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Evaluation of Drug Stability by Isothermal Microcalorimetry

Hisashi Mimura, Satoshi Kitamura and Shigetaka Koda
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The application of isothermal microcalorimetry to the drug stability was investigated.
Studies of reaction and decomposition kinetics under various conditions were deduced from the
shapes of the heat flow curves, and the activation energy of the decomposition was determined
from Arrhenius plots. The decomposition mechanisms of drugs in the presence of oxygen, wa-
ter and an additive were also studied and the utility of this technique to evaluate the solid-state
stability of drugs was demonstrated. Consequently, it is expected that the use of isothermal
microcalorimetry would provide a direct, rapid and simple method of assessing drug stability.
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Heat flow curves for cefdinir at various tem-
peratures. (a), 30°C; (b), 40C; (c), 50°C; (d),
70C.
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Fig.2 Relationship between /T and In dQ/dr for cef-
dinir.
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Fig.3 Chemical structure of FK409.
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Fig.4 Heat flow curves for three different lots of
FK409 at 60C.
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Fig.5 Chemical structure of impurity A included in
FK409 drug substance.
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Fig.6 Heat flow curves for FK409 under various at-
mospheres at 60 C. (a), nitrogen; (b), air; (c),
oxygen.
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Fig.7 Heat flow curves for a-form cefazolin sodium
at different moisture levels at 40 C. (a), 4.13;
(b), 4.19; (c), 4.35; (d), 4.46; (e), 4.57; (f), 4.70;
(g), 5.00 mol/mol.
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Fig.8 Relationship between microcalorimetric data for

a-form cefazolin sodium at 40 °C for 24 hours
and HPLC data at 40 C for 6 months. @, en-
thalpy change during 4-24 hours. O, decom-
posed percentage after storage at 40°C for 6
months.
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Fig.9 Heat flow curves for cefoseris sulfate drug sub-
stance and drug product at 40 C. (a), drug sub-
stance; (b), drug product (cefoseris sulfate: L-
arginine = 2:1).
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Characterization of Crystalline Pharmaceuticals and Development of
Simultaneous Measurement System of X-ray Diffraction and DTA

Kazuhide Ashizawa
(Received August 31, 1998, Accepted September 14, 1998)

The molecular details and phase transition of drug crystal were studied by thermal analy-
sis, combination of other measurements and simultaneous measurements of X-ray diffraction
(XRD) and DTA systems. In the crystalline state, methosorbinil have been shown to exist in
two polymorphic crystalline forms, a- and B-form crystals by DSC and infrared spectroscopy.
Transformation from the B- to a-form was observed at various heating rates, which were en-
hanced by the presence of a small amount of &-form crystals. Cefclidin has been shown to ex-
ist in three pseudopolymorphic crystalline forms, o-, B- and yform crystals by X-ray diffrac-
tometry. The relationship between the pseudopolymorphic crystal forms of cefclidin and water
content was studied by X-ray diffractometry, moisture analysis and vacuum freeze drying ex-
periments. The phase transition of crystalline cefclidin clearly indicated the effect of water
content on dehydration. In studying phase transition of pseudopolymorphism of E4031 and
E3060, XRD-DTA system technique which describe characterization of the phase transition of
pseudopolymorphism has been developed. The present study clarified the phase behavior of phar-
maceuticals with thermodynamics, and spectroscopic, and newly XRD-DTA system technique.
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