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DNT in vivo Studien:

Tests auf DNT sind « OECD TG426 .
derzeit in der EU  OECD TG443 mit
oder den USA nicht 2

vorgeschrieben, es
sei denn, sie

)
werden durch Daten -
adulte Neuro- oo
toxizitat oder eine | IUCke /
endokrine Aktivitat : %

von Chemikalien

ausgelost. 110-140 Substanzen
wurden durch
Guideline Studien

f;z} auf ihr DNT

Potential getestet



Number with a mental or neurodevelopmental disorder by type, World, 1990 CTiE4
Substance use disorders are not included. Figures attempt to provide a true estimate (going beyond reported
diagnosis) of prevalence based on medical, epidemiological data, surveys and meta-regression modelling.

Other disorders _ 92.04 million

Yefsa

Annex Il of the Regulation No 1107/2009

(concerning the placing of plant protection
products on the market): DNT is considered
“a critical effect of particular significance”.

Schizophrenia l 12.15 million

http://www.efsa.europa.eu/de/efsajournal/pub/3471.htm

Eating disorders I 9.65 million

0 50 million 100 million 150 million
Number with a mental or neurodevelopmental disorder by type, World, 2017

Substance use disorders are not included. Figures attempt to provide a true estimate (going beyond reported
diagnosis) of prevalence based on medical, epidemiological data, surveys and meta-regression modelling.

Depressive disorders 264.46 million

EPA 601/K-15/003 | November 2015 | www.epa.goviresearch

Anxiety disorders

Other disorders _ 149.48 million
Developmental intellectual disability 100.57 million
Attention-deficit/hyperactivity disorder 73.32 million
Conduct disorder 53.23 million Chemical Safety
Bipolar disorder 45.55 million for Sustainability
- ) " STRATEGIC RESEARCH ACTION PLAN
Autistic spectrum disorders 31.18 million

2016-2019
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Schizophrenia 19.78 million

Eating disorders 15.8 million

°

50 million 100 million 150 million 200 million 250 million

Source: IHME, Global Burden of Disease CCBY



Bridging the Gap

Size of Estimate Mean Percent
Category Category In the Select Universe

Pesticides and Inert
Ingredients of Pesticides 3,350 . -
Formulations
10 24 2 26 38
2 14 10 18 56
Drugs and Excipients 1815
Used in Drug Formulations t
18 8 3 36 25
5 14 1 34 46

Chemicals in Commerce:
Pounds/Year

LR VYV e iy brain-development.html

1 11 78
Chemicals in Commerce:
Less than 1 Million 13,911
Pounds/Year

12 12 76

Chemicals in Commerce:
Inaccessible
10 8 82

Complete Partial Minimal Some No Toxicity
Health Health Toxicity Toxicity Information
Hazard Hazard Information Information Available

A t A t ilabl Available

Possible Possible (But Below Minimal)

Crofton et al. Congenit Anom 2012
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Roadmap fur DNT Daten Luckenschluss
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Meeting report OECD
OECD/EFSA Workshop on Developmental
Neurotoxicity (DNT): The Use of Non-Animal
Test Methods for Regulatory Purposes

https://doi.org/10.14573/altex. 1701171 Fritsche et al. ALTEX 2017
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Resultate des OECD/EFSA DNT Workshops

Wissenschaftler aus 15 Landern, Interessenvertreter
von Regulierungsbehorden,
Nichtregierungsorganisationen (NGOs),
Hochschulen und der Industrie, erzielten folgenden
Konsens:
 Die derzeitigen Datenanforderungen fur in vivo
Tests zur Entwicklungsneurotoxizitat (DNT)
reichen nicht aus, um potenziell gefahrliche
Substanzen zu prufen und zu charakterisieren.
 Es besteht die Notwendigkeit, eine
standardisierte in vitro Testbatterie zu
entwickeln, um zusatzliche Daten uber die
Auswirkungen von Chemikalien auf das sich
entwickelhde Nervensystem zu gewinnen.
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Das Prinzip der DNT in vitro Batterie (IVB)

Apoptosis @ S

i Synaptogenesis

Proliferation Myelination  Neural network

J_> @ —» (@ . .
formation & function

Migration ‘

Kindly provided by William Mundy, U.S. Environmental
Protection Agency and John Havel, SRA International, Inc.
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Test Systeme der DNT in vitro Batterie
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Vom akademischen Zellmodell zur regulatorischen Anwendung

