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IATA —
Integrierte Ansatze zur Testung und Bewertung

Nutzen die ganze Bandbreite vorhandener
Information

- experimentelle Daten (in vivo, in vitro)

- "non-testing" — Daten (in silico)

+

- Weight-of-Evidence / Scientific Experience / "in cerebro

——>

- FUr eine ausreichend genaue Bewertung fur einen
bestimmten Zweck (z.B. toxikologischer Endpunkt,
Exposition)
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IATA - Prinzip

Integrated Approaches to Testing and Assessment

|ATA sind strukturiert und Hypothesen-geleitet

- basierend auf vorliegenden Informationen (in vivo,
In vitro, in silico) wird eine vorlaufige Bewertung gemacht z
©

- FALLS die vorhandene Informationen/Daten unzureichend @
fur den jeweiligen Zweck sind, wird anhand eines geeigneten
IATA-Schema der nachste Schritt ausgewahit

- dies fuhrt in der Regel zu einem Test (in vitro, in vivo)

|IATAs werden beendet, sobald eine ausreichend zuverlassige
Bewertung vorgenommen werden kann
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|ATA
- Strukturiert und Hypothesen-geleitet

-Sequentiell

. [terativ
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IATA
Zweck: alternative Verfahren starken

Wieviel Unsicherheit ist akzeptabel?
- Abhéangig vom jeweiligen Zweck!

- Regulatorische Entscheidung: alternative Verfahren nie ausreichend?
- Oder nur bei positivem Ergebnis? Vorsorgeprinzip?

- Screening: alternative Verfahren immer ausreichend?
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|ATA — kein neues Konzept

Genotoxizitatsprufung
« Invitro — Batteries / in vivo Follow-up /in silico (ICH Guideline)

EEC, 1992 und UNECE 2004: Teststrategien zur Augenreizung/Hautreizung

OECD workshop on IATA, 2007 (OECD 2008)
* Need for Guidance on reporting, evaluation and application of IATA concept

US EPA beschreibt IATAs im FIFRAL Scientific Advisory Panel document (US EPA, 2011)

US EPA: Integrated Approaches to Testing and Assessment Strategy: Use of New
Computational and Molecular Tools, May 2011

ECHA, 2013: Integrated testing strategy skin irritation/corrosion
OECD, 2014: IATA on skin irritation / corrosion

April 2015: CEFIC / Cosmetic Europe / EPAA IATA Workshop (Focus on skin sensitisation)
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Lokale Toxizitat (Haut/Auge)

"test case"

- Relativ viele Daten (mehrere internationale Validierungsstudien und
retrospektive Auswertungen)

- OECD TG 404* / 405 bereits mit Integrated Testing Strategy (ITS)
basierend auf

« vorliegenden Informationen an Mensch und Tier,
» Ergebnissen zur Haut- bzw. Augenreizung
* keine Testung wenn pH < 2 oder 211.5

* Falls positive SAR oder in vitro Ergebnis, KANN die Substanz als
korrosiv bzw. irreversibel augenreizend angesehen werden

- U.S. EPA Office of Pesticide Programs (OPPs): ITS mit in vitro — Testung bei
anti-mikrobiellen Reinigungsprodukten akzeptiert

*in OECD TG 404 jetzt durch IATA ersetzt
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Lokale Toxizitat - Haut

Unclassified ENV/JMUMONO(2014)19
Organisation de Coopération et de Développement Economiques
. >> Organisation for Economic Co-operation and Development 11-Jul-2014

English - Or. English

ENVIRONMENT DIRECTORATE
JOINT MEETING OF THE CHEMICALS COMMITTEE AND

THE WORKING PARTY ON CHEMICALS, PESTICIDES AND BEIOTECHNOLOGY

patjIssepu|)

6 1{FT0DONOW/IN I/ANT

NEW GUIDANCE DOCUMENT ON AN INTEGRATED APPROACH ON TESTING AND
ASSESSMENT (IATA) FOR SKIN CORROSION AND IRRITATION

Series on Testing and Assessment

No. 203
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OECD IATA Skin Irritation/Corrosion, 2014

