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OWRHEE / Theme of Research

More than 80% of active pharmaceutical ingredients (APIs) are marketed as crystalline solids due to its high stability and its effective
manufacturability. However, more than 40% of API crystals have poor solubility that leads to low bioavailability. In addition, API crystals are
commonly having other problems such as poor flowability and compressibility, which are critical in the solid dosage form development. Multi-
component crystals (MCCs) are crystals of APIs that incorporate guest molecules or coformers into the crystal lattice and have different
crystal structures and physical properties than that of the parent API crystal. In this research, we utilize MCC formation or cocrystallization to
improve the physicochemical properties of two cardiovascular drugs.

@®RMWEE / Outline of Research

We aimed to synthesize multi-component crystals (MCCs) of telmisartan and another cardiovascular drug with various coformers. The APlIs
used in this study are cardiovascular drugs with a very low solubility in biological solutions, causing slow dissolution and poor bioavailability.
MCC screening were conducted using liquid assisted grinding followed by characterization using powder X-ray diffraction. The crystal
structure of the resulting MCCs was determined by single crystal structure analysis. The pharmaceutically relevant physicochemical properties
of the MCCs were evaluated and correlated with their crystal structure.

O®MEFE / Results of Research

A hydrate and two anhydrate salts of telmisartan were obtained. The crystal structure of the salts was successfully determined using single
crystal structure analysis. The resulting salts showed a significant improvement on their solubility and intrinsic dissolution rate compared to
the parent drug. The improvement of their properties is correlated with the change in their crystal structure. The flowability of the resulting
salts are also increased due to the change in the particle size and morphology. We have submitted the results of this study to a
crystallography journal. For another API, we obtained three successful coformers for MCC formation in our screening study. The crystal
structure of a new MCC with one of the successful coformers has been determined.

@45#%OFE / Further Research Plan

Further investigation on the polymorphic transformation and relationship between telmisartan anhydrate salts will be continued. Therefore,
structure determination from powder diffraction will be conducted and continuous collaboration with Uekusa Laboratory is expected. For the
other API, characterization and evaluation including stability, solubility, intrinsic dissolution rate, and powder properties of the new MCC will be
conducted. This research will be proceeded with recrystallization experiments to obtain the single crystal of the new MCC with the other
successful coformer for the crystal structure determination and followed by their characterization study. Presentation in an international
conference and a joint publication are planned in 2024.
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