Test

Test Methode

Readiness Criteria

System Crofton et al. Bal-Price et al. ALTEX 2018
: K
Wissenschaftliche Substanz fa:m;zi;:a*;:,
ot Testun + Workshop Report
( mec h d n ISTISC h e) g ;!:fler::c: léclanm::munds for Alternative Test o
o V a | | d ierun g Blum et al. 2022  Methods to Indicate Developmental Neurotoxicity

Carstens et al. 2022 (DNT) Potential of Chemicals: Example Lists
und Crlterla for thelr Selection and Use

Lenied Cevedes Fmcmsnll22 A leimand Dl Duiinnland
Neu txmlgy dT tlgy52(2015)2535

Contents lists available at ScienceDirect

Neurotoxicology and Teratology

NPC3
ST efsam PN
sclentlflc Valldatlon Of Human European Food Safety Authority journal homepage: www.elsevier.com/locate/neutera
Neurosphere Assays for
Developmental Neurotoxicity

Evaluation

Review article

Expanding the test set: Chemicals with potential to disrupt mammalian
brain development

i \, Katharina Koch', Kristina Bartmann', Julia Hartmann', Julia Kapr', Jérdis Klose',

! William R. Mundy **, Stephanie Padilla ?, Joseph M. Breier *, Kevin M. Crofton ®, Mary E. Gilb¢
" Eliska Kuchovska 1, Melanie Pahl’, Kevin Schliippmann’, Etta Ziihr' and Ellen Fritsche "*

David W. Herr 2, Karl F. Jensen 2, Nicholas M. Radio *?, Kathleen C. Raffaele <, Kelly Schumachet
Timothy J. Shafer 2, John Cowden ®




Vom akademischen Zellmodell zur regulatorischen Anwendung

The 15 Principles of DNT Test Method Development

P1 “Key Event of Neurodevelopment”
P2 “Endpoint Measurement”

P3 “Dynamic Range”

P4 “Parametric Controls”

P5 “Response Characterization”

NPC14
\
E./\{\\ LA 4 1} vvrﬂi LA 4 B 4 r\vuu,v LA 4} . )
Developmental Neurotoxicity
NPCS v" Evaluation

NPC4 \ Katharina Koch', Kristina Bartmann', Julia Hartmann', Julia Kapr', Jérdis Klose',

P7 “Endpoint Selectivity”

P6 “Concentration range/concentration-response”

Eliska Kuchovska', Melanie Pahl’, Kevin Schliippmann’, Etta Ziihr' and Ellen Fritsche 2*

P8 “Endpoint-specific controls”
P9 “Training Set Chemicals”
P10 “Testing Set Chemicals”

P11 “Specificity and Sensitivity”

P12 “HighThroughput” o
rotoxicity
t
P13 “Documentation” e
P14 “Transferability”
J
P15 “Data Sharing”

Review article

Expanding the test set: Chemicals with potential to disrupt mammalian
brain development
William R. Mundy **, Stephanie Padilla ?, Joseph M. Breier *, Kevin M. Crofton ®, Mary E. Gilb¢

David W. Herr 2, Karl F. Jensen 2, Nicholas M. Radio *?, Kathleen C. Raffaele <, Kelly Schumachet
Timothy J. Shafer 2, John Cowden ®



N/ IUF
NPC4 - hNeu
NPC1-hnpe | U
hNP1 - hNPC UKN4-hNeu st
UKNS5- hNeu e R
Test @.% hN ini - hNeu
Methoden %" | hNP1 - hNPC
Apoptosis Cort|ca| |n| - rNeu
der DNT N
IVB. / UKN2 - hNCC Yot ﬁ\ b rCortical matur
basierend |
auf NPC2a - hRG IUF rSynaptogenesis
'Readiness e/ | NPC2b-hNeu | 'UF
[ ) [ ] ‘
- i IUF

!(rlterlen NPC2 - holigo,  'UF NPCS - hOligo
in 2018 )
Bal-Price et al. ALTEX 2018 N\

NPC3 - hNeu IUF rCortical MEA
Lo Y,

é h-human; r-rat; NPC-neural progenitor cell; NCC-neural crest cell; RG-radial glia; Neu- Crofton & Mundy 2021,

neuron; Oligo-oligodendrocyte; ini-initiation; matur-maturation; MEA-microelectrode array Table 2.3






Artificial Intelligence-based Cell Identification

Multichannel Neurosphere Al learns from human ground truth

Cellomics Nuclei

4

® Human annotations = Ground Truth

New run with different parameters* 4Comparing Results
4{@? [ True Positives (noted by human + Al) ® False Positives (only noted by Al) ]

