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Project IDEA — Setup and Organization

* Global Framework: Provides a transparent, widely
agreed framework for assessing fragrance skin
sensitizers

e EU Commission Partnership: Developed in
collaboration with the EU Commission

» Expert Workshops: Series of workshops with
international experts to improve methodologies

* Multi-Stakeholder Approach: Open exchange of ’ ‘j f

diverse perspectives on fragrance skin |

sensitization ‘- /
* Public Review: Regular reviews under the

auspices of the Commission

-MC Escher (1898 — 1972)
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2008: QRA (version 1) @ IDEA

launched as fragrance industry standard

* Skin sensitization = threshold phenomenon

* Induction thresholds can be determined with
a higher level of reliability than elicitation
thresholds

Available online at www.sciencedirect.com
. . Regulatory
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QRA progress by multistakeholder participation

* 2012 SCCS Opinion on Fragrance
Allergens

* A sequence of IDEA multistakeholder
workshops resulting in:

* Additional validation of the sensitisation
assessment factors (SAFs) applied in
QRA1 by reassessing uncertainties where
necessary and reviewing the scientific
rationale behind the assigned factors.

* Integration of an aggregate exposure
model within the QRA framework.

e Publication of QRA version 2 in 2020

@ IDEA

Regulatory Toxicology and Pharmacology 118 (2020) 104805

= : o 5 i
Contents lists available at ScienceDirect
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IFRA Standards Setting Process - Transparency & Independence

IFRA, RIFM and the Expert Panel for Fragrance Safety are at the heart of a multi-stakeholder
Standard Setting Process performed in close collaboration

“RA'Annual Report 2023

www.ifrafragrance.org www.rifm.org fragrancesafetypanel.org

™


http://www.rifm.org/
http://www.ifrafragrance.org/
https://fragrancesafetypanel.org/

IFRA Standards Setting Process for a fragrance material

Executive summary contained in the Guidance for the Use of IFRA Standards; https://ifrafragrance.org/safe-
use/introduction

Step 2 Step 5 Step 7
RIFM drafts a safety IFRA prepares an Publication and
assessment (SA) by IFRA standard as a implementation of
combining exposure info risk management industry-wide
with toxicological data measure to address Standard by IFRA

SA concerns

P oa) D) is)

Step 1

Fragrance manufacturers Step 4 Step 6
and customers share with RIFM publishes the SA Consultation
IFRA / RIFM information and provides IFRA with pha:ekwghlgroad

on use and exposure maximum acceptable ic?memanite;
(concentrations & variety concentrations (MACs),

of use, volume of use); identifying those that

chemical composition; require limits

Industry also shares Expert Panel

studies into RIFM DB~ €valuates draft SA
and assesses safety

. of current reported
/ @ The International use (eXpOSUl'e)
.

Fragrance Assaciation


https://ifrafragrance.org/docs/default-source/51st-amendment/ifra-51st-amendment---guidance-for-the-use-of-ifra-standards.pdf?sfvrsn=79750005_2
https://ifrafragrance.org/safe-use/introduction
https://ifrafragrance.org/safe-use/introduction
https://ifrafragrance.org/safe-use/introduction

QRA Dermal Sensitization Risk Characterisation: Citral in hydroalcoholic products

Acceptable Exposure Levels (AELs) to
sensitizing fragrance ingredients can
be determined for consumer product
types:

AEL = NESIL / SAF

Estimated/modelled/measured
Consumer Exposure Level (CEL) is
compared against AEL to determine
safety of exposure/use

/@>

Citral NESIL: 1400 pg/cm? =

SAF = 100
(hydroalcoholics)

AEL for Citral in hydro- —————
alcoholics: 14 pg

CEL: 13 pg/cm?

Citral skin exposure
ug/cm?

AEL < CEL
Unacceptable

AEL > CEL
or
AEL/CEL>1
Acceptable



Ongoing IDEA activities on QRA2

- Establish a monitoring system to follow trends
in contact allergy by patch testing of
consecutive patients to certain fragrance
ingredients in a Europe-wide network of
dermatology clinics

- Work on regulatory acceptance of incorporation
of NAMs into QRA2 by interaction with
authorities in all global regions and submission
of methodology and single substance SCCS
dossiers

- Implement the use of NAMs for NESIL
derivation to make QRA in the future
independent of studies on animal or humans

10



Working towards the regulatory acceptance
of QRA based on NAMs

e Establishing a framework for integrating non-
animal new approach methodologies (NAMs)
into risk assessment is essential.

e This involves accurate determination of NESIL
using NAMs rather than depending on animal
and human data.

* Since 2016, a series of IDEA workshops has
focused on incorporating NAMs into quantitative
risk assessment (QRA).

* One outcome was the creation of a Reference
Chemical Potency List (RCPL), published in 2022
and 2025, serving as a benchmark for assessing
NAM effectiveness.

