[F]2105-2am-09 A& 10555454 (2025)

B RERR RS RIS Z B UV dR 2 2 L
(BEABET - HAN A2 OfMN  Fot ' - I B

By wavelength-selective infrared radiation during recrystallization, we have been able to
control the interactions between molecules and regulate different crystal polymorphs.
(!Graduate School of Engineering, Osaka University, 2NGK INSULATORS) O Norimitsu
Tohnai' , Yoshio Kondo?

Polymorphism control is a critical process in the development of pharmaceuticals and
functional materials. In the case of pharmaceuticals, different polymorphs can lead to
alterations in properties such as solubility and stability, which can significantly impact the
bioavailability of drugs. Typically, polymorphism is managed by altering factors such as the
solvent, temperature, rate, and recrystallization method during the process. In this study, we
developed a wavelength-selective infrared radiation device using metamaterials and
successfully controlled the polymorphism of active pharmaceutical ingredients (APIs) by
irradiating specific wavelengths of infrared during recrystallization. Small and medium organic
molecules aggregate through non-covalent bonds such as van der Waals forces, hydrogen bonds,
and n-7 interactions between molecules, and crystals are constructed hierarchically. Infrared
radiation has been shown to directly excite the vibration of functional groups involved in
intermolecular interactions, thereby inhibiting the formation of specific bonds. Additionally,
these molecules are solvated in their solutions, and selective desolvation can be promoted by
infrared radiation. These effects can be utilized to control crystal polymorphism. In this
presentation, we will discuss the control of crystal polymorphism of active pharmaceutical
ingredients, including ritonavir and febuxostat.
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