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The need for non-animal safety assessments

Human Relevance

Societal
Attitudes/Consumer
Preference

Official Journal of the European Uni

L 342/59

REGULATION (EC) No 1223/2009 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
of 30 November 2009
on cosmetic products

(recast)

(Text with EEA relevance)

THE EUROPEAN PARLIAMENT AND THE COUNCIL OF THE EURO
PEAN UNION,

Having regard to the Treaty establishing the European Commu-
nity, and in particular Article 95 thereof

Having regard to the proposal from the Commissi

Having regard to the opinion of the European Economiic and
Social Committee (),

Acting in accordance with the procedure laid down in Article 251
of the Treaty (%),

Whereas:

m Council Directive 76/768/EEC of 27 July 1976 on the
approximation of the laws of the Member States relating 10
cosmetic products (') has been significantly amended on
several oceasions. Since further amendments are 1o be
made, in this particular case it should be recast as one

The environmental concerns that substances used in cos-
metic products may raise are considered through the appli-
cation of Regulation (EC) No 1907/2006 of the European
Parliament and of the Council of 18 December 2006 con-
cerning the Registration, Evaluation, Authorisation and
Restriction of Chemicals (REACH) and establishing a Euro-
pean Chemicals Agency (¢). which enables the assessment
of environmental safety in a cross-sectoral manner

This Regulation relates only to cosmetic products and not
10 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 areas of application and 1o the purposes of their
use

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 charactenisics 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, after-bath powders
hygicnic powders, oilet saaps, deodorant soaps, perfumes,
foc casacs and s de Colocne bach and shome

Regulatory Change
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Cosmetic safety assessment: key safety
considerations

Exposure data (external/applied dose and internal exposure)

Corrosion/irritation (skin/eye)
Phototoxicity
Mutagenicity/genotoxicity

Skin sensitisation

Systemic toxicity (focus on repeat dose)
Reproductive toxicity

Carcinogenicity

E&e SCCS Notes of Guidance, 12th Revision

Unilever



https://health.ec.europa.eu/system/files/2023-07/sccs_o_273.pdf

Use of Existing OECD /n Vitro Approaches
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Skin and eye irritation; skin sensitization;
phototoxicity; mutagenicity...

B ...what about systemic effects?



SEAC | Unilever e

Are non-animal safety assessments even possible
for systemic toxicity?

Systemic toxicity isnt like local toxicity

Safe Dose
in Humans
NOAEL
+10-1000 ?
F : - : : :
LT Many possible adversities...ADME considerations...Homeostasis

Unilever
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Well-established approaches for systemic toxicity

Food and Chemical Toxicology 109 (2017) 170193

Contents lists available at ScienceDirect

Food and Chemical Toxicology

Threshold of Toxicological Concern
(Yang et al 2017) https://doi.org/10.1016/j.fct.2017.08.043

= Food and |
e
Tamicology

Regulatory Toxicology and Pharmacology 129 (2022) 105094
Thr Contents lists available at ScienceDirect M 3l
Nev : =
Chil Regulatory Toxicology and Pharmacology e
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(Alexander-White et al 2022) R eseare A
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et A Multi-Criteria Decision Analysis Model to Assess the Safety of
Sty . ape s .
Euro faﬁ Botanicals Utilizing Data on History of Use
Dow | .
Catl
° o KT T. Neely, B. Walsh-Mason, P. Russell, A. Van Der Horst, 5. O'Hagan, P. Lahorkar’
H I Sto ry Of S afe l | S e ART B on Safety and Environmental Assurance Center, Unilever, Colworth Science Park, Sharnbrook, Bedfordshire MK44 1L0, UK,
—_— “ Scho "Unilever R&D, 64 Main Road, Whitefield, Bangalore 5600686, India
Article @ Uinile
Receive * Scite’
(Neely et al 2011) PMID: 22025816 e
° Accepn 5 pon
Al e ABSTRACT
! Proch
f;’,':;: Botanicals (herbal materials and extracts) are widely used in traditional medicines throughout the world. Many have
ZTC AR an extensive history of safe use over several hundreds of years. There is now a growing consumer interest in food
(iﬂnf: _ 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

