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The ability of long-established pharmaceutical
compound trospium chloride (TCl) to form solvates was
investigated. Taking into account the solubility of TCl
(and, therefore, material consumption), different solvate
screening approaches were considered: slow evaporation,
slurrying and anti-solvent addition. We applied them on
20 polar solvents. Five solvates, with solvents methanol,
acetonitrile,  propionitrile, N, N-dimethylformamide,
nitromethane and a dihydrate were identified and
characterized by various analytical techniques. The
structures of all solvates were determined by
single-crystal X-ray diffraction. The reproducible forms
were further characterized by powder X-ray diffraction,
desolvation behaviour was observed by thermoanalytical
(TGA/DSC) methods and solubility in particular solvents
was determined via UV-Vis spectrophotometry or
gravimetric measurements. Structural features of novel
solvates and of previously described polymorphs and
cocrystals of TCl were compared, presented by a tree
diagram which classifies the structures according to their
molecular packing.
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Figure 1. Tree diagram of trospium chloride solid forms
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Recently, co-crystallisation has been shown to allow the
growth of single crystals from compounds that could not
be crystallised on their own [1]. This observation directed
our attention towards the role of solution-state
supramolecular assemblies in the formation of cocrystals.
A relatively simple and experimentally well-characterised
system, the indometacin—nicotinamide co-crystal [2]
dissolved in alcohols or acetonitrile was selected for
preliminary investigations.

The formation and stability of molecular aggregates
were studied through a series of molecular dynamics
simulations. As starting points, pre-aligned
supramolecular synthons from the crystal structure or
randomly placed solutes in cubic solvent boxes were
used. The behaviours of dilute, saturated and
supersaturated solutions were compared. Trajectories
were simulated and analysed using the Gromacs package
[3] and the general amber force field [4].

The results show that simple hydrogen-bonded dimers
are not stable in these solutions, but pairs of molecules
often remain in close proximity even when there are no

longer hydrogen bonds between them.
Indometacin-indometacin and indometacin-nicotinamide
contacts are more persistent than

nicotinamide-nicotinamide contacts. In both saturated and
the supersaturated solutions, a dynamic set of clusters is
formed, with the mean cluster size being bigger in the
supersaturated solutions. This result is qualitatively
consistent with the observed gradual decrease of the
diffusion coefficients with increasing concentration,
which was measured by solutlon PFG NMR
spectroscopy. Further changes in the "H chemical shifts
of the dissolved species with increasing solute
concentration indicate changes in the local environment
of the aggregating molecules. The clusters are dynamic
both in terms of their size and structure, i.e., no
crystal-like aggregates are observed. Both the mean and
maximum cluster size show a marked fluctuation, but no
appreciable drift towards larger sizes.
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