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Assessing ingredient & product safety without animal testing

Next Generation Risk Assessment (NGRA)
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Principles of Next Generation Risk Assessment from ICCR
Non-animal approaches in Cosmetic Risk Assessment

International Cooperation
on Cosmetics Regulation

Main overriding principles:
» 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

@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

Principles for documenting NGRA:
» Sources of uncertainty should be characterized and documented
» The logic of the approach should be transparently and documented

Dent et al (2018), Computational Toxicology, 7, 20-26: https://doi.org/10.1016/j.comtox.2018.06.001


https://doi.org/10.1016/j.comtox.2018.06.001
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Next Generation Risk Assessment for Skin

Allergy

Tier O
Identify use scenario, chemical of
concern and existing information

1. Identify use scenario

Applied dose pg/cm?
skin

Single product /
aggregate exposure

2. Identify molecular
structure

Chemical(s) of
concern

Analysis of
specification and
impurities

O

Cosmetics FEuro pe

the personal care association -

3. Identify existing
hazard information

in silico predictions
In vitro / in chemico data
(OECD TG or non-OECD TG )
Historical in vivo data
(animal or human)

4, Identify analogues /
suitability assessment
and existing data

EXIT

Exposure based
waiving

Read across

Tier 1
Hypothesis generation; how will
data be used in risk assessment?

WoE prediction
(S / NS) based upon
TO information

5. Hypothesis generation
Choice of DA in EXIT
WoE

Use of analogues o
non-sensitiser

in WoE

Tier 2
Risk assessment

Refinement of
exposure
estimate

6. Targeted testing

Bioactivation /
metabolism
data

7. Point of Departure, uncertainty analysis, Margin of safety
and final risk assessment

In vitro hazard

data Characterise

(OECD TG or determination uncertainty
non-OECD TG)

Compare
reference dose
to consumer
exposure

Gilmour et al, (2020),Regulatory Toxicology and Pharmacology, 116: https://doi.org/10.1016/j.yrtph.2020.104721
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Skin Sensitisation AOP

Chemical

Structure/ MIE Cellular Level Organ Level

Properties

Electrophilic |—"\ Eoyaient Keratinocyte Dendritic Cell T-cell Activation Skin
Chemical Binding to 9 SR —> AR — ) 3 s el
emicals —/ 3 % Activation Activation and Proliferation Sensitisation
Skin Proteins
Key Event 1 (KE1) KE2 KE3 KE4 Adverse Outcome (AO)
: Predictive : Protein Keratinocyte DC Activation T Cell Skin Sensitisation
: Chemistry : Reactivity Activation OECD TG 442 Proliferation OECD TG 429: mouse local
. 3 Includes: lymph node assay (LLNA) &
* For example: = | OECD TG 442C OECD TG 442D For Example: variants TG442A & 442B
:+  DEREK-NEXUS 2 [ Includes: Includes: h-CLAT *  HumanT cell
E +  OECD QSAR E + ADRA KeratinoSens™ * IL-8LucAssay proliferation OECD TG 406: Buehler & Guinea
:  Toolbox 1 DPRA *  LuSens U-sens™ assays (hTCPA) Pig Maximisation Test (GPMT)
=+ TIMES :
"+  ToxTree E Human evidence
Yesssnnunnunnnnnnst e.g. Human Repeat Insult Patch
Test (HRIPT)
sunn

= = insilico NAM

‘III

D in chemico/vitro NAM D in vivo evidence



https://www.lhasalimited.org/products/derek-nexus.htm
https://www.qsartoolbox.org/
http://oasis-lmc.org/products/software/times.aspx
http://toxtree.sourceforge.net/
https://www.oecd-ilibrary.org/docserver/9789264071100-en.pdf?expires=1566470659&id=id&accname=guest&checksum=1274F554F9C23948D59939C83357205B
https://www.oecd-ilibrary.org/docserver/9789264090972-en.pdf?expires=1566470886&id=id&accname=guest&checksum=89E83BE373D8C72C71ED3BA3807F2306
https://www.oecd-ilibrary.org/docserver/9789264090996-en.pdf?expires=1566470965&id=id&accname=guest&checksum=217EFA51DFD0B51C5F901DD4C40462BE
https://www.oecd-ilibrary.org/docserver/9789264070660-en.pdf?expires=1566471009&id=id&accname=guest&checksum=FF3B585D7578DF4BDE67F3D1F0637D48
http://fragrancematerialsafetyresource.elsevier.com/sites/default/files/FA-3-Politano-Research.pdf

Next Generation Risk Assessment (NGRA) Framework for Skin

Allergy
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* Our NGRA framework for skin allergy is based upon the ICCR principles (Dent et al 2018) and the
previously published NGRA frameworks for systemic tox {SEURAT-1} (Amaral et al 2018) and skin
allergy {Cosmetic Europe} (Gilmour et al 2020).

