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OECD Guideline 497 

• Combination of several in chemico/in 
vitro and in silico information sources in 
Defined Approaches (DA)

• Hazard (Part I) and/or potency (Part II) of 
potential skin sensitizer or derivation of a 
Point of Departure (PoD) (Part III)

• Equivalent or better accuracy than in vivo 
LLNA

• Currently 3 DAs included in the Guideline
• The 2 out of 3 DA (2o3) 
• The Integrated Testing Strategy (ITS) 
• SARA ICE

• Coming 2026: Regression model

https://www.oecd.org/en/publications/guideline-no-497-defined-approaches-on-skin-sensitisation_b92879a4-en.html



Choice of DA

• Hazard, Classification, Potency, Point of Departure (PoD) 
• Hypothesis 
• Availability of information sources

https://www.iccs-cosmetics.org/education/best-practice-guidance/bpg-skin-sensitization-assessment-using-new-approach-methods



GL497 Part I/ II: 2 Defined Approaches

ITS
Hazard (GHS 1 vs. NC) or GHS 1A, 1B, NC

2 out of 3 
Hazard (GHS 1 vs. NC)  



Information Sources for 2o3 and ITS

Addressing 
AOP Key 

Event
2o3 ITS 

KE1 ADRA, DPRA ADRA, DPRA

KE2 Keratinosens , 
LuSens, 

EpiSensA

KE3 GARD skin, h-
CLAT, IL-8,          

U-SENS

GARD skin, h-CLAT, 
U-SENS

In silico tool Derek Nexus, OECD 
Toolbox

• Each test method – following 
respective OECD TG for decision 
making

• Need to consider applicability 
domains

• Derek Nexus (version dependent 
v6.1.0)

• DASS workflow in OECD Toolbox



The 2 out of 3 Defined Approach (2o3)
• Hazard prediction based on concordant 

results from up to 3 assays (different KE) 
• If 2 assays are concordant and NOT borderline,

then the DA is conclusive
• Positive + Positive + either = Positive (sensitizer)
• Negative + Negative + either = Negative (non-

sensitizer)
• If the first 2 assays are discordant then

third assay is conducted & majority 2o3 call is
taken
• Positive + Negative + Positive = Positive

(sensitizer)
• Positive + Negative + Negative = Negative (non 

sensitizer)
• If borderline (thresholds in the guideline)

then more information may be needed.



2o3 Borderline Results 

• Each test method – 
different prediction model 
that might require multiple 
runs

• Methodologies to derive 
borderline ranges are 
available in GL497 (or 
publications)

• Example: DPRA 



The Integrated Testing Strategy (ITS)

• Hazard prediction (UN GHS 1/ NC) and Potency prediction (UN GHS 
1A and 1B)

• Score applied to results from KE1 and KE3 information sources and one 
in silico prediction



ITS Overview 

2 3

• 3 different workflows 

• Standard ITS (1) - when all information sources 
are in domain

• Partial information sources (2, 3) – one 
component of the ITS is missing
• In silico prediction out of domain
• One of the in chemico/in vitro assays out of 

domain 

• Inconclusive predictions can be considered in a 
weight of evidence approach or within an 
Integrated Approach to Testing and Assessment 
together with other data

(Macmillan et al. 2022) 



Use of Derek or OECD Toolbox for ITS 

Derek
• Version dependent (v6.1.0)

• License required to get a login to webapp

• https://www.skinsensda-itsv1.lhasacloud.org

OECD TB
• Freely available software (v.4.5)

– https://qsartoolbox.org

• Automated DASS workflow 

https://urldefense.com/v3/__https:/www.skinsensda-itsv1.lhasacloud.org__;!!NgSi4SaN6ydtRVQ-!w1iUMjl_-mACKQg1B-09082XwhkzbU3jLIx9jbSJsuWqeCa0bhYpdLeDEEkUEflapUcg7yt2VxidMQvuzTgD5KxAAg$
https://urldefense.com/v3/__https:/www.skinsensda-itsv1.lhasacloud.org__;!!NgSi4SaN6ydtRVQ-!w1iUMjl_-mACKQg1B-09082XwhkzbU3jLIx9jbSJsuWqeCa0bhYpdLeDEEkUEflapUcg7yt2VxidMQvuzTgD5KxAAg$
https://urldefense.com/v3/__https:/www.skinsensda-itsv1.lhasacloud.org__;!!NgSi4SaN6ydtRVQ-!w1iUMjl_-mACKQg1B-09082XwhkzbU3jLIx9jbSJsuWqeCa0bhYpdLeDEEkUEflapUcg7yt2VxidMQvuzTgD5KxAAg$
https://urldefense.com/v3/__https:/www.skinsensda-itsv1.lhasacloud.org__;!!NgSi4SaN6ydtRVQ-!w1iUMjl_-mACKQg1B-09082XwhkzbU3jLIx9jbSJsuWqeCa0bhYpdLeDEEkUEflapUcg7yt2VxidMQvuzTgD5KxAAg$


Automation via DASS App 

https://ntp.niehs.nih.gov/whatwestudy/niceatm/test-method-evaluations/skin-sens/da/dass-app



