZE
FEGEE - FEERRAIRHEEA T - TR E b= AR R A
AR BEESEHER  HNEGEEMFEN - X X2 R
(Read-Across) B3 Ef534H (Grouping) HERITAFEHER - H
20194ELAZK - ECHATL K8 86 , 300FEE 73 2 R&U225(EEF4H » &9
5 B HH B EYVE BENY35% 0 $12023F7H 1E > ECHAE. ek 62
(EEF4HET 4411 E BB ER A ~ B ETE &M (Persistent,
Bioaccumulative and Toxic, PBT) / mfERFA KAV ERLE
(very Persistent and very Bioaccumulative, vPvB)  23{E#f
SHET323fEYE BVEERF A nl 38 KM (Persistent, Mobile and
Toxic, PMT) / &R A K= E A8 44 (very Persistent and very
Mobile, vPVM) - {HEZSHEHET006REYVE ET WA G R EREEIR
BARSRA] > [AFEECHAMRFAE AT BB 3 E EAE R % (Quantitative
Structure-Activity Relationship, QSAR) sFAtiZeféfs5 S0 - LA
AR FHQSARIE A SR FE M -
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13 ~ REACH / CLP JARIZERE N RVRF A MR
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(DRI ER S A Mk Eaka T BB EETT7E — B BT E AR R
PhEL
1~ PEE N e aat e m e a5 - (EH H IR HAE R A
REAETIRTE

HIER4ERE (20fm HIERT4EE © Bayesian Network, BN) 27
DA 2 BT R 2E R B R SR BR (R B S A - gESHE T2 ~ TH
HIFIAE G RIS - 387 (Jaescong Jeong @ ZREREIE IR
B) T ERNZHENCEYE (Per- and Polyfluoroalkyl
Substances, PFAS) #EZFEMN TEMNDHE Em » 28 » HATS
BRI R ELAYPFAS T R BRIy N LI R - WS ER P BN Y - Bt
FLE 1298 PPAS > R R S R R4 28 (C4-C8) MY 2= it [k
(Perfluoroalkyl Sulfonic Acid, PFSA) FlhE#E £ & 4% 14
(C4-C14) WIZEHF£E (Perfluoroalkyl Carboxylic Acid, PFCA)
ZEME o MRS R B RE AR BB TV E EEE ] - IHFTANE
ELEFELE (Adverse Outcome Pathways, AOP) #ERLERIE (T
AOP-Wiki) HYH FLEABRE(T (Key Events, KE) - Fsk 185 i
#=ME (Developmental Neurotoxicity, DNT) HYfEE4LEHEERE » if
GEE A SURNE R EEKERA (% - I DA i e A A 3T e UKE
1TE - BT HEE G EGEIPPASE M » ISt BIBAR SR RS
FeBNEERIBEME SR (Active Event : FEAEMBRIaR AL S VAL
= EAH R RS EE ) MR E REEAE TR - N RREEAH A1 -
iesr bk R RIARREAE G (Cell Viability) (& $boh - $HELHAE
BRI R TR A RN FRBEE: - SFE 0 Ry Bt &S A (&S
EHMAE T E - TN AR E EAOPRL S E R & M AR &

b JEEA—E (= B nl R -

2~ B B i E R TIES

s (Predrag Petrovic » REFZEEEVENRE) FoR > B
BEFEAEEFENBE HE - 2SR AR ETRE R R R
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HEERELEARL - TR 255 L LB E n R A\ R BRI ] AE
HIfEsE - 1 T aRE(ER ) VS OFRIB R A AR LIRS
B0 SIAEZ 2R MANSREEALEE - EREEML
NS HE S A RTINS - EiREE VBRI 22t
TG EETRE -

SREETERT REAVALER - BfEEN Y ERFREETA B
AR AT RN - DU R IREERIR TR RENT

B Ryt 2 2R LR AR (AR RS - BEAR (LS
HEVEARM: - B iE A FEAE E Z ERIR (4 o BT
st (AE14) 2REETELZ 22 amiEARER - DIEIGFE
A REIE R A R EAVE R RN - BN R RE R R
P> G RHEYEERENE > 7R E R LY BRI
THELE R B E I R R RV RIS ST - FrA N RERES LIETRAE
ENETRBHEEEMNE - B LTRSS - AFAHERN
SALERALEAPRIR - A RS B R ARV AIREEE -

&l 14 ~ ﬁ?&:%?%?%
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3 ~ ¥FAREACHSZ {28 FHOECD QSARFHEHHEZLHTEE &
OECD 72 2023 4F- % 111 T & & J& 1 45 1% B 1% QSAR &¥ {5 fE 42
(Quantitative Structure-Activity Relationship Assessment
Framework, QAF) f55 > BECHA K Fe AF B Z 2B 098 AT (Istituto
Superiore di Sanita, ISS) FEMFEHIZTERE - %i55 [FEAtET
HQSARGERARNERF » HH R RFE AR E ez A B - HE e 458
M > B AT NQSARE FHHY 2 TH B PR R ~ AT fig B 2 7 F s
FOEREHEHAY -
OECD##AfifE5 1% » /B TRRR ATARIE & e BHUARL B 171 H EEAE
22 - 5% (Doris Hirmann » REECHA) FoR » BUEAIREACHARL /1
#F DAQSARGE SRS IEE R - HECHAH 20074 EE 7 485 A REACHE
SAFFTECCHIQSARE KL - 1M 558 _EQAFEBIECHA H ATHYQSAREHE FIAZE
—EHY > ML > QAFAECHATR (T RAFHYERTE > A] #E— 25 RIHIECHA
LA P REACHRE it SZ{F-HYQSARSE R ©