—_— £ook, docici shor ic ool ol Li H Th lii cuitacio gl

igion analysis (MCDA), is a model

For ‘significant’ exposures to a novel ingredient a new non-
animal paradigmis needed...

history of use approach. The
nterpart — the comparator, the
t made is whether a botanical
er to establish compositional
ty scoring’ approach has been
a monnieri).

ent, and transferable safety

ol

s B

%@ ] Key words: Botanicals, Brahmi, history of safe use, multi multi-criteria decision analysis, safety assessment,
similarity score
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https://doi.org/10.1016/j.fct.2017.08.043
https://doi.org/10.1016/j.yrtph.2021.105094
https://pubmed.ncbi.nlm.nih.gov/22025816

2007 Toxicity Testing in the 21st Century (TT21C)

“Advances in toxicogenomics,
bioinformatics, systems biology, and
computational toxicology could
transform toxicity testing from a system
based on whole-animal testing to one
founded primarily on in vitro methods
that evaluate changes in biologic
processes using cells, cell lines, or
cellular components, preferably of
human origin.”

Unilever



SEAC | Unilever e

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 '
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One Interpretation: Tox21/ToxCast
~700 HTS Biological Pathways
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National Institute of
Environmental Health
Sciences (NIEHS) /
National Toxicology
Program (NTP)

National Center for
Advancing
Translational Sciences
(NCATS)

U.S. Food and Drug

. Administration (FDA)
https://www.epa.gov/chemical-

research/toxicity-forecasting National Center for

Computational
Toxicology (EPA)

R What to do with all these data?!



The adverse outcome pathway concept (AOPs)

Molecular Adverse
Initiating Key Event Key Event Key Event
Outcome
Event
Nuclear Altered Cell Cell Increased
Examples: : : :
receptor hormone levels proliferation transformation tumour
binding incidence
o

Unilever
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AOP-Wiki (aopwiki.org)

FNg(eJRIIRWINM AOPs Key Events

KE Relationships

Prototypical Stressors Developers' Handbook

Login Register

Welcome to the Collaborative Adverse Outcome Pathway Wiki (AOP-Wiki)

Version 2.6 was released on April 29, 2023. More details regarding the new release are available here: Release 2.6.

Interested in helping plan for Version 3.07 Please submit your ideas on the AOP Forum here.

View Content R Contribute

‘ AOPs ‘ ‘ Key Events ‘ ‘ Register

' ' Prot ical '

‘ KE Relationships ‘ ‘ rototypica ‘ ‘ Start a new AOP
| | Stressors |

Get access to the main elements of an Adverse Qutcome Pathway

. L Developers'
managed in the AOP-Wiki

Handbook

Download Content

‘ Download Options

Download our content and use it in your own tools

Get Information Community

[ e ] What is an AOP? How will AOPs change ‘

Chemical Risk Assessment?

AOP Help

Find out more about the people behind the ‘ e

[ Who are we?
AOP-Wiki and the AOP Framework

Don't miss our regular announcements and ‘ Third Party Tools

[ Announcements
news!

T [

Unilever

Learn about training materials and

AQP Training

oppaortunities

You can do so much more once we get to
! know you - register

' Browsing through existing AOPs is great -
! adding your own is even better!

View up to date guidance, tips, and best
practices for AOP development

‘ Get AOP related help - it's free!

| Discuss AOP-related topics with other
! stakeholders! Click here to learn more.