- ersetzt die "testing and evaluation strategy" in der OECD TG 404;

- Informationen zu den "key performance characteristics" jeder
einzelnen Datenquelle;

- Leitlinie zur Integration von Informationen fir eine Beschlussfassung,
einschlieBlich

- der Notwendigkeit weiterer Prifungen
- Einstufung und Kennzeichnung

Anwendung flr
- Chemikalien, Pestizide, Biotechnologie

Modularer Aufbau

- Jedes Modul enthalt Informationen ahnlichen Typs (Human-, Tier, in
vitro-, oder in silico-Daten) sowie einen "weight-of-evidence" Ansatz
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|ATA: Parts. Modules. Data

Part ¥ Module |Data
Exusting information
1 - Existing human data
a) Non-standardised human data on local skin effects
b) Human Patch Test (HPT)
2 i prr=—rTTITH : CD TG 404)
-lll"‘-?-—l - Inn vitro skin corrosion data
a) OECD TG 430
Pat | 2 0BCD TG 435
- - - s
sting 1
(im ‘coche o 4 - In vitro skin irritation data (OECD TG 439)
P ymerties and non™ 5 - Other in vivo and in vitro data
testing hods) -""-l-... Iin vitro skin corrosion or irritatio
b} Other in vivo and in vitro dermal toxicity data
6 Physico-chenucal properties (exsting, measured or estimated)
- e.g., pH. acid/alkaline reserve
— Non-testing methods \
7 - for substances: (Q)SAR. read-across, grouping and prediction
systems;
- for nuxtures: bridging principles and theory ofaddlty
Part 2 8 | Phases and clements of WoE approache
(WoE analysis) ses and e of WoE approaches
5h Other in vive and/or in vifre dermal toxicity testing (if required by
Gb) other regulations)
3 In vitro skin corrosion testing
Part 3 @ | Ir vitro skin irritation testin
(Additional testing) £
(5a) In vitro skin irmtation testing in test method not adopted by the
OECD
) In vive skin irritation and corrosion testing
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JATA — Komponenten

- Part 1 — Part 2 — Part 3 sollen sequentiell betrachtet
werden

- Part 1: Vorliegende Informationen/Daten

- Module 1-7 in Part 1 kdnnen in einer geeigneten Reihenfolge
betrachtet werden

- Part 2: Weight-of-Evidence Betrachtung
- falls kein eindeutigen Ergebnis, muss Part 3 durchgefthrt werden

- Part 3: Zuséatzliche Testung
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Part 1 — Module 1-7
(Vorliegende Informationen/Daten)

1) Daten am Menschen
- Hauteffekte, Human Patch Tests

2) In vivo Hautreizung/Korrosion (OECD TG 404)

3) In vitro Korrosion (OECD TG 430/431/435)

4) In vitro Hautreizung (OECD TG 439)

5) Andere in vivo and in vitro Daten
- Tests mit nicht-OECD Methoden, andere dermale Daten

6) Phys.-Chem. Eigenschaften (gemessen oder geschatzt)
- z.B. pH, Saure/Basenreserve

7) Non-testing methods

- Substanzen
(Q)SARs, read-across, grouping, prediction systems

- Mixtures
Bridging Principles, Additivitat
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Part 2 — Modul 8

- Weight-of-Evidence (WoE) Analyse
- "Phases and Elements of WoE approaches”

- In der Regel gilt:
- Hochste Gewichtung: Humandaten (insbes. Human-Patch-Tests)

- Danach, gleichgewichtet: in vivo und in vitro Tests
- Geringste Gewichtung: non-testing Methoden, nicht standardisierte
Tests, phys.-chem. Information

»FALLS das Ergebnis bzgl. Hautreizung und Korrosion
nicht eindeutig bzw. nicht ausreichend ist, muss Part 3

durchgefuhrt werden

- Ein Tierversuch soll nur als letzte Moglichkeit in Betracht gezogen
werden
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Part 3 — Module (2), (3), (4), (5a), (5b)
Zusatzliche Tests

