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Application of Thermal Analysis to the Pharmaceutical Development

Katsuhide Terada

(Received Nov. 25, 2010; Accepted Dec. 21, 2010)

The pharmaceutical development challenges various processes from the exploration of
potential candidates of API (active pharmaceutical ingredient) to the manufacturing of pharmaceutical
products. To ensure the developability of drug candidates, the full understanding of physicochemical
characteristics of API is indispensable for the formulation and manufacturing of pharmaceutical
product.

We have introduced the usefulness of thermal analysis for the evaluation of various
physicochemical characteristics of pharmaceuticals from API to pharmaceutical products. In
the field of API, such as thermodynamic relative stability of polymorphs, quantitative relationship
between dissolution rate and morphology, and crystallization mechanism of amorphous to polymorphs
were studied. In the field of pharmaceutical products, such as compatibility of formulation,
evaluation of stability of pharmaceuticals, monitoring of wetting and disintegration process,
physical stability estimation of solid dispersion, optimum manufacturing process for freeze drying
product were studied.

Keywords: polymorphs, hydrates, crystallinity, stability, solid dispersion, compatibility,
lyophilization, dissolution, disintegration, phase transition
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Fig.3 Heat of solution of Tolbutamide polymorphs.
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Fig.4 Simultaneous measurement of XRD-DSC for
Tolbutamide form I.
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Fig.5 Comparison of molecular packing between at
high temperature phase and at low temperature
phase of Tolbutamide.
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Fig.6 Phase transition of Acrinol Monohydrate by XRD-
DSC.
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