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Integrated Approach to Testing and Assessment (IATA)

« are pragmatic, science-based approaches for chemical hazard characterisation
that rely on an integrated analysis of existing information coupled with the
generation of new information using testing strategies

- follow an iterative approach to answer a defined question in a specific
regulatory context, taking into account the acceptable level of uncertainty
associated with the decision context

« range from more flexible, non-formalised judgment based approaches (e.g.
grouping and read-across) to more structured, prescriptive, rule based
approaches [e.g. integrated testing strategy (ITS)]

« caninclude a combination of methods and can be informed by integrating
results from one or many methodological approaches

www.oecd.org/chemicalsafety/risk-assessment/iata-integrated-approaches-to-testing-and-assessment.htm
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- IATA General Workflow

Problem Formulation o .
structure information
using AOP as a frame

— Gather existing information

l

Weight of Evidence Assessment:  Yes .
. . . . — Decision
adequate information for decision-making?

AOP

No l T Yes Use AOP to identify
and/or develop targeted

— Generate additional information testing, testing strategy or

assay development

OECD GD No. 260: Using AOPs to develop novel testing and assessment approaches
www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=ENV/JIM/MONO(2016)67/&doclanguage=en
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http://www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=ENV/JM/MONO(2016)67/&doclanguage=en

- Skin Sensitisation: useful case study to consider
First human health AOP to be defined (2012)

https://aopwiki.org/aops/40

Used by OECD to develop IATA (2014-16) and Defined Approach (DA)
(2017-present) concepts

* No. 255: Reporting of Defined Approaches to be used within Integrated Approaches
to Testing and Assessment

www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=env/jm/mono(2016)28&doclanguage=en

* No. 256: Reporting of Defined Approaches and Individual Information Sources to
be Used within Integrated Approaches to Testing and Assessment (IATA) for Skin
Sensitisation

www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=env/jm/mono(2016)29&doclanguage=en
Annex 1: www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=env/im/mono(2016)29/ann1&doclanguage=en
Annex 2: www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=env/im/mono(2016)29/ann2&doclanguage=en

Many published examples demonstrating the value of the AOP for
driving the application of New Approach Methodologies (NAMS)
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Covalent Protein Binding leading to Skin Sensitisation AOP pi.aopwikiora/aops/ao

Chemical
Structure/ MIE Cellular Level Organ Level
Properties

s Covalent + o o :
Electrophilic |—"\| Bindingto > Keratinocyte > Dendritic Cell > T-cell Activation > Skin

Chemicals : ; 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
E Chemistry E Reactivity Activation OECD TG A42E Proliferation OECD TG 429: mouse local lymph
: . Includes: ' node assay (LLNA) & variants
. For example: = | OECD TG 442C OECD TG 442D For Example: TG442A & 442B
=+ DEREK-NEXUS = | Includes: Includes: *  h-ClAT *  Human T cell
=+ OECDQSAR = |+ ADRA «  KeratinoSens™ * I8 LlucAssay proliferation OECD TG 406: Buehler & Guinea
:  Toolbox :]- DPRA *  LuSens * U-Sens™ assays (hTCPA) Pig Maximisation Test (GPMT)
*+  TIMES .
E * ToxTree . Human evidence
PP T L LLLLL LT e.g. Human Repeat Insult Patch
s By Test (HRIPT)
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https://aopwiki.org/aops/40
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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

IATA General Workflow: applied to Next Generation Risk
Assessment of Skin Sensitisation

Problem Formulation

l

— Gather existing information

l

AOP Weight of Evidence Assessment:  Yes .
. . . . — Decision
adequate information for decision-making?

an Tves

— Generate additional information

%@‘% OECD GD No. 260: Using AOPs to develop novel testing and assessment approaches
Unilovorr www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=ENV/IM/MONO(2016)67/&doclanguage=en
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Problem Formulation

Question: Is 0.2% Methyldibromoglutanitrile !

