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Mechanism elucidation and control of crystal polymorphic phase transitions of
drugs in supercritical carbon dioxide

UCHIDA, Hirohisa
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This work aims to elucidate the mechanism of a polymorphic phase transition
of drugs treated by a new technique of decompressing carbon dioxide after contacting the drugs to
supercritical carbon dioxide. In this work, we examined the effects of several operating parameters
such as temperatures and pressures of supercritical carbon dioxide, decompression rates of carbon
dioxide from supercritical conditions to an atmospheric pressure condition, and drying states of
drugs: moisture in the drugs on a polymorphic phase transition of theophylline in supercritical
carbon dioxide. In case of changing temperatures, pressures, and decompression rates, a new
polymorphic phase transition was obtained. When theophylline samples after fully drying were
contacted to supercritical carbon dioxide, polymorphic phase transitions were not obtained. This
result showed that the moisture in theophylline would affect the polymorphic phase transitions of
theophylline treated by the present technique.
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