Case Studies: 2o3 and ITS 

• Hazard (GHS 1/NC)
• Classification (GHS 1A/1B/NC) 
• Semi quantitative PoD derivation using ITS 



Case Study: 2o3 for Hazard Identification 

Is Eugenol a skin sensitizer? 
Answer the question using the 2o3 DA

Available information:
• Eugenol CASRN 97-53-0

• MW 164.2

• No technical difficulties 

• In domain of assays

• No borderline results

DPRA Keratinosens

Measured data Depletion Cys (%) 
9.2
Depletion Lys (%)
19.2

EC1.5 (M)
>2000
IC50 (M)
1505.7

Final call (based 
on TG)

Positive Negative



Case Study: 2o3 for Hazard Identification

Follow DA procedure as outlined in 
BPG 

1. Review data from 2 assays: e.g. DPRA and 
Keratinosens

2. Results not conclusive – no decision 
possible

3. Need for third assay – find new data



Case Study: 2o3 for Hazard Identification 

• New data for Eugenol – h-CLAT Follow DA procedure as 
outlined in BPG

1. DPRA and Keratinosens  – 
Positive and negative

2. Results not conclusive – no 
decision possible

3. Need for third assay – find new 
data

4. h-CLAT – positive – now 
conclusive decision:  2 out of 3 
are positive

5. Eugenol = Skin sensitizer. No 
need for further data

DPRA Keratinosens h-CLAT
Measured 
data

Depletion Cys (%) 
9.2
Depletion Lys (%)
19.2
Mean Depletion (%)
14.2

EC1.5 (M)
>2000
IC50 (M)
1505.7

EC150 (g/ml)
64.4
EC200 (g/ml)
137.2
CV75 (g/ml)
143.2
MIT (g/ml)
64.4

Final call 
(based on TG)

Positive Negative Positive



Case Study: ITS for Hazard or Potency (GHS)

Is Eugenol a skin sensitizer? 

Can you determine a GHC hazard classification?

Answer the question using the ITS DA.

Available information
• Eugenol CAS# 97-53-0

• MW 164.2

• No technical difficulties 

• In domain

• No borderline results

DPRA Keratinosens h-CLAT OECD TB

Measured 
data

Depletion Cys (%) 
9.2
Depletion Lys (%)
19.2
Mean Depletion (%)
14.2

EC1.5 (M)
>2000
IC50 (M)
1505.7

EC150 (g/ml)
64.4
EC200 (g/ml)
137.2
CV75 (g/ml)
143.2
MIT (g/ml)
64.4

Final call 
(based on TG)

Positive Negative Positive Positive



Case Study: ITS for Hazard

Follow DA as outlined in BPG

1. Review data from one KE1, one 
KE2 assay and one in silico tool

2. Assign scores based on assay 
results

3. Sum up scores (if > 1 = sensitizer)



Case Study: ITS for Hazard

Eugenol example

1. Review data from one KE1, 
one KE2 assay and one in 
silico tool

2. Assign scores based on 
assay/model results

3. Sum up scores (if > 1 = 
sensitizer)

4. Eugenol Total Score: 4

5. Eugenol = Sensitizer 

DPRA Keratinosens h-CLAT OECD TB

Measured 
data

Depletion Cys (%) 
9.2
Depletion Lys (%)
19.2
Mean Depletion (%)
14.2

EC1.5 (M)
>2000
IC50 (M)
1505.7

EC150 (g/ml)
64.4
EC200 (g/ml)
137.2
CV75 (g/ml)
143.2
MIT (g/ml)
64.4 

Final call 
(based on TG)

Positive Negative Positive Positive

ITS score 1 0 2 1



Case Study: ITS for GHS Potency Classification  

Follow DA as outlined in 
BPG
1. Review data from one KE1, 

one KE2 assay and one in 
silico tool

2. Assign scores based on 
assay/model results

3. Sum up scores and use table 
in BPG (or GL 497) to identify 
GHS potency category

4. Eugenol: Total ITS score 4 = 
UN GHS 1B

DPRA Keratinosens h-CLAT OECD TB

Measured 
data

Depletion Cys (%) 
9.2
Depletion Lys (%)
19.2
Mean Depletion (%)
14.2

EC1.5 (M)
>2000
IC50 (M)
1505.7

EC150 (g/ml)
64.4
EC200 (g/ml)
137.2
CV75 (g/ml)
143.2
MIT (g/ml)
64.4 

Final call 
(based on TG)

Positive Negative Positive Positive

ITS score 1 0 2 1



Case Study: Semi Quantitative PoD Derivation

We know Eugenol is a skin sensitizer GHS 
1B. 
Can you determine a PoD for a risk 
assessment using ITS information? 
Answer the question using the BPG

• GHS 1B = weak (moderate) skin sensitizer
• GHS 1B equals PoD > 500 g/cm2 

• Based on LLNA and HRIPT (GHS/CLP)

• PoD ranges for weak – moderate skin 
sensitizers range from 500 (250) to > 10000 
(25000) g/cm2 

• Using a PoD of > 500 g/cm2 is 
conservative



THANK YOU!THANK YOU!
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