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Background and Purpose: Direct and prolonged exposure to certain chemicals in consumer products
can potentially produce skin sensitization reactions. To minimize the risk of skin sensitization for
consumers, hazard assessments can be utilized to classify chemicals that a consumer may come into
contact within products either as non-sensitizers or sensitizers with varying degrees of potency. A
typical hazard assessment involves a literature search and evaluation of available toxicological test data.
However, in some cases, the chemical of concern has not been tested for skin sensitization potential
and read-across to structural analogs may be necessary. This can be true particularly for chemicals that
are impurities, breakdown products, or are only tentatively identified in laboratory analysis. Assessing
such chemicals can be time intensive, particularly if there is a large dataset of chemicals to evaluate.
The objective of our research was to identify and create general hazard determinations for well-defined
classes of chemicals with shared structures, which will reduce the effort required to evaluate newly
detected chemicals lacking chemical-specific testing data. The results of the first four class evaluations
are presented here.

Methods: We reviewed an in-house database of more than 7,500 skin sensitization chemical
assessments for classes of chemicals with similar structures to identify patterns in the conclusions of the
assessments. Four groups of chemicals were chosen for investigation based on frequency of detections
within consumer product extracts: alkanes, ethylene glycols, silanes and siloxanes, and aldehydes.
Available data were tabulated for each previously evaluated member of the class. For the purposes of
determining hazard for the chemical class, we relied on qualitative hazard conclusions (i.e., non-
sensitizer, weak sensitizer, moderate sensitizer, or strong sensitizer). Based on the review, we developed
definitions governing the allowable members of each chemical class.

Results: Over 40 similarly structured members with hazard determinations were identified within each
of these chemical classes. In all but a few cases, chemicals in the class shared the same skin sensitization
classification. Skin sensitization hazard was concordant in greater than 97% of members in each class,
with the exception of aldehydes. Among the aldehydes identified, saturated aliphatic aldehydes with
a carbon chain length greater than 13 carbons were found to be non-sensitizing, while saturated
aliphatic aldehydes with a smaller carbon chain length were sensitizing. In addition, unsaturated
aliphatic aldehydes were found generally to be sensitizers. In the few instances where the hazard
determination of one chemical differed from the rest of the chemical class based on experimental data,
the results were not compelling. For example, cyclooctane (CAS 292-64-8) identified among the alkanes
as a very weak sensitizer based on a positive mouse local lymph node assay (LLNA) in which an EC3 of
57.1% was derived. Such a high concentration is implausible in the consumer products of interest. The
remaining 406 alkanes were all classified as non-sensitizers and this classification was judged suitable
for the class. The remaining two chemical classes, ethylene glycols and silanes and siloxanes, were also
considered to be non-skin sensitizers, as long as chemicals met the class definition.
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Conclusions: Applying hazard determinations for defined chemical classes to newly detected
chemicals that fit within those classes reduces the time and resource burden of assessing large datasets
of extracted chemicals. However, we found that, in some cases, a small number of chemicals had hazard
determinations that differed from the majority of members in the same chemical class. Given these
examples, we suggest that chemical class hazard determinations should only be applied to newly
detected chemicals with no experimental skin sensitization data and no distinct features that deviate
from the class definition. As illustrated by the aldehydes identified, it is important to carefully define
the characteristics of a chemical class. Class-based determinations provide a weight-of-evidence (WoE)
approach to the assessment of chemicals that lack experimental data, but should be conducted within
a framework that defines and justifies the inclusion of new members.
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