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The BfR Decision Support System (DSS) is...

...a system to predict the presence or absence of a chemical‘s potential to 
cause skin and/or eye irritation/corrosion following acute topical 

exposure...

...in terms of EU classification criteria (Dir. 67/548/EEC)/OECD TG.

Right from the start the DSS was designed as an ITS building block
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Component 1: Physico-Chemical Exclusion Rules

� To predict the ABSENCE of an irritant/corrosive potential

� Straight-forward, UNAMBIGUOUS IF...THEN NOT... logic:

(Gerner et al. (2005), ATLA 33, 215–237
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Component 2: Structural alerts

� To predict the PRESENCE of an irritant/corrosive potential

� Based on reactive substructures

(Gerner et al. (2005), ATLA 33, 215–237
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Mining existing knowledge – Step 1: Data collection

Data 
collection
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Mining existing knowledge – Step 2: Generating a Hypothesis

Data 
collection

Mechanistic 
hypothesis
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Mining existing knowledge – Step 3: Formalisation

Data 
collection

Mechanistic 
hypothesis

Formalisation 

(rules/alerts)
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Mining existing knowledge – Step 4: Validation

Data 
collection

Mechanistic 
hypothesis

Formalisation 

(rules/alerts)

Validation
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Data 
collection

Mechanistic 
hypothesis

Formalisation 

(rules/alerts)

Validation

Reality

Mining existing knowledge – Step 5: The Reality Test
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Data collection – The BfR ESTOFF Database

12-34-56781234

Identity

Phys.-chem.

Acute Toxicity

Irritation/corrosion

Sensitisation

Add. Information

Quality-controlled, peer-reviewed data; uniform evaluation criteria

� 1992 entries, ca. 1400 for DSS training set, 200 for validation test set 
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(Source: Wikipedia/Gray‘s Anatomy 1918)

Mechanistic Hypothesis – Two-step process

Skin Cross-Section Eye: Partial Cross-Section

Step 1: Active destruction (corrosion) or passive transport through protective biolayers

Cornea, conjunctiva…

Stratum corneum, lucidum…

Step 2: Reaction/interference with biological structures/processes
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Mechanistic Hypothesis – Factors Influencing Irritation Potential

Transport through biolayer

Chemical reactivity

Irritation

Intra- and Intermolecular 

Interaction forces

Charge /

~ distribution

Molecular 

geometry

PartitioningDiffusion

Structural features / 

Functional Groups

New Chemicals

Notification data
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Creating Physico-Chemical Exclusion Rules

Deduced rule : ‘IF m.w. > 280 g/mol THEN NOT corrosion R34 or R35’ (CHal)

Extreme p.-c. properties ���� low penetration rate ���� low irritation potential

Example: Exclusion rule for corrosion for group CHal (CxHyOzHalogend) based on m.w.
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Creating Structural Alerts

(Source: Gerner et al. 2005)

Eye: Gerner et al. (2005), ATLA 33 (3), 215-237

Skin: Hulzebos et al. (2005), QSAR Comb. Sci. 24, 332-342
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Validation (2005-today)



Matthias Herzler, 2010-03-02, OSIRIS Stakeholder Workshop BfR Page 16

Validation – Summary of Results

P.-C. rules: good agreement with OECD (Q)SAR validation principles 

� predictivity (NPV) > 87 % (eye) and > 95 % (skin) upon external validation

� exclude > 40 % EU NONS from skin and ca. 10 % for eye irritation testing

Structural Alerts: 

� predictivity (PPV) between 80-100 % upon internal validation (training set)

� low to no coverage of the test set chemical space

Considerable relevance for pesticide active ingredients
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Use of the DSS: REACH ITS for irritation/corrosion

1. P.-C. PROPERTIES

2. EXISTING 
HUMAN DATA

3. EXISTING 
DERMAL TOXICITY / 

SENSITISATION 
STUDIES

4. (Q)SAR AND 
READ-ACROSS

WoE
More data C & L decision
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How to interpret the outcome of a DSS prediction

There can be no general recommendation.

The decision depends on

� the purpose of the prediction

� the degree of reliabililty required

� the costs of a negative vs. a positive prediction

� WoE of other avaible data: supportive/equivocal/contradictory?
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Availability of the DSS

http://ecb.jrc.ec.europa.eu/qsar/qsar-tools

TOXTREE

http://www.oecd.org

OECD (Q)SAR TOOLBOX
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Outlook

� Combined validation (rules+alerts, ITS)

� RIVM work: - Distributions and error probability
- Using DSS with calculated phys.-chem. properties

� Multivariate analysis of descriptors/p.c. properties

� Work on p.-c. properties and dermal absorption

� Skin sensitisation

� alerts have been derived

� similar mechanistic concept

� combining LLNA database with alerts/p.c. rules
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Dr. Matthias Herzler

Federal Institute for Risk Assessment

Thielallee 88-92 � D-14195 Berlin

matthias.herzler@bfr.bund.de � www.bfr.bund.de