4 ~ DIERSHE B AR B 7 AE - T2 e
{LEEYYE R b st ny S e - A1 PG Ml B A B R 1t
sTEMIEEIMERTIE T A (New Approach Methods, NAMs) - &%
% (LiLi - 2REEFENEEEREEHEIR) 0k RS/ MR
EAERENE - MIFEYIREN - S EEER PR - 2R
pad M BRI SR - LRGN REERR -
EUEERKCEBYENR - V'8 G k& E 1Y THR UL
(Pre-absorption Intestinal) EAFFRgHYAEYEEAL - AIREREAET
SREME - BIE VSR (First-pass Effect) » (HEIEMEARGIEER
HIVVE RS /D - BEZREE RS 2 DUAE B EE By BB BN S @) )7 22
(Physiologically Based Toxicokinetic, PBTK) #&%Y » BT gk
VLA AS 2 - ERGE AL (SR E ) A E U RS -
H W RTEIR U TE - AP LAV BB AR © SRR
HE G FEUT G E AT b (G s — H B EE T RSN
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BeHH-F=IEFR L o) - Wit - BREEEYE( LT REE R
YrE s EE R EET - HRBEWAESE -

a1 T 7 B 5 {5 FH B R PBTK AR A Ak B AE R W R B i 4%, » AR
VIR LSRRG A CEE RS A EE M - DARCTZE R L AR
EEVERIRARINER - HIieN A YE L8R @ s A 2 LU A
R a% A 2R AR RS N ENRG N HYIMERE RS (7n vitro to in vivo
Extrapolation Module) - &55REH - BGHE BRI E 25
RHVHETE M - RIS RGBT © S AR By
EYHE LA ARS8 - RI60%A A E# I T gE S
ERETAEYEL -
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= ERKSBEYE
(—) $@ PPASHYMARYE — FEIRITE] A M B AR I 4 T

1 ~ FIIF & A B R R R PRAS ¥ 2 B FO A RS AR s 2

Ry RS PFASHY & 35 58U e s A% > 5% (Menghang Xia »
KEEZHFEAREA R E Mg L) FHEFIELHEHEESTE
(Toxicology in the 21st Century, Tox21) EfiEEERIEE - 532
T8 PFAS 1F 75 {8 I 5t 44 BE 09 & 1 - RO A% 2 #6 (Nuclear
Receptor ) EEARRRERSREERFOEN: (WE1S5) AVRELER - MLt
FeEREE TR RAYPFAS LB - (MR 3R 288 (Estrogen
Receptor, ER) ~ #EfanAfEXZHE (Retinoid X Receptor, RXR)
FI4HAE EZP450 (Cytochrome P450, CYP) - ik H 4R 122209
(Cytochrome P450 2C9, CYP2C9) AN BIE 2242 » PFASE /5
AREACYP2COHE MBI &5 & - T HAEAINHIER - RETHIHE
HN&EDEREE (Half-Maximal Inhibitory Concentration, ICso) /NiAL

wMe

Cellular Targets and Pathways Screened at Tox21 Program

pub©hem [Mmatabotam lf Genotawicty | 4 Celtutar saress [~

. v CYriaig) Arnaedan re1gonse slemers!§| ‘
: Y.ﬁ'u Aviwy I.,\]Av..‘:l l::A::i cwaees) st | :
ot public dats ponty » 100 millon crrcing u--u-m-mum
‘ sy | “

Mizschordria temieity(2)
I o

15 ~ Tox21 sTEEEREEHYAHNARATRTIR L
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2 ~ DUEREE &G S AG I RARAY IR 7 M e 2 M B PEASHY B i AL e A RS S 1 HI
B SlERE
i e (You Song » $FECKEIFIHFCHT) Fow » (FEPFASIR & A
AR~ AV BRI - (7R VBRI RO R 32 2R -
[ 1T 2 — {12 2 2 SE B 38 B LAY PFASTE B3 Rt > 28T B LAY PFAS
(i A 22 Z 5 A T AR 3 R AT B IR IR AT RE i i A\ BE B RE
JERz - SR EAET A RO E ARG F R - B UTARE N E B
PIEAL
b7EE P R IR R TR R (AE16) - e EERT
5 BNy EEEE (Molecule Docking ) H17E E45E G MR %
(Quantitative Structure-Activity Relationship, QSAR) 434fT
e SN RIS - G40 fE A BE S ST B A AR PRy P 3B &2 (Medium
Throughput ) #HAEEEMEAE 5 RAGPAUHIE - G40 SIS Ra s R
(2HE0ECD TG 236) FAMEEEASE: (Transcriptomics ) o WiEEfE14
T H BEPFASA T 47 J@ TAERAZE - A2 ¥l (Perflurooctanoic
Acid, PFOA) fE R LLERIVEE S YT » RP A5 HAH EPFASH 314 -
YYE Y PRERRE E TR & TP A A FER R R i = HYPFAS - EiE 25
-2-FER M (Perfluoro-2-Methoxyacetic Acid, PFMOAA) R4
S % (Perfluorohexanoic Acid, PFHxA ) » EAPFOARYH B o
W NFEIRANE =W (Hexafluoropropylene Oxide Trimer Acid,
HFPO-TA) ~ AN&EIRENITIUE L (Hexafluoropropylene oxide
tetramer acid, HFPO-TeA ) ~ 62 & H M EFE MW HE B ( 6:2
Fluorotelomer Carboxylic Acid, 6:2 FTCA ) -~ & & & %
(Perfluorinated Carboxylic Acid, PFCA) Bl 5 Joe 2 it ¥4 2
(Perfluoroalkyl (Poly-)Ether Carboxylic Acids, PFECA) #H5%
YrE o EEASEwA T
(1) RZEHIHELPFAS o] fE Bilid S (LW R AG Habg RS b2 28
(Peroxisome Proliferator-Activated Receptor Alpha,
PPAR ) &5t » {E Ry RIRERY 73 TREAG R
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(2) 6:2 FTCABAPFOA B A AH [FIAVARHE R - (H RIS E (K
APFOA » AIRE B ATE BB RamiN/E Ty -

