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Our products must be safe

Can we make robust, reproducible decisions on these people’s
safety?




Principles underpinning the use of new methodologies in the risk assessment
of cosmetic ingredients
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ARTICLE INFO ABSTRACT

Ke : Comsumer safely is a prerequisite for any cosmetic product. We

(eywands:
Neat Gemeration Risk Amesment bring safe products to market without animal testing, which requires a n ch to consumer safety. ‘Nexi

New approach methodologies Generation Risk Assessment’ (NGRA), defined a5 an exposure-led, hypor

Commetics risk assesmeat ico, in chemic i such an opportunity. The eustomized nature
of cach NGIA means that the development of  preseriptive list of tests to assure safety is not possible, or
e tasked a srop o of sci

of NGRA (to be human

how an NGRA should be conducted (using a tiered and iterative approach, following an appropriate
rature search and evaluation of the available dats, and using robust and relevant methods and strategies); and

the application of novel approaches, and cosmetic risk assessors are encouraged to consider these key principles

International Cooperation on

International Cooperation

g Cosmetics Regulation (2018]

European
Commission

SCCS/1628/21

Scientific Committee on Consumer Safety

Sccs

THE SCCS NOTES OF GUIDANCE FOR THE TESTING OF
COSMETIC INGREDIENTS AND THEIR SAFETY
EVALUATION

11™ REVISION

The SCCS adopted this guidance document
at its plenary meeting on 30-31 March 2021

Recognition of Next Generation Risk Assessment
(NGRA) in cosmetic safety assessment

3-4 RELEVANT TOXICOLOGICAL TOOLS FOR THE SAFETY EVALUATION OF
‘COSMETIC INGREDIENTS

The SCCS has been closely following the progress made with regard to the development and
validation of alternative methods and updated its NoG on a regular basis taking progress into
consideration.

Besides validated alternatives, the SCCS may also accept, on a case-by-case basis, methods

(€.9., “-omics” technalogy) for the safety evaluation

o eh valid methods may not have necessarily gone through the

complete validation process, but the Committee may consider them acceptable when there is

2 sufficient amount of experimental data proving relevance and reliability and including
positive and negative controls.

According to the Cosmetics Regulation, the experimental studies have to be carried out in
accordance with the principles of Good Laboratory Practice (GLP)laid down in Council Directive
87/18/EEC. All passible deviations from this

Justified (SCONFP/0633/02).

341 NEW APPROACH METHODOLOGY (NAM) AND NEXT-GENERATION RISK
AssEsSMENT (NGRA)

Whereas the terminclogy of “Alternative Test Methods (ATMs)” does not cover all available

tools e.g., in sifico methodology, the more general term, New Approach Methodology (NAM)

has been introduced. As for cosmetics and their ingredients, testing and marketing bans apply

with respact to animal use and also the obligation exists to only use validated replacement

| alternative methods for chemical hazard

ssmnnl is much mer .mpmant in Eurape for compliance with the Cosmetics Regulation

. NAMs may include in vitro, ex vivo, in chemico and in

well 25 combinations thereal. Therefore, before any testing is

earried out for safety evaluation, all Information on the substance under consideration should

be gathered from different available means. A set of criteria, universal across initiatives, to

evaluate NAMs fit-for-purpose was developed by a multi-stakeholder group and may support
greater consistancy across different initiatives (Parish et ai., 2020).

Many efforts are engoing to modernise toxicological safety avaluation and to lock for non-
animal methodology that can be used for the risk assessment of compounds that after long-
term exposure could be at the of systemic toxicity. One of these approaches s referred
to as NGRA (USEPA, ’nm) The principles underpinning the application of an NGRA to
cosmetics have been defined by the International Cooperation on Cosmetics Regulation
ICCR), a platform of regulators and cosmetics industry from the EU, the US, Japan, Canada
and Brazil (Dent et al., 2018). NGRA is a human-relevant, exposure-led, hypothesis-driven
risk assessment designed to prevent harm. It integrates several NAMs to deliver safety
decisions relevant to human health without the use of experimental animals. An NGRA should
be conducted using a tiered and iterative approach, following an appropriate literature search
and evaluation of the available data, and using robust and relevant methads and strategies.
Given the novelty of NGRA and the curment lack of regulatory guidance on the use of a variety
of NAMs in decision-maKing, it is important that the assessment should be transparently
documented and explicit abaut the Iogic of the approach and sources of uncertainty
ai., 2018). A general NGRA workflow is described in Figure 5 (Bergaren et al.,
so be used in case
NGRA would be taken as a possible workflow ribed in chapters 3-4.2 to
3-4.14. Treshold of Taxicological Concem (TTC) and internal TTC (ITTC) approaches as a risk
assessment tools are deseribe

