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+ The PBK modelling indicated a worst-case plasma Cmax of 0.80 uM across
the factory environments studied
+ Points of Departure (PoDs) for SI in the in vitro assays ranged from 104-5044
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« The lowest PoD of 104 uM was compared with the highest, worst case Cmax
across all simulations (0.80 uM ing the 95th ile pregnant
female population simulation) covering the entire life cycle of SI, resulting in
the most conservative BER for Si of 130.
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+ Based on previous benchmarking, this BER allows us to confidently assign a low- ki occupational exposure to SI, & s

‘meaning that systemic bioactivity that could lead to an adverse outcome in the human body can be ruled out -

- This work provides additional evidence to support

NGRA for regulatory purposes such as REACH.
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REGULATION (EC) No 1223/2009 OF THE EUROPEAN PAI

of 30 No

vember 2009 UP‘
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on cosme
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THE EUROPEAN PARLIAMENT AND THE COUNCIL OF
PEAN UNION,

nity, and in particular Article 9

Having regard mwm m\w

Actingin th the procedure laid down in Article 251
of the Tri

Whereas:

n Council Directive 76/768/EEC of 27 July 1976 on the
approximation of the laws of the Member States relating to
cosmetic products (%) has been significantly amended on
several occasions. Since further amendments are to be
made, in this particular case it should be recast as one

memaI concerns that substances used in cos-
ucts may raise are considered through the appli-
jon of Regulation (EC) No 1907/2006 of the European

op of Chemicals (REACH) and establishing a Euro-
hicals Agency (4), which enables the assessment

o wironmental safety in a cross-sectoral manner.

q.amem and of the Council of 18 December 2006 con-
Havini regard to the Treaty ewablm}‘ Topeiii (m‘\ the Registration, Evakuation, Actherisation and

(6)  This Regulation relates only to cosmetic products and not
to medicinal products, medical devices or biocidal prod-
ucts. The delimitation follows in particular from the
detailed definition of cosmetic products, which refers both
10 their arcas of application and to the purposes of their
use.

(7)  The assessment of whether a product is a cosmetic prod-
uct has to be made on the basis of a case-by-case assess-
ment, taking into account all characteristics of the product.
Cosmetic products may include creams, emulsions, lotions,
gels and oils for the skin, face masks, tinted bases (liquids,
pastes, powders), make-up powders, afier-bath powders
hygienic powders, tolet soaps, deodorant soaps, perfumes,
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Key health effects to cover in a toxicological
safety assessment

v

Non-animal
approaches

Well-accepted
non-animal

approaches . available for
(e.g. OECD exposure-led
guidelines, - safety
Defined assessment
Approaches) but more
evaluation to
Local effects __ systemicEffects  [ategl
Corrosion/irritation (skin/eye) |v/| Mutagenicity and genotoxicity
Phototoxicity Systemic Toxicity
Skin Sensitisation Reproductive Toxicity
Local lung toxicity Carcinogenicity

¢
u%.\%iw Why are there no ?!
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Are non animal safety assessments even possible
for systemic toxicity?

Is it safe?
Systemic toxicity isn’t like PoD.
local toxicity

Many possible adversities

ADME considerations

Homeostasis

Safe Dose
in Humans

?

+10-1000

Targeted Testing Uncertainty Factors
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Well-established approaches for systemic toxicity

Food and Chemical Toxicology 109 (2017) 170193
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Mllds ABSTRACT
! Proch
f;’,':;: Botanicals (herbal materials and extracts) are widely used in traditional medicines throughout the world. Many have
I . an extensive history of safe use over several hundreds of years. There is now a growing consumer interest in food
Cosmel AR R . . . . P .
Chemit and cosmetic products, which contain botanicals. There are many publications describing the safety assessment
Cramer Eipadl approaches for botanicals, based on the history of safe use. However, they do not define what constitutes a history
Keywa of safe use, a decision that is ultimately a subjective one. The multi-criteria decision analysis (MCDA), is a model
:}*'_ § that has been developed, which assesses the safety of botanical ingredients using a history of use approach. The
- et : model evaluates the similarity of the botanical ingredient of interest to its historic counterpart — the comparator, the
Conae evidence supporting the history of use, and any evidence of concern. The assessment made is whether a botanical

o establish compositional

For ‘significant’ exposures to a novel ingredient anew non- =™
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What is next generation risk assessment (NGRA)?

