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All-atom MD analysis of adsorption stability on the aspirin crystal surface ('Engineering
Science, Osaka University, *Graduate School of Engineering Science, Osaka University) O
Teppei Matsumura,' Senri Tanaka,” Nobuyuki Matubayasi

Differences in crystal habit can affect physical properties such as dissolution properties, and
it is important to control crystal habit in the pharmaceutical field. The crystal of aspirin, a
typical pharmaceutical, has two major crystal faces, the (001) face and the (100) face, and the
crystal habit can be characterized by these faces. In the present study, the adsorption free
energies of aspirin molecules on each crystal face of aspirin in various solvents were evaluated
at the atomic level by applying the all-atom MD and energy representation methods.

For each solvent examined, the adsorption of an aspirin molecule is more favorable on the
(001) face than on (100). The solvent affects the difference in the adsorption free energy
between the (001) and (100) faces, which corresponds to experimental observations. In addition,
the free energy is divided into contributions from the crystal and solvent components, and the
contributions of stability factors such as hydrogen bonding and interaction energies are

discussed.
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Adsorption free energies of aspirin onto the (001) and (100) faces
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