- (5b) Andere in vivo und/oder in vitro dermale
Toxizitatstests (wenn von anderen Regularien gefordert)

- (3) In vitro Hautkorrosion
- (4) in vitro Hautreizung

- (5a) In vitro Hautreizung mit Methoden, die nicht von der
OECD anerkannt worden sind

- (2) In vivo Hautreizung und Korrosionstestung
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OECD IATA fur Hautkorrosion und —reizung: C&L

ENVAIM/MONU(LULS)

Search for skin irritation and
corrosion data (Modules 1-4 & 5a)

Search for other in vivo and in vitro
dermal toxicity data (Module 5b)

Phys-chem properties (Module 6)

PARTS
1&2

Non-testing hods (Module 7)

4

Weight of Evidence (Module 8)
on all collected information

Analogue approach (Module 7) |

NO uves

ANALOGUE(S): Search for skin
irritation /corrosion data & WoE C&L or
other supportive information where NC
(Modulss 1-7) appropriate

g

Identify most likely hazard
based on WoE and other
relevant input

PART

I irritant or corrosive ] [ not irritant ]

TO! P*DOWNﬂ uBOTI'OM—U P

in vitro'skin corrosion test “in vitro skin irritation test
(Module 3) 100 i {Module 4) "

Cat. 1 or
Sub-cat. 1A
or 1B/1C*

not carmsl'vE¢ ‘l' irritant
in vitro skin irritation test in vitro skin corrosion test
{Module 4) : )

notirritant

Cat. 1 or
Sub-cat. 1A or 1B/1

L el

for authorities adopting for authorities requiring
UN GHS Cat.3 Sub-cat. 1B vs. Sub-cat. 1Ct

Sub-cat. 1B
or
Sub-cat. 1C

“In vitro skin Irﬂimlon or eoifps_lon test in method not
adopted by the OECD [Module 5a) (s

B :

in'vivo skinirril /i ion test (Module 2)
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|ATA: Parts. Modules. Data

Part ¥ Module |Data
Exusting information
1 - Existing human data
a) Non-standardised human data on local skin effects
b) Human Patch Test (HPT)
2 i prr=—rTTITH : CD TG 404)
-lll"‘-?-—l - In vitro skin corrosion data
a) OECD TG 430
- oo
L . c
sting 1
i;’mo{he o 4 |- In vitro skin irritation data (OECD TG 439)
erties and non™ 5 - Other in vivo and in vitro data
tesl tmgl methods) -"""'-...__ Inn vitro skin corrosion or irritatio
b} Other in vivo and in vitro dermal toxicity data
6 Physico-chemucal properiies (exasting, measured or estimated)
- e.g., pH. acid/alkaline reserve
Non-testing methods
7 - for substances: (Q)SAR. read-across, grouping and prediction
systems;
- for nmxtures: brndging principles and theory of additivity
Part 2
(WoE analysis) 8 Phases and elements of WoE approaches
5h Other in vive and/or in vifre dermal toxicity testing (if required by
Gb) other regulations)
3 In vitro skin corrosion testing
Part 3 @) | In vitro skin irritation testin;
(Additional testing) £
(5a) In vitro skin irmtation testing in test method not adopted by the
OECD
) In vive skin irritation and corrosion testing
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Cosmetics —
SCCS, 2015: Stellenwert der Alternativmethoden

SCCS Notes of Guidance, 2015:

- p.41:"....Tests in animals and alternative methods may
be of [imited predictive value with respect to the human
situation. Therefore, a skin compatibility test with
human volunteers, confirming that there are no
harmful effects when applying a cosmetic product for the
first time to human skin or mucous membranes, may be
needed scientifically and ethically."