(3) Elk-#@ L EYHFPO-TeA - #ras IR BT A AT Bsdm it
FIRR R B M SR AT BHPFAS -

(4) HFPO-TABZHFPO-TeA — % » THAIHY = HMEEE SR
PFOA - #1v o] BN €2 PROARY EAT A

(5) P& =0 TARAR AT DA RO IR TR 0K » W F MR FR DK A8
B F AN EEYE - HETRARHI -

(6) ARAAFRHENAALE T 72558 R » B A IR E k]

(f4nToxCast ) {EELER - B O st & R DREMH BAHY

BASESEMT > SFEPPAR a JEA LM A RGPS L UG
E4E R S 4948 (Adverse Outcome Pathways /
Network) -

You Sang

Tiered non-animal test strategies
14 emerging PFASs + PFOA (ref)

Molecular docking
-AutoDock Vina, Open Babel etc.)
-Zebrafish & Human PPAR«

Structure-activity relationship
-Chemainformatics Module (US EPA)

LC50 (fathead minnow) e Cell-based assays

B -ZFL coll-line (hepatocytes)

R -Medium throughput (96-well plate)
B -6 conc, 24 & 48h exposure

~ -Cytotoxicity

7 Fish embryo toxicity test (OECD TG236)
/ -Medium throughput (96-well plate)
-5 conc., 96h exposure

-Survival, morphology ‘HS" Transcriptomics

| = ~Nanopara MinlON (multiplexed)
L I -5 conc., embryo 96h exposure

-Bioinformatics

NIV~ -Benchmark dose modeling (DRomics)

[& 16 ~ You Son Z= AAEIEBNIMEARTERIE =0 IR
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3 ~ PRASHY 3 TRFMEEA A= Re g MERA (%

s (Ge Xie  ZRETREPMEHITRT B RS ) oK > PFASHE
¥ HEAH DB EAREERREYE - BT-FEIvER M2
#worlehElE (Perfluoroctanesulphonic Acid, PFOS) FIPFOA &3 »
W ELMTPFAS 2 A REfE A B2 - (HEEDURHIFT A YIS » Bk
b7 B 5 2R HE DAQSARME TR ST - L T I B A Re s MERR (% - DA
MR BEER 7 T45e A REE M - PRI 3,

(1) B3 - Y = AT 2 B2 PFAS T M 7 DA [Fl ik o R S Y
PECAMIEA, -

(2) fixMEw (Polar Head Group) #{r/§22EPFASTE:ME 7 DAPURR
BLEY (C4F9-) M -

(3) PRASEMEEAIEEL Sy FHE4LTF (Molecular Descriptor) #H
[Be 7

B ZEER P 1 STEPFASPRE T A il (GHERE B3 A PRASTE S A

17) » WE— P wmYE 2 EBFEMEBEE- Ko G

(Membrane-Water Partition Coefficients, Kw) HYRBHERM: o 4258

o R BN IH H RIS EKE (Daphnia magna) WzastE (ZH0BCD
TG 202) > DAR¥I4%3% (Raphidocelis subcapitata) FIEE&REE
(Synechocystis sp. PC6803) HYT2/NEFAE EHIHE B -

GHREU » B - AR RN - PRCARYZMEEE 2 B0 -
HEKwr] B4 FERPFCAS &5 BUK SV B M - (HEESR S I PFASH R
FA 52 PR » ATRERY IR RITE R BE SR WA fe i e g - HO A Hl
HAGE S IREES - N E-S B AR VI PFASHYVE ] 5 i S A P i )
ARG BT » PRASHYRI Ui & B E 2 B e - Sheiliieis (Sulfonyl)
AU E LA PIEE &8 (Carbonyl) AY[E %% (Homologues) E
HEENEN - 5] R A FR M S 2 B R A 2=
o L EPFASHIAR A S S B 0L T - M B H 2B A RE
735 MEA - fESSERI - sEE SRR K i BE 2 THHIPFAS A RE 5 1 R AT HY
I (AE8) o
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18 ~ Ge Xie F AMTFE4E k50 3 B A
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4 ~ DB G EBNIET R ARG R33MEPFAS [ELEYIH ARk Z 3514

g (Periklis Tsiros » REFMREIHEHEE TRER) HFEE]
R ATER P B e MR 5 AR 33FRPFAS EA# Y (40819 AYAIREEE:
Ktz sz g b - FRFPRASTEIA > Ry 4T o3 » E4EPERCA ~ PFSA ~ PRECA
K 2w e Bt nERE (Perfluoroalkyl (Poly-)Ether Sulfonic Acids,
PFESA) - 4HREZE MR DU FIAHSRHT N AR Tl - BiE
P B 4 A2 ( HepaRG )~ &1 I BE A% 4 g ( Peripheral Blood
Mononuclear Cells, PBMC) -~ Hifi’# b FZ4HAfE (Alveolar basal
epithelial cells ) (A549) F1 A ZHRE A& B B 4 AR 239 ( Human
Embryonic Kidney Cells 293, HEK 293) - sfEsiER) A0 HE3fEAH
Rt E R atEe o 43 BIEMNTT ~ MTSKAlamarblue o Rfatbsss FRIETE
ITEIE R G R E MR EE O  DUETLE BHESE o FEQSAR
TRAI R > FEUAPFAS$PPAR a B EEF - PPAR a 2 'S UV
RN T > HHFRPRASHYSS TS EEAR A REELL - NIt B A75{EPPAR a Y
&7 » MPPAR a JE AL I HEAE EIRRIRAE ~ HE T B & RAIGHREAEE R
(L &H IR EPFASHPPAR o IYEEEER -