 Designed to use a WoE based upon all available information, accommodate range of consumer
%ég product exposure scenarios and provide a quantitative point of departure and risk metric >
% 0

SARA Model.
Unillorrer
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SARA Model

Human population
variability in the
HRIPT

HRIPT Probability of
sample sensitisation
variability at HRIPT dose

HRIPT
study
incidents

Variability in
sensitiser
potency (prior for
human potency)

Human sensitiser
Potency (PoD)
(logarithm
of HRIPT EDy,)

Key

Conditionality
direction in likelihood

_—

Benchmark
exposure

Risk
classification

SARA SARA
regression variability

model model
component component

Model output
(latent variable)

Auxiliary cutput
(latent variable)

Relationship between

sensitiser potency and

risk in market (logistic
regression model)

Exposure risk
metric

Benchmark

Relationship
between the
human
potency
metric and
the expected
predictor in
the LLNA,
DPRA and
cell-basedin
vitro tests for
sensitisation

Expected
LLNA
predictor

Variability of EC,s in
the LLNA (variability
model)

Historic in vivo

LLNA predictor
(converted EC3)

Expected
DPRA
predictor

Variability of DPRA
results (variability
model)

DPRA predictor
(converted max.
depletion)

In chemico

Expected
KeratinoSens
predictor

Expected
h-Clat
predictor

Expected

Variability of
KeratinoSens results
(variability model)

Variability of h-Clat
results (variability
model)

Variability of U-Sens

KeratinoSens
predictor
(converted EC; 5)

h-Clat predictor
(converted min.
of CD86 EC;5
and CD54 EC,q)

U-Sens predictor

U-Sens results (variability (converted CD86
predictor model) ECis50)
In vitro

The SARA model uses Bayesian statistics to infer a
probability that a consumer exposure to some chemical
can be considered low risk, to inform risk assessment
decisions.

The SARA Model uses a database of
public NAM data covering AOP KEs 1-3,
and historic LLNA and HRIPT data for the
AOP AO.



- SARA Defined Approach
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The point of departure (PoD)
metric is a dose with a 1%
chance of human  skin
sensitisation (termed ED,).

The SARA dataset contains 81
chemicals.

The model accounts for
variability in the DPRA,
KeratinoSens™, h-CLAT and U-

Sens™ and the in vivo data.

The model has been expanded
to incorporate benchmark
exposure information.

SARA potency

MCI/MI
Fhenylenediamine -
nzoguinone -
Trans-2-hexenal
Meth&octyﬂe carbonate -
nzisothiazolinone -

. . Metal
Methylisothiazolinone -
_Lauryl gallate 1
Diethyl maleate
MOBGN

. Formaldehyde
2-Hexylldene%clopentanone —
2-Phenylpropanal
soeugenol -
3-Phenylenediamine
Cinnamic aldehyde H
Alpha damascone
Propyl gallate 1
Glutaraldehyde
Dihydrocoumarin
Ethylene diamine -

X Citral 1
Benzylidene acetone -
IPEC

Delta damascone

Ethyl acrylate 4

Trans beta damascone
Methyl heptine carbonate H
Perillaldehyde
B\.I'Eﬂvenfl ac at? —
-Phenylpropanal

i 1“'Hacroﬁ_ellc:ul —
Cinnamonitrile
3-An'||m§)henul —
Phenylacetaldehyde -
Cinammic alcohol
Imidazolidinyl urea +
droxycitronellal
Famesal 4
Isocyclnggranml —
rvong -

Ylang ylang extract -

i -Allylanisole
Sodium lauryl sulphate -
'Eugenol

Limonene

Phenyl benzoate -

Amyl cinnamic alcohol
. ~ Coumarin o
Amyl cinnamic aldehyde -
Cyclamen aldehyde -