- "...Up to now only in vitro methods have been
validated as predictive tools for local toxicity and
mutagenicity/genotoxicity
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N vIitro — skin corrosion

- OECD TG 430 (TER), 2004/2013 — measures resistance
- revision 2013: definition of performance standards;
- Rat skin discs; loss of normal stratum corneum integrity

- Discriminates Catl from non-corrosive test substances, but not between 1A,
1B und 1C

- OECD TG 431 (RhE), 2004/2013 — measures cytotoxicity

- Revision 2013: corrections for unspecific MTT interferences, 2 additional
models;

- Reconstructed human epidermis

- Dicriminates between corrosive and non-corrosive, and some sub-categories
(depending on model)

- OECD TG 435, 2006 — Membrrane Barrier Test
- First test with annexed performance standards (to oallow "me-too"s)
- Synthetic biomembrane
- Chemical detector system (eg pH sensitive dye)
- For acids, acid-derivatives, bases
- Discriminates between non-corrosive and corrosive Cat 1A, 1B and 1C
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In vitro — skin Irritation

- OECD TG 439, 2010/2013/2015

- Reconstructed human epidermis models

- Measures decreased tissue viability (MTT assay), i.e.

- the "initiating events" in the cascade leading to skin irritation: cell and
tissue damage

- Addresses reversibility (measuring viability at 42 hours after exposure)

- If result indicates corrosiion (Cat 2), Cat 1 cannot be excluded with this
test
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In vitro — Testung: Vor- und Nachtelle

- Vorteile
- Mixtures, Botanicals, UVCBs
- Nanos
- Phototox
- 2.T. fur Feststoffe geeignet

- Grenzen
- Kumulative Reizung, wiederholte Applikationen
(Reversibilitat)
In vitro — in vivo Extrapolation (IVIVE)
Physiologische Defense-Mechanismen ....
.... Unterschiedliche Mechanismen der Zytotoxizitat...



GT Advanced Course / Workshop 29.2.2016

..... Wie relevant?

- FUr innovative Inhaltsstoffe
- - (Bio-)polymere
- Colloidale Systeme, Nanos, Composites
- 3D-Konstrukte (z.B. aus 3D-Printern), molecular imprinting
- Peptide / Proteine / Glucamide / ...
- Growth Factors / Antikorper / ...

- delivery systems / devices (physikalische Eigenschaften oftmals
dominant)
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IATA: Non-testina methods

Part ¥ Module |Data
Exusting information
1 - Existing human data
a) Non-standardised human data on local skin effects
b) Human Patch Test (HPT)
2 - In vive skin 1rritation and corrosion data (OECD TG 404)
3 - In vitro skin corrosion data
a) OECD TG 430
- oo
(Existing information. 4 |- Invitro skin irritation data (OECD TG 439)
physice-chenucal S o
properties and non- 5 - Other in vrr’o and_m vifre Qam o
testing methods) a) In vitro skin corrosion or irritation data from test methods

not adopted by the OECD
b} Other in vivo and in vitro dermal toxicity data

Physico-chemucal properiies (exasting, measured or estimated)
- e.g., pH. acid/alkaline reserve

— Non-testing methods \

7 - for substances: (Q)SAR. read-across, grouping and prediction
systems;
- for nuxtures: bridging principles and theory ofaddlty
Part 2
(WoE analysis) 8 Phases and elements of WoE approaches
5h Other in vive and/or in vifre dermal toxicity testing (if required by
Gb) other regulations)
3 In vitro skin corrosion testing
Part 3

4) | In vitro skin irritation testin
(Additional testing) SO frtfation festme

In vitro skin irmtation testing in test method not adopted by the

©2) | oEcp

) In vive skin irritation and corrosion testing
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Modul 7: "Non-testing methods"

- Substanzen / Stoffe
- Analogien: Read-Across, SAR, Gruppierung (Kategorienbildung)

- Experten- u. andere Vorhersagesysteme (z.B. mehrere SARs,
(Q)SARSs, regelbasierte Systeme)

- Gemische

- Siehe UN GHS Kaptiel 3.2 Skin Corrosion / Irritation health hazards
(UN, 2013)
- Bridgingprinzip
- Additivitatsprinzip
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... In welchen Fallen konnen diese non-
testing Methoden eingesetzt werden

