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Guidance document to inform on the DNT |IATA case studies to exemplify different
VB, its usage and interpretation regulatory needs

@ >> OE CD 155N 23055304
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Cancels & replaces the same document of 4 July 2023
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Initial Recommendations on Evaluation of Data from the Developmental Neurotoxicity \ ; » and Assessment for DNT to
(DNT) In-Vitro Testing Battery
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\/’I/ ;:.Z?Li:‘::n?:;t:s;puunds within a class of OPFRs for further WO r kf | O W fo r C O I I e C t i O n O f d at a

Part 1: DNT hazard evaluation
N | +Gather Existing & Non-testing Data - Data Source Data Type Data Analysis Data Output
L Information from human data, in vive, in vitro, non-testing data
from the literature and ICE OECD In vitro data  —
l ’ DNT IVB ]
Weight of Evid A Yes
*Weight of Evidence Assessment (
Is the information adequate for a regulatory decision? DTT DNT Small r_nOdeI —
) Battery organisms
) BMC
l No
N e
*Generate Screening Data Literature In vivo data. > POD LOEC
DNT in vitro battery and small model organism behavior assays Search Analysis
} | _ ACC
2 " Y,E’_  J .
*Weight of Evidence Assessment Regulatory ICE — Curated HTS
Is the information adequate for a regulatory decision? Conclusion
Nu & -
l . Literature Exposure _ PBPK C
= Generate new testing data based on screening data Search data i Modeling max
Mechanistic in vitro assays, novel in vivo assays or traditional ~
assays
~ Yes
*Weight of Evidence Assessment
Is the information adequate for a regulatory decision?
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Comparison of novel OPFRs to phased-out and well-studied BFRs

Chemical Chemical Name Class The concerns:
BDE-47 2,2'4,4'-Tetrabromodiphenyl ether _ _ _ _ _
TBBPA 3,3',5,5"-Tetrabromobisphenol A Brominated e Continual rise in use and increase in

. : human exposure
TDCIPP Tris(1,3-dichloro-2-propyl)phosphate OPFRs,

TCEP Tris(2-chloroethyl) phosphate ﬁgﬁ)gztfated * Resemble the structure _OT

5 Triphenyl phosphate organophosphorus pesticides known to
be DNT/NT

IPP* Phenol, isopropylated, phosphate (3:1)

» 20-50 compounds in class including

OPFRs commercial and isomeric mixtures
TMPP* Tricresyl phosphate Aromatic

EHDP* 2-Ethylhexyl diphenyl phosphate

« Cannot test our way through all
combinations using traditional animal
guideline studies

IDDP* Isodecyl diphenyl phosphate
BPDP* tert-Butylphenyl diphenyl phosphate

*representative isomer in mixture is shown as structure )
* Need for rapid, human-relevant data
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ICE: The Integrated Chemical Environment

ICE v4.0.2

MarCh 2024 Method Developers -: \

Chemical Producers

Risk Assessors
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- Identify opportunities to Integrated By
High-Quality Data siSvelEp Rw e nds Ehemlcal t HF"’";:'*E'*
- y - Compare method performance 9 @ envirenmen i;aggﬂ‘“;::m:.ﬁ;:ﬂ?j
3 Reference Chemicals - Identify data. gaps 5 @ "@F-::ﬁus‘igi

Computational Tools - Obtain anc_i examine toxicity
and chemical data . . .
- Develop testing strategies httDS ://|Ce . ntp N |ehS Nl h . QOV/

e Integrated access to data
— Organized by toxicity endpoints and
mechanisms

'. L - |
. F [:] mlﬁ[:] m — Interactive visualization
(C_T;r——- : i High quality, curated data

I - Reference chemical lists with

Tc.._Dose o ' 5
' ' (L,+(Lhw bJ

CE

classifications and bioactivity

— Chemical characterization and toxicity
predictions
— PBPK modeling and IVIVE of dosimetry
7

— — In vitro assays annotated with defined
— terminology
‘ = « Computational models
E
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Sources of Uncertainty: DNT Battery
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TPHP « Zebrafish behavior most sensitive DNT
100- battery endpoint for several of the FRs
= 10- : == = e The point of departure for some |
b compounds was lowered by integrating
O 01- ‘ : ‘ data from ICE and the literature
8 0.01- « Majority of the most sensitive endpoints
0.0011 found in ICE and literature were annotated
0.0001L—— e to glial different_iation, Immune processes
'9(\*@0*@{\\9’&@ :k\oi C)((/ \\}@ and the endocrine system
s@r\é&@é&é\\é@p \}(\c}'\({b N Q}‘Z’}\'  Higher uncertainty with POD from literature
DA ANV -x&
< Q\ {{@Q\\  Integration of data from multiple sources
\gz})é‘z’ iIncreases confidence and can provide

Kreutz et al., 2024 more mechanistic understanding
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| Q
* Novel substitutes have comparable DNT | 'L-——“'
battery activity to older FRs TEBPA- —" S
| —— 3 —

* In vitro activity within order of magnitude of

o
O

. . BPDP -
In vivo POD (when known) °
O
« Human estimated exposure overlaps or o ° o @ ¢
approximates the lowest activity | . @

concentrations in vitro for several FRs

« DTT prioritized TPHP and IPP for tailored
In vivo studies based on activity in the - o @

TMPP
battery and chemical structure
o
TPHP - “ o o
() g o (1)
L
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 OPFRs (novel substitutes) have comparable in vitro activity to older FRs
e In vitro activity within order of magnitude of in vivo POD; usually more sensitive

« Activity concentrations in the IATA overlap with predicted human exposure for some OPFRs,
Indicating potential concern for human health

« Data from ICE and the literature identified other sensitive targets, such as endocrine
disruption and the inclusion of astrocytes and microglial cell populations

 Integration of data from multiple sources reduce uncertainties and can provide mechanistic
understanding

* The IATA suggest compounds such as TPHP to be prioritized for further testing

12
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-‘f'ﬁ YOECD DNT IATA Framework Template and Guidance of Support

« EU (EFSA) and US (DTT, NICEATM) lead project,

approved by WHPA in June 2024 Workshop on critical mnwatlnsis in pesticides
. safety testing and chemical risk assessment for
* Develop an IATA framework template specific for DNT developmental naurotomclty (pm)

— Advance and provide guidance to address QIVIVE 28-300ctober2024l 2

— Standardize uncertainty analyses for integration in
WOoE assessment

* Leverage on the existing and development of new DNT
IATA case studies

* |IATA framework template specific to the DNT regulatory
endpoint

Framework expected to be finalized and
— Several information sources approved by WPHA by the end of 2025

— Multiple problem formulations

— Consistent way to integrate data 13
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