. Famesol 4

Salicylic acid

Benzyl benzoate
Geranial

Galbancne -

Methyl salicﬁlate —

. ICC

Benzyl cinnamate
Benzyl salicylate
Hexyl salicylate
Hexylcinnamaldehyde
Dimiethyl isophthalate
p : Unatljoo —

o araben -

Py F:lESI'_«'IHl::.fJ‘ —

Majantol

Vanillin -
B-Methylcoumarin
4-Methoxyacetophenones -
OTNE

Phenoxyethanol
p-Amincbenzoic acid
Sodium benzoate
Isopropanol

Benzyl alcohol
Butanal

Glycerpl

Lactic acid
Propylene glycol 4

10-1

MR
100

T
101

T T T
102 103

EDg1 (Hg cm™2)




- Use of consumer exposure information and clinical evidence to
develop skin allergy risk benchmarks

« Traditional risk assessment approaches for skin allergy use safety factors to rescale

PoDs to market-equivalent safe doses for comparison against consumer exposure
estimates.

 For NGRA, publicly available benchmark exposure information can be used to
establish that an exposure is low risk and can be considered safe.

« To apply this concept, we established 62 low or high risk benchmark exposures

using 10 human skin allergens (e.g. MCI/MI) with an established history of use in 7
cosmetic product types.

Material Prod Use level Consumer exposure to Induction

ateria roduct type se level (ppm) benchmark product (hg cm-?) risk

MCI/MI 30 350 HIGH

/ Deo 75 87.8 HIGH

Face cream 30 100 HIGH

7.5 25 HIGH

. 30 18 HIGH

Body lotion 7c 1 HIGH

Liguid hand soap 15 7.3 LOW

% %’% Shampoo 15 1.1 LOW

Gig Shower gel 15 0.2 LOW
Unillever




Expansion of SARA model to use

benchmark exposure

information

« The SARA model was expanded to
incorporate benchmark exposure
information as an additional input
alongside historic in vivo and NAM
data.

- After fitting the model, and given
some exposure scenario of interest,
the model can calculate the SARA
risk metric, defined as the probability
that the exposure is low risk for
human skin sensitisation induction.

SARA probability exposure is "low risk"

MCI/MI Deo 30ppm

MDBGN Deo 1000ppm

Propyl gallate Lipstick 1000ppm -

MCI/MI Face cream 30ppm -

MCI/MI Dec Bppm -

MDBGN Face cream 1000ppm

Propyl gallate Lipstick 500ppm -
Methylisothiazelinone Deo 100ppm o

HICC Deo 15000ppm -

MCIMI Face cream Sppm o

MCI/MI Body lotion 30ppm o

MDBGN Body lotion 1000ppm -
Methylisothiazelinone Face cream 100ppm -
MDBGN Liguid hand soap 1000ppm -

MCIMI Liguid hand soap 15ppm -

IPBC Deo 70ppm -

Propyl paraben Deo 4000ppm -
Phenoxyethanol Dec 10000ppm

MCI/MI Body lotion Bppm -

Benzyl alcohol Deo 10000ppm
Methyliscthiazolinone Bedy lotion 100ppm -
IPBC Face cream 100ppm -

Sodium benzoate Deo 5000ppm

MDBGN Shampoo 1000ppm -

Propyl paraben Deo 1400ppm

MCI/MI Shampoo 15ppm -

Benzyl alcohel Face cream 14000ppm
Propy! paraben Face cream 4000ppm o
Phenoxyethanol Face cream 10000ppm -
Benzyl alcohol Face cream 10000ppm
Benzyl alcohol Liquid hand soap S0000ppm -
Benzyl alcohol Dec 2000ppm -

Sodium benzoate Face cream 5000ppm
Sodium benzoate Liquid hand soap 25000ppm -
Propy! paraben Face cream 1400ppm o
IPBC Liquid hand soap 100ppm -

MDBGM Shower gel 1000ppm -

Benzyl alcohol Body lotion 14000ppm o
Propyl paraben Body lotion 4000ppm -
Phenoxyethanol Body lotion 10000ppm o
MCI/MI Shower gel 15ppm

Propyl paraben Liquid hand scap 4000ppm -
Phenoxyethanol Liquid hand scap 10000ppm -
Benzyl alcohol Body lotion 10000ppm -
Benzyl alcohol Liquid hand soap 10000ppm -
Benzyl alcohel Shampoo 50000ppm -
Sodium benzoate Body lotion 5000ppm o
Propyl paraben Body lotion 1400ppm
Propyl paraben Liquid hand soap 1400ppm -
Sodium benzoate Shampoo 25000ppm
IPBC Shampoo 100ppm