50. The above-mentioned non-testing methods for substances can be used if their proposed scientific
validity has been documented according to internationally agreed procedures and if they provide adequate,
relevant and reliable data for skin corrosion and irritation, for the substance of wnterest. Justifications for
(Q)SARs and Expert Systems are provided by means of a (Q)SAR Model Reporting Format (QMRF)
proposing validity of the method including consideration of the OECD (Q)SAR principles: (1) defimng of
the endpoint, (11) defining the algorithm, (111) defining the AD, (iv) defiming goodness of fit and robustness,
(v) defining predictivity and (vi) providing a mechamistic understanding. In addition, the adequacy and
reliability of individual predictions 15 demonstrated by means of a (Q)SAR Prediction Reporting Format
(QPRE) (see htp://thep jre ec europa.ew/our labs/predictive toxicology/(Q)SAR tools/QREF).
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Anwendbarkeilt von non-testing Methoden

- Wenn
- Validitdt dokumentiert (gemal international anerkannter Prozeduren)
- Sie adaquate, relevante und verlassliche Daten hervorbringen

- Begrindungen fir den Gebrauch von (Q)SARs und
Expertensystemen mussen im (Q)SAR Model Reporting Format
QMRF) erfolgen, unter Einbeziehung der OECD (Q)SAR Prinzipien
("Setubal Prinzipien"):
- definierter Endpunkt

- definierter Algorithmus

- definierte "applicability domain"

- Angaben zu "goodness of fit", Robustheit, Pradiktivitat

- Erklarung zur mechanistisches Basis

- Adaquatheit und Reliabilitat missen mittels (Q)SAR Predicition
Reportinig Format demonstriert werden
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Cosmetics, SCCS 2015

- "...In silico methodologies have gained importance
- (Q)SAR, Expertensysteme, Grouping/Read-Across

- "...the OECD QSAR Tool Box may be used for

- the formation of chemical categories and chemical analogies and
- for predicting toxicological effects

- " ...the TTC approach relates only to systemic effects and, at
present, cannot be used for the assessment of local
effects.”

Schlussfolgerung der "International Cooperation on
Cosmetics Regulations"” (ICCR) 2014:

".. that the current use of in silico approaches is largely limited to
Internal decision making both at the industry and at the
regulatory levels in most ICCR jurisdictions, and has not yet
been fully adopted as a mainstream alternative to other testing
methods for the safety assessment of cosmetic ingredients."
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IN silico

- Approaches for the assessment of chemicals based on
the use computer-based estimations or simulations.
Examples include

- structure-activity relationships (SAR), quantitative structure-activity
relationships (QSARS), and expert systems



GT Advanced Course / Workshop 29.2.2016

(Q)SARSs Hautreizung/Korrosion

- Barratt et al. 1996

BfR & RIVM Initiatives and publications

- Gerner |, Schlede E, 2002. Introduction of in vitro data into local
irritation/corrosion testing strategies by means of SAR considerations:
assessment of chemicals. Toxicol. Lett. 127, 169-175

JRC-Zusammenstellung, 2006

- Gallegos Saliner A., Patlewicz G., Worth A.P. (2006). Review of literature-
based models for skin and eye irritation and corrosion. JRC report EUR 22320
EN. European Chemicals Bureau, Ispra, Italy. Available at :
[http://ihcp.jrc.ec.europa.eu/our_Iabs/predictive_toxicology/doc/QSAR_Review
_lrritation.pdf]

Review, JRC 2008

Gallegos Saliner A., Patlewicz G., Worth A.P. (2008). A review of (Q)SAR
models for skin and eye irritation and corrosion. (Q)SAR & Combinatorial
Science 27, 49-59.