WHFEES SRR - RSB g ARV [EES - FHEIHYPFAS
FEA EIHAHHE S sl & T RE AR ERVRER - B0 T EIUFEE
T B MRS > fEHepaRGAIHEK293 B & Lo T KV E 25 5 15 R
e - R ERST 37 (Principal Component Analysis, PCA)
FOEEAER S ( Benchmark Dose, BMD #8245 SR & - il Sul fonic
Acids) S5 PPAR a Y/B I - {EEPPAR a FYZER » (& —FEfH
RIATREAR & AHRR B A E R - RS & B 2% U7 A DU AEPFAS
FHERTHEZERE -
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B

»  Overview of PFAS Structures Investigated
4 Main Subgroups

.-“
.g SCENARIOS
‘»

Legacy + common PFAS

(poly-)ether PFAS PEMOAA
PFAS subgroup |PFAS compound PFAS subgroup PFAS compourd ; AR o
: . XS " 5CCY  Pro20A
PED { AL
PraA nl r mene: oy oma Badroan
PFPeA . b PFAMOBA
a0 FFOZ0A

PFHIA \ " o
PN, N et poly-  [oEOTEA .J'-'l'

PFECA FFOA AN BEoA ather  |EFO3T03.00A R HEPO-DA / GenX
BIOANIE 2 PFECA FFO33 66 TiiloA / _+_+_I_
PENA SR (7, * 4 s 2 3L L. LR
PEOA mono. [PFonaOA NH4
Sl . athar [HFPO-DA GunX
PrEs L banched polys HFPO-TA v o
PEres PSS othey  oOTak S A HFPO-TA

PF5A PrHaS K sal v % e AN L OTS
PENSG INAC N Y —, mono— PFEOESA
PFOS K s N Y 82 O.PFESA

. o PFOS PFESA | R Nafon8iP2
’ branchad u_"; s miar to Nafar P2 K 3ot
| S Hafon BP1 Ny
PFCA: perfiuorcalkey| carbonyiic acids L TS Naflon-BP2

PRSA: peeflucroaliog sulfenic acids
PFECA: perfluoroaliy! [poty-jether carboendic ackds
PRESA; perflucroaliegd jocly- Jether sulonic ackds

=> 33 PFAS in total

SCENARIOS - H2020 GA. 100037500

19 ~ Periklis Tsiros 5 AFRMIEAY 33 72 PFAS

5~ PFASEUmAVFEME - 2E CARC helEigE (PFECHS) fIe&E T he
fif (FBSA) #G5NERSE(E A DA BIPFOSIER & i )
s (Hannah Mahoney > ZREMEKEEHEARE) WEEX
{7k A= (L fe R AR (RTei11-W1) i Hismpa st Ed st
DIBRETPRASIE &I s Y2 8 - BRI E B FEPFOS R HAR DY)
B e/ LRI CLE=REES (Perfluoroethylcyclohexane
PFECHS ) 1 4= % ] Jc fid i B ( Perfluorobutane
Sulphamide, FBSA) - WFZE&EHEUR (AE20) - REVIRFELEH
R EATEIER (XAEIIEIER - Synergism) » {(HEZEEHY
PAFAT EAILL ] - W PFECHSRIFSBAIR &M EFT A tH & # A W [E(E
F RS - PFECHSFIPFOSE &0 AT A 41 & B 5 DH B
Al e &% Bl > R EISHARPFASTE RIS (M il EsA B B AR 2]
HyEEE - SR (T E B S - IR R RS - AHRAAY
e B AT RERE < i -

Sulphonate,
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Fluidity

20 ~ PRAS JE &% S i s M B A EI fEH
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(=) PFASHURIEEBUREGE & BIfEPFASHIARIR — BT R BRI K
1 ~ PFASHNBICH AR S FLELZ2 Y H4S

st (Jona Schulze » AREfEBIBIFEREEE ) &K > HIRPFAS
AE TP - RV E R B Al AT AR o PR - 1
- TETRE ~ TR ERIEG B & A 20234E 1 B EACH & 1R % » IRIEREACH
(EC) 551907/20065% %M IR FIFTAPFAS - 1EIH{E 2 K 4T 1
10,0002 FEPFASHYF E N ZE A iR 2 FIIR A > & H i 2 EAYIRHIMERR
EZ— -

GRBUTEEK DA 2 78 KPFASHYAR B (A2 ) - KRBy Ry 3{E PR ES -
B LERIIPEEE (Scientific Phase) - f1&20204F 52021 S
RAVEEIERCK (Call for Evidence) - 2023 ARIMRHISC A (£
Hofd s AiEHIE / ZEEER - R -~ &% - g BT -
BEHSIREL AT A5 - ANE22) DUREEZeks » M THETTA20255
FECHAE &= EZ B2 (Committee for Risk Assessment, RAC) -~
HEZmSthZE® (Committee for Socio-Economic Analysis)
EFEZEGERER (Opinion) ;5 Hi&MEABRMEE (Political
Phase) » THETTA20264FE220274F 77 1| FHER B8 E 22 R PR A TE AR
B t% i A TEPEES (Transition Phase) - BIRHIA1& EWE 5¢
SRR HY AR

st B Wl Ry AR R 2GS E BB ARy FR A RAA ST
FrEET DUERC 2 THDEKPFASHY B AR » B 215 1B R A E HiATPFAS
A F BRI 5 5% » DA AR G s S F IS EL » (/7 i RE A PFASER Y
PFASHYPRF 2 20 E—(E m%E - TOMERFEEN] - WEFRE M 704
TG BB EAH BRI ZE - DRI PRAS AT I P Bl 5 B b
MHRIEREVER - DS 5B 2 SR -

