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Abstract: Accurately predicting the tissue distribution of substances is essential to understanding their behaviour in 
biological systems. This knowledge is critical in fields like drug development, where it informs decisions about 
pharmacokinetics, therapeutic efficacy and potential toxicity; in the field of food safety, where it helps understand 
the accumulation of contaminants in edible tissues and excreta; and in environmental science, where it aids in 
understanding bioaccumulation in ecosystems. One commonly used parameter to describe the distribution of 
substances within an organism is the volume of distribution, which describes the theoretical amount of blood plasma 
needed to account for the total amount of substance in the rest of the body given its concentration in plasma. 
Besides several in vivo and in vitro methods developed over the years, some in silico methods have also been 
developed to predict such parameters. These in silico methods require only limited and more easily derivable 
experimental data for their prediction by extrapolating from existing data or using mechanistic equations describing 
mass transfer processes. This can reduce the need for in vitro and, especially, in vivo studies, thus saving time, 
money and reducing animal suffering. In recent years, much effort has been spent into the development of machine 
learning approaches for predicting the volume of distribution; machine learning is a more data-driven approach that 
does not require as much knowledge of the mechanistic behaviour as traditional in silico methods. Machine learning 
approaches utilize a range of algorithms, ranging from well-known ones such as random forest or support vector 
machine approaches to more novel algorithm based on a neural network architecture. In the presentation, an 
overview of the recent advancements in these machine learning approaches for predicting the volume of distribution 
will be provided. 
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