11



Working towards the regulatory acceptance . IDEA
of QRA based on NAMs

* Three established NAM approaches that provide
potency values (PV) for skin sensitizers were
assessed and deemed appropriate for deriving b

NESIL values for sensitizing fragrance ingredients. = sl 8 o = ok =~ & ]
-m.& - . - M -l!d-f‘
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Project steps for deriving a NAM-based QRA framework . IDEA

4 )
RCPL
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Uncertainty
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of NAM-PoD
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-
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RCPL — Reference Chemical Potency List . IDEA

* A ranking of 110 chemicals based on skin sensitization potency values was developed using the most reliable human
and/or animal data available.

* The RCPL initiative achieved:

» A workflow designed to implement a structured Weight of Evidence (WoE) approach integrating both human and
animal data.

* The introduction of the Potency Value (PV): defined as the estimated concentration (dose per unit area) at which

skin sensitization is first triggered, derived from human and animal data; this value marks the inflection point on the
dose-response curve for the initiation of sensitization for each chemical.

* The establishment of rigorous quality standards for selecting both animal and human data.

Regulatory Toxicology and Pharmacology 163 (2025) 105044
Regulatory Toxicology and Pharmacology 134 (2022) 105244
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https://doi.org/10.1016/j.yrtph.2025.105944

@ IDEA

* RCPL PVs were developed as a tool to assess NAM-based predictions, serving as points of
departure (PoD) for QRA.

* These RCPL PVs were established using well-curated human data (e.g., HRIPT) and animal data
(e.g., LLNA).

Benefits of the RCPL

* NAM data, whether in vitro or in silico, were excluded to specifically evaluate the predictivity of
NAM approaches.

* The majority (100 out of 110) of RCPL chemicals are fragrance ingredients, with additional
substances included to cover the full potency range of chemical sensitizers.

* PVs are primarily expressed numerically on a continuous scale, minimizing the use of potency
categories wherever possible.

The following slides will demonstrate the application of RCPL.
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Process flow for deriving the NAM-based QRA framework
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The three approaches to derive a NAM-PoD

Regression Defined Approach (DA): integrates data from
KeratinoSens, kinetic DPRA and human cell line activation assay
(h-CLAT) in a fixed flow encoded in an Excel sheet to determine a
PoD in pg/cm?

The SARA-ICE DA is a Bayesian statistics-based software

* [t uses the same input data as the regression-based DA (KS,
h-CLAT and kDPRA), in addition, DPRA and optionally U-
SENS and LLNA can be used

* Gives a probability distribution, the latest online version
also gives PoD in pg/cm?

GSDR (GARD-dose response assay) — same method as GARD, but
conducted in dose-response mode to determine concentration
for changed genomic signature, linear transformation leads to a
PoD in pg/cm?

.

(4

Research Article

Integrated Skin Sensitization Assessment Based
on OECD Methods (l): Deriving
a Point of Departure for Risk Assessment

Andreas Natsch! and George Frank Gerberick?
1Fragrances S&T, Ingredients Research, Givaudan Schweiz AG, Kemptthal, Switzerland; 2GF3 Consultancy, LLC, Cincinnati, OH, USA

Current Research in Toxicology & (2025) 100205

Contents lists available at ScienceDirect ”
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(SARA-ICE) defined approach to derive points of departure for
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Contents lists available at ScienceDirect
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Prediction target of the different approaches (/. IDEA

* Fundamentally, all three methods estimate a point of departure (PoD) using the same unit
of measurement, pg/cm?.

*Nevertheless, they are calibrated against different metrics. Since each method targets
distinct reference points, the NAM-PoD, although expressed in the same unit, is not
inherently equivalent across approaches.

*As a result, certain methods are expected to yield lower PoD values, which must be taken
into account when assessing uncertainty and adjusting NAM-PoDs.

*For this initial evaluation, however, we accept these varying NAM-PoDs at face value and
proceed to compare them against the RCPL PV.



Process flow for deriving the NAM-based QRA framework
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Skin sensitizers: correlation between NAMs . IDEA

* The output of SARA-ICE DA is strongly correlated with the output of the Regression DA, which is not surprising as they
use the same input data
» However, the slope is steeper than 1, and hence strong sensitizers are predicted more strongly by SARA-ICE DA —
again in line with the prediction target

* A more even correlation exists between GSDR-PoD and Regression DA-PoD, although we lack data on very strong
sensitizers

* In general correlation is weaker between GSDR and the other DAs — but this is due to GSDR data coming from an
independent experimental approach
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Summary statistics for comparison of NAM-PoD with RCPL PVs (/. IDEA

*Three currently available NAM approaches Regression DA, SARA-ICE DA and GSDR were
evaluated.