Propy! paraben Shampoo 4000ppm -
Phenoxyethanol Shampoo 10000ppm
Benzyl alcohol Shampoo 10000ppm -
Benzyl alcohol Shower gel 50000ppm -
Propy! paraben Shampoo 1400ppm
Sodium benzoate Shower gel 25000ppm 4
IPBC Shower gel 100ppm o

Propyl paraben Shower gel 4000ppm -
Phenoxyethanol Shower gel 10000ppm -
Benzyl alcohol Shower gel 10000ppm -
Propyl paraben Shower gel 1400ppm -
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Application of NGRA framework for Skin Allergy

This NGRA framework is applied to a hypothetical skin allergy assessment of a consumer product at
two exposures - 0.1% coumarin in a face cream and 1% in a deodorant. For the purposes of the case
study, in vivo data and read-across were not used, and the use of dermal sensitisation threshold
(DST) was not appropriate.

-,

Risk
Assessment
Conclusion

Data Determine Point of

Generation

Collate Existing Information/
Problem Formulation

I
I
I
Dermal Exposure Hazard data :
|
|
|

Departure and Risk
Metric

- O S S . S S . .
- I I S I S S S .
- . S S S S e . .
—_— . . o e o S . .
- . . . . . . .y,

\
| |
I |
[ |
I p : - I
| Peptide reactivity I
, L profiling Exposure based :
- ~ - - waiving
| Use scenario Chemical identity ] Metabolism i o |
I J L . Risk decision based I
~ ™ g i
I Consumer Habits In silico predictions Peptide reactivity upon Welg_ht qf |
and Practices L | kinetics Evidence taking into
I . _ 2 S — ‘ : w - Non-sensitiser # consideration risk |
1 analogues ’ I DPRA ] | assessment |
) outcome and all
| Historical in vivo data I ) I , | I iti I
J (LLNA/HRIPT 11 KeratinoSens 1 ! I additional I
: ._ N ) Pl | ! information I
Historical in vivo data 11 h-CLAT | |
1 (GPMT/HMT) I ! I
I " S I
I - r ~ | | |
I History ofuse / clinica 11 USENS : | | |
data 11 U ) 1 I I
| Il H | |
In vitrodata
o \ ] /71 | l ] | I
'(é"% - N\ 7 N / N\ s N /
g N - ————— - N —— - S — - - ~—_———— - - -
Unillever



- Local exposure + Collate Existing Information/ Problem Formulation

g sl | | Product type Face cream Deodorant
: Estimation FO':'I::S:::?OD ;
: ' | Product used per day (90t percentile) (g/day) 1.54 1.5
E ' Use scenario I [ In vitro data ] :

Oonulmr I
: [eutouemen ] ' |Ingredient inclusion level (%) 0.1 1
|
: ( mm_] . | Skin surface area (face / axilla) (cm?) 565 200
I ecn )
: ' | Leave-on or Rinse-off Leave-on Leave-on
: B :

ata (e.g.

& GMPTH ;' | Local dermal exposure (ug/cm?) 2.7 75

* In silico chemistry predictions for the sensitiser potential of coumarin: TIMES-SS predicts
coumarin and metabolites non-sensitisers; Derek Nexus, ToxTree and OECD QSAR Toolbox
all predict sensitiser potential. ToxTree and OECD QSAR Toolbox predicted a Michael
Acceptor mechanism. Both direct and indirect (pro-hapten) mechanisms were indicated.

« Meteor Nexus identified hydroxylation as the main route of biotransformation. Most

S metabolites were predicted to bind to protein, a flag for skin sensitization. 7-OH coumarin
Gic was identified as one of the main metabolites in an investigation in human hepatocytes.

Unilever



- Data Generation
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Data

Generation

(if existing info Is
not sufficient)

[ DPRA

KeralinoSens

5

|
3

[ h-CLAT

USENS

profiling

Metabolism

|
mnudurmmw]
1
i |

-

e

KeratinoSens

DPRA ™ h-CLAT U-SENS™
(TG4420) (TG 442D) (TG 442E) (TG 442E)
%CVS %LV CD86 CD54 CD86
%ys | VS| EC15(uM) | (EC200 | (ECT50 | (EC150
P P pug/mL) | pg/mL) | pg/mL)
/-OH . 0* 0 >2000 >566 >566 182
Coumarin

« Coumarin was positive in all tests, except for DPRA where
peptide depletion was too low to meet positive threshold.

