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Autoxidation (AU) is a spontaneous, air-induced oxidation of organic molecules. It is a free- radical chain reaction of a chemical with molecular oxygen, resulting in the formation of oxidation products. Among the
latter, organic hydroperoxides are regarded as the most important with respect to eliciting adverse effects such as contact allergy [1]. AU significantly increases sensitizing potency by the formation of highly allergenic
oxidation products. Allergic contact dermatitis is one of the most common health problems in the industrialized world, and an estimated 20% of the normal population in Western Europe is sensitized to one or more
chemicals in the environment [3]. However, current /n sifico models to predict skin sensitization fail to identify compounds, forming sensitizing products by AU (pre-haptens). Therefore the model AU kinetics is

developed for predicting the extent of AU at different time frame.

AU is abiotic (non-enzymatic) process affected by both the chemical molecular structure and the experimental conditions. The aim of this work is the development of:
« AU simulator for prediction of the AU products and pathways
 Kinetic AU model for predicting the quantities of parent chemicals and their products as function of time, assuming the first-order kinetics

Database consisting of experimentally observed (documented) AU pathways for 60 chemicals was used as training set.
Structurally diverse chemicals were included in the training set such as terpenes, simple aliphatic and polyethyleneglycol ethers, aldehydes, aminophenols, etc., among which:
« 57 chemicals with observed AU pathways and quantitative data for the parents and AU products
« 3 chemicals with observed AU maps only
Experimental conditions, under which the published experiments were performed were as follows: air or oxygen exposure, room temperature, atmospheric pressure, AU in bulk or in the presence of different
solvents, nearly neutral (pH 7 - 7,5) or slightly alkaline (pH 8 - 9) medium, duration of AU from a few hours to several months.

Model 1: AU simulator containing generalized molecular transformations, extracted from the Model 2: AU Kinetics is based on experimental kinetics data for the chemicals from the training set.
observed AU pathways, and rules for their application Mathematical Formalism: [2]
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e The second model predicts the time variation of the observed
quantitative data for parent chemicals and their AU products with
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