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ICCS Best Practice Guidance Document – Skin Sensitization Assessment: 
Using New Approach Methods for Substances in Cosmetics and Personal Care 
Products, released July 2025, welcomed by regulators and safety assessors, 
sets a global foundation for NAM-based skin sensitization assessment. This 
webinar will highlight practical regulatory application of OECD GL 497 defined 
approaches (2o3, ITS, SARA-ICE) and an in-practice case study, supporting 
robust, animal-free safety decisions. 
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ICCS BPG Skin Sensitization Workflow



Cinnamaldehyde

Skin Sensitization 
Case Study



Step 1 – Problem Formulation & Scoping

• A problem formulation defines the purpose and 
scope of the assessment

• Establishes the key question to be answered
• Ensures the assessment is hypothesis-driven and 

exposure-led from the outset and aligns all 
subsequent steps to a fit-for-purpose decision 
context



Step 1 – Problem Formulation & Scoping
Hazard, safety, both?



Step 1. Problem Formulation & Scoping

Problem statement:
Cinnamaldehyde has been identified as a substance of interest for inclusion in cosmetic products. 
A skin sensitisation assessment is required to determine if cinnamaldehyde poses a significant 
risk at the intended use levels. This evaluation is needed to ensure consumer safety before 
product launch and to meet regulatory and internal standards. Stakeholder interest has increased 
due to reports of adverse skin reactions to similar fragrance ingredients. 
The assessment must address: The UN GHS classification of cinnamaldehyde and the risk of 
adverse effects at the proposed use levels (2% in a face cream).
This evaluation is being conducted under a tight timeline to inform go/no-go decisions for 
product formulation and to address stakeholder queries regarding ingredient safety so a rapid 
review is necessary.

Why?

Specific concerns?

Regulatory considerations

Timing/resource considerations

Cinnamaldehyde



Step 2 – Substance Characterization & Gather 
Existing Data

Read-across in dashed box to indicate optional use at Step 2



Step 2 – Substance Characterization & Gather 
Existing Data



Step 2 – Substance Characterization & Gather 
Existing Data



Step 2 – Substance Characterization & Gather 
Existing Data

• Predictions should fulfil the 
OECD validation principles and 
the OECD QSAR Assessment 
Framework

• Version, platform, model should 
be captured



Step 2 – Substance Characterization & Gather 
Existing Data

• Read-across will not be described in detail in this BPG, however, 
rationale for analogue selection, groupings, similarity calculations, 
reasons for inclusions/exclusion should be documented

• ICCS read-across BPG to be published in 2026

Read-across in dashed box to indicate optional use at Step 2

Assumption: We have no 
NAM data, and no analogues, 
and will generate NAM data 

as needed



Step 2. Substance Characterization & Gather Existing Data
Substance Characterization

Common name Cinnamaldehyde

INCI name CINNAMAL

Synonyms Cinnamic aldehyde; trans-Cinnamaldehyde; Cassia aldehyde; 3-Phenyl-2-propenal

CASRN 104-55-2

Structure C1=CC=C(C=C1)/C=C/C=O

Molecular formula C9H8O

Molecular Weight (g/mol) 132.16

Particulate size or size range (if applicable) Not applicable

Purity Typically ≥95–99% (supplier dependent)

Physical form Pale yellow oily liquid

Partition coefficient LogP ~1.8–2.1

Non-cosmetic uses or exposures Flavouring agent, fragrance ingredient, chemical intermediate



Step 3 – Identify Use Scenario

*not relevant if only hazard-based assessment

• A use scenario is the specific way a substance is used 
in a cosmetic product, described in enough detail to 
estimate how much of the substance a consumer is 
exposed to



Step 3 – Identify Use Scenario

• Identify the product type and other relevant data to establish how the substance will 
be used

• Calculate a Consumer Exposure Level (CEL) using established consumer exposure 
values (e.g., SCCS Notes of Guidance)



Step 3. Identify use scenario
Data to Collect to Support Derivation of a Consumer Exposure Level (CEL)

Element Description
Product type of interest Face cream
Concentration of substance in each product 2%
Method and location of application for each 
product type

Applied to face and left on

Population, including targeted or special 
consumer groups (if applicable)

n/a

Assumption: A deterministic, 
single product exposure 
approach is assumed



Step 3. Identify use scenario
Data to Collect to Support Derivation of a Consumer Exposure Level (CEL)

• Calculating dermal exposure using data on previous slide
• Referring to SCCS Notes of Guidance Table 3A

                                     Eproduct = 1.54 x 1.00
                                                     1.54 (g/d)

Product and 
inclusion

Daily 
amount (q)
(g/day)

fret

Face cream, 2% 1.54 1.00



Step 3. Identify use scenario
Data to Collect to Support Derivation of a Consumer Exposure Level (CEL)

             Edermal = (2/100) x 1.54
                       0.0308 (g/d)
                           30.8 (mg/d)
                           30800 (µg/d)



Step 3. Identify use scenario
Data to Collect to Support Derivation of a Consumer Exposure Level (CEL)

             CEL = Edermal / SSA

                       30800 / 565
                       54.5µg/cm2



Can Exposure-Based Waiving be applied?

