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In recent decades, the fields of pharmaceutics and drug delivery have become increasingly vital in the pharmaceutical industry, driven by the longer timelines, higher costs, and reduced productivity associated with new molecular entities (NMEs). However, the current formulation development process still depends heavily on traditional trial-and-error methods, which can be time-consuming, expensive, and unpredictable. 

Over the past ten years, the rapid advancement of computing power and algorithms has led to the emergence of a new discipline known as “computational pharmaceutics.” This field integrates big data, artificial intelligence, and multi-scale modeling techniques into pharmaceutics, presenting significant opportunities to transform drug delivery practices. In this presentation, two examples—solid dispersion and mRNA lipid nanoparticles—will illustrate the application of various computational tools in drug delivery. Computational pharmaceutics offers pharmaceutical scientists multi-scale perspectives, uncovering physical, chemical, mathematical, and data-driven insights across pre-formulation studies, formulation screening, in vivo predictions in the human body, and precision medicine in clinical settings. 
