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Outline

A Drivers for Cosmetic Safety assessment

A Tiered testing Strategies and Exposure led safety assessment
NGRA

A Challenges and outcomes using case study examples

A Summary
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Ensuring Safe Ingredients for Foods, Drinks, Homecare
and Cosmetic Products (not drugs)

Risk Based Approach:

Considers both the hazard and the
exposure to evaluate the risk

Can we safely use  x% of
Ingredient vy Iin product?

For consumers : workers :
the environment
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Decision frameworks in NGRA 1 Tiered approaches

Problem formulation t TierO

/ : X Problem formulation
1. IDENTIFY USE SCENARIO Chemical Structure Broad Coverage, Multiple cell types Tier 1
TIER O: 1pentiey u and Properties High Content Assay(s) +/- metabolic competence
USE SCENARIO, 2. IDENTIFY MOLECULAR STRUCTURE | | - I
CHEMICAL OF CONCERN & ) - EXIT TTC >
AND COLLECT EXISTING COLLECT EXISTING DATA » 1 l
T '\’/ — E R A No Defined Biological l Defined Biological Target Hazard ADME External Exposure
4. IDENTIFY ANALOGUES, SUITABILITY ASSESSMENT AND EXITING DATA | —-> . i fﬁoss - Target or Pathway or Pathway J

5 ‘, k J I j A TTC applicable?
P N\

5. SYSTEMIC BIOAVAILABILITY (PARENT VS. METABOLITE(S), TARGET 5
TIER 1: HyporHEss ’ '_> EXIT Tier 2
ORGANS, INTERNAL CONCENTRATION) — INTERNALTTC Hiah-throughput
FORMULATION FOR AB L 4 p \ 1 oushpa
Select In Vitro : .
INITIO APPROACH 6. MOA HYPOTHESIS GENERATION { Assays RN Internal
(WEIGHT OF EVIDENCE BASED ON AVAILABLE TOOLS) Deterministic

v

J

\(

| t \
TIER 2: 7A. TARGETED 78. BIOKINETIC REFINEMENT i ! 1 1 Tier 3 QIVIVE
. TESTING < ll- " (IN VIVO CLEARANCE, POPULATION,
J
APPLICATION OF AB IN VITRO STABILITY, PARTITION) Existing AOP No AOP
INITIO APPROACH S J Probabilistic
8. POINTS OF DEPARTURE, IN VITRO IN VIVO EXTRAPOLATION, 1 1
UNCERTAINTY ESTIMATION, MARGIN OF SAFETY J _) Exit In Vitro Organotypic Assays and Identify Likely Tissue, Complex
r U . Asinmo - Assays for other KEs Microphysiological Organ, or Organism Effect
J ) and Systems Modeling Systems and Susceptible Populations

: Aggregate internal
9. FINAL RISK ASSESSMENT OR SUMMARY ON INSUFFICIENT Point

INFORMATION APPROACH \ / exposure

Risk assessment

Estimate Point-of-Departure Estimate Point-of-Departure Estimate Point-of-Departure
Based on Biological Pathway or Based on AOP Based on Likely Tissue- or
Cellular Phenotype Perturbation Organ-level Effect without AOP

Berggren et al., 2017 Thomas et al., 2019 ASPAverl1.9
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Safety without animal testing

NGRA is defined as an exposure

driven risk assessment approach that
New Approach Methodologies (NAMS)
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- Next Generation Risk Assessment (NGRA)

-led , hypothesis -
Integrates
to assure

safety without the use of animal testing

Distributions of Oral Equivalent Values and Predicted Chronic Exposures
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New Approach

21ST CENTURY Methods Work Plan

— SCIENCE
TOXICITY TESTING IN THE 21ST TO IMPROVE
CENTURY: A VISION AND STRATEGY RISK-RELATED

EVALUATIONS

The hypothesis underpinning this

type of NGRA is that

bioactivity observed at consumer

relevant concentrations, there can
be no adverse health effects.

if there is no
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Application of NGRA case studies } Protection Goal

PBK Level 2

Skin Sensitisation Correlation with risk category: -0.76

"""""""" T ] N AN : iacinamide Hair Conditioner, 0.1%
TR = P EEEn | affeine Shameo, 0.2%
I Esl‘i::alian Problem : : m;;:;::;f(::;e"u : I exposure/ Acceptable : : Cs::::ar:iz: : I SUMarin Fﬂnd, 4)1 mg{da?
: Formulation : : 2 : : exposure level : H : 2[} ] I '-:Wmﬂfiﬂ I].l rrl%lrk h'ﬂlrdzaY
| [—] Vo ! H | ine 2 mgc 5 om
! LD ) 1 : s DEFA ] : : ' 1 I L3 . ! -
! o i ' i exylresarcingl Food pesiduss, 0.0033 mg/fkg bw/day
g e (e ] |1 oo | ! utylated hydroxytoluede Body Lotion, 0.5%
e, AU LT ! iacinamide Food & Drink. 22.2 ma/day
1 p——— R R T ] ‘ o netica ' } breerper R - I in Body Loti 0.3g%
i e IR ) P oucomeioan | 15 " @ aumarin Body Lotion, 03§
i T | | [ ) | | D1 oo ! @Hexylresorcingl Face Serum,|0.5%
! o R s - i KV exylresorcingl Throat Lozenge, 2.4 mg
! ] ) | i i i c iacinamide Body Lation, 3%
! 2 = H 1 xybenzone Body Lation, 0.5%
' i A fR S ! g 10 4 ulforaphane Food & Dnink, 3.9 mg/day
e mm——————— I N SN s . @iakinamide Food & Drink, 12.5 mglkg bw/day
.Elx;.lltnzane Sunscreen, 2%
@culfofaphane Tablet, 60 mgfday
Reynolds et al (2021) Reg Tox Pharmacol, 127, 105075 .Eaﬁeie Food & Drink, 400 mg/day
H ’ 5 - Rosiglitazone Madical, 1 mgf12 hours
S Ste m | C S (J.fet Doworubicih 4 5 mgim?/day continuous infusicn for four days
y y Laffeine {Jl.'erlduse, 10g
Rosiglitazonz Medical, B mofday
I ‘ Paraquat dichloribie Pesticide poisoning, 35 mo/kg/day
P N . Pod 04 Doworubicin 75 ma/m?fday for 10 minutes
/ i s\ o Y = i
1 1 B:ol:glcal ed Metabolism Asccostant ! ! ! T
1 Exposure ] Activity onclusion — —_ -
| = | oD e : 105 1077 107 100 10 105
i O I . .. .
: (o] | (e ][ Bloactivity-exposure ratio
| | Froviem 1 V[ sowwe |1 1 30Mosen ]
: Collate S : | : “““ ’
1 Existing E I || cotsvessPanel | |
Pl Information -m o~ 1 ! Chmi-teweo | 1 " I i
Nu— e TR i Blue: low risk chemicaéxposure
scenario

Baltazar et al., (2020) Tox Sci , Volume 176, Issue 1, Pages 236-252

Exposure scenarios within thdue
shaded regiorare identified agow risk.
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