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During the last decades designing efficient and safe drugs has been facilitated by a better structural 

understanding of drug targets using techniques such as X-ray diffraction, molecular modelling, electron 

diffraction and many methods to characterize ligand binding to proteins of interest. However, these 

powerful tools have led to drug molecules with more and more challenging physico-chemical 

properties such as e.g., solubility. Accordingly, discovering new chemical entities which act in an 

efficient way to fight diseases has been facilitated by above mentioned approaches. However, at the 

same time delivering such molecules to the human body became more challenging. As for reasons of 

patient convenience and compliance most drugs are administered orally, solubility and dissolution of 

drugs in the gastrointestinal tract is key. During pharmaceutical research and development ways must 

be found how to make a drug sufficiently soluble to guarantee a sufficient bioavailability to make the 

drug working efficiently. 

As solubility represents an equilibrium state between dissolved and undissolved material, solid-state 

properties of drugs become relevant in this context. Researchers find a plethora of tools in the solid-

state-selection toolbox to improve solubility, dissolution and other physico-chemical properties which 

are relevant for processing of the active pharmaceutical ingredient (API), its stability, formulation and 

finally stability of the drug product. Amongst such solid-state forms are traditional approaches such as 

pharmaceutical salts, polymorphs, pseudo-polymorphs but also new techniques such as co-crystals, 

co-processed APIs. Additionally, whereas selection of a solid-state form for an API has been an isolated 

task during the past, today this has become a multidisciplinary one including a lot of API-manufacturing 

and formulation aspects, e.g., particle engineering and bio-enabling formulations but covering also 

other disciplines such as bio-pharmacy, ADME aspects as well as aspects from toxicology, 

pharmacology and clinical topics. 
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