® False Negatives (only by human) True Negatives (not noted by either)

Forster et al. 2022



Wissenschaftliche Validierung — Neuronale
Differenzierung

~a proteolysis
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Wissenschaftliche Validierung — Neuronale
Differenzierung

Key Aspekte der wissenschaftlichen Validierung

Zell Morphologie

Zelltyp-spezifische Marker Expression
Dynamik des Entwicklungsprozesses
Physiologisches Signalling 10
Mode-of-action der Toxizitat
Reproduzierbarkeit
Vorhersagekraft

-
A
o

N oUW

100

(32
o
Cytotoxicity in % of
lysis control

*
_ y
TEETUTEE LTI —— < |;—H—~—TA<I

0 . . . S
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Datenevaluierung DNT EU-IVB & Klassifizierungs Modelle

Experimenteller Hintergrund

no hit specific hit
: i T - T Y R E e T DRy
Vor-Prozessierung =L
§ Ho——F———— § &
S £ g
Re-Normalisierung e 5 9
X o X o

v LR AL | v LB AL | v LA R AL | v v .' LR BRI | v LR AL | v LB AR L] | v v
0.1 1 10 0.1 1 10
unspecific hit borderline hit

150 200

— oligodendrocyte differentiation [120h] (n=3) -~ BMR10 —— neurite length [120h] (n=3) -~ BMR10
- =+ viability (migration+differentiation) [120h] (n=3) BMR30 - viability (migration+differentiation) [120h] (n=3) BMR30
- BMR-10 -~ BMR-10

BMR-30 e o BMR-30

150 290

Daten Zusammenfassung - Median

50 100
50 100

% of control (renormalized)

Q

% of control (renormalized)

Q

BMC und Cl Abschatzung — Confidence Bands
S YO VI T R R B

. g Hexachlorophene [uM] Carbaryl [uM]
Klassifizierung

, , https://github.com/iuf-duesseldorf/fritsche-lab-CRStats | U F
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Pradiktive Kapazitat - DNT EU-IVB

Positive controls

Cadmium chloride

specific +
brdl. +
cytotox

Chlorpyrifos

Dexamethasone

Hexachlorophene

Lead (Il) acetate trihydrate

Manganese (ll) chloride

Methylmercury chloride

PBDE 47

PBDE 99

() Ketamine hydrochloride

5,5-Diphenylhydantoin

Acrylamide

all-trans-Retinoic acid

Chlorpromazine hydrochloride

Deltamethrin

Domoic acid

Haloperidol

Maneb

Acetaminophen
Amoxicillin

Aspirin

Buspirone P
Chlorpheniramine maleate
D-Glucitol

Diethylene glycol
D-Mannitol

Doxylamine succinate
Famotidine

Ibuprofen

Metformin

Metoprolol

Penicillin

Saccharin

Sodium benzoate
Warfarin

Negative controls

Methylazoxymethanol acetate

Nicotine

specific +

AL ||l

***,

. efsam

European Food Safety Authority

Paraquat dichloride hydrate

PFOA

PFOSK

Sodium valproate

Tebuconazole

Tributyltin chloride

Trichlorfon

Sensitivity 86

82

Specificity 94

100

Accuracy 89

Balanced accuracy 90

91

PPV 96

100

F1 score 91

S

91

Performance [ %]

MCC 78

Triethyl-tin bromide

IUF
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IVB Vorhersagekraft in Abhangigkeit von Biostatistik

Experimenteller Hintergrund
Vor-Prozessierung

Re-Normalisierung
‘Best Fit’ Kurven Fitting

Daten Zusammenfassung - Median

BMC und CI Abschéatzung — Confidence Bands

Klassifizierung

100%

95%

90%

85%

80%

Specificity (True Negative Rate)

75%

70%

Accuracy

® Standard Protocol |

® Summary by Mean

® Control Normalized

LL3fm
©® BMR30+50
©® Model Averaging

® Bootstrapping

@ Alternative Protocol

70%

75%

80% 85% 90% 95%

Sensitivity (True Positive Rate)

100%

> e

Plattenreplikate
zusammengefasst durch
den Median
Re-Normalisierung nach
Kontroll-Normalisierung
Best-Fit-Ansatz (Akaike
Information Criterion) aus
6 Fitting-Modellen

BMC und CI-Schatzung
durch inverse Regression
BMR10, 30 und 25 (je
nach Endpunkt)