Gather existing information

(MDBGN) safe for use in a face cream? |

Weight of Evidence Assessment:
adequate information for decision-making?

| ]

Generate additional information

« Assume MDBGN is a new ingredient and no in vivo data or
read-across candidates exist to illustrate an ab initio Next
Generation Risk Assessment scenario
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Problem Formulation

Question: Is 0.2% Methyldibromoglutanitrile _

Gather existing information

(MDBGN) safe for use in a face cream? I

Weight of Evidence Assessment:
adequate information for decision-making?

| ]

Generate additional information

« Predict skin exposure to MDBGN at 0.2% inclusion in face cream
as follows:

Exposure Parameter Face cream

Amount of product used per day (g/day) 1.54
Retention factor 1
Skin surface area (cm?) 565
Amount of product in contact with skin (mg) 1536
Percentage ingredient in product (%) 0.2
Amount of ingredient in contact with skin (ug) 3072
Local dermal exposure (pug/cm?) 5

* Deterministic worse case (90t percentile) for Europe based
upon SCCS notes of guidance (SCCS/1602/18)

Unillever



- Question: Is 0.2% Methyldibromoglutanitrile
(MDBGN) safe for use in a face cream?
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« Gather existing hazard information for MDBGN

Problem Formulation

|

Gather existing information

l

Weight of Evidence Assessment:
adequate information for decision-making?

|1

Generate additional information

Electrophilic |—\ BCQ;: 'el::to N Keratinocyte Dendritic Cell 3 T-cell Activation > Skin
Chemicals —/ Skerr:iems Activation Activation and Proliferation Sensitisation
Key Event 1 (KE1) KE2 KE3 KE4 Adverse Outcome (AO)
: Predictive : Protein Keratinocyte DC Activation kin Sensitisation
E Chemistry : | Reactivity Activation OECD TG A42E OEC g::g mouse locadfmoh
. : . node assay (LLNA) & ¥ariants
= For example: = | OECD TG 442¢ OECD TG 442D Includes:
=+ DEREK-NEXUS = [ Includes: Includes: °  hClAr
=* OECDQSAR :]° ADRA +  KeratinoSens™ * I{'J"? Luc Assay OECD TG 406: ler & Guinea
. = 1. R . -Sens™
> 1?&':;)( . BERA LuSens Pig MaxirgfSation gt (GPMT)
E * ToxTree . Human evidence
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Problem Formulation

- Question: Is 0.2% Methyldibromoglutanitrile |

Gather existing information

(MDBGN) safe for use in a face cream? I

Weight of Evidence Assessment:

adequate information for decision-making?

Line of evidence MDBGN l T _ .
Generate additional information

Chemistry expert view Sensitiser, Pro-MA mechanism
TIMES Sensitiser, Pre/Pro-SN2 mechanism
OECD QSAR Toolbox Sensitiser, SN2 mechanism
ToxTree Sensitiser, MA/SN2 mechanism
DPRA (Literature data*) - % cys / lys depletion Sensitiser, 100/ 28.6
DPRA (Unilever data) - % cys / lys depletion Sensitiser, 100/24.7
KeratinoSens (Lit. data*) - EC1.5 uM Sensitiser, 7.8
KeratinoSens (Unilever data) - EC 1.5uM Sensitiser, 9.45, 3.7, 12.4, 7.2, 10.9, 6.7
h-CLAT (Lit. data*) - CD54 EC200/CD86 EC150 (pg ml?) Sensitiser, 10.8 /9.4
U-SENS (Lit. data*) - CD86 EC150 (ug ml?) Sensitiser, 3.0
%;if U-SENS (Unilever data) - CD86 EC150 (pg ml?) Sensistier, 1.0, 1.0, 2.0, 2.0, 1.0
Unilow

oV *Hoffmann et al. 2018: https://doi.org/10.1080/10408444.2018.1429385
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Problem Formulation

Question: Is 0.2% Methyldibromoglutanitrile 1

Gather existing information

(MDBGN) safe for use in a face cream? |

Weight of Evidence Assessment:
adequate information for decision-making?

Weight Of EVidence Summary: Generate addiltionLI information
« Significant skin exposure predicted: 5ug/cm?

