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Objectives
q Integrate experimental and non-experimental data
to be practically useful for safer alternative decision
making.
q Reduce or eliminate animal testing in chemical
hazard identification and assessment.
q Reduce unnecessary testing
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Checklist for the available physico-chemical and
sensitization data
Physico-chemical and use application data

Experimental skin sensitization data

q

Impurities/degradants

q In chemica Direct Peptide Reactivity Assay (DPRA)

q
q

Molecular weight
Octanol-water partition coefficient

q In vitro LuSens
q In vitro KeratinoSensTM assay

q

Vapor pressure

q In vitro human cell line activation test (h-CLAT)
q In vitro Myeloid U937 Skin Sensitization Test (U-SENSTM)

Experimental skin irritation data
q

In vitro skin irritation: OECD 439, EpiSkinTM,
SkinEthicTM

q

Acute dermal irritation/corrosion (OECD 404)

q
q

Acute dermal toxicity (OECD 402)
24 hr/48hr Human Patch Test

q
q

21 day Cumulative Human Patch Test
Other (Specify: )

q In vitro modified myeloid U937 skin sensitization test
(mMUSST)
q Local Lymph Node Assay (LLNA)
q Mouse Ear Swelling Test (MEST)
q Guinea Pig Maximization Test (GPMT)
q Buehler test
q Human Repeat Insult Patch Testing
q Other (Specify:

)

Checklist for the structure-activity relationship (qSAR) and
read-across analysis
q Does this chemical possess a reactive site that will allow it to covalently bind to protein (i.e., via nucleophilic
attack)?
q Can this chemical associate with proteins via coordinating bonding?
q Can this chemical be converted into a reactive form during product manufacturing process?
q Are there any precursors or side-products (contaminants) in the chemical receipt material that can associate
with proteins?
q Can this chemical be metabolized into a reactive form and what is the probability of this occurring?

Subsequently, evaluate parent chemical, impurities, degradants with the use of qSAR
software program (e.g., VEGA, DEREK, etc.) and read across.
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Selected qSAR software tools for predicting
toxicological endpoints
Human toxicity
So.ware
Acute oral toxicity

TEST

VEGA

OncoLogic™

TOPKAT

Derek Nexus

x

x

x

x

x

x

Skin sensi6za6on
Developmental toxicity

x

x

x

x

Mutagenicity

x

x

x

x

x

x

Skin irrita6on

x

x

Eye irrita6on

x

x

Carcinogenicity

x

x

The reliability of qSAR prediction varies model-to-model. In order to confidently
predict the appropriate endpoints, the data collected from qSAR approach has to
be carefully evaluated together with read-across, mode of action, and professional
judgment.
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Analysis of qSARs and read-across: structural features seen
in skin sensitization
No MW 500 threshold is
existing for skin
sensitization*
The key determinant of
skin sensitization potential
and potency is the
chemical reactivity of a
given substance*
*Based on an analysis of a
latest public data set of
approximately 3000
substances evaluated in
experimental animals (EU
REACH/ToxNet)
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Overview of skin sensitization mechanism

Wong et al. (2015). FronCers in Pharmacology, Vol. 6, ArCcle 94
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(1) Access through the
viable epidermis.
(2)Binding to skin proteins.
(3) Langerhans cells (LCs)
bind to the hapten–
protein complex and
differentiate into matured
dendritic cells (DCs)
during migration to the
lymph node.(4) LCs
present haptenated
protein to the naïve Tlymphocytes. (5) Clonal
expansion of specific Tcells. (6)Proliferated Tlymphocytes disseminate
into the blood circulation
resulting in sensitization of
an individual.

Non-animal methods for hazard identification
of skin sensitizing chemicals

A tiered testing strategy based on skin sensitization mechanism and the
complementary characteristics of the included methods.
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Non-animal methods for skin sensitization
potency testing: h-CLAT and DPRA
In this method, h-CLAT and
DPRA as the first screening
methods for skin sensitization
provides the accuracy of 85%
and 71% for the potential and
potency prediction,
compared with LLNA.
Minimum induction threshold
(MIT) was determined as the
smaller of either EC150 or
EC200.
MIT showed a correlation with
EC3.
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Conclusions
q The simple checklist approach improves the new chemicals or safer alternatives
screening performance and help us achieve more consistent results.
q Well documented integrated checklist approach not only offers the possibility of
verification but also instills the discipline of higher performance in safer chemical
alternative assessment.
q No toxicological test is perfect – including the animal tests – it is important to know
their strengths and limitations
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