Explore AOPs using tools developed by AOP
! community partners
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AOP-Wiki (aopwiki.org)

AOPs

Filtered AOP ? W
OECD OECD
D Title ® boint of Contact 9 License @ MIE $ AO® Status ® Project s
Clear v Clear v
443 DNA damage and mutations BY-SA * increased, DNA *» metastatic breast Under 1.103
leading to Metastatic Breast damage and cancer Developmen
Cancer mutation t
450 Inhibition of AChE and SAROJ AMAR BY-SA e Acetylcholinestera e Sensory axonal
activation of CYP2E1 leading se (AchE) peripheral
to sensory axonal peripheral Inhibiticn neuropathy
neuropathy and mortality e Increased
Mortality
202 Inhibiter binding to Andrea Terron BY-SA e Binding to e Infant leukaemia WPHA/WNT 1,53
topoisomerase Il leading to (interferes with) Endorsed
infant leukaemia topoisomerase |l
enzyme
389 Oxygen-evolving complex Knut Erik BY-SA e Increase, Oxygen- e Decrease,
damage leading to population  Tollefsen evolving complex Reproduction
decline via inhibition of damage e Decrease,
photosynthesis Population growth
rate

Dy

Unilever
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The adverse outcome pathway concept (AOPs)

Molecular Adverse
Initiating Key Event Key Event Key Event
Outcome
Event
Nuclear Altered Cell Cell Increased
Examples: : : :
receptor hormone levels proliferation transformation tumour
binding incidence
~78 Major-humanorgans.x 5 ways a chemicalcotld be toxittoeach onex 5 Key Events< 2000 ssays
(Carmichael et al., 2022)
If the MIE does not occur at relevant doses, neither can the AO
. .
Uj%ffw If the MIE occurs, this may or may not lead to the AO


https://www.altex.org/index.php/altex/article/view/2472
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Paradigm shift for systemic safety - Protection not
Prediction

Distributions of Oral Equivalent Values and Predicted Chronic Exposures

S
& 71 B Estimated Exposure °© 8
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g The hypothesis
g 1 underpinning this type of
— : ! . ® ]
o NGRA is that if thereis
[ ] (] [ ]
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1 1
1 1 1 1
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PBK (Physiologically Based Kinetic) Modelling
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Principles of NGRA from ICCR

4 Main overrldlng prlnC|ples:
« The overall goal is a human safety risk assessment
 The assessment is exposure led
 The assessment is hypothesis driven
 The assessment is designed 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
.

§ 200
2 Dentetal., (2018) Comp Tox 7:20-26
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Points of Departure from NAMs can be
protective
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First workflow for ab initio NGRA
— SEURAT-1

TIER 0: 1pentiry o

USE SCENARIO, 2. IDENTIFY MOLECULAR STRUCTURE _
CHEMICAL OF CONCERN Ly \, - ExiT TTC /
AND COLLECT BXISTING O G AL e @ Continue throu g h tiers

INFORMATION e - -

s EXIT READ-ACROSS until enou g h
4. IDENTIFY ANALOGUES, SUITABILITY ASSESSMENT AND EXI - . :
AL information to make a
. 5. SYSTEMIC BIOAVAILABILITY (PARENT VS. METABOLITE(S), TARGET - E | decision; assessment
TIER 1: Hyeotwesis | ORGANS, INTERNAL CONCENTRATION) J —> . |NTER|:|(1IL\TL LIS
FORMULATION FOR AB = may be com P lete at any
INITIO APPROACH 6. MOA HYPOTHESIS GENERATION tier
(WEIGHT OF EVIDENCE BASED ON AVAILABLE TOOLS) )
I 4
v Berggren et al., (2017)

TIER 2- 7A. TARGETED 78. BIOKINETIC REFINEMENT \ )

AppLicaOn (‘)F s TESTING ) < ! l f (IN VIVO CLEARANCE, POPULATION, Com pu tational
IO APPROACH _INVITRO STABILITY, PARTITION) | Toxicolo gy 4: 31-44.,
8. POINTS OF DEPARTURE, IN VITRO IN VIVO EXTRAPOLATION, ;‘;mi; httDSZ//dOI.OI’Cl/1 0.1016/]
) UNCERTAINTY ESTIMATION, MARGIN OF SAFETY Ses = .comtox.2017.10.001

&
9. FINAL RISK ASSESSMENT OR SUMMARY ON INSUFFICIENT
Dy
% %‘% INFORMATION APPROACH

Unilover~ 1 8


https://doi.org/10.1016/j.comtox.2017.10.001
https://doi.org/10.1016/j.comtox.2017.10.001
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From principles to application