...Liew C.Y,, Yap C.W. (2013). (Q)SAR and predictors of eye and
skin effects. Molecular Informatics 32, 281-290

Fortschritte???
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OECD QSAR Toolbox*:
Skin/Eye Irritation/Corrosion/Phototox

- Basiert auf dem BfR decision support system (DSS)

- Kombiniert verschiedene "Regeln":

- Ausschlu3regeln (phys.-chem. cut-off Werte) — identifizieren
Substanzen, die ein bestimmtes Hazard NICHT haben (z.B.
Reizung/Korrosion);

- Einschlu3regeln (basierend auf "structural alerts")
- original training set (1358 substances)

- external validation by using a test set of 200 chemicals not used in the
derivation of the rules

- Phototox (new SAR, 2015) — based on 3T3 NRU

* http://www.oecd.org/chemicalsafety/risk-assessment/theoecdqgsartoolbox.htm
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QSAR Toolbox v. 3.3.5 (2016)
"BfR Irritation/corrosion exclusion rules"

« (!Undefined)Group All Lipid Solubility < 0.01 g/kg
« ('Undefined)Group CN Lipid Solubility < 0.4 g/kg
- Exclusion rules not met

- Group All log Kow > 9

- Group All Melting Point > 200 C

- Group CN Agueous Solubility < 0.0001 g/L

- Group CN Aqueous Solubility < 0.1 g/L
- Group CN log Kow > 4.5

- Group CN log Kow > 5.5

Table 1. Definition of structural classes for which separate skin imitation exclusion rules have
been defined.

- Group CN Melting Point > 180 C Lo Sdtre o vy Formls
- Group CN Molecular Weight > 290 g/mol C  Carbon(C), hydrogen (H) and oxygen (0) atoms ~ CH,0,
. (N C,H 0andNimo t N,
- Group CN Molecular Weight > 540 g/mol OEl CE Uﬂm;mﬁ;ﬂjﬁm %ﬁmm
- Group CN Vapour Pressure < 0.001 Pa N5 C,H, O, N and Sulphur (5) atoms CHONS,

CHd  C,H, O and Halogen (Fal) atoms CHOHal,
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QSAR-battery + Weight-of-Evidence

Fegulatory Toxkology and Pharmacookomy oo (5074 ) 100 100

Coments lists available at Sciencebirect

Regulatory Toxicology and Pharmacology

journal homepage: www.elsevier.comflocate/yriph

Estimation of the chemical-induced eye injury using
a weight-of-evidence (WoE) battery of 21 artificial neural network
(ANN) c-QSAR models (QSAR-21): Part [: Irritation potential ===~ =

Rajeshwar P. Verma *™*, Edwin J. Matthews"

i e of Cosmetics amd Codors, Center for Food Szfety and Applisd Mutrition, L% Food end Dmug Adminicrmnion, 5100 Paiat Bmnch Parkwiy, Godlage Park, MDD 20740, Uinited Shotes
b Office of Food Addirhe Safety, Genter for Food Yajery and Applisd Murrision, LS Food and Drug Adminicirarion, 5100 Heint Branch Perkway, Callege Posk, MD 20740, Unied Sow:



GT Advanced Course / Workshop 29.2.2016

WOoE battery of QSAR models

Estimation of the chemical-induced eye injury using a weight-of-evidence (WoE) battery of 21
artificial neural network (ANN) c-QSAR models (QSAR-21): Part I: Irritation potential [part 2:
corrosion]

- Ziel: Vorhersage der Augenreizung/korrosion
- Anwendung: Inhaltsstoffe von Kosmetika und Personal Care Produkten

- "large global models" using the ADMET Predictor™ program
- diverse training data set of 2928 chemicals.

- The 21 models had external (20% test set) and internal validation and average
training/verification/test set statistics were: 88/88/85(%) sensitivity and 82/82/82(%)
specificity, respectively....

- The new method utilized multiple artificial neural network (ANN) molecular descriptor
selection functionalities to maximize the applicability domain of the battery. The eye irritation
models will be used to provide information to fill the critical data gaps for the safety
assessment of cosmetic ingredient chemicals

LR CAVE: heterogene Datenbasis aus Literaturdaten einschlief3lich von oralen (!)
Arzneimitteln ohne "adverse Augeneffekte" zur Verminderung des positiven bias....
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Read-Across

- Ahnlichkeitsprinzip
- Case-by-case, z. B.

