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Increasing Limited availability Moving away
number of of toxicity data from animal
chemicals tests

NGRA is defined as an exposure-led, hypothesis-drivenrisk assessment approach that integrates

New Approach Methodologies (NAMs) to assure safety without the use of animal testing

NAMs are NOT
1:1 replacement
to animal tests
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Next generation Environmental Risk Assessment
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Establishing better environmental protection through Nexgen,
mechanistic based environmental risk assessment paradigm shift

Exposure

Understand fate
and behaviour in
the environment

using spatially-
explicit models

Consider

_ ADME (TK/TD)
processes

Effect (bioactivity)

Collate existing
information

Estimate emissions Generate NAMs-

based data to fill
data gaps

Evaluate toxicological
and taxonomical
coverage

assessment

decision
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v NGRA starts with exposure

and uses hypotheses to
assess the potential for
adverse effects

It incorporates insilico, in
chemico, and in vitro
methods to gather data and
assess risks, minimizing the
need for animal testing.

Iterative and tiered
approach, starting with
initial assessments and
refining them as more data
becomes available.

Establishing a NexGen, mechanism-based environmental risk
assessment paradigm shift: Are we ready yet?




Next generation Integrated Risk Assessment
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Tier 0- Identify use
scenario and collect
existing information

Characterise
exposure scenario Characterise the
(consumer and the chemical
environment)

Collate all
available
information
(literature and
data)

Use of Predictive
tools (i.e. in silico)

Use Threshold of
(eco)-Toxicological
Concerns

Read-across

Exit if safety decision
can be made
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Tier 1- Generate data to
ensure refined exposure
and increase Toxicological
and taxonomical coverage
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Broad coverage in
chemico & in

Dose-response
data generation
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Exit if safety decision
can be made
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Tier 2- Refine assessment,
incl. bespoke assays to
increase decision certainty
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Toxicokinetics models (qIVIVE)-Evaluation
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Measured vs Predicted BCFs

Strong Acid Strong Base
-
Ve
e L X ] »e
i s’ e
10000 P « o~
s
- *e
' F rd
T e
‘et © Vg
1001 b b (¥ T L] g/
. . 7 Vg
% @ D% agRAL® ) s
*»’
. o, .A.{.oo. 7
S, .o ‘ *
. *. 7 . s
L] L ] L ]
1 ; { L v ¢
-~ -~
L e s @ .
(@] ’ 7
m
o]
2z Wealk Acid Weak Base
K] ’,
2 -,
o . ”
¢ e ’,
100001 . osomomae ® "H = L L
. »
® o “
*e 0 ‘o -
o ot SNBN @ oo 4 * S P -~
oy @ 90. e "€
. e o 7 7
100 .. o Togn c,T 0
N N LY S “.o ”.p .
e we r "/.’ . e /¢
. L I, * . . P podt
o* * ’/ .i
Y 7 B SRR
L L]
1 L4 .
”* . rd
. . - P r
” . * P . N
l” L L L] L

1 100

10000

Measured BCF

10000

model_used
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BIONIC v3-83% (219/263) within 10-fold (none under predicted >10 fold
Mackay model - 67% (175/263) within 10-fold




SERS - Safety, Environmental & Regulatory Science | Unilever R&D e

invitro methods in Environment species (HTTP)

“High-Throughput Phenotypic Profiling (HTPP) with the Cell Painting Assay to
Screen Chemicals in Two Zebrafish Cell Lines.”
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Comparing HTPP Points of Departure (PoDs) from fish and human cell lines
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HTTr- High Throughput Transcriptomics (2 ZF +10 Human Cell lines)
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HTTr PoDs of 2 fish cell lines (+qlVIVE) benchmark against fish in vivo
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» To develop an operating framework integrating all available information within environmental
safety assessment

» To conduct case-studies to test the framework and the suitability of mechanistic-based
information to support and strengthen current Environmental risk assessment practice

1(2028) 100028
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Unlocking the future of environmental safety: a framework for integrating
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Chlorpyrifos
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v Atotal of 10131 bioactivity data points were extracted from available sources
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Ethynyl Estradiol
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v A total of 8004 bioactivity data points were extracted from available sources

A

Population-
Mortality -
Population-
Reproduction-
Mortality -
Intoxication -
Behavior-
Development-
Physiology -
Cytology / Histology -
Hormone -
Biochemistry -
Genetics -
Population -
Reproduction -
Mortality -

Behavior-
Development-
Physiology -
Cytology / Histology -
Hormone -

ESR-

Biochemistry -
Genetics -

Cytology / Histology -
Hormone-

ESR-

Biochemistry -
Genetics -

25

Trophic Level

Unilewer- 25

A A
A AdASMM N AbddbA Ad A Adbidd A
A AA AAAM MA Y vy 'V A A
A A A N A A At i
AA
o
A AMA AAA AAA A ABMN AMMGIN A
A A A AA A A
A A F°N
A A A A A
a LD LD b Aol S A A WY, A A
A A OAHED G D, ) Sl 1 B A DA A A
A Ab A NHENGONS Sliindidh A0A A A A Wb K ANAGMO. A A
A A AN A A b A AA A
A A £ 440 SHCERINMRIANS SBA AL A A AW A AL A AN A
Ad A A AA A
A A b SRR L. A5 L AAAG N SbAAL A
A A AR A4 A A A A AA
VALY VS 5 387 73 7 780 B SN N Ny SN A A A A A

AM A A LSS PRSI0 AN B D SD EA LMK HACEK A A
H u . H NN . .
B |
E E O .- HEEE
" BN TS ] 0
[ N
0.0 25 5.0 75

T

| 3

>

m i1 n

mi1 n

m i1

n I”IT—\/\——/“’;\—“>CC/\//\

m 1 1

mi1 n

([ rog=—s

mi1 n

mi1 n

1T i T e —————

mon ‘ o |
L 25 5.0 7's

log10(Bioactivity pM)

C

Algae o
Invertebrates
|
75-
L]
]
=
k=
9 E 50-
Aquatic (%
Vertebrates °
3
____________________________ TR
25-
Mammals <
10.0 '
0-
Algae
Aquatic
Algae Invertebrates Vertebrates Mammals
Invertebrates
X Analysis Endpoint Reference Lines
Aquatic
Vertebrates @ insilico © ECILCILDLT Chemical Monitoring
€ invitro @ AC/IC/BMD/potency | EQS
A invivo LOEC/LOEL/NOEC/NOEL/MATC | PNEC
M in vitro - QIVIVE @® Kd/KilKm I SSD
Mammals ® NR = Susceptibility Threshold

%5 Rivetti et al. (2025)



Te b Ufe N OZid e SERS - Safety, Environmental & Regulatory Science | Unilever R&D @

v' 2,129 bioactivity data points were extracted from various sources
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Take-home messages

© there is potential for harmonizing human health and environmental safety,

encouraging synergies and cross-development of NAMs for chemical assessment and
regulatory decisions.

© WOE approach combining conventional data with NAMs-based mechanistic

information can be protective for environmental safety while leveraging all available
information
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