« Significant evidence of MDBGN skin
sensitisation potential

 Use Skin Allergy Risk Assessment (SARA) N1
defined approach (DA) to predict human e (=
potency and benchmark risk

 SARAis a Bayesian probabilistic model, which
estimates human sensitiser potency for use in
risk assessment decision-making

« uses a 100 cosmeticingredient database of
public data spanning the Skin Sensitisation AOP

« risk benchmarking module uses clinical evidence
for 62 cosmeticingredient/exposure to
benchmark low or high risk of skin sensitisation

. « published and shared with OECD as a DA
o example: Reynolds et al. 2019
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https://doi.org/10.1016/j.comtox.2018.10.004

SARA model structure

Historic in vivo
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Problem Formulation

- Question: Is 0.2% Methyldibromoglutanitrile 1

Gather existing information

(MDBGN) safe for use in a face cream? |

Weight of Evidence Assessment:
adequate information for decision-making?

thon i —
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p- Phen?lEanlﬁmlnF (PP}

DBGN - All data
BEI'IZISGI:I‘II&ZGIIHOI"IE

MDBGN - Lit data_
MEI:I'l‘yl .L nunynoare
s-2-Hexanal
MEthyllsothlazollnnnE
Diethyl maleate
Formaldehyde
Cinnamic aldehyde
Citra
Pentaerythritol triacrylate
2-hexylidene cgclnpentanone
araldehyde
Isoeugenaol
Dihydrocoumarin
mascenone
Methyl-2-octynoate
Ethylenediamine
3-Phenylpropionaldehyde
rillaldenyde - -
\.I'Etnreryl acefate -
Ethyl acrylate 4
Phenylacetaldehyde -
trans beta Damascone
Ylang Ylang 4
Imidazolidinyl ureg - SARA moffel structure

di-Citronellal - )

Cinnamic alcahol
elta Damascone -
Cinnanyl nitrile o

L

Generate additional information
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rvone -
Hydroxycitronellal 4
Amylcinnamic aldehyde
Analogue 1 4
Isncyclo%eranlol
ugenal >
Chemical 2 Pooled
Hexyl salicylate -
Benzyl salicylate
alpha-Amyl cinnamic alcohol
Benzocaine
Phenyl benzoate
Geraniol 4 i
ylrclamen aldehyde - +
Hexyl cinnamaldehyde +
Galbanane -
Geraniol in vivo
Lyral -
Coumarin -
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_Majantol >
Neomycin sulfanEE -

Benzyl alcohol e ————

T L T T T T L | T T T T L | T T T T T T T T T T T T T T T T
10° 101 102 103 104 105
HRIPT EDg; (pg cm™2)

Expected ED,, (1g/cm?) EDy; 2.5"% (ug/cm?) EDy; 97.51% (ug/cm?)
B Literature data 34 2 485
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Problem Formulation

Question: Is 0.2% Methyldibromoglutanitrile 1

Gather existing information

(MDBGN) safe for use in a face cream? |

Weight of Evidence Assessment:
SARA prﬂba b|||t}f exposure is "low risk" adequate information for decision-making?

