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Abstract

The use of lithium as a highly effective therapeutic for the treatment of bipolar disorder and major depressive disorder has
been historically hindered by a narrow therapeutic window between efficacy and toxicity. In 2013, lithium was modified to
have improved pharmacokinetic properties through the use of an ionic cocrystal with salicylate and L-Proline, known as
LISPRO, that has since been taken through to phase 2 clinical trials for the treatment of Alzheimer’s disease. But did we
get the right crystal form? Polymorphism in ionic cocrystals is an understudied phenomenon. As such this was
investigated in LISPRO which found that the previously reported cocrystal polymorph of LISPRO, LISPRO(a), is in fact
metastable. LISPRO(a) was found to transform under slurry conditions to the more thermodynamically stable polymorph,
LISPRO(B), which possesses a highly similar Powder X-ray diffraction (PXRD) pattern. We assessed the polymorphism of
a similar lithium L-Proline cocrystal with 4-methoxybenzoate (L4AMPRO) which was shown to form the kinetically hindered
but thermodynamically more stable LAMPRO(a) form, and the metastable LAMPRO() and (y) forms. These case studies
in the polymorphism of pharmaceutically-relevant agents offer cautionary tales and lessons on the mechanochemical and
solution-based methods to study polymorphism in ionic cocrystals.
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