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Developing better formulations for oral lipophilic drugs by accounting for both the solubility 
and the intestinal permeability

Poor aqueous solubility is a major challenge in today's biopharmaceutics. While solubility-enabling formulations can significantly 
increase the apparent solubility of the drug, the concomitant effect on the drug's apparent permeability has been largely overlooked. 

The mathematical equation to describe the membrane permeability of a drug comprises the membrane/aqueous partition coefficient, 
which in turn is dependent on the drug's apparent solubility in the GI milieu, suggesting that the solubility and the permeability are 
closely related, exhibit a certain interplay between them, and treating the one irrespectively of the other may be insufficient. In this 
lecture, an overview of this solubility-permeability interplay will be provided, and the available data will be analyzed in the context of 
the effort to maximize the overall drug exposure. Overall, depending on the type of solubility-permeability interplay, the permeability 
may decrease, remain unchanged, and even increase, in a way that may critically affect the formulation capability to improve the overall 
absorption. Therefore, an intelligent design of solubility-enabling formulation needs to consider both the solubility afforded by the 
formulation and the permeability in the new luminal environment resulting from the formulation.
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