1. IDENTIFY USE SCENARIO

|
TIER O: ipentiFy &
USE SCENARIO, 2. IDENTIFY MOLECULAR STRUCTURE
\ J N
|
CHEMICAL OF CONCERN s > < ExiT TTC S
AND COLLECT EXISTING 3. COLLECT EXISTING DATA | :

INFORMATION I 4

- =) «

EXIT READ-ACROSS A
\ 4. IDENTIFY ANALOGUES, SUITABILITY ASSESSMENT AND EXITING DATA y ==

¥
5. SYSTEMIC BIOAVAILABILITY (PARENT VS. METABOLITE(S), TARGET 1
TIER 1: HypoTHESIS ’ _> ExiT
ORGANS, INTERNAL CONCENTRATION) L/ INTERNALTTC S
FORMULATION FORAB o / ~
—
INITIO APPROACH 6. MOA HYPOTHESIS GENERATION
(WEIGHT OF EVIDENCE BASED ON AVAILABLE TOOLS) )
)b 4
N
TIER 2- 7A. TARGETED <_\ 78. BIOKINETIC REFINEMENT \1
. TESTING ) l l ¥ (IN VIVO CLEARANCE, POPULATION,
APPLICATION OF AB IN VITRO STABILITY, PARTITION)
INITIO APPROACH \
8. POINTS OF DEPARTURE, IN VITRO IN VIVO EXTRAPOLATION,
UNCERTAINTY ESTIMATION, MARGIN OF SAFETY EXIT
\ / —> )
—— AB INITIO
) ‘ - /
—
9. FINAL RISK ASSESSMENT OR SUMMARY ON INSUFFICIENT

% 2y INFORMATION APPROACH
: %g \ 4
a3

Unilener

Read across
Exposure-based waiving

In silico tools

Metabolism and metabolite identification
Physiologically-based kinetic modelling
In chemico assays

‘Omics

Reporter gene assays

In vitro pharmacological profiling

3D culture systems
Organ-on-chip
Zebrafish larva assays

Pathways modelling

Human studies 19
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FrOm prinCipleS to application Readiness judged by ICCR in 2018:

(ICCR IS JWG Part 2 FINAL (iccr-cosmetics.orqg)

1. IDENTIFY USE SCENARIO Read across
TIER 0: 1pentiry 4 _
USE SCENARIO, 2. IDENTIFY MOLECULAR STRUCTURE Exposure-based waiving
CHEMICAL OF CONCERN 14 ) \ N ExiT TTC
AND COLLECT EXISTING . 3. COLLECT EXISTING DATA | ' In silico tools
INFORMATION v -
4. IDENTIFY ANALOGUES, SUITABILITY ASSESSMENT AND EXITING DATA | ——-> EXL READ S CROss — Metabolism and metabolite identification
\ 4
o 7 % . . . . .
TIER 1: 5. SYSTEMIC BIOAVAILABILITY (PARENT VS. METABOLITE(S), TARGET EXIT Phy5|olog|cally-based kinetic mOde”mg
- HYPOTHESIS ORGANS, INTERNAL CONCENTRATION) —> _ INTERNALTTC .~ .
FORMULATION FOR AB Sy = ) In chemico assays
INITIO APPROACH 6. MOA HYPOTHESIS GENERATION ) ‘Omi
(WEIGHT OF EVIDENCE BASED ON AVAILABLE TOOLS) mICS
b 4 -
'\} Reporter gene assays
7A. TARGETED 78. BIOKINETIC REFINEMENT
TIER 2: &= 1. : : .
TESTING ) f (IN VIVO CLEARANCE, POPULATION, In vitro pharmacological profilin
APPLICATION OF AB '!l' IN VITRO STABILITY, PARTITION) ¥ P & P &
INITIO APPROACH \ J -
8. POINTS OF DEPARTURE, IN VITRO IN VIVO EXTRAPOLATION, 3D culture systems
UNCERTAINTY ESTIMATION, MARGIN OF SAFETY ) ) - EI)(IT . Orga n-on-chi P Note - not
¥ = Zebrafish larva assays =~ +— -niversally
9. FINAL RISK ASSESSMENT OR SUMMARY ON INSUFFICIENT y C:;: Ig?\'rrenda?
R INFORMATION APPROACH i -ani
F Pathway modelling approach
Unilover- Human studies 20



https://www.iccr-cosmetics.org/downloads/topics/iccr_integrated_strategies_for_safety_assessment_of_cosmetic_ingredients_part_2.pdf

