Novel informatics approaches for the regulatory management of UVCB substances
Hannah Gerstmyer1, Raymond Lui2, Slade Matthews1. Computational Pharmacology and Toxicology Laboratory, Sydney Pharmacy School, The University of Sydney1, Sydney, NSW, Australia; Australian Industrial Chemicals Introduction Scheme, Department of Health, Disability and Ageing, Australian Government2, Sydney, NSW, Australia.

 
Introduction. Common chemical entities such as petroleum products, botanical extracts, and resins frequently have large numbers of constituents whose identities and concentrations fluctuate with source material and manufacturing processes. These entities, ‘substances of unknown or variable composition, complex reaction products and biological materials’ (UVCBs) evade precise structural representation [1]. This poses an ongoing cheminformatics challenge for federal regulators like AICIS who rely on accurate substance characterisation to manage hazard data for public safety.

Aims. This project aims to establish a new uvcbfile format to encode UVCB constituent data in a manner that: (1) accounts for structural variability and (2) facilitates the transformation of structural data for modelling and analysis.

Methods. A literature review of international regulatory requirements for UVCB nomenclature and current methods of encoding UVCB substance data was completed. Potential UVCB datasets were investigated and will be used to populate uvcbfiles with constituent information collated by semi-automated data-scraping. Markush structures and associated fingerprints that capture structural variability will be generated from uvcbfiles. Structure-based clustering of fingerprints will be performed and compared with manufacturing and hazard classifications.

Results. The uvcbfile format has been developed using a JSON-based structure to encode five levels of constituent structural representation [2]. A new dataset of uvcbfiles is being generated for 141 petroleum UVCBs [3] and a workflow for augmenting structural information from PubChem has been developed.  

Discussion. It is expected that further chemical structure-based clustering of this petroleum dataset will align with existing manufacturing and bioactivity-based groupings, thereby linking structure and hazard classification, and aiding AICIS in its management of UVCB data. Once finalised, this methodology should also be applicable to other UVCBs.
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