KeBel et al. BioRxiv
doi: https://doi.org/10.1101/2022.10.18.512

648
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Vorlaufiges OECD Guidance Document

DTU
G
EXTERNAL SCIENTIFIC REPORT —
APPROVED: 18 October 2021
Seopiaes doi:10.2903/sp.efsa.2021.EN-6924
S External Scie aterpretation of Data
69 o ™ from the Develt In Vitro Testing
Proferaton™ | | Assays for Use in In or Testing and

Kevin M Crofton! and %

3 ’gz . I U I
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EXTERNAL SCIENTIFIC REPORT

APPROVED: 18 October 2021
doi:10.2903/sp.efsa.2021.EN-6924

External Scientific Report on th

from the Developmental Neuro

Assays for Use in Integrated Ap)
Assessme

Kevin M Crofton! and Willi

Die DNT IVB im AOP-informierten IATA Kontext

(a) What (b) Is there an AOP that is
::;tcli:gtadta\::es T applicable to the regulatory
b e i e.g. QSARs, Read-across, ITS application of interest?

Is data input adequate to
make regulatory

decision?
Additional Data, /\
Method Needs (c) Regulatory Applications
* Screening
* Prioritization
: : * Classification & Labeling
Insufficient confidence o Hazard Assessment
What AOP-IATA tools/assays * Risk Assessment
can be applied or need to be
developed to generate data
to make the decision?

Regulatory
decisions

Tollefsen et al. Reg Toxicol Pharmacol 2014
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PART 1:
Existing
data

PART 2:
WoE

PART 3:

Generate
new
testing
data

PART 4 :
Regulatory
decision

Problem formulation
(e.g. screeining and prioritization or hazard
identification and charcterization)

=S

Gather existing information
(human data, in vivo, in vitro, in silico)

WoE assessment

"

RV

Generate additional information

IN VITRO ASSAYS

(dov) Aemyieq awo1nQ 3s4an|
KEY NEURODEV PROCESSES and/or

KEY EVENTS of DNT AOPs

Differentiation PSCs into NPC
NS/PC Proliferation

NCC/NPC/Neuronal/ glia
migration

Neuronal differentiation (e.g.
neurite outgrowth, receptors,
neurotransmitters expression)

Glial differentiation (astrocytes,
microglia, oligodendrocytes)

Neuronal network formation

(e.g. synaptogenesis) and
function (e.g. electrical activity)

Zebrafish for behavioural
studies

WOoE assessment

QSARs CATEGORY FORMATION

Die DNT IVB im AOP-informierten IATA Kontext

Informati

adequate {
regulatory
conclusion

Information
non-adequate

‘,(—— for regulatory

conclusion

READ-ACROSS, others

d.

Inf.
Infor

for regul. y conclusion I

i Sachana et al. Reproduct Toxicol 2021

Toxicant Molecular Cellular Organ Individual
Exposure Interaction Responses Responses Responses
(MIE) (KE) (KE) (AO)
Chemical Cell Signaling Neurodevelopmental Process Nervous System Connectivity Behavior
properties ion channels proliferation structural learning
structure esterases migration neurochemical memory
neurotransmitter receptors differentiation neurophysiological cognition
thyroid hormone neurite growth activity
growth factor receptors synaptogenesis sensory
cell adhesion molecules myelination affect
kinases apoptosis
etc.

Unsicherheiten bei der Nutzung von AOPs flir DNT:

« Zahl der DNT AOPs ist sehr gering (Sachana et al. Reproduct Toxicol 2021)

* Assays messen KE und nicht MIEs -> Limitierung fur in silico
« Annahme, dass ein in vitro gestortes KE auch das Potential hat,
diesen in vivo zu beeintrachtigen




Nutzung der Evidenz aus Ergebnissen der DNT IVB

Evidenz aus der DNT IVB sollte von mehreren Faktoren geleitet

werden, darunter:

1. die Konsistenz der innerhalb der Batterie selbst
abgeleiteten in vitro Daten;

2. die biologische Plausibilitat auf der Grundlage bestehender

AOPs fur schadliche neurologische Entwicklungsergebnisse

und verfugbarer in vivo Daten;

die Einbeziehung verfugbarer IVIVE Expositionsmodelle

4. die Abwagung bekannter Unsicherheiten mit den
regulatorischen Anforderungen.

W

Diese Faktoren sind alle in den IATA-Rahmen integriert.