Bioactivity NAMs in our core toolbox 1/4

/ In vitro pharmacological profiling \

PERSPECTIVES
Nuclear

receptor GPCR panel
panel & -
Reducing safety-related drug
~79

panel / panel targets
/

Transporter 4 lon Channel

Q’eurofins /
e Bowes et al. 2012. Nat Rev Drug Discov 11(12): 909-22
/ High-Throughput transcriptomics (HTTr) ﬂ / Cell stress panel (CSP)

TempO-seek technology - full

/

gene panel ‘ / « 36 biomarkers covering
» 24hr exposure f,j’//?”“ 10 cell stress pathways
« 7 concentrations L= + HepG2

» Various cell models (e.g.
HepG2, MCF7, HepaRQG)

e 24hr exposure

* 8 concentrations

» Dose-response analysis using

+ Dose-response analysis

o 2 BMDEXpreSSZ and BIFROST USing BIFROST model : s o
\ model e W J \ Image kindly provided by Paul Walker J
) Concentration (M) (C rOteX)
Unilover Reynolds et al. 2020. Comp Tox 16: 100138 P

Hatherell et al. 2020. Toxicol Sci 176(1): 11-33
Baltazar et al. 2020. Toxicol Sci 176(1): 236-252
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Bioactivity NAMs in our core toolbox 2/4

/ In vitro pharmacological profiling \ To investigate possible interactions with key
S targets known to be associated with adversity

GPCR panel

( yr— -
Reducing safety-related drug

e attrition: the use of in vitro
== "'79 ‘macological prof
> Anar Bn Jocques H

Transporter lon Channel

L
panel panel targ ets

Experimentin 2 phases:

Screening at a fixed concentration (10 or 100 uM)

Dose-response assays on positive hits to identify a
Qeurofins i L / point of departure (PoD) expressed as an IC;,

Bowes et al. 2012. Nat Rev Drug Discov 11(12): 909-22 Value

How your shampoo bottle could be
making you FAT: Scientists discover 11
chemicals in common plastics that NEEEET
contribute to weight gain rowth | Topics v | Archives

« Study has found 11 chemicals in common plastics that contribute to weight gain

@ English Search

« It looked at 34 different plastic products to see which chemicals they contained
« These included yoghurt containers, kitchen sponges and shampoo/drink bottles

OVERVIEW » NEWS

« 11 of 55,000 chemical components in them known to interfere with metabolism

?g«.% Call for data on ingredients with potential endocrine-disrupting
3 By SAM TONKIN FOR MAILONLINE . . .
%%9 J PUBLISHED: 13:00, 26 January 2022 | UPDATED: 13:55, 26 January 2022 properties used in cosmetic products

Unilever



Bioactivity NAMs in our core toolbox 3/4

Cell stress panel (CSP) :
/ Phenoxyethanol - I
Niacinamide - I .1
« 36 biomarkers covering .
10 cell stress pathways Souman;| I -
. HepG2 Caffeine - I y
« 24hr exposure Diclofenac - I ._'.‘:'.::...q
- 8 concentrations & DEM { No Cmax available .« o H
 Dose-response analysis {BHQ - I F _‘l
using BIFROST model TRRT -
\ Image klndly provided by Paul Walker Triclosan A : I. |q