« 7-OH coumarin was negative in KeratinoSens™ & h-CLAT,
positive in USENS™, inconclusive in DPRA. *Peptide profiling
was completed which identified cysteine depletion to be
caused by dimerization and therefore the DPRA value was
adjusted.



- Determine Point of Departure (PoD) using SARA Model

SARA potency

MCI/MI ——

e e . — - The generated DPRA, KeratinoSens™,
Methyl octyne carbonate —————
| Eenaatnazoinane 1 F—— hCLAT and USens™ data were used as
 Pmadehyae | e inputs into the SARA Model to define a
2-Hexylidenecyclopentanone ——ef— .
T human relevant PoD (ED,, i.e the 1%
Alpha damascone - T — e g0 o
 Saricenie = sensitising dose for a  HRIPT
Ethylene dlag't'gf: — ——— po pu latio n).
Ethyl acrylate —  —t——
TransDbZIE: g::::iﬁ:: : —e———
F’erillaldehyde B e
ren hEEEEES;T ;bc[:»:::% i e
-Phenylpropanal o ———i———————— .
" ironla | e « For coumarin, the expected SARA
Prenyacetatienyde —a—— Model derived ED,, is 11,000pgcm=,
Imidazolidiny| urea - —_—eel——

ool ] e whilst for 7-OH coumarin the expected
tang yng v = EDy; is 110,000ugcm=2 ie. 7-OH

Eugenol e ————

e S e R— coumarin is estimated to be 10-fold
Amyl cinnamic alcohol ————l—— .
Amy! cinnarmic aldehyde 1 ——— less potent than coumarin).
Fames_ol B —_———
Couma?i‘lanr:.Ir;:‘: : >
Galbanone - ———————
HICC ———
Benzyl cinn.amate - e ——— .
oyl e ——e « Therefore, a risk assessment based on
Hexyl salicylate o — ———————— .
Lnatoo! | — coumarin potency data only would be
Majantol —————— .
o om ——— conservative.
i?@% J‘ﬁ ?-hydroxycoum!:;rinNAM— RN SN NN N M e - ......,' —
4 1071 10% 10! 10 103 104 10° 10%

Unilever
EDg; (ug cm™2)



Determine Margin of Exposure (MoE)

SARA probability exposure is "low risk"

i * « The MoE was calculated from the ED,, for
e Wi Dea oo coumarin and the dermal exposures for
each product type using the SARA Model.

MCI/MI Deo 8ppm o

MDBGM Face cream 1000ppm o

Propyl gallate Lipstick 500ppm
Methylisothiazelinone Deo 100ppm o
HICC Deo 15000ppm -

MCI/MI Face cream Sppm -

MCI/MI Body lotion 30ppm +

Coumarin NAM Deodorant 10000ppm o
MDBGN Body lotion 1000ppm
Methylisothiazolinone Face cream 100ppm o
MDBGM Liquid hand soap 1000ppm
MCI/MI Liquid hand soap 15ppm -

IPBC Deo 70ppm -

Propyl paraben Deo 4000ppm -
Phenoxyethanol Dec 10000ppm -
MCI/MI Body lotion 8pprm o

Benzyl alcohol Deo 10000ppm +
Methylisothiazelinone Bedy lotion 100ppm +
IPBC Face cream 100ppm -

Sodium benzoate Deo 5000ppm -
MDBGN Shampoo 1000ppm -

Propyl paraben Deo 1400ppm -

MCI/MI Shampeoo 15ppm +

Benzyl alcohel Face cream 14000ppm +
Propyl paraben Face cream 4000ppm -

« The median MoE for face cream exposure
ranks with the low-risk benchmarks whilst
the median MoE for the deodorant
exposure ranks with the high-risk
benchmarks.

Phenoxyethaneol Face cream 10000ppm +
Benzyl alcohel Face cream 10000ppm +
Benzyl alcohel Liquid hand soap 50000ppm -
Benzyl alcohol Deo 2000ppm +

— %
-
- 9..t
——
_+_
—i-
I, N ——
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_..—._—.___
_._+.._
——————
_._T—
——
— ———
_
———————
——————
——t—
e ————
_
_._+_,_
——————
—————
 Coumen i Tacecream loooppm 11 e e - The SARA DA probability that the exposure
e ———
e —————
e ————
e ————
—————
——————
——ef—
e
e ————
—————
_+_._
———
e
———————
— ee———
— ——
———————
—————
————
_+_._
———
[ = S E——
——————

" R Ui v soap 0000 is low risk is calculated to be 0.90 for the
face cream dermal exposure and 0.39 for
the deodorant dermal exposure.