European Commission: Scientific
Committee on Consumer Safety (2021)



A fundamental principle of NGRA: ‘Protection not prediction’

Distributions of Oral Equivalent Values and Predicted Chronic Exposures

The hypothesis underpinning
this type of NGRA is that if
there is no bioactivity observed
at consumer-relevant
concentrations, there can be
no adverse health effects.

B Estimated Exposure

At no point does NGRA attempt
to predict the results of high

H Safety margin dose toxicology studies in
animals
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NGRA uses new exposure
science and understanding of
human biology
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In Vitro Bioactivity to Determine Margins of Safety
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NGRA Framework: Decision-making on consumer
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A large toolbox of methods is used

Derivation of in vitro PoD across multiple cell models (HepG2, NHEK and
Face Cream MCF7) & refinement with HepaRG 2D and 3D & metabolism studies

Exposure tools to
inform level of
systemic exposure
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Evaluating the toolset forrisk assessment:
A data-driven approach

Chemical exposures
scenarios

‘Low’ risk (from
consumer goods
perspective) — e.g. foods,
cosmetics

‘High’ risk (from
. consumer goods

perspective) — e.g. drugs

Rank order

1 100

Margin of safety (MOS)

Dommnitscn Mdochondnal masy
B oy

Define typical use-case f b L (em— Calculate the margin of
- wed 3 L]
scenarios benchmark b : o} safety
chemical-exposures ’

PBK models of systemic Calculate the PoDs
exposure

Can the toolset successfully distinguish between low and high risk chemical
exposure scenarios up to a certain MOS?




Margins of Safety for Different Chemical/Exposure
Scenarios

Exposure scenario ‘Zﬂumarin
adopted for chemical is
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Uncertainty and the Margin of Safety

Exposure models Exposure estimation:
(PBK, free/total PlasmaC,,
concentration)

Pathway characterisation:

Point of departure :
derived from  Cellular S,m:_‘ssPomt of Departure

concentration- assays Transcriptomics Receptor

response data \ / binding

Calculation of Margin of
Safety (MoS) distribution

e.g. Margin of safety is the
fold difference between the
Cmax and the in vitro POD




Ongoing evaluation of the toolset
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Application of NGRA Framework for skin allergy

Risk
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SARA Defined Approach and

information

SARA potency
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IPBC Shampoo 100ppm

cream 30ppm

MCI/MI Deo 8ppm

cream 1000ppm

Lipstick 500ppm
Methylisothiazolinone Dec 100ppm
HICC Deo 15000ppm

m Bppm

30ppm

MDEGN Liquid hand soap 1000ppm
MCI/MI Liquid hand ap 15ppm
) 71

Propyl parar_wn Deo 4000ppm
Phenoxyethanol Deo 10000ppm
MCI/MI Body lotion 8ppm
Benzyl alcohol Deo 10000ppm
Methylisothiazolinone Bedy lotion 100ppm
IPBC Face m 100ppm
Sodium benzoate Deo 5000ppm
MDBGN Shampoo 1000ppm
Propyl paraben Deo 1400ppm
MCI/MI Shampeo 15ppm
Benzyl alcohol Face cream 14000ppm
Propyl paraben Face cream 4000ppm
Phenoxyethanol Face cream 10000ppm
Benzyl alcohol Face cream 10000ppm
Benzyl alcohol Liquid hand soap 50000ppm
Benzy! alcohol Deo 2000ppm
Sodium benzoate Face cream 5000ppm
Sodium benzoate Liquid hand soap 25000ppm
Propyl paraben Face cream 1400ppm
IPBC Liguid hand soap 100ppm
MDBGN Shower gel 1000ppm
Benzy! alcohol Body lotion 14000ppm
Propyl paraben Body lotion 4000ppm
Phenoxyethanol Body lotion 10000ppm
CI/MI Shower gel 15ppm
Propyl paraben Liguid hand soap 4000ppm
Phenoxyethanol Liquid hand soap 10000ppm
Benzy! alcohol Body lotion 10000ppm
Benzyl alcohol Liquid hand soap 10000ppm
Br:nzﬂ alcohol Shampoo 50000ppm
on 5000ppm
Propyl paral y lotion 1400ppm
Propyl paraben Liquid hand soap 1400ppm
Sodium benzoate Shampo 000ppm
IPBC Shampoo 100ppm
F‘ropy\ paraben Shampoo 4000ppm
Phenoxyethanol Shampoo 10000ppm
Benzyl alcohol Shampoo 10000ppm
Benzy! alcohol Shower gel 50000ppm
Propyl paraben Shampoo 1400ppm