. "An exposure-led, hypothesis driven risk assessment
approach that incorporates one or more NAMs to
ensure that chemical exposures do not cause harm to
consumers”

Dentetal., (2018) Comp Tox 7:20-26 '




Principles of NGRA from ICCR*

4 Main overriding principles:

The overall goalis a human safety risk assessment
The assessment is exposure led

The assessment is hypothesis driven

The assessment is designhed to prevent harm

3 Principles describe how a NGRA should be conducted:

* Following an appropriate appraisal of existing information
« Using a tiered and iterative approach
- Using robust and relevant methods and strategies

2 Principles for documenting NGRA:

- Sources of uncertainty should be characterized and documented
* The logic of the approach should be transparent and documented

o
u%?w Dentetal., (2018) Comp Tox 7:20-26 *International Cooperation on Cosmetics Regulation
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Illustrating the adverse outcome pathway
(AOP) concept: estrogens and breast cancer

Breast Cancer

W
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Illustrating the adverse outcome pathway

(AOP) concept: estrogens and breast cancer

Binding to Genes Cells transform Breast Cancer
estrogen activated, cells
receptor proliferate



The difference between bioactivity and

adversity

~78 Major-huymanorgans. x 5 ways.a chemiealcotld be toxittoeach onex5 Key Events< 2000 ussays
(Carmichael et al., 2022)

If the MIE does not occur at relevant doses, neither can the AO

2
N4 If the MIE occurs, this may or may not lead to the AO

Unilever
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Paradigm shift for systemic safety - Protection not
Prediction

Distributions of Oral Equivalent Values and Predicted Chronic Exposures
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Protection and prediction in current and future

assessment approaches

Current Toxicity Testing Paradigm NAM-Based Toxicity Testing Paradigm

Systemic In Vivo Mechanism/Specific Broad Coverage Target-Specific
Toxicity Tests Endpoint Tests Technologies/Models Technologies/Models

Integrated Combination of /n Vivo Integrated Combination of Technologies
Tests and Models (i.e., IATA)

Non-Specific Specific Non-Specific Specific

Systemic Endpoint- MOA/Specific Hazard- Bioactivity-Based AOP/MOA-Based
Based Assessment Based Assessment Assessment Assessment

Protective Predictive Protective Predictive

1
e
Unilover Browne et al., 2024 Reg Tox Pharm https://doi.org/10.1016/j.yrtph.2024.105579



https://doi.org/10.1016/j.yrtph.2024.105579

SEAC | Unilever @

Points of Departure from NAMs can be
protective
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« Various cell models (e.g. « 24hr exposure 0.0 2.5 5.0 7.5 10.0 0 5 10 15 20
i e - 8concentrations Time (Days) Time (Days)
« Dose-response analysis using - Dose-response analysis
BMDExpress2 and BIFROST using BIFROST model
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Cyprotex
Reynolds et al. 2020. Comp Tox 16: 100138 (Cyprotex)
Baltazar et al. 2020. Toxicol Sci 176(1): 236-252

Hatherell et al. 2020. Toxicol Sci 176(1): 11-33

Identify lowest (most sensitive) point of departure, Identify realistic worst-case plasma exposure (C,,,.,)
expressed in yM expressed as yM

BIOACTIVITY The bigger the BER, the greater the
§ %ﬁ? BIOACTIVITY EXPOSURE RATIO = confidence that bioactivity will not

=
EXPOSURE occur in exposed consumers
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What do we still need to do?

Increase confidence in exposure predictions (including metabolites)
Determine whether tools give us enough biological coverage

Be explicit about the level of confidence in the assessment

Develop agreed standards for using tools and reporting data
Distinguish between adaptation and adversity

Develop an updated risk assessment workflow

Regulatory Toxicology and Pharmacology 125 (2021) 105026

More case studies S
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Paving the way for application of next generation risk assessment to safety &&=
decision-making for cosmetic ingredients

M.P. Dent™ , E. Vaillancourt", R.S. Thomas®, P.L. Carmichael, G. Ouedraogo 4 H Kojima ©,

& 3" J. Barroso', J. Ansell , T.S. Barton-Maclaren ", S.H. Bennekou ", K. Boekelheide, J. Ezendam,
?‘J’k‘%ﬁ' 5 J. Field", S. Fitzpatrick *, M. Hatao', R. Kreiling ™, M. Lorencini ™", C. Mahony °,
O’ B. Montemayor ", R. Mazaro-Costa 9, J. Oliveira®, V. Rogiers®, D. Smegal ¥ R. Taalman',

Unilover- Y. Tokura", R. Verma ", C. Willett ", C. Yang "



What do we still need to do?

1. Increase confidence in exposure predictions (including metabolites)
. Determine whether tools give us enough biological coverage

. Be explicit about the level of confidence in the assessment

. Distinguish between adaptation and adversity

. Develop an updated risk assessment workflow

Regulatory Toxicology and Pharmacology 125 (2021) 105026

. More case studies S

Contents lists available at ScienceDirect
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4. Develop agreed standards for using tools and reporting data
5
6
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New assessment paradigms need flexible
regulatory frameworks
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Conclusion

- Use of tiered, exposure-led approaches allows safety decisions to be
made without animal test data

« The ICCR Principles help to formulate the problem and direct the
assessment

- New regulatory frameworks are needed to make use of the best available
safety science

- Our knowledge will never be complete, but we know enough to apply
these approaches and to prevent unnecessary animal use
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