FEBCRBH » JECRRFELFERIA A (ANESHE & EEHEE - &
FEH - R RGBS ) B RAFER - HER TEREIE - TE
SOR HAM B RIS (€ #EPFASHY &K - BIEZEIOM LAY bRy B it
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EJRERHE « 5 f% - EDT 3 & HIPFASHYRE (i - m B ELA SFEk (41
kL~ MR - BERE) GfF R aBERMEFR K - s
A > HFGRE e e A -

=

Turopean Regulation of PFASs and its Cannection 10 Research

I1) Outline of a step-by-step phase out of PFASs in the EU

WScientific phase® oo 0 Transition phase®
r - \ ‘ 0 —
Regist f |
In;gn:i:\: & Publication of Opinions of X ,}‘ End of transition
1st Call for Dossier and ECHA - perlods for
Evidence Consultation committees derogations
S © O e & & ©
2nd Call for EU decision Restriction

o . @ i o (&)

% = Ent v becomes -

Evidence "7 7] a' G ' "F:)V"': ’ effective ~. ,/ . Qo
a a — = ®|

JPolitical phase”

*Dates are only preliminary and can be subject to changes

07.052024 [ SETAC Europe 2024

21 ~ BREFIZAEEK PRAS YRR E4AEE

European Regulation of FEASs and its Cannection to Research

Ill) Connection to research: PFASs restriction-dossier

» Scientific publications (&g, Buck et » Scientific publications (&g Glige et

Scope / al. 2011, Wang et al. 2018, Cousins al. 2020)
Terminologoy ef al. 2020} * Call for evidence
. Repo}rts (e.g. OECD 2018, OECD * Stakeholder meetings
2021 !

* Industry reports

* Scientific publications (e.g. Cousins * Scientific publications {see uses &

“et al, 2020b, Reemtsma et al. 2016, Socio- hazard)
Lesmeister et al, 2020, Ahrens et al, economic » Call for evidence
2014) assessment » Stakeholder meetings
* Reports

* Industry reports

* Databases

(e.g. NORMAN, IPCHEM) * Scientific publications (¢.g. Al Amin.
Monitoring » National monitoring programmes Analytical et al, 2021)
data » Scientific publications {e.g Junttila methods « Call for evidence

et al. 2019, Macinnis et al, 2019,

*» Stakeholder meetings
Neuwald et al. 2022)

07.05.2024 /SETAC Europe 2024

22 ~ PFAS MYFRHISZ 14
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2 ~ EATHREHUAR )T 7ARYPFASE (L an &} e

strer (Romain Figuiere » ZREImHUrESIHEERE) 01
AR B RPFASHYE HIZ M E AR > ZAMPFASHYEMRE K LEETRE
M > RHEPURBUKAVRE - # TR FONEE MBI IER] - HEIRZK
HIFRPFAS = THT AR IR FIRIHEES T > s AN S PRAS Z B an 75 Kt
BY] - sEEIF BRI S TRE R K A ERIAYPFASE (Ui &
THEE - FRHEPFASE RS B S HLDhRE & ER - B R B i SO
RGN > EIEEERHEEE M - SIPFASHILHEEIhRE R 2 A
EACAATHE FHG% - PPASHY EZ AR (WHE(LRAE - B
fEahAkl) ~ WERZR (2R B ~ A ) ~ HEER (%A
JKAE ~ TR e amBlaa e SISt ) FER > (REIREACHAYPFAS{E H
PRAITE ZEARBA SUE Fs EEEE AR - WIEDIRERVHIA] - 25 1{RiE
FOECDHYE AR RITES |+ &% A H AR DUR sk -

B ZE B L A B R SR A ) 5 1 STEPFAS A 748 ~ 80FH 2
P2 TATEMHRAIER (st ERE23) - LAY E R
o DIBHZKA (Waterproofing Agent ) ~ ZAiEER] (Heat Stabilizer)
Fesfeaz (Corrosion Inhibitor) Bl R > BN E M
it A o i an R LAREACHRR IR E > IR H4H 4% ChemSec
A L iy e FALE B U m B AR - 2 Marke tPlace (484k -
https://marketplace.chemsec.org) FFERE - B ELFE (L H EH F
1578 B2 R AR A S 32 R A [E] Y VAR 2 R > TS e 83 fE £ 3 5 T
FEHARMHBER - APREEPE U o PRASE Ry Z 2 MERIA LA
Substitution Support Portal P2 T HE{d - {E{E B 0T LLSEE]
(B2t 250956 (Chemical Abstracts Service Number, CAS
No.) HHEERHVVVE - BESTI S - VA 25%HYPFASTHEHIE B = & 1Y
B

o
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&

Uses and functions of PFAS

Use categories Sub-uses Applications

Technical End-use

: : Services
functions functions

* 18 use categories of

Active pharmaceutcal 2 2

. . jngredients
PFAS included in the procoe: ' i ' r—
Bulding and construction 3 17 14 18 30
database r{vﬁnr\%:c:ermmum 7 15 7 15 12
o Casmetic products s 30 9 12 6
« Waterproofing agent Flectronics shd 3 28 17 2 37
p ihi g g ' W 9 15 17 19 24
heat stabilizer and Eoa— , s , . ;
corrosion inhibitor are  Fice mem - : S
ndustrial production 8 28 12 18 11
the most common [ ) 21 T R
technical functions e L : G

> roducts manufacture

* Mainly for enhancing e e ; 3 i 3
durability s ke e TV D s D
’lvnnsoo.'t sector 10 27 16 24 45
Grand Total 80 274 39 131 0

