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Abstract

The application of micronization in pharmaceutical industries is important because most
pharmaceutical compounds are poor water soluble. To solve this problem, a micronization
of pharmaceutical compounds is effective to improve solubility and dissolution rates of
drugs into the living body. However, conventional processes (i.e. comminution and solute
recrystallization) have some disadvantages. As an alternative to the conventional
processes, the spray drying using supercritical carbon dioxide as an atomizing medium is
proposed in this paper. In the study, this process was evaluated the technical
characteristics for the development of fine particle produced technology. This process was
applied to micronize the theophylline under various experimental conditions. The results
showed that the production of theophylline particles was agglomerate and the
morphology of the particles which were constituting agglomerate were columnar, plate-
like, and spherical. In addition, the micronization of this process neither observed the
residual solvent of theophylline particle obtained, nor changed the crystal structure.
Moreover, this study revealed the process parameters that can change the particle size of
produced particles. The particle size can be control by changing the mixture and
dissolution state of carbon dioxide and solution in the mixing section, and the
crystallization phenomena in the droplet. Finally, this study presented the elucidation of

the particle produced mechanism and particle size control guidelines by this process.
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