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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, UNAMBIGUQUS IF... THEN NOT... logic:

Rules appropriate for all groups of chemicals

Basis

Evaluation of data for 1627 chemicals with purity > 95%

[ffmelting point > 200°C

Ifjflog P, > 9

Ifjflog P, < -3.1

Ifflipid solubility < 0.01g/kg
Iflagueous solubility < 0.00002g/1
Iflaqueous solubility < 0.000005g/1
I

molecular mass > 650g/Mol

Then not
Then not|
Then not
Then not
Then not

Then not

Then not

(skin corrosion R34 or R35) (true for 245/252 chemicals tested)2
(lesions R34, R35, R36 or R41) (true for 32/32 chemicals tested)
(skin corrosion R34 or R35) (true for 53/53 chemicals tested)
(skin corrosion R34 or R35) (true for 58/58 chemicals tested)

(eye irritation R41) (true for 109/109 chemicals tested)
(eye irritation R36) (true for 38/38 chemicals tested)
(eye irritation R36) (true for 139/139 chemicals tested)P

@The seven skin corrosive substances are organic salts which release strong inorganic acids or bases when in contact
with aqueous substrates/organic media.

bChemicals with molecular mass > 650g/Mol may elicit severe tissue damage resulting in local corrosion (labelled R41).

(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

Chemical substructures indicative of skin corrosion:

1) Substituted benzoic acid halogenidesd
Halogen = Clor F
R,-R4 = any substituent

2) Aliphatic iso(thio)eyanatese
R = aliphatic chain

— C=N—CH,—R
S — C=—N—CH,—R

3) Chlorosilanes Ry R,
R,—R5 = any (for example, further halogen) ™~ S; -~
N
Cl R3
4) Mixed Oxy- Carboxy- silanes CH3
CH Sl 0] C//O
— 5 —O0—
? ~
| R

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

*

| >

DEIE]
collection
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Mining existing knowledge — Step 2: Generating a Hypothesis

Mechanistic
hypothesis

DEIE]
collection
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Mining existing knowledge — Step 3: Formalisation

4

Formalisation
(rules/alerts)

Mechanistic
hypothesis
DEIE]
collection

Matthias Herzler, 2010-03-02, OSIRIS Stakeholder Workshop BfR rage7 £ -t BFR



Mining existing knowledge — Step 4: Validation

J:'.

Validation

Formalisation
(rules/alerts)

Mechanistic
hypothesis
DEIE]
collection
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Mining existing knowledge — Step 5: The Reality Test

-

Validation

Formalisation
(rules/alerts)

Mechanistic
hypothesis
DEIE]
collection
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Data collection — The BfR ESTOFF Database
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= 1992 entries, ca. 1400 for DSS training set, 200 for validation test set

Quality-controlled, peer-reviewed data; uniform evaluation criteria
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Mechanistic Hypothesis — Two-step process

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

Step 2: Reaction/interference with biological structures/processes
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(Source: Wikipedia/Gray‘s Anatomy 1918)
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Mechanistic Hypothesis — Factors Influencing lrritation Potential

Charge / Molecular

~ distribution geometry Melting/boiling point...

v

Intra- and Intermolecular
Interaction forces

e Loy

v

Transport through biolayer

wLog Kowy.--

..Vapour pressure...

...Molecular weight...

..Aqueous/lipid solubility

_’m New Chemicals

Chemical reactivity Notification data

Structural features /
Functional Groups
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Creating Physico-Chemical Exclusion Rules

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

Example: Exclusion rule for corrosion for group CHal (C,H,O,Halogen,) based on m.w.

Al
substances
in CHal i
(n=113) |

All corrosives

No. of compounds in class CHal

(R34 or 35)
in CHal
(n = 38)

NOT R34 or R35

\

0 280

m.w. (g/mol) —

Applicability
Domain

Deduced rule : ‘IF m.w. > 280 g/mol THEN NOT corrosion R34 or R35’ (CHal)
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Creating Structural Alerts
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334 & 2005 WILEY-YCH Verlag GbH & Co. KiGaA, Weinheim CSAR Comb. S2i, 2005, 34 Eye: Gerner et all (2005), ATLA 33 (3), 21 5-237

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

Matthias Herzler, 2010-03-02, OSIRIS Stakeholder Worksh&ooﬁ;ge_ Gerner et al, 2005) Page 14 !ﬁé B,FR



Validati
tion (20
05-tod
ay)

