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Introduction. Common chemical entities such as petroleum products, botanical extracts, and resins have large numbers of constituents whose identities and concentrations fluctuate with source material and manufacture (Prussia et al, 2024). These entities, ‘substances of unknown or variable composition, complex reaction products and biological materials’ (UVCBs) evade precise structural representation. This limits the ability of federal regulators like AICIS to use quantitative structure-activity relationship (QSAR) models in UVCB hazard assessment required for public safety. 
Aims. This project aims to develop an end-to-end QSAR modelling workflow that predicts a range of toxicity endpoints from the complex structural information of multiconstituent petroleum UVCB substances.
Methods. A literature review of international regulatory requirements for UVCB nomenclature and current methods of encoding UVCB substance data was completed. Structural information for a dataset of 141 petroleum UVCBs (House et al, 2020) has been collated from ECHA CHEM and will be encoded using the novel uvcbfile format. Markush structures and associated constituent fingerprints will be generated from these files and paired with their parent UVCBs’ bioactivity data to train a QSAR model. The performance of the model on unseen petroleum UVCBs will be assessed and compared with their existing manufacturing classifications and toxicity assay endpoints.
Results. The uvcbfile format has been developed using a JSON-based structure to encode five levels of constituent structural representation (Lai et al, 2022; Clark et al, 2019). Petroleum UVCB bioactivity data (House et al, 2020, 2022) has been collected and a workflow for augmenting structural information from ECHA CHEM has been developed.
Discussion. It is expected that the trained QSAR model will identify key constituents of different petroleum substances that are predictive of their hazard class.  Once finalised, this methodology should also be applicable to other UVCBs.
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