- identische Struktur, aber 2 unterschiedliche Herstellwege
- Beispiel: amorphes synthetisches Silika
Read-across von ECHA abgelehnt
- Gleicher Metabolismus: Acetat und Ether
- Beispiel: Dipropylene glycol methyl ether acetate (DPMA) und DPM
Read-across von ECHA abgelehnt

Oft wird read-across nicht ausreichend begrindet und nicht
ausreichend mit "supporting data" belegt!

- Hoch subjektiver Ansatz! Glaubwdurdigkeitsproblem....
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Boosting Read-Across! Making it Work for You!

CAAT-Europe, EU-ToxRisk and Cefic-LRI Workshop
2016: Good Read-across Practices: Maklng It Work for
You! R ——

%.l

Aus: SEURAT 1, 2016
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Read-Across: A crystal ball for chemical safety...

ECHA NEWS:
11/02/2016 - News item
ECHA gives out registration data to support development of non-test methods

The European Chemical Industry Council (Cefic) has been given access to certain data from ECHA's chemicals
database to develop a new tool for predicting toxicity of chemicals.

CAAT Newsletter 12 Feb 2016:

"...Team Builds Searchable Database of Over 10,000 Chemicals to Aid Toxicity Screening via "Read-across"—
Potentially Saving Millions of Animals and Hundreds of Millions of Dollars/Euros”

Nature, 11 Feb 2016 (http://www.nature.com/news/legal-tussle-delays-launch-of-huge-toxicity-database-1.19365)

A spokesperson for the ECHA says that read-across is a “good approach” for checking relatively simple
concerns such as harmful effects to skin and eyes — but that it “proves to be challenging” for complex issues such
as the effects of repeated exposure to chemicals. “Companies quite often fail to substantiate why the read-across is
scientifically justified,” the agency says.

Science 12 Feb 2016, Vol. 351, Issue 6274, pp. 651

..experts caution that structural similarities, although promlsmg,
are just one piece of the puzzle in assessing a compound's
safety."
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ALTEX Online first
Published February 11, 2016
http.//dx.doi.org/10.14573/altex.1510053

Research Article
Analysis of Draize Eye Irritation Testing and its

Prediction by Mining Publicly Available 2008-
2014 REACH Data

Thomas Luech:efeldj, Alexandra Maerrens‘r, Daniel P. Rmsoz, Costanza Rc}wlda#, Hao Zhu' and

Thomas Hartung™*

!Center for Alternatives to Animal Testing (CAAT). Johns Hopkins Bloomberg School of Public Health, Environmental Health
Sciences, Baltimore, MD, USA; “The Rutgers Center for Computational & Integrative Biology Rutgers University at Camden, NT,
USA:; 3Departmﬂn of Chemistry Rutgers University at Camden, NJ, USA; 4CMT—E,umpe, University of Konstanz, Konstanz,
Germany
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.... relatively impressive predictive value”

- Ergebnisse der "preliminary analysis"

- "considerable predictivity” from chemical structure (our analysis based on the closest chemical neighbor
with data) and biological activity (our analysis based on other GHS classifications). Neither alone has
adequate accuracy to supplant the Draize test,

- reproducibility problems of the Draize assay

- no attempt was made to use the information from chemico-physical properties, dedicated in vitro assays
for eye irritation, toxicokinetic information or biological profiling as attempted in ToxCast or the Tox21
program,

- all of which could likely considerably boost the predictive value of the knowledge-base.

- Follow-up research should focus on the integration of external databases with the ECHA data to create
stronger models for eye irritation

...und gleichzeitig

- "We should not rely on literature aggregation for toxicological datasets if possible, as doing so is
inherently error-prone and non-scalable to other endpoints...."

- "...The relatively impressive predictive value of the naive approaches attempted here, however, strongly
supports read-across and in silico approaches.”
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Analogie? Grouping? Read-Across?

http://www.doctordisruption.com/wp-content/uploads/2016/11/face-similarity-funny.jpg
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....oder doch oft eher "Wunschdenken"....




