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Background In order to improve solubility and dissolution rate of pharmaceutical products, formation
of pharmaceutical composites composed of active pharmaceutical ingredients (APIs) and additives are
focused on so far. A hot melt extrusion, which is one of the methods to produce pharmaceutical composites,
is considered as the potential production method [1]. However, a thermal decomposition of the APIs in this
process can occur because of the heating process to melt additives. In this study, we focus on melting point
depression driven by CO; for lipids. By using this melting point depression, the pharmaceutical composite can
be formed at the lower temperatures. Knowledge of lipid melting point depression driven by CO2 is useful
and important for process design of the pharmaceutical composite fabrication. We propose a estimation
method of melting point depression driven by CO, from molecular informatic approach.

Calculation  Melting point depression by CO; can given from solid-liquid-gas equilibrium criteria using the
following equations:

f1V = flLszv = sz = fzs (1)
where f is the fugacity, each subscript is 1 for CO; and 2 for solid solute, and superscripts S, L, and V mean
solid, liquid, and vapor phases. In order to calculate the fugacity of liquid and vapor phases, Peng-Robinson
equation of state (PR-EOS) is used because of high pressure conditions on the solid-liquid-gas phase

equilibrium calculation. PR-EOS is given as follows:
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We conclude that this estimation method can be useful
for the pharmaceutical composites using melting point
depression driven by CO,.
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