ium benzoate Shower gel
IPBC Shower gel 100ppm
Propyl para Shower gel 4000ppm
Phenoxyethanol Shower gel 10000ppm
Benzyl alcohol Shower gel 10000ppm
Propyl paraben Shower gel 1400ppm

use of benchmark

SARA probability exposure is "low risk"

102 108 10°
Margin of Exposure

Margin of Exposure and probability that

exposure is ‘low risk’

Gilmour N et al, Regul. Toxicol. Pharmacol., submitted
Reynolds J & Gilmour N et al, Regul. Toxicol. Pharmacol., submitted
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NGRA - Aspects of validation when not trying to
predict the results of animal test

NGRA is exposure-led, hypothesis driven, and requires clear
articulation of the risk assessment question

A tiered approach to decision-making is central to NGRA, use the
tools that are as complex as necessary to make the decision. Move
to more complex tools if more data is needed

Progress has been possible with a change in mindset (‘protection
not prediction’)

Science keeps moving - the tools for NGRA decision-making will
not remain static. We must ensure that we continue to harness new
science and all new exposure and bioactivity tools add value to the
decision-making process



NGRA - Aspects of validation when not trying to

predict the results of animal test

 Need to ensure quality/robustness of non-standard (non TG) assays and computational

approaches used in NGRA (role of GLP, reporting frameworks etc)

« Aspects of reproducibility and transferability are part of standard approaches to validation

(e.g. modular approach to validation)

Figure 1: The modular approach for applying the ECVAM principles on test validity

Test definition
Within-laboratory variability

Transferability e 2 e -
Reliability Validation
Independent
g Management
Between-laboratory variability

peer
‘ Group .
. review
} review

Predictive capacity A

lelevance

Applicability domain 2
e —

xref OECD TG428:

Skin penetration in
. t th d A “yes” indicates that the appropriate information for the module is adequate for entrance into the peer-review process.
VItro metno All seven modules have to be satisfactorily completed, as judged by the Validation Management Group, before a method
can enter the peer-review process.

ECVAM = European Centre for the Validation of Alternative Methods.

Hartung et al (2004) ATLA, 32, 462-472



NGRA - Thoughts on predictive capacity

 NGRA aims to be protective of human health at defined exposures
* Prediction models need to include both bioactivity and levels of exposure
« Evaluation of NGRA needs to be in the context of how to combine (often many different)
estimates of exposure and bioactivity to give reproducible decisions on safety with
transparent measurement of uncertainty

« For evaluation of this approach there is a need for
» Well curated chemical/exposure scenarios that have documented history of safety/ non-safety in humans

or
+ Chemical/exposure scenarios in humans that are recognised from historical risk assessments as being safe/non-safe

 NGRA does not aim to predict the results of hazard ID tests in animals
« Therefore prediction models relating to GHS categories etc are inappropriate

 Thereis a need to increase confidence amongst many risk assessors with the use of
mathematical approaches in NGRA used to combined different types of in vitro data
(PBK modelling, PoD modelling etc)

« A proactive evaluation of MoS derived with NGRA for defined chemical/exposure
scenarios will add to the growing information on the degree of protection provided by
risk assessments based on human exposure and biology rather than on trying to
predict high dose effects in animal
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