Acetam'\pr'\d
ety

Ac'\benzo 2
Am‘\dosu\furon T
pmitrole Cl
] Az'\msu\fumn \'\evb'\c'\de C
Azox\jstmb‘\n fung\c\de
ganid hevb‘\c\de ornad
fung‘\c'\de (o] * *
NS nia
//////
nia *
*
%

efiuby
Ber\tazone \'\erb‘\c.‘\de
Benth'\ava\‘\carb iur\g'\c'\de otnet
i d'\s'\nfectant 14
(3] x * ®
//////
* nia
nia
:
%

Bemo\cac'\d
B'\fenazate aca\"\c‘\de
\ Bosca\‘\d fung‘\c'\de chiriel
Bromowr\'\\ \'\erb‘\c'\de el *
capta® fung;’\c‘\de othet
Cavbendanm fung\mde o * 3 * nia
— // ///// T P
Carfentmlone-et\'\y herb\c\de CN\—\a\ * * nia
iung'\c;'\de o4 nia
el * *
//////// /
P P

Ca\'vone
herb‘\c'\de

Ch\or‘\dazor\
Ch\orpropham herb‘\c‘\de Cl
A ammon'\um

Fure
Opeg
Joint ; EC"E'n

(Re,
eceived J
Mg

v 2006
e l'..Ff r;;’
o (¥

¥ form 2
.Eﬂiﬁlﬂ”uﬁﬂ

P
SO0
)

Matthi
as Herzl
er, 2010
-03-02\/46/
eholder
Works
hop Bf
R
s = BfR



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)

» Jow 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

= I ]
2. EXISTING 3. EXISTING
HUMAN DATA DERMAL TOXICITY /
J SENSITISATION
STUDIES |
v -
|
1. P.-C. PROPERTIES l
- 4. (Q)SAR AND
~ _ READ-ACROSS
\_/_-

v
——

>,AA ‘
WoE .
More data s 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

TOXTREE

i European Commission

Joint Research Centre

Institute for Health and Consumer Protection
European Comm JRC > IHCP > Ex-ECB > Computational Toxicology
Activities Documents | About the Group | Background | Events | information Sources | Publications | QSAR Tools

Biocides

Toxtree

OECD (Q)SAR TOOLBOX

A s T

echtlicher Hinweis

The setup ("exe") file contains all the reguired packages for Windows, including the Java(Th) Runtime Environment (JRE 5.0)
the program without the Windows installer, this can be used to run the program also on a UnixLinux platform

b Download Toxree Installation Manual

Chemical input

Chemical input

Chemical input

v 1 (July 2009) 3

The Toxtree software can be downloaded (free of charge) from this website. Toxiree 1.60 is a standalone software applic: o l - - [
Windows operating system as well as other platforms with Java Runtime Environment {Standard Edition 1.2 or newer) installed. J H’Ofllligu | H’Dflhnq_— I H’oflllng |
i (

Endpoints i\ Endpoints Endpoints |

—_— d d

Category definition ;‘

Category def

» Download Toxtree User Manual
b Download Toxtree 1.60 exe file (for Windows: JRE 5.0 embedded e [ g | S |
» Download Toxtree 1,60 zip archive (for other platforms. no JRE 5.0, no installer) _ Filing data gap | __ fFilling. dataqgapWU _ Filling data gap |
- Relevant (Q)SARs Read Across Read Across
http://ecb.jrc.ec.europa.eu/qsar/qsar-tools el s
elevan L] elevan L}
Report { Report Report

Cl & Labelling
€ i i Toxtree is a flexible and user-friendly open-source application that places chemicals into categaries R NEE
Existing Chemicals and predicts various kinds of toxic effect by applying decision tree approaches. The fallowing N R
R CETIIE decision trees are currently implemented: QSAR Appllcatlon TOO")OX
REACH . © 2008 Crganisation for Economic Cooperation and Development
* the Cramer classification scheme
sl Methots & an Extended Cramer scheme
# the verhaar scheme for aguatic modes of action
EDEXIM * rulehases for skin and eye irritation and corrosion
ESIS + the Benigni-Bossa rulebase for mutagenicity and carcinogenicity
# the ToxMic rulebase for the in vivo micronucleus assay e —
Doci tation & structural alerts for identification of Michagl Acceptors
R e the START rulebase for persistance / hiodegradation potential
Legislation
Links
Newsletter )
Canich Totree was developed by ldeacansult Ltd (Sofla, Bulgaria) under the terms of a JRC contract. The
5 software is made freely available a5 a service to scientific researchers and anyone with an interest
Site Map in the application of computer-based estimation methods in the assessment of chemical toxicity (Q)SAR Track Category Track Flexible Track

http://www.oecd.org
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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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Risiken erkennen — Gesundheit schiitzen

Thank you for your attention
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