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

To characterize non-specific biological activity which is

Troglitazone -
Pioglitazone hydrochloride -

Sulforaphane A

e I...l._"il

o |2

=%

— Max. conc. tested
= Cmax estimate

not mediated via a specific protein/receptorinteraction

Rosiglitazone - X . ol = .. | — mz}n&\gﬁgtfxmw
Cell stress can cause any number of target organ CDDO-Me - . . _I .. _1 oden : ; :g:: :gg:
pathologies if present in the wrong place at the wrong ——— e .'.'.‘.j | ® 24 hour PoDs
time o "“ oo® o ! . .
1074 102 10° 102 104
Concentration (uM)
2
<

Unillover https://doi.org/10.1093/toxsci/kfaa054
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Bioactivity NAMs in our core toolbox 4/4

Benzophenone-4 HepG2

/ High-Throughput transcriptomics (HTTr) ﬁ i
= 1004 | ®
« TempO-seq technology - full :m 5 s ] E .
gene panel % i
» 24hr exposure ’ = 507 !
7 concentrations E 2.3 E
« Various cell models (e.g. 2 00 ----i—
HepG2, MCF7, HepaRG) Hit é" 25 !
+ Dose-response analysis using 2 _so- E
BMDExpress2 and BIFROST x 7 Ig
\ mOdel‘ 10° 10* 10? 10° : / E _?5 ] E
Reynolds et al. 2020. Comp Tox 16: 100138 — M T

Baltazar et al. 2020. Toxicol Sci 176(1): 236-252 10t 102 10°
PoD median (blue) / BMDL (orange) (uM)
Transcriptomics as a broad non-targeted biological screen may be used in NGRA in several ways:

1. Informingread across (based on similarity of genes affected) (De Abrew Tox Sci 2016
https://doi.org/10.1093/toxsci/kfw058)

2. Testing mode of action hypotheses (Catlett et al BMC Bioinf 2013 https://doi.org/10.1186/1471-2105-14-340)

3. Identifying a point of departure for risk assessment/no observed transcriptional effect level (Lobenhofer et al Toxicol
Pathol 2004 https://doi.org/10.1080/01926230490483324)



https://doi.org/10.1093/toxsci/kfw058
https://doi.org/10.1186/1471-2105-14-340
https://doi.org/10.1080/01926230490483324

Risk Assessment Outcome

/ In vitro pharmacological profiling N

~
J

Face cream Body lotion
109 10° y
<
/ & e e o - -
5 2 : 32 . * — = 9
\ «* eurofins === P 10-2 10-2 - =
) Bowes et al. 2012. Nat Rev Drug Discov 11(12): 909-22 g g
High-Throughput transcriptomics (HTTr) Cell stress panel (CSP) © g
- -4 ‘
« TempO-seek technology - full = 5 10 10
gene panel + 36 biomarkers covering o
+ 24hrexposure 10 cell stress pathways g
- 7 concentrations * HepG2 QO 10-° 10°°
« 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
model Image kindly provided by Paul Walker

-
-

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 uM

BIOACTIVITY The bigger the BER, the greater the
8 é}% BIOACTIVITY EXPOSURE RATIO = confidence that bioactivity will not

=
EXPOSURE occur in exposed consumers

L

Unilever



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
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Tiered, exposure-led NGRA means we can make
robust safety decisions today

« Increasing recognition that in vitro bioactivity can inform decision making
(e.g. Health Canada, SCCS)

* Our knowledge will never be complete, but we know enough to start, and
to ensure animal testing is only ever used as a last resort
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https://doi.org/10.14573/altex.2204281
https://www.canada.ca/content/dam/eccc/documents/pdf/pded/bioactivity-exposure-ratio/Science-approach-document-bioactivity-exposure-ratio.pdf
https://health.ec.europa.eu/document/download/9770133c-8120-47cf-81e6-5af997060724_en?filename=sccs_o_273.pdf
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CONCLUSIONS

* The 9 ICCR Principles underpin the use of novel data in Next
Generation Risk Assessment

* The Principles can be applied to improve safety decision making

« Use of tiered approaches means that gaps in some of the higher
tier tools does not prevent risk assessments from being
completed

* More examples of holistic risk assessments for cosmetic
ingredients needed to refine and build confidence in
w  Cpproaches
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