Unsicherheiten nicht spezifisch fur die DNT IVB

 Einhaltung der Leitlinien fur die Berichterstattung Uber
Testsysteme und -methoden, Datenanalysen und
Transparenz (OECD GD211 -> ToxTemps (Krebs et al. 2019)).

« Unbekannte metabolische Kompetenz der DNT IVB Assays.

« Limitierungen in der Testung von Volatilen/Substanzen
nicht [oslich in DMSO.

* Limitierte Expositionsdauer.

e Potenzen basieren auf nominalen Mediumkonzentrationen.



Unsicherheiten spezifisch far die DNT IVB

Das Fehlen von Tests fur einige zellulare Prozesse und systemische Prozesse,
von denen bekannt ist, dass sie fur die normale neurologische Entwicklung
entscheidend sind.

Notwendigkeit der Entwicklung zusatzlicher AOPs, um die Kartierung der in
der DNT IVB erfassten KEs zu verbessern.

Eine relativ begrenzte Anzahl von getesteten Chemikalien im Vergleich zu den
derzeit akzeptierten Batterien (z. B. ER-Aktivierung).

Unsicherheit in Bezug auf die allgemeine Spezifitat und Sensitivitat der DNT
IVB aufgrund begrenzter Tests von DNT-Referenzchemikalien und Vergleich
der Ergebnisse mit einer kuratierten Datenbank fur in vivo DNT-Studien.

Ein Bedarf an einer konsensbasierten und regulatorisch gesteuerten,
abgestuften Teststrategie, die in den IATAs verwendet werden sollte.



DNT IVB LuckenschlieBung
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Phenomics
und
Transcrip-

tomics fur
DNT-AOP

Molecular Cellul Craanitaaones Organism
[ Initiating Event SlLiaresponse 9 B response
Entwicklun =
binding, = Decreased, TH
thyroid binding to THR
hormone ‘
receptor in
developing Key Event Key Event Molecular PN DON2e Organism
neural e Reduced, Initiating Event Cellulagicencies Org: pons response
. Decreased, Myelin =>
progenitor Basic Protein r_naturaﬂon of
cells in oligodendrocyte P Key Event *
oligodendrocytes l m = Disruption, laminin
Key Event - Key Event t::’sf:!"v“lll T binding of B1-Integrin
Decreased, amount Altered, white brain | | attentional inding, receptors
unkgows Key Event of myelin matter behavioral / extr B
molecular | &)/ Altered, cholesterol matrix ‘
initiating metabolism defects | Adverse
event Key Event protein
| B e laminin Key Event * Key Event ©*+ Outcome
I_» of Decreased, neural Dlstithed cortical =) | Decreased,
oligodendrocytes progenitor ce!l ?dhesion an:hite’ o cognitive
Key Event N to laminin function
Altered, oxidative =
stress response l ! < |\'
b
I
":'::a‘f::- ° Key Event #% Key Event * !
oxygen Key Event Disturbed, Decreased, it
species = Increased, radial glia cell . radial glia cell [
production Oxidative stress alignment density o
and migration &
I
Binding, 7 i
voltage Key Event $
gated )| Disruption, sodium
sodium channel gate
channels Kinetice

Klose et al., 2022, Cell. Biol. Toxicol.
Barenys et al., 2016, Arch. Toxicol.

Klose et al., 2021, Cell. Biol. Toxicol.
Klose et al., 2021, ALTEX




Fallstudien fur regulatorische
Anwendungen der DNT IVB
Case Study 1

. . e . (M) (M)
identification

NCC migration (UKN2; BMC25) 18.4s >100
IFx,
* ) Radial glia migration (NPC2a, 120h; BMC10) 16.3us >20
- e1Sdm
‘ ‘ Neurite length (NPC4; BMC30) 14.9vs >20
\ European Food Safety Authority /
Neurite area (NPC4; BMC30) 15.9vus >20

Oligodendrocyte differentiation (NPC5; BMC30) 0.6¢ _ 8us

Neurite are (UKN5; BMC25) 112.8vs ‘ >100
Rat neuronal network formation (rNNF; BMC50) 5 _

Human neuronal network formation (hNNF; >20
BMC50)
National Toxicology Program

U.S. Department of Health and Human Services S= SpeCIfIC hlt, us = unspeCifiC hit

. IUF
Tty

Screening and
Prioritization
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Masjosthusmann et al. EFSA supp publ 2020 20000



Case Study 1
Hazard
iIdentification

B SR

. efsam

European Food Safety Authority

Fallstudien fur regulatorische
Anwendungen der DNT IVB

MIE

Prob> 0.66 Prob> 0.66
(0.01-0.03]uM [0.01-0.03]uM

release
Prob> 0.66 Prob> 0.66 Prob> 0.66 Prob> 0.66

(0.01-1)uM [0.01-1]uM [0.01-1JuM (0.25-9] mgrkg/day

.:’;'m"‘“‘"‘“ Disruption of

channel
KER1 gate kinetics  KER2 action potential  pp3 depolarization  KER4
—— — — —

Cellular response  Organ response

Neuro developmental cells (human, rodents...)