0.0 l I

Generate additional information

MDBGN -Alldata Face Cream 2000ppm -
MDBGN - Litdata Face Cream 2000ppm

Kathon Deo 30ppm - —Q-E—

Kathon Face cream 30ppm o

Kathon Deo Bppm

Kathon Body lotion 30ppm -

Methyliscthiazolinone Deo 100ppm

Lyral Deo 15000ppm

Kathon Face cream Sppm -

Kathon Body lotion 8ppm

Methylisothiazolinone Face cream 100ppm

Propyl gallate Lipstick 1000ppm <

Methylisothiazolinone Body lotion 100ppm

IPBEC Deo 70ppm

Kathon Liquid hand soap 15ppm o

Propyl gallate Lipstick 500ppm -

IPBC Face cream 100ppm

Phenoxyethanol Deo 10000ppm

Benzyl alcchel Deo 10000ppm

Kathon Shampoo 15ppm 4

Phenoxyethanol Face cream 10000ppm

IPBC Liguid hand soap 100ppm -

Benzyl alcohol Face cream 14000ppm -

Benzyl alcoheol Face cream 10000ppm

Benzyl alcohel Liquid hand soap 50000ppm -

Benzyl alcohol Deo 2000ppm +

Kathon Shower gel 15ppm

Phenoxyethanol Body lotion 10000ppm o

Phenoxyethanol Liquid hand soap 10000ppm

Benzyl alcohol Body lotion 14000ppm

IPBC Shampoo 100ppm -

Benzyl alcchel Body lotion 10000ppm -

Benzyl alcohol Liquid hand soap 10000ppm o

Benzyl alcohol Shampoo S0000ppm -

Phenoxyethanol Shampoo 10000ppm -

IPBC Shower gel 100ppm

Benzyl alcohel Shampoo 10000ppm

Benzyl alcochol Shower gel 50000ppm

Phenoxyethanol Shower gel 10000ppm

Benzyl alcohol Shower gel 10000ppm
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SARA model structure
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- Question: Is 0.2% Methyldibromoglutanitrile
(MDBGN) safe for use in a face cream?

Weight of Evidence summary (updated):

o)
@éﬁ”?

Umﬂww

Significant skin exposure predicted: 5ug/cm?
Evidence of MDBGN skin sensitisation potential

Using available in vitro data the SARA DA prediction for MDBGN
human potency is 21ug/cm? (strong/extreme sensitiser)

SARA predicts that 0.2% MDBGN in face cream is very unlikely to
be low risk (1% probability) and benchmarks the risk as similar
to use of Kathon in leave-on cosmetics (high risk benchmark)

Consequently we conclude based on these data that ‘'no’ it's
not safe to use 0.2% MDBGN in a face cream

Note: similar result would be reached if a traditional
qguantitative risk assessment was performed using in vivo data

Problem Formulation

l

Gather existing information

Weight of Evidence Assessment:

adequate information for decision-making?

L

Generate additional information

Face Cream

N
Y/
Br, C/

Br\)Q/\
Cx

SN




1. IATA concept has allowed mechanistic and clinical understanding (i.e.
AOP) to be directly applied to weight of evidence safety decisions

2. IATA framework has helped facilitate communication and adoption of
new non-animal decision-making approaches (e.g. Skin Sens. NAMs,
NGRA application) across industry sectors/regulatory use-cases

3. IATA concept & framework are increasingly enabling a more clinically
relevant evaluation of new non-animal decision-making approaches
(e.g. use of human benchmark data in OECD DA Skin Sens. WQ)

4. IATA enable us to discuss and debate how to better protect people using
new non-animal decision-making approaches
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ENVIRONMENT, HEALTH

& SAFETY NEWS

The Integrated Case Studies Project was launched in 2015 to increase experience with the use of IATA by developing case studies, which
constitute examples of predictions that are fit for regulatory use. The aim is to create common understanding of using novel
methodologies and the generation of considerations/guidance stemming from these case studies.

Eight new cases have been published that illustrate diverse read-across approaches based on various type of data from New Approach
Methodologies. A considerations document includes considerations topics such as Margins of Internal Exposure, Coverage of the key
events in AOP, uncertainty on the use of non-endorsed AOPs and advantage of the use of AOP networks.

The OECD released the following new cases:

e No. 1: Case Study on the use of an Integrated Approach to Testing and Assessment (IATA) and New Approach Methods to inform a
Theoretical Read-Across for Dermal Exposure to Propylparaben from Cosmetics

o No. 2: Case Study on the use of Integrated Approaches for Testing and Assessment for Systemic Toxicity Arising from Cosmetic
Exposure to Caffeine

o No. 3: Case Study on the Use of Integrated Approaches for Testing and Assessment for 90-Day Rat Oral Repeated-Dose Toxicity of
Chlorobenzene-Related Chemicals

o No. 4: Case Study on the Use of Integrated Approaches for Testing and Assessment to Inform Read-across of p-Alkylphenols:
Repeated-Dose Toxicity

o No.5: Prediction of a 90 day repeated dose toxicity study (OECD 408) for 2-Ethylbutyric acid using a read-across approach from
other branched carboxylic acids

« No. 6: Read-across based filling of developmental and reproductive toxicity data gap for methyl hexanoic acid

« No. 7: Identification and characterisation of parkinsonian hazard liability of deguelin by an AOP-based testing and read across
approach

« No. 8: Mitochondrial Complex-lll-mediated neurotoxicity of - Read-Across to other strobilurins

:-5‘ .
035 Learn more on the IATA project
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