MDBGHN Shower gel 1000ppm +

Benzyl alcohol Bedy lotion 14000ppm o
Propyl paraben Body lotion 4000ppm
Phenoxyethanol Body lotion 10000ppm +
MCI/MI Shower gel 15ppm o

Propyl paraben Liguid hand scap 4000ppm
Phenoxyethanol Liquid hand soap 10000ppm +
Benzyl alcohel Bedy lotion 10000ppm +
Benzyl alcohel Liquid hand soap 10000ppm -
Benzyl alcohol Shampoo 50000ppm
Sodium benzoate Body lotion 5000ppm o

Propyl paraben Body lotion 1400ppm
Propyl paraben Liquid hand soap 1400ppm o
Sodium benzoate Shampoo 25000ppm H
IPBC Shampoo 100ppm +

Propyl paraben Shampoo 4000ppm -
Phenoxyethanol Shampoo 10000ppm +
Benzyl alcohol Shampoo 10000ppm
Benzyl alcohol Shower gel 50000ppm o
Propyl paraben Shampoo 1400ppm o
Sodium benzoate Shower gel 25000ppm o
IPBC Shower gel 100ppm -

o2« Coumarin exposure at 0.1% in a face
cream is low risk for skin sensitisation
whereas coumarin exposure at 1% in a

Propyl paraben Shower gel 4000ppm - ——p————— ° o °
Phenoxyethanol Shower gel 10000ppm - ————l——————— deOdorant Is hlgh rISk
s By Benzyl alcohol Shower gel 10000ppm ———p————
& A ) Propyl paraben Shower gel 1400ppm ———————|
% : L e e e e e e e L e e N e e AL 1.0
e 10° 10! 102 103 10* 10° 105 107

Unillever Margin of Exposure



- NICEATM-Unilever CRADA

‘¢ b National Toxicology Program

LS. Department of Health and Human Services

NICEATM News - :0:

In this Newsletter:

NICEATM to Collaborate with Unilever on Development of Predictive Model for Skin
Sensitization

NICEATM to Collaborate with Unilever on Development of Predictive Model for Skin
Sensitization

MICEATM has entered into an agreement with consumer products company Unilever to
collaboratively test and further develop their Skin Allergy Risk Assessment (SARA) predictive model.
SARA is a computational model that uses a variety of input data to estimate a probability that a
chemical will cause an allergic skin reaction in humans. NICEATM will test the SARA model using a
variety of chemical data sets, including chemicals of interest to U.S. and international regulatory
agencies., NICEATM and Unilever will also work together to expand the SARA model to include data
generated by NICEATM. The intent is to make the SARA model openly available for public use along
with other NICEATM predictive models. Availability of the SARA model will help further reduce animal
use for the endpoint of skin sensitization, and will improve upon existing efforts by providing points
of departure for quantitative human risk assessment.

Information about other NICEATM projects to evaluate alternatives to animal use for skin
sensitization is available at https://ntp.niehs.nih.gov/go/ACDtest.

Reference: Reynolds et al. Probabilistic prediction of human skin sensitizer potency for use in next
generation risk assessment. Comput Toxiol 9:36-49, https://doi.org/10.1016/{.comtox.2018.10.004

NICEATM Team
Nicole Kleinstreuer
Judy Strickland
Dori Germolec
Dave Allen
Jim Truax

Unilever Team
Georgia Reynolds
Nicola Gilmour
Joe Reynolds
CEVREYEYAEL
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Key Event 1 (KE1) KE2 KE3 KE4 Adverse Outcome (AO)

« Significant progress has been made in the last i
decade to apply non-animal experimental data using

Defined Approaches & tiered frameworks. | [ | [ ek |[ i
- Bayesian DAs enable experimental data variability to & L= L= =7 ]| =

be modelled and uncertainty in PoDs & risk metrics to
be factored into decision-making.

' in silico NAM D in chemico/vitro NAM D in vivo evidence

Next Steps

SARA DA & Skin Allergy Risk Benchmarks
manuscripts submitted for publication.

NICEATM collaboration established to test SARA,
expand the approach and make it publicly
available.

In-house work ongoing to explore new SARA inputs
& expand the database, including risk benchmarks.
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