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Application of Isothermal Microcalorimetry for
Stability Evaluation of Solid Dosage Form
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This review demonstrated the possibility of application of isothermal microcal orimetry
(IMC) for stability evaluation of solid dosage form. Various kinetic equations derived from the
different reaction model in the solid state were applied for the obtained data using isothermal
microