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Solvates are ubiquitous in pharmaceutical crystalline solids [1]. Such solvates of a given drug molecule can exhibit different
physicochemical properties such as solubility, thermal stability, and mechanical strength [2]. Hence, it is of extreme importance to
understand the role of solvent molecules in determining the mechanical properties of the solvates via the nanoindentation technique,
especially in view of the manufacturing of pharmaceutical tablets as well as the recent understanding of structure-property correlations
in molecular crystals [3].

The current investigation reveals the role of guest lattice solvents in tailoring nanomechanical responses (hardness and elastic
modulus) in different crystalline forms of two pharmaceutically active compounds, in particular with respect to the supramolecular
structure and energetics of interaction topology of molecules. The nanomechanical responses of two crystalline phases of a
dihydropyrimidine analogue are similar irrespective of the presence (or absence) of the guest dichloromethane lattice solvent [4]. In
contrast, the mechanical properties of two differently solvated forms (acetonitrile and DMSO) of the second related compound are
anisotropic (Fig. 1). The structural features of all crystalline forms demonstrate that depending on the presence of specific guest
solvent molecule and interaction topology of host-guest intermolecular interactions along with their relative orientations in the crystal
lattice, majorly decide their nanomechanical properties (hardness and elastic modulus).
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Figure 1. Guest solvent-dependence of nanomechanical properties in pharmaceutical crystalline solids.
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