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B EERHE T 50, FEERE E SKFE B E I IIMBE R S D22 7R L, FEFIRIE EBBKFIO L3 X% 7R3
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This paper, entitled "Elucidation of Dehydration and Rehydration Mechanisms of
Pharmaceutical Hydrates by Activation Energy Analysis," reports on the study of dehydration
and rehydration processes of hydrate crystals of active pharmaceutical ingredients (APIs)
from the viewpoint of crystal structure and activation energy (E.). A quantitatively evaluation
of the ease of dehydration and rehydration of hydrate crystals is important to prevent the risk
of unwanted crystalline phasetransfer in drug production.

The correlation between the model-dependent isothermal £E. and the
model-independent non-isothermal E, was found to be constant, indicating that the
non-isothermal method can be used to compare the £, among multiple hydrate crystals. The
non-isothermal method is superior for comparing hydrates with unique dehydration
mechanisms because the dispersion of E, values is small.

The dehydration and rehydration behaviors of 11 API hydrate crystals can be divided
into three classes by E, with their boundary values of 120-130 kJ/mol. The features of solvent
water packing modes relates to the Class. The E. required for dehydration is small for Class 1
and Class 2, while a larger E, is required for Class 3. Although the non-isothermal method
calculates E, directly without using the rate constant for dehydration, it is shown that there is
a correlation between the non-isothermal £, and the rate constant for dehydration.

The non-isothermal Ea method has great advantages in the unified evaluation of
hydrate crystals with various dehydration mechanisms quantitatively, and we have established
an evaluation system for E.. Using this method, the correlation between the classification and
the characteristic water packing structure in the crystal was clarified. In this study, we
proposed a new method to evaluate the dehydration and rehydration processes of various
hydrate crystals by Ea., and obtained knowledge on the stability of hydrate crystals of APIs

and the mechanism of dehydration and rehydration transition.
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