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The development of new solid-state pharmaceutical formulations often relies on optimizing critical physicochemical 
properties of the active pharmaceutical ingredient (API), such as hygroscopicity, bioavailability, dissolution, solubility, and 
melting point [1]. These properties can be enhanced through the design of multi-component crystals - salt forms, co-crystals, 
or solvates (Figure 1) – which are engineered by leveraging intermolecular interactions between the API and 
co-formers [2–4]. 

This work presents a series of novel multi-component crystalline forms with pharmaceutical relevance, designed to alter the 
solid-state properties of APIs. Structural characterization was performed using single-crystal X-ray diffraction, allowing the 
identification of key molecular interactions and solid-state features. Furthermore, we explore structure–property relationships 
to contribute to the broader understanding of solid-state behaviour in multi-component pharmaceutical systems and support 
the search for the most stable and efficient crystalline form of APIs. 

 

  
Figure 1. Double salt of API, counterion and Na. 
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