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ABSTRACT
Nanomaterials can affect human health through various exposure routes, including inhalation, ingestion, injection, and intravenous contact. Traditional risk assessment methods, such as qualitative or semi-quantitative control banding tools, often rely on limited safety data, leading to uncertainties in evaluating nanomaterial-related risks. To address this gap, a comprehensive a framework was developed by integrating Bayesian Network (BN) modelling with control banding. This framework was applied to assess the health hazards associated with common nanomaterials including nano-silica, nano-titanium, and nano-silver. The BN model utilized input nodes based on data from published studies, encompassing physiochemical characteristics, biological impacts, exposure routes, and study types. The model’s flexibility enables effective prediction of potential hazard exposure, supporting more informed risk-based decision-making. Additionally, the framework recommends appropriate control measures tailored to specific operational conditions and hazard levels, enhancing workplace safety. Overall, this integrated approach offers a more detailed and adaptable method for nanomaterial risk assessment, with outcomes comparable to or exceeding those of existing assessment tools.
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