23 ~ Romain Figuiére 5 N\ 5% PFAS FIAREATIRES AT 35

3~ PRASSIT T H. + A FH B 22 T SR e 1) 5% B ST PRASHE A2 A1 e PER e i

HYIERHE

FEHEEENE L e A E R R AR - SREERIRE
fi 8 PPAS o> #F I A ¥ & ( 40 [& 24 ; & it
https://awsedap.epa.gov/public/extensions/PFAS Tools/PFAS
Tools.html) » RFAE AFEIERHEE (Dataset ) HYINER K EIZKHIPFAS
Eallee B E AR B - [ A R IEPFAS Bt P i S A
85 > BREAERAVEEER > A NEKEUE ST o

si# (Andrew Gillespie - ZREFERBERES ) Fom » HI¥
DARE T EL 22 pieHy H R AL

(1) HRERHVER P HEEPFASTS AN -

(2) FATRERF = BIRYPFASERI SRR 5 2 > (o A HL =] B #h 5 8

HPFETHE -
(3) BHSTEBIR BRI 20t PR HPFAS  EER BRI R T 0 -
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ETASE TIRRITONY O TRIDE

PFAS Analytic Tools [ Hom oo |

24 ~ FEBPRIRE PFAS 3T THFZHIF

(4) ZRIBIRFBRNEUFAEPFAS S s Vs 8 R i &
HHEAIELE -
(5) At AR AR EEN -

PFAS i T H-V-22 B 13{EIR A BV E R 280 o fHEEZPFASBLAE -
{EH ~ BERORI SRR RV R L B - Rt e & R E HAR
& EPFASIE R - HERHUEPFASE B Z I E Fesat » /BB E
24916, 000fE#EEE K BEPFASHILEEYE » L4 HBfRHE &
ke ZrEEEEREE

(1) EXFHZKAR IR -

(2) famsaf e 2K mEs -

(3) B&5/KIHIEEE -

(4) FIREZPFASSZEEHTHIBEE AN

(5) TREEEVIERNITARIINIIER > R I ERRE -

(6) TLAENEEE(LME FHPFASHY TR AT Ay

P SRR ARG - Al AR RIS B BN
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ARGEE (AfE2s) -

GRS S - WA PERREAERGEEAL - fES RN,
'EHPFASECAIETE - BRI HIP V48 f AP 2 - [m A
B (% AFEHEPFASE R (Occurrence Data) - {HEGEHEE - FIZEA
BOR1— i B R BB E RS ] DA SE 25 2 M g L 4l Y B AT Y PRAS SIS
A E A S B B BOER B A E ST - s b ZE B Bt S H At
B 2R BR RS AT SRS I e I PPAS S A 24 - HECRFI E B 2 A\ JETS
TEHVAFER - H LS E e IR mER A FRAaTTE) - &
st M IR A T ANHV S BRBHAOHES) - WZ PR B B & BRI BUR]
AHRBARES - RV E RIS - DU SAR B s EAt BOR
HEBIFRK -

rinking Water (UCMR)  # Drinking Water (State)

ites Il Federal Sites I Industry Sectors = Transfers

GM Superfund Sites w/ PFAS Detections A ) &
* PENS Use and Retoase 2 Federal Site Status

Releases of PFAS and Firefighting
= Foam Reported to National Response

Center S Lo Tha S,

25 ~ SEEERIRTE PFAS /i LBV 2 B A B E R ]
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4 ~ FERBIRN BRI ZO2 5 T (I A YIS EPFAS 2 774

sfier (Michel Hubert » SR EHIRERHSARER ) o BUMETA 2,000
2 (B T RT2 H /K (Leachate Water )& /A SRR (>100 ng/L)
FAPFAS - & Lei BEHIPFASTH EHFION: B A% - R AT RE S N 7K1
KSR - HHTPFASEA FLENE MBI - e R E
FlEIE -

FI A E B (i fiiE g 3 P AYPFAS - [ 1EPFAS2H (Leach) >
EEEAEIIEREEEA (On-site Treatment ) SR > HEH £
SRR (Soil Amendment ) 7&PFASTE R BEAITE I HY#EES Bl = SE4H
FYRRfZ - HPFASHYA{LEEMLA] (Binder ) » JNMEEEE R AYE MR -
ATREAEL S AR BB - RoRER(ROKEE - HFTLUR H VIR
B (Biochar ) [EERR » i LA M LEIAE A EE R AT DUZE AR5 A bR FE

(Net Negative Carbon Emissions) o WFFEERLU0EFINESE
B FEL A T IR A A4 e Ll LA A% E PFASAE A 6
P S5 A B RS R H7g e 0 P2 2 26 W) 8 B9 4 W R A 1

(Bioavailabilty) -

b FE DAL EZR 2 R 1F Rz S 3IRAH - HEROEZI2 R IIAK
RRAFEEAR (Aqueous Film-Forming Foam, AFFF) fi118FHEPFASHYE &
) (A0[E26) - IElz2ET - AEZBHERIUES  2EZ02
B YPFASIE (L7 (PAC, RemBind®) 475257 Al F 2R A [E] 2
FER 2T AP SR AL B - Fo— DR B B4 - 55— TR LLZPFAS
J5AHY5/K05IE (Sewage Sludge ) B - FHEWTEEZ T /KA -

A I I BE A2 LK TR ARy A TR 28T PR T FE S
B Bads R IEFHEZO2 6 T B B S T8 - FO AT A
rmfYPFAS ©
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3. Unsaturated Lysimeter - Methodology

