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Safety science: what can we do better?

Ensuring that the use of ingredients in our products is safe
for the receiving environment
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Better, more Moving
sustainable away from
chemicals animal tests

eee THUS NAMS provide the opportunity for more

mechanistic, higher throughput and animal-free ERA




Mechanistic understanding is driving new ways of thinking in RA
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Further mechanistic understanding of chemicals
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Maximise use of available data

.

Increasing confidence in Risk Assessment




- NAMs in environmental safety assessments

: Exposure

Exposure
Estimation

Fate and behaviour (e.g.
biodegradation)

Chemical volume
(tonnage)

Emissions estimation
(demographics, consumer
habits, infrastructure — STP

connection etc.)

Calculate
internal exposure

ADME (TK/TD)
g considerations

Partitioning and uptake

Biotransformation

Single compartment: Neutral + ionisable
chemicals Arnot and Gobas, 2004; Hendrick et al,
2001; Mackay et al, 2014; Armitage etal, 2013

Multi compartment

Neutral chemicals PBK: Brinkmann etal, 2016

Membrane-water
partitioning etc..

| Hazard

Collate existing
information

in-silico; in-chemico; in-
vivo; in-vitro; molecular
(omics etc)

Structural grouping
(MoA/MechoA)/
readacross

Biological grouping/
readacross

Predictive/QSAR/
Acute:chronic Ratio etc.

Understand
species
similarities/
differences
Target and pathway

homology
approaches/ tools

MIE/ KE/ pathway
modelling

Application of NAMs
(e.g. molecular data)

Generate
appropriate
data

Test in-chemico, in-
vitro (e.g. molecular/
omics etc.),
biotransformation

Derivation of BMD/
NOEC/ NOTEL/ St
NOMEL/ POD for the omprete
X RA
relevant taxonomic
group(s)



- Objectives

Evaluate the utility and the applicability of mechanistic-based information to complement and

strengthen current ERA practices without the need for generating new animal data

v' Assessing the availability, suitability and power of NAMs-based data
< ’ v Benchmark mechanistically-derived Points of Departure (PoD) to complement current ERA practices

v' Use all data as part of a weight of evidence approach to provide increased confidence in decisions

~

-~

Insights will help gain

The integration of

historical in vivo data
and NAMs can build
confidence in safety
decision making

better mechanistic

understanding of
potential expected
toxicity effects
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Development of case studies to exemplify the applicability of the approach



- Case studies

Use Contraception Pesticide

Mode of Action Oestrogen receptor agonist Acetylcholinesterase receptor agonist
Expected sensitive Vertebrates Animalia

species

Unilaver * Case-study under development

Tebufenozide* @
TA O

Insecticide

Ecdysone receptor agonist

Invertebrates



Information gathering process

Mode of Action identification
Using available scientific and regulatory
information and in silico profilers

C ChEMBL

Including historical in vivo as well as in
(&) vitro data and in silico predictions to
generate relevant PoD

Pub©hem &5
Species at risk identification

Use of publicly available tools and
databases to identify susceptible species
(based on targets and processes)

......

Quantitative In Vitro to In Vivo Extrapolation
=] In vitro and in vivo exposures must be

5= ‘éﬁ. “transformed” into comparable exposure

/i metrics requiring robust qIVIVE models

Weight Of Evidence approach
Collate all the information in an intelligible

way to guide and support decisions
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Case- Study: Chlorpyrifos
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Previous case study: ethinylestradiol

Invertebrates Fish Mammalian = Insilico
100 m i
100000 In vitro
M Invivo
. 30 ) .
- :g 3 In vivo after reverse dosimetry calc
10000 = E --- SEQapass act. threshold
= q 70 <
= o
g 1000 - . ° 60 @
=3
L (-]
i 50 %‘
E f y o ©
g 100 L] ] Lo o g o , 40 E
g o g L] [ ] , 30 .f
_ g ° o =
10 ! . Lo-te- 20
-
10
il 0
& & £ [ % s X ¥ s
~F o 5t . ) 4
+ L ,}r Jé—' & 1;* =i o . = . (%)
& { 8] o 3 <+ _ : & A
&d‘é ol Qg’q g ’5‘:’ q‘;? G 5!555} § \9'*
& & & & & & &
o o 5 o i E
o \oh & & 55’ \5}4‘ &
&
o

Microarray analysis

Canonical Pathway analysis Literature information
E apop- cell cycle signalling rocnu srres?( cancer \ im- | cell
ELSEVIER Ao Fonuntogs 73300 15200 —— tosis and injury mune-| growth
resp.

*Threshold FC >2, p < 0.05, acut of at FDR <

0.1 would change the numbers of DEGs but Analysis (IPA) according to top p-value
LOLHENOTED Hoffmann et al., (2006)

Hepatic gene expression profiling using Genechips 18, mm:v:t::;re
: ‘:b::n: ::p;::ur: :ﬂ ﬂhynyknl:ti:l 16 | no activity pattern available
e a | e o’
) § ‘ ‘ H i |
: I | Case study:
NOTEL168h™ = 50pM L l y L MJ \ — !, AL Ethinyl
. e £ A ;
. ﬁﬁ’ﬁ a”nfé&::;\y ’f{’f‘f"ﬁ&:‘b m""c‘b .\*‘&f aeﬂstf&ii&"fsfiiéﬁ EStrad : Ol (EEZ)
Pathway with lowest BMD P A
at 168h: 78pM A AR A EC50= 30pM
. “{& & & & o < -
F & (ER luciferase assay)
Top 20 pathways predicted by Ingenuity Pathway Toxcast

-




Key highlights

These case studies demonstrate that the integration of traditional /n vivo data and in vitro
functional assays from literature coupled with computational tools in a weight of evidence
approach can build confidence in safety decision-making.

In summary, the Chlorpyrifos case study:

v'Provides confidence that invertebrates are the most sensitive taxa;

v'Species sensitivity where the target and pathways are conserved is similar or less sensitive than

invertebrates;

v’ in vitroendpoints are at least as conservative as traditional /n vivoones.




Take-home messages

Challenges that needed to be addressed...

> Lack of standardised study designs may hinder data usage
> Challenges for data-poor chemicals

> No one-size-fit-all approach

If solved can lead to...

Fully embracing
the ‘one health’
approach to
chemical safety

Added information
Increased use of from mechanistic vs

existing data a "black-box" whole
animal study

Opportunities for
ethical and efficient
data generation
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