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Black, white and gray or - Polymorphs-Amorphs-Solvates-Cocrystals-Salts -, which are the Differences, amongst and between?
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Nomenclature is sometimes considered as a pointless business and often it is shrugged off as a pure semantic game. However, it can achieve tremendous consequences, when brought to the courtroom of a patent litigation. A sloppy usage of the term alcoholate may overthrow a patent if an alcohol solvate is meant. But is the proton of the alcohol always at the OH group, could there be a salt, and which method will give a clear answer? When is a cocrystal a salt and when is it a solvate? When is a solvate a cocrystal?
Eventually we do not have clear answers and even intermediate states may exist [1]. This is why we have to find complicated descriptors or alternatively we pull back and simply distinguish between single and multi​component crystals, perhaps discriminating between stoichiometric and non-stoichiometric entities. 
It seems that the term polymorph is undisputed according to McCrone’s definition [2] and we have precise ideas how to distinguish between different polymorphic forms. Amazingly it is just a new form of Aspirin, which adopts a situation questioning the un​ambiguous​ness of the term. 
Recently it was found that Aspirin can form intergrown domains [3,4] with two different arrangements, the well-known Form I and a Form II, first suggested by S. Price et al. [5] and later thought to be trapped by M. Zavorotko et al. [6]. The intergrown crystals comprise both forms in one entity, which is why a single crystal can be indexed and refined on both cells. Employing batch scale factors, the ratio of both forms can be estimated, in cases of observable Bragg reflections for the crystal under investigation. Diffuse scattering indicates an approach to the amorphous state of small and dislocated domains, which can be controlled by the synthetic route.
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