PFAS transport in the
unsaturated zone

+PERFORCE®

1D- Boxmodel

PFAS transpont

Model derived
retardation factors

. Tool for long term
forecast of PFAS

leaching behaviour

NGl <%~ 8 NTNU -

26 ~ Michel Hubert % AWZEERAVA BIFIZE 2 HEY

Thes progect 296 recermd furnlmg S om the Fwooean Lreos’s Hos i
R0 reskarch and nvireaton o srime under 1he Matie
Shiethounka Cunm gramt agroerent S BOA sd 124056

HEESL)Tk

WIFEEEREUR - JTRITAER AV SR AL FRAZ 5 A L HYPFAS
BRI - BA BFAVRER - BR8] pl R Ee A E LA

SRR R TIREE T2 -
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5~

2T S R R () SR m bR TN R R AR
'—EA

a3

=N

sz (Cora Young > REMEARLFARE) x> ZHERALME
BILGRNIEZEARLEYPFCAITIE - E&(CIEENIN > »En
ZRBING ETF o I HESE N AR S LEHER AT -
EHFRERFEIHARRFAPFASEEHEEE » MEH(LEYIERR
P8 b AT BETZ BPFCA - #UR SR IE 7 A 1 PRCARY B8 S A A (L i
& = B Ha 7> ¥ SR A A AR A e R R Tl 1 A I R AR oy U7 Uk
(Time-integrated Method) - EHZMHFEZIR - tHICEIXFA % 12
TEPFCABR S5 i I RL e > RES e RAHAIEAEAYPECA » H I & ERIERY
B RS (BN RDER R 1/NIF ) BLif 5% B PR A S IR AR Y K SR B AR
(Atmospheric Process ) W REMLL o {F FNERE RS (L A2 EE B 5
% (Chemical Ionization Mass Spectrometer, CIMS) FIEESEHET
B O BE T & 3 B 5% % ( Ambient Ton Monitor-Ton
Chromatograph-Mass Spectrometer, AIM-IC-MS) ¥ EE 246
(C2-C6 HJPFCA  FENMIEER 2 fif 25 HEA TEREE R SR M » 45 5 SR REPFCA
HER AR EAED LI —20 - IEBL MU LR EY) (WRSR
TIFAEE ) BEAHRE -
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g~ A ReE R R bR Ah
(=) BAEEYRIES KBS IY) — A e E BN R Rr B g R

1~

2~

WRIEAG NSRS, © I B SR B AT R BB H AR ZE B 5T
st (Olha Timofieieva » AREZHIGEFEFERE ) TR » BUH
ERVARRRIE B 2 1% AR R FRE2 457 (Insecticide) HYRE »
DUk s st B A B2y B HVfE S » 2RI 8 A S P S AR
REriRiEEEs R EmlE - SRIREDEaAE - bR ERERE
EeaafllZK » WA RERI A B R MBI RaR 258 - MEFMERE -
B RIRIEAITE PR - BAKEEN R EER  s5E 75 RE
B BER S AR » SO o e B0 R v 5 P e PR AR R
IR - FIE - 7R 0 BOPTER R R ERE AR o S5 IREUR 0 TERR
arfg R A2 R 2E - 23fd A LA (Fungicide) ~ 178 RyPrands
B~ 2fE R PRER] (Herbicide) 5 EfEE4MEY)E B EEE
SR E/NEFE ~ #4558 (Dieldrin) -~ FgHits (Chlorpyrifos) &
s (DDT) HYfT4=4//DDEEEDDD » ] F A8 tepy S e s h A TR B
SRR - AR » BLEAR{AYBTZEAHEE - PRI
HURERIR » HETERIEN T E TSN G E -
PEHE A B AT AL 2 TR f B o A B S OK Sa AR RS s e &

s (MarfaMercedes Andres » 2K H PEHE ISP 5 By R B
Fetktr ) WEZEPaELAr o p B RS AT A R OOR B B R A oK
EHEAVIEA RRDRE - R ESHERZE - e AYIRE I RYTE It
HINE27 - EE ORI BRSO HTER BRI ERE T
ARE B A AR R R S IS I RER s (R
FERFA6.1 mg/kg d.w. ) HYBR/KIE ] AE HIR R AT
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Mechanism of action

SELENIUM TOXICITY: PROOXIDANT AGENT

Redox catalysis Redox catalysis

Selenite Thiol groups (glutathione) Reactive Oxygen
Species (ROS)

4GSH GSSG GSH GSSG GSH GSSG ). 00000000 \ ?\
. nbdonn
0" 2 GssesG s Gsset s pise LZ— se*

GOUO Q000 !
Thiol proteins: {.

|- formation of S-Se-S and S-Se bonds
2- catalysis of S-S

3- formation of Se-Se diselenides

(Holfman 2002 Mézes & Balogh, 2000, Misea et al | 2015; Seko ot al, 1980)

27 ~ WAERS N EITE R

3~ ORI AE A S EARE B FROIR R S © = S IR Y ARG AR &
A% B el (U ZE 5T
WL A RAIE A 5Es (OBCD TG 241) TR RHLER
Yy e IR E AR B BRI RIS R B - R b akls
I R P AR B (EG ¥R > 5% (Lennart Weltje > REEHTFREL
MAE) IRz BT AL - SHaERE 7 FHIA SRS
B EE Y AR ES (Early Life Stage Amphibian Thyroid
Assay, ELSATA) - g7 b CHEUBRRF IS AT - HE RV (EAS 5
Do HAEAEEC D E I R R e B B TTEZE RIS BT
AR EERE AR » BEST B R E A ORI N st R et - I
e R AT - B H A IE LA i R A S I B S 2 ek B IR R 1
YYEETT  SFEAHELSATARY 2 1 -

>\:
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(Z) BERmIAE RS — AR sl BB Fer R 74