GT Advanced Course / Workshop 29.2.2016

Kombinieren von Methoden

The Adverse Outcome Pathway (AOP) Framework

provides a framework to collect, organise and evaluate relevant
information on chemical, biological and toxicological effects of
chemicals

+

IATA
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Adverse Outcome Pathway Concept
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AOP and available toolbox of non-animal methods
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AOP Framework (OECD, 2012)

- "knowledge-based safety assessment”,
- basierend auf dem Verstandnis von Tox-Mechanismen;
- Beispiel: Hautsensibilisierung
- Quantitativer Aspekt noch nicht geldst

Fir lokale (Haut-)Effekte ?

- Vorschlag Tollefsen et al.:
- Molecular initiating event: physical effect
- Effect: skin corrosion

- Examples of in silico tool:
- structural alerts, physico-chemical properties, e.g. pH
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Welight-of-Evidence Analysis

- Module 8 of IATA
« Struktur

- Phys.-chem. Daten
 pH, Saure/Basenreserve

- Informationen aus Category approaches (Gruppen, Read-Across)

- (Q)SARs

- In vitro tests

- Relevante tierexperimentelle Daten

- Informationen/Daten zur Hautreizung/korrosion ahnlicher Chemikalien
- Humandaten

- Qualitat und Konsistenz der Daten
- Case-by-Case
- Expert Judgement
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EXAMPLE OF MATRIX FOR WEIGHT OF EVIDENCE ANALYSES.

For those modules having available data, entries are filled m the respective cases. For the rest of the
entries, NA shall be indicated in column 2. It is recommended to use short and conclusive wording. For
assessment of the evidence, refer to the Part 2 of this guidance document. Note that WoE should be
assessed before any new experimental data 1s generated.

Title of Study
document / | result |Data gualitv,| Adeguacy | Coverage of
full and/or | according to and relevant para-| Consistency Conclusiv

Module reference; |positive or| the Klinnsch | relevance, | meters and with other one “i‘:ﬁ

or data not | negative | score, when short ohservations, | information™~ remar

available | evidence |appropriate *| statement YesNo
(NA) obtained

1. Existing
human data
2.In vivo study
3.In vitro
corrosion data
4.In vitro
umnitation data
5. Other in vive
and in vifro data
6.Physico-
chemmcal
properties
7 Non-testing
methods
(QSAR
grouping,
bridging &
additrvity
approaches)

1. WoE allows decision/assessment of the skan initation/corrosion potential of the substance. The
Overall substance should be classified as non-irritant, uritant, corrosive, (non-corrosive), or
conclusion 2. WoE does not allow decision/assessment of skin irritation/corrosion potential of the substances.

Recommendation or specification of the most appropniate additional testing.
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"Biokinetic and toxicodynamic modelling are
Important (if not crucial) tools in toxicological
research and there are increasing
opportunities to incorporate the results of this
work in hazard and risk assessments..."

(B Blaauboer, Toxicology Letters 2004)
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Outlook — ECHA Workshop

April 2016: Topical Scientific Workshop - New Approach
Methodologies in Regulatory Science

Theme 3: Prospects for regulatory science

12:50-13:20 Developing a roadmap for integrating
computational and alternative approaches in regulatory
decision making (US EPA)
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Vielen Dank fur Ilhre Aufmerksamkeit!

....und speziellen Dank an Herrn Herzler fur seinen QSAR-
Vortrag in Dessau sowie den Link zum read-across Bild

...und die vielen Toxikologen-Kolleginnen die mich im
Laufe der Jahre mit kritischen Fragen begleitet, gefordert

und gefordert haben!
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Toxmatch, AMBIT2

- Toxmatch

- to compare datasets based on various structural and descriptor-
based similarity indices

- to calculate pair wise similarity between compounds or aggregated
similarity of a compound to a set

- The software also allows endpoint specific groupings and read-
across, and the comparison of model training and test sets. Itis

currently being rewritten as a web application (Toxmatch 2), using
AMBIT2.

- AMBIT2 , is an open source software for chemoinformatics data
management, allowing a variety of queries, data mining and
predictive model building

- http://ambit.sourceforge.net/
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