• Now we have calculated the exposure, evaluate if the exposure estimated is such that 
exposure-based waiving could be implemented

• Exposure-based waiving is applied when:
• A full quantitative safety assessment is deemed unnecessary because the estimated exposure to a chemical 

is anticipated to be negligible or below a pre-defined safety threshold
• Chemical exposure is calculated to be low
• There are no chemical-specific (or read-across) toxicity data available



Can Exposure-Based Waiving be applied?

• For skin sensitization, EBW can be applied using the dermal sensitization threshold 
(DST):
• A value that represents the estimated level of dermal exposure below which a chemical is not expected to 

induce skin sensitization (SS)
• Conceptually similar to the Threshold of Toxicological Concern (TTC)



Can Exposure-Based Waiving be applied?

• Now we have calculated the exposure, evaluate if the exposure estimated is such that 
exposure-based waiving could be implemented

• Based on the calculated exposure of 54.5µg/cm2, EBW cannot be implemented as 
the exposure is not sufficiently low

• NOTE: If existing data is available, the safety assessor should continue through the 
workflow



Step 4 – Evaluate Existing Data



Step 4 – Evaluate Existing Data

• Data map can provide a structured way 
to organize data gathered



Step 4 – Evaluate Existing Data

• Data map can provide a structured way 
to organize data gathered

• Reliability, relevance, and adequacy 
evaluated

• This step may lead to Step 6 and 
conclude the assessment, or indicate 
that additional targeted testing is 
required (Step 5)

Assumption: We have no 
NAM data, and no analogues, 
and will generate NAM data 

as needed



Step 5 – Define the approach for additional testing & conduct 
targeted testing

Read-across in dashed box to indicate optional use at Step 5



Step 5 – Define the approach for additional testing & conduct 
targeted testing

• Revisiting our problem formulation

The assessment must address: The UN GHS classification of cinnamaldehyde 
and the risk of adverse effects at the proposed use levels (2% in a face cream).



Step 5 – Define the approach for additional testing & conduct 
targeted testing

• The ITS DA provides a GHS classification

BPG updated routinely – 
only currently includes 
TG methods/DAs



Step 5 – Define the approach for additional testing & conduct 
targeted testing
Generating data for ITS DA

• Let’s generate a KE1 assay result, KE3 assay result, and an in silico result

NAM Unit(s) Result OECD TG
DPRA Cys/Lys % 79.9/40. 442C

h-CLAT
(EC200/EC150, μg/ml) 14.5/10.3

442E
(CV75, μg/ml) 12.7

OECD Toolbox Positive As per GL 497



Step 6 – Evaluate Data

• All information, existing data, exposure estimates, 
newly generated data, and weight-of-evidence 
considerations, is integrated and the problem 
formulation revisited



Step 6: Hazard assessment



Step 6: Potency assessment



Step 6: Safety assessment (semi-quantitative)



Step 6 – Evaluate Data
Converting data to ITS DA scores for hazard and potency assessment

• Let’s convert the results to an ITS score

• Cinnamaldehyde is a sensitizer, and a 1A UN GHS sensitizer

NAM Unit(s) Result OECD TG ITS Score
DPRA Cys/Lys % 79.9/40. 442C 3

h-CLAT
(EC200/EC150, μg/ml) 14.5/10.3

442E 2
(CV75, μg/ml) 12.7

OECD Toolbox Positive As per GL 497 1
Total Score 6
UN GHS 1A



Step 6 – Evaluate Data
Semi-quantitative PoD derivation

• The substance is a GHS 1A skin sensitizer
• A PoD can be assigned for different GHS classifications 

• The corresponding PoD would be 25-500 μg/cm2



Step 6 – Evaluate Data
Semi-quantitative PoD derivation

• An illustrative PoD of 25 μg/cm2 will be used

MoE = 25 / 54.5

          = 0.46

Acceptable MoE = 100

High risk as 0.46 < 100



Decision: Can You Make a Conclusion?

• If a conclusion cannot be drawn, 
then the assessor may iterate back 
to Step 5

• If a conclusion can be made, then 
the assessment is complete



Conclusions

In the cinnamaldehyde 
case study, exposure 

exceeded EBW 
thresholds, requiring a 

full assessment

NAM data indicated 
strong sensitization 

potential (UN GHS 1A) 
with a high risk at the 

proposed use level 
(MoE = 0.46, below the 
acceptable threshold 

of 100)

The case study 
highlights the 

importance of robust 
evidence integration 

for regulatory decisions

The ICCS BPG workflow 
enables transparent, 
science-based safety 

assessments for 
cosmetic ingredients



Thank You
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