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Stability Evaluation of Pharmaceuticals by Thermal Analysis
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Usefulness of thermal analysis in evaluating the storage stability of pharmaceuticals is

discussed. Information on the molecular mobility of pharmaceuticals that is closely related to

the stability of pharmaceuticals can be obtained from enthalpy relaxation and mechanical re-

laxation determined by differential scanning calorimetry, thermomechanical analysis, and dy-

namic mechanical analysis.
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Fig.1 Enthalpy relaxation endotherm of glassy poly

(vinylpyrrolidone) .
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Fig.2 Increase in relaxation enthalpy with storage time

for PVP. @T-47; IT,-32; AT,-16.
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Fig.3 Increase in relaxation time constant with scaled
temperature T, —T. Msucrose; Mlindomethacin,

@PVP.
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Fig.4 Changes in the length of glassy PVP films.
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Fig.5 Shear storage () and loss () modulus

of amorphous indomethacin as a function of ra-

dian frequency at 44 C.
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Fig.6 Arrhenius plot of average relaxation time for
amorphous indomethacin. The line represents

the best-fit line to the VTF equation.
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Fig.7 Enthalpy recovery of sucrose formulation stored
at 40°C (T,-19) .
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Fig.8 Relaxation time constant for sucrose (@) and
The dashed lines
represent the best-fit lines to the VTF equation.

trehalose ((C) formulations.
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Fig.9 Antibody aggregation in sucrose (@) and tre-
halose () formulations as a function of #/7.
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Fig.10 WLF plot of y-globulin aggregation in freeze-

dried formulation with dextran.
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