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Background & Introduction

To evaluate the skin irritation of a substance, an experimental test must be performed following the OECD Test Guideline 404!. Since 2004, with the EU animal testing
ban of finished cosmetic products, REACH coming into force in 2007, the use of alternative approaches including in vitro and in silico methods have seen a noticeable
decrease in animal testing. To date QSARs have not been successfully applied to determine skin irritation. The NC3Rs CRACK-IT programme? QSARs Mix challenge
sponsored by Shell, was initiated early 2015. The scope of the project was to address the well-known 3R principles of animal testing for skin and eye irritation endpoints
ultimately also for mixtures to replace the experimental studies. The challenge was completed in March 2016 with the development and validation of the Skin Irritation
module of “iSafeRabbit” - the High Accuracy QSAR (HA-QSAR)3. This poster briefly outlines the modelling strategy and focusses on the validation of the model for
individual substances as well as testing for mixtures. The predictive power of the iSafeRabbit model was compared to those derived from other existing models on a
validation set comprising of chemicals across various chemical groups.

Model in a nutshell

I. iSafeRabbit Skin Irritation model for single substances

c) Simplified Irritation Index for Skin irritation (SIIg )

a) Working principle for single substances

The model determines whether the applied dose of a chemical causes SII¢, range
cytotoxicity, thereby inducing erythema and/or oedema.

One of the commonly used scoring methods

to quantify the skin irritation potential of

, , , , _ 0 and <2.3 Not irritant chemicals is to calculate their Primary
The dose is the input to a series of calculations (derived from Irritation Index scores using the grading

Step 2 ecotoxicology) to determine if the concentration in the viable epidermis scale for skin irritation effects ( Erythema

reaches a cytotoxic concentration. These concentrations are plotted 3 and 4 Corrosive and Oedema scores)¥s. The iSafeRabbit
against the water solubility of the substances.

Step 1

2.3 and <3 Irritant

model uses a similar but simplified scoring method to derive the Irritation

The plot is S‘{b'diVidefi into corrosive, irritant and non-irritant £OTES. A Index (Slly,) to quantify the skin irritation potential of chemicals based only on
Step 3 subsifa.nce. will fall into one of these zones, thereby allowing a the erythema scores. There was a significant overlap between Sllg,, scores and
classification. conclusions made following the CLP criteria®.

b) Modelling strategy

d) iSafeRabbit vs. other existing QSARs
Table 1: Prediction results from iSafeRabbit and other QSARs for a validation set

INPUT SKIN PERMEATION iSafeRabbit Skin Irritation Model vi.1 : : :
- | Substance Exp. Study | iSafeRabbit Danish DEREK OECD QSAR
i ' IN permeation rate
Physicochemical P B results V1.1 QSAR DB Toolbox v3.3
properties 5 e /’ /.:'
+ Max. absorption rate S s ,/ 2 pentane-1,2-diol Non-irritant  Non-irritant Negative No alert Mild irritant
Skin irritation test = A,,/ A n n :
3 S s . 2-ethoxyethano -irri -irri ' ild irri
parameters Absorbed substance E R e sl .4 Non-irritant  Non-irritant ~ Negative No alert Mild irritant
g ) L e e naphthalene Non-irritant  Non-irritant ~ Negative No alert Non-irritant
= Y 8 S
© ot ’ o 5 00 . .
o o /"/ % cyclohexane Irritant [rritant Positive No alert irritant
. P L 1-bromohexane Irritant Irritant Positive No alert Mild irritant
GRAPH CYTOTOXICITY .@5'53& /@g‘\& oéoé@%'j o /SafeRabii ..’..'..'
. _ o s Fesa s o0 Log WS (mglL) Butanol ‘ ‘ ' ild irri
Cell body Series of calculations 2 ; Corrosive Corrosive  Inconclusive  No alert Mild irritant
burden value (?e”_ve? from s o-tert-butylphenol Corrosive Corrosive Positive No alert [rritant
ecotoxicology are T AP A
Vs. worked out to LA e Only iSafeRabbit can accurately differentiate between skin irritant and corrosives in this data set. The entries in grey for Danish QSAR
- calculate the cell fgpfraers ;Etei;SgafZRf}'fgiifaklizrlgfli;zﬁ‘%I}llemvoﬁfcll;i?snb:izrgidj‘vﬁfboene;‘;:nsdue‘zlsﬁinfﬁ: database indicates that the substances were out of it’s applicability domain. Danish QSAR database predictions correspond to a battery
Water solubility body burden values Firel to) covert more) dherieal ronbs inside. the) applicabilin domain ot he of three models for skin irritation: CASE Ultra, LeadScope and SciQSAR. For DEREK, ‘No alert’ indicates that no structural alerts were
model. triggered. OECD QSAR Toolbox results were derived performing a Read Across (profiling and category formation was based on skin

irritation/corrosion inclusion rules by BfR; subcategorisation was based on functional groups and structural similarity) .

I1. iSafeRabbit Skin Irritation model: Mixtures plug-in inspired by a thermodynamically driven method

a) Working principle for mixtures b) Case studies: UVCB and mixtures

Determines the minimum applied dose of each constituent required to

— UVCB Case study: CAS: 64742-90-1 Mixture case study: CAS: 75782-86-4
cause cytotoxicity.

Residues (petroleum), steam-cracked Alcohols C12-C13
Constituent Comp. | Adjusted | Irritation

Step 1

The constituent dose is the input to a series of calculations (derived Constituent | Comp. | Adjusted | Irritation

. , o )
from ecotoxicology) to work out the cell burden values using a CO;EEL) %o | potential

comp. % | potential
(w/w)

thermodynamic approach where the partitioning of substances into &% up to 30%  18% 30-500%  40%  SII, =0
Step 2 each other reduces their bioavailability. The bioavailable fraction of each  [RUETHEEN up t020% 12% [ 'Slpa=17 50-70%  60% Sl 4=0
constituent is then compared to the dose needed to induce skin  HINLEFETRupto10% 6% ST, q=0 Exp. result  Non-irritant isaf‘éll‘jb"it Non-Irritant/SIL, =0
irritation/corrosion. upto15% 9% [ SHpeq=1.0 |
| aphthalene up to 70%0 42% SIIPre 4=2.2 Both the case studies hint that the iSafeRabbit predictions were in
- -\ c : . - . - . s agreement with the experimental data. The case study of UVCB
Sten 3 The plot is already sub-divided into corrosive, irritant and non-irritant  Rhllsiy upto15% 9% Sl q=0 pirﬁaﬂaﬂy Jemonstmates how  the Composiﬁony of each
°P zones. Based on where the constituents are projected, classification for UpLSEYY | B Sllpeq=0 constituent can be adjusted and given as input to the model.
. . . . Borderli iSafeRabbit :
mixtures can be determined on a per constituent basis. Exp.result 1 o1 USSR prritany/si, =26
Conclusions
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