* For about 100 chemicals, the NAM-PoDs were compared to PVs based on animal/human
data (RCPL)
» Potency predictions from all three approaches correlate well with PVs, with a
geometric mean of the fold-difference on either direction close to three
* Regression DA and GSDR, on average, predict slightly higher values than SARA-ICE DA
» explained by the different prediction target the models were trained on



Process flow for deriving the NAM-based QRA framework
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Variability of LLNA EC3 values used in the derivation of RCPL PVs
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Deriving method-specific Adjustment Factors

$DEA

Chemical GSDR- Chemical Regression DA- | Chemical SARA-ICE DA-
PoD/DSA04 PoD/DSA04 PoD/DSA04
Isocyclogeraniol 4,33 Methyl 2-nonynoate 2,80 Cinnamonitrile 2,19
Benzaldehyde 3,91 2,3-Dihydro-2,2,6-tri- 2,47 Benzaldehyde 1,88
methylbenzaldehyde
Trans-2-Hexenal 2,38 Cinnamonitrile 2,35 2,3-Dihydro-2,2,6-tri- 1,23
methylbenzaldehyde
Methyl 2-nonynoate 1,86 Trans-2-Hexenal 1,82 Coumarin 1,02
Farnesene 1,43 Isoeugenol 1,77
Methyl 2-octynoate 1,19 Methyl 2-octynoate 1,23
Benzaldehyde 1,22
Mean of two highest 4,12 2,63 2,04
values
Rounded to closest 4 2,5 2

half value
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Case studies: Some clinically relevant allergens . |DEA

* NAM-PoDs for some clinically relevant fragrance allergens which are frequently used in patch testing

* RIFM-NESILs are starting points for assessments (usually from/supported by human studies) used for
setting current IFRA standards (max. exposure from cosmetic products with 100x safety factor)
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Case studies: Some clinically relevant allergens . |DEA

NAM-NESILs are NAM-PoDs divided by the NAM adjustment factor
NAM-NESILs are at or below the current RIFM-NESIL values
* This means that if only NAM data were available to derive the NESIL, the NAM-NESILs would be conservative.

1 H
10000 - [ ]| W RIFM-NESIL
] o a
a H i) [ | @
u n %
® GSDR NESIL
@ @
1000 4 " ® .D @ ®
] ]
° u ° e® e Feo
5 K o O @ Regression-DA
E 100 - , ® o NESIL
] @ ©]
] @
© © SARA-ICE DA
o NESIL
10 3
Max Exposure
@ NESIL/SAF100
1
Methyl 2- Isoeugenol Cinnamal  Citral Farnesol Cinnamyl Coumarin Hydroxyisohexyl Benzyl Hydroxy- Eugenol Geraniol Benzyl
octynoate alcohol 3-cyclohexene  cinnamate citronellal salicylate

‘carboxaldehyde



Summary of uncertainty analysis ” IDEA

*For a given skin sensitizer each, human and animal in vivo potency values from independent
experiments tend to vary about 3-fold from the mean

*For all sensitisers, potency values from all three NAM approaches, similarly, vary about 3-
fold from the RCPL PV

*From comparison of NAM PoDs with human DSA04s and NOELs adjustment factors for each
NAM may be derived:
» 2.5 for Regression DA
> 2 for SARA-ICE DA
> 4 for GSDR
*Since NAM PoDs vary rather less than the mouse and human data used to derive current

NESIL values, use of the adjustment factors is not considered a must, especially when data
supporting the NAM PoD are available



Process flow for deriving the NAM-based QRA framework
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Perspectives on Practical Implementation



Process to conduct QRA for NEW fragrance materials based
only on NAM data (adjustment factor OR margin of safety

Derive (Apply Apply -
NAM-PoD NAMANESIL =% sars ARL

approach)

!

Derive product
CEL

MoS < SAF \l

Unacceptable \
MoS = NAM-NESIL/CEL
MoS > SAF /

Acceptable

@ IDEA

AEL/CEL < 1
Unacceptable

AEL/CEL>1
Acceptable
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Summary ‘ |DEA

* Three currently available NAM approaches Regression DA, SARA-ICE DA and GSDR were evaluated
* Potency predictions from all three approaches correlate well with Reference Chemical Potency List (RCPL)
* Adjustment Factors may not be considered necessary if NAM-PoD is supported by additional evidence

* For new materials with no other data available adjustment factors of 2.5 for Regression DA, 2 for SARA-ICE
and 4 for GSDR may be applied

« NAM-NESIL derived from any of the three NAM approaches may be used in Quantitative Risk Assessment
(QRA) for NEW fragrance materials with identified skin sensitisation hazard

 Future skin sensitisation risk assessment (QRA) should be possible without need for animal or human studies

Publication: Andreas Natsch, Peter Griem, Amaia Irizar, James Bridges, Matthias Vey, Isabelle Lee, Anne Marie Api, Petra

Kern, lan Kimber, Derivation of a Point of Departure using NAMs for application in Quantitative Risk Assessment of fragrance
materials, Regulatory Toxicology and Pharmacology, 2026, https://doi.org/10.1016/j.yrtph.2026.106052
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