1~ BRI ST B ATES = B — MRS TIR Y S S R M LR FE 5 S e
FERLYITERFT I
i (Anja Russ > ZREMEFHtier3 solutionsiHTiéiE) witl
Vb i SRR AR 2 BRI AE A 5 A e S Y
bt BEZRLUS AEYIRE (Generic Model Species) #E7T/E g
sl ff A T ERE i HEA R - (H RN A 5 B E SRR s
(Focal Species, FS) ZREUAMAEAY/E A E EE - SRS
FEsZ By BB AT E Y IR i F P BRI ey 7 - H FERE
SrREF—FERMEENEE (Feeding Guild) MFTEYIE - FEH
EHEAT ERE A MR TR FE SR ThRE L & > DRI st A&
HERIEYIN—EREY) - B T RS E B AR REN:
BN & %745 (Buropean Food Safety Authority, EFSA) 1£2023
AT ER THY S R R AU s A 5 B s L & [E] T
BFE P RBSE R ERYE - B METRBEERYIE - TIESRE
WA BUE R E T REYIRE - EaRE FHBONSBUEE - KR A AJAeEd
tEY) R 2 fnlie A E YA RARY PR - B o Bc s 20— & F )
B @B — P HIERY S A RIGEA 10 - BREHE - &
TEMB L B A RE LI E— 5 R (BN R RS 2R A [E]
28) o
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=tier3

B solutions

Study Planning

28 ~ REREYTE AT S B A A

2 ~ 20234FEFSAFE T [ 3L pa R 3 S0 Ry AL A A e B A 5 2
FWAENZ BT
2023 FFEFSA % AT 8 F i S 08 B R AL Sy e 7 o B B 5 £ 5
Z& > 3% (Dennis Sprenger » ZKHCorteva Agriscience’/NH] ) ¥f
I b At U7 FE M TR R B o IR R - B
(1) ZITENHEBE RS - REEKUAERIRYHE R - 2
BEHEAS R RS By nT ez i\ - RS REE -
JEBmaHE4E R ERETEIZET -
(2) FEF(EzEIEREE (Weight of Evidence, WoE) AY{HEF=R »
(S RH RIS A A [E & & BRI 45 SR AE SE 8 — 20 (R
B FE TR B H AT A F R (R AV EIE -
(3) $RAEHEFTAMFR (N BHE am AH RS - A A BIEHR:
Ry [ 2 VIS BIEEY A& B R KaEbRaT
(P

53



KAEEREEE S TS 2 s 5 atEavsaniE A
sfies (Christy A. Morrissey  ZREIZEAERHERE) &
o JEEE T #%E R (Neonicotinoids ) EEEREHER AN —FEER
exSER - BT AVERNMEERGE R R sk G E - WigimiE
BEYHEE T  HAraaaiE (B  MEENEETISHR
MR KoK A R 8 (Aquatic Insect) AU/ > MiELEHRES
ZICABEMIAERATE (Polyunsaturated Fatty Acids, PUFAs) -
ot 7 AT = 2 R ER R B4 P T A LRl 7o PUFAs » AT RERR
EEIE T R SN - R ERE A HAE RIS
i B R AN B &Y &5 2 R (Imidacloprid ) K A[JE T
(Clothianidin) FE2MHE T T faa i » G EOR M & B K
i FEPUFASHYRUR. - tHSE4E SR e T e B S i B A &M
g R BRI A WY B S - MR -FPUFAs HY/K RIS » T = e
HYEMMEREE (R | B SAVA R - WD T a2l [RERYZEIE » 2401
CUAR ERER FEPURAS Y RE ISR DP AR - B Rt Ror »
R EIE R SR S BN IRE 2 WA HIER K ETRIREBCR -
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LS EER

B R B LR G 2B E S (B E R E R (LBOMEER
RE - M EEREMEE - OFGIEE RS - BRI ARRES ) -
NG EIEEE IR S AVERETE B B S HIPRE S AR - sRa iR
BAPUREFRE R HIEE & - MR S A RCRHIRA T2 -

 ZEEE AR ENAFEWNERY: - GV ZEAMANMER

BRYRC VB - # e N N ERVEENIE - BREREHE B 280
Bz 28 > FREG A FERVEIRIELTTR - SR E R (R NG e
B A - (e EE MBI =8 H ey - gakari e g Ay E
iE > M EA FEACRAVE NEES I A B S - B e B E B BURAY
T2 RERFE LA E R (AN CRIFENGHV TSR B AP AV G 8 > SR biE i s gt
sk > AR ARAHE -

FTET AR (NAMs ) B & B PR S i F AR St Re R AR M ale ~ &

AERATEE - BRSETESEE (10 silico) » BUZHEFIHES sk AG BT
VR FREEYVE S HERVERTER (S BT E TREEE - JREEE ST
s BB Rl TS A RN S A BN Y EEE - B BRI R T K
WHE A E LTy A HE EE T E SIS - B T IT S8Ry
R (EE - AR ESAUEEYE - fet 7 EREAVEHETRE - HES
WEIFF R AR &R - B0 B A S -

CAKE B RFEMZRESEYVE (PFAS) HNEEERS  HBEREY T

EROHBE FEMmEIZ HIGEIER] - (BAlth NS EERREN: - (EH I IR
BERF M > BEZRTTSY PFAS (41 PFOA ~ PROS 55 ) [RIP]RE¥ 4= FHES B sl 4y
BB EAESEEIZSE » ZRIT > H AT e F R
et A PRAS FIFUAVESRE - HaEE bR EELARER - A0 REA SIHYEY
e B A - M R R R TR B T - 2t
FEBERISZEVER | —[FI7E ERAYEERE - F v R R E R
Wt EhRE s E B T M S R A2
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