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Abstract:

Interactions between Active Pharmaceutical Ingredients (APIs) and excipients represent a critical challenge in drug development and formulation, as
they directly affect stability and therapeutic efficacy. Traditional methods such as DSC, FTIR, and XRPD are widely used to detect these interactions;
however, they lack predictive power, resulting in higher costs and longer development timelines. In contrast, Artificial Intelligence (Al) has
demonstrated high predictive accuracy, ranging from 91% to 97% with algorithms such as SYM and deep neural networks. These predictions were
experimentally validated in cases such as paracetamol with vanillin and methylparaben. The study concludes that integrating Al with conventional
methods provides a dual approach that enhances drug development efficiency and safety, while highlighting the need for specialized databases and

explainable Al to strengthen trust in predictive models.
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