KER10 Calclum channel KER11

1
1
1
v

KE1 KE2 KE3

| KERs > KES5 Decreased oligodendrocyte differentiation
Prob> 0.66/0.5 [0.25-0.76] uM

KERS KES. Increase of Intracellular sodium in microgia cells. s PO

Prob> 0.66/1 uM

AOP-informed
IATA

Organism
response

rodents

Prob> 0.66
(0.25-7.25) mgykg bwid
(96%)"

IATA - Integrated Approaches for Testing and Assessment I U F

Hernandez et al. EFSA J 2021

LEIBNIZ-INSTITUT
FUR UMWELT-
MEDIZINISCHE
FORSCHUNG




Fallstudien fur regulatorische
Anwendungen der DNT IVB

[LM] '\66? 90?*’& 90?;%9 e\,\o?“\ 6?0?\'\ ,‘OG? <c° 100\? \00?“)‘ \?Q\A “?\(\? »\60?’

Brdu 0.02 0.9
Py 15.7
e
—s =
S 26
Case Study 2 s o, €T
Screening and '
Prioritization wWeo 15 b AL
%X 21 10.3 18.8 12.8*
—_— >
— — T X, : 6 0142
National Toxicology Program o g & b S
U.S. Department of Health and Human Services % g 0.03*
i’ . S@ so @B 131 @B 45 132 @ 65 @GN @O @b

Klose et al. 2020; Hernandez et al. EFSA J 2021 veozsee



Case Study 2
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Stakeholders analysis in the EU

» A different uncertainty level can be tolerated depending on the Regulatory Problem Formulation.

Problem Validation

formulation

Interlabor

atory/repr

oducibility
data

Tiered
approach

Regulatory
change

Laboratory
capacity
(GLP CROs)

X
- efsam

European Food Safety Authority

Map better Exposure
the assessment
uncertainties GD

Screening/Prioritization/
tailoring future
studies/read across
grouping/WoE

NAV accepted:
Scientific
Validation
(readiness

criteria) enough,
for the current
DNT-IVB (17 test)

Hazard identification
and characterization as
part of the data
requirements

YES. Good to
have but
NAMs are and
can already
being used
for this
purpose.

YES

NO NO NO
YES.
It has to be
YES! design for ﬁe(faﬁgj
each EU
legislation

NO NO

In vivo/in vitro
correlation data

OECD 1IVB GD for QIVIVE
method Reverse
description and dosimetry

interpretation
IATA case
studies for HIC

1 The group recommends an harmonized approach among different regulations in EU when reviewing the DR.

NAM validation: https://doi.org/10.1016/j.yrtph.2020.104592

with courtesy of Andrea Terron, EFSA
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DNTOX

— Founded in 2022
— Investors' round closed
— Operational in 01/2023

— GLP accreditation
strived for in 2023

by
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Fritsche Group:

Prof. Dr. Ellen Fritsche
Dr. Julia Tigges

Dr. Katharina Koch
Dr. Eliska Kuchovska
Dr. Arif Donmez

Dr. Jordis Klose

Dr. Kristina Bartmann
Eike KeRel, MS

Julia Hartmann, MS
Julia Kapr MS

Etta Ziihr, MS

Kevin Schliippmann, MS
Christiane Spruck, MS
lika Egger, BS

Louisa Stark, BS

Paul Fritsche

Farina Bendt

Judith Hiisemann
Ulrike Hiibenthal
Gabriele Brockerhoff

Collaborations:

Prof. Dr. Axel Mosig (RUB)
Prof. Dr. Marcel Leist (UKN)
Dr. Timothy Shafer (US-EPA)
Dr. Katie Paul Friedman (US-
EPA)

Dr. Martin Scholze (Brunel U)

EFSA/OECD:

Dr. Andrea Terron (EFSA)
Dr. Iris Mangas (EFSA)

Dr. Magda Sachana (OECD)

7

Thank you for your attention!
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