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Background

Table 1. Isothiazolinones Considered in this Study

Figure 1. SARA-ICE Workflow
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» Under the OECD Test Guidelines (TG) Programme, Defined Approaches (DAs) allow non-animal new approach methodologies (NAMs) to be used
in combination via fixed data interpretation procedures for endpoints such as skin sensitization.

» DAs currently accepted for regulatory use under TG 497 only provide information for skin sensitization hazard and potency classification and are
not yet suitable for determining a point of departure (PoD) for use in quantitative risk assessment.

» Unilever and the National Toxicology Program Interagency Center for the Evaluation of Alternative Toxicological Methods (NICEATM) have
developed the Skin Allergy Risk Assessment-Integrated Chemical Environment (SARA-ICE) Model, a DA based on the Unilever SARA Model
[1,2]. The SARA-ICE Model provides a weight-of-evidence (WoE) PoD and United Nations Globally Harmonized System of Classification and
Labelling of Chemicals (GHS) classification prediction for use in skin sensitization assessments [3].

SARA-ICE uses data from the publicly available Integrated Chemical Environment (ICE; https://ice.ntp.niehs.nih.gov/) database and the Unilever
SARA and Cosmetics Europe databases. The model uses a Bayesian statistical framework to define the EDO1, a human-relevant PoD representing
the dose with a 1% chance of inducing sensitization in a human predictive patch test (HPPT) population. The EDO1 is calculated using any
combination of HPPT, local lymph node assay (LLNA), and/or NAM data. NAMs include the in chemico direct peptide reactivity assay (DPRA) or
kinetic DPRA and the in vitro KeratinoSens™, h-CLAT, or U-SENS™ assays. For a chemical of interest, the model returns the probability of each
GHS classification conditional on the distribution of the ED,,.

» Afree, publicly available, software container with user-friendly graphic user interface (GUI) has been developed for SARA-ICE.

» Here we present a case study using the SARA-ICE Model to assess the skin sensitization potency of six isothiazolinones (Table 1). Isothiazolinones
are widely used as antimicrobial preservatives/biocides and are known to have skin sensitizing potential (GHS category 1 or 1A for the
isothiazolinones assessed in this study [4]). This study builds upon previous work [5] that applied non-animal DAs for skin sensitization to generate
quantitative risk assessments for isothiazolinones.
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Call1ifP(1) > 6,

Call NC if P(NC)> 8,,,
Call 1AIfP(1A | 1) = O,
Call1Bif P(1B | 1) > B¢y

butyl; 4299-07-4)

GHS
classification
probabilities

Categorical measure of
sensitiser potency
Probability that chemical
potency should be
categorised as GHS 1A,
1B or NC.

Figure 2. ED,, Estimates for Isothiazolinones

MIT: DPRA, KeratinoSens, h-CLAT -
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» Solid yellow lines indicate the
reference LLNA EC;.

*NESIL = No expected skin sensitization induction level
**US EPA = United States Environmental Protection Agency
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Table 2. Estimated ED,, and GHS Classification for Isothiazolines
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Discussion

the DA.

estimate.

The SARA-ICE DA classified all compounds as likely to
be GHS Category 1A in instances where a conclusive
classification was possible. For MIT and BIT, SARA-ICE .
was unable to assign a GHS subcategory for instances
where LLNA or HPPT data were the only input values for

« For the purposes of deriving safe exposure levels,
SARA-ICE predictions using only NAM data provided a
more protective PoD for risk assessment than the
NESILs (referenced in Table 1), except for CMIT/MIT.

« A measure of uncertainty (the SARA-ICE prediction
uncertainty ratio, SPUR) provides the width of the interval
between the 51" and 50t percentiles. Generally, the
greater the number of data inputs, the narrower the
SPUR estimates and the more certainty in the ED,

« A GUI allowing easy access to the SARA-ICE model has
been developed (Figure 3). It provides estimates of ED,,
at the 5!, 50t and 95! percentiles and the ability to
predict GHS subcategories based on varying confidence
thresholds. Outputs also include the ED, estimate for
the 0.5% to 99.5" percentiles in a downloadable format.

evaluation for inclusion in TG 497.

SPUR = SARA-ICE Prediction Uncertainty Ratio, Pr = Probability, NC = Not classified
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Figure 3. SARA-ICE Software Container GUI
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(% depletion) (ug cm?) oom | (bg om?
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. -2
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isothiazolin-3-one and 2- 141.36 HC— N oﬁ Cys: 100% EC, s 3.41 uM CD86 ECZOO: 2.81 pg/ | 0.0049% to |\ A 0 602 0.83 [12 1A 120 45
methyl-4-isothiazolin-3-one; [12] N Lys:: 10.6% ICsp: 19.9 uM cv 135004 /”? m 0.048% Nsensitised' 0to 7 83 [12] '
55965-84-9) ol 75- 20 HGIM (9 studies) )
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BIT 0 DSA: 45 ug cm-2
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. o . 200~ * - 3- 1.vJ7/0
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H,C o EC.:
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isothiazolone; 64359-81-5) ys. 11076 50 09 CV,: 0.9 pg/ml N
(2 studies)
BBIT / Cys: 100% = EC,=3.84uM = CD54 EC,g: 3.01 ug/ml
- - . fh_2L - . (0] 1.5- . 200- .
(1,2-Benzisothiazolin-3-one, 2- 7 5 @f{w—\_\ Lys: 0% Cop: 53.0 UM CDB86 EC,gq: 3.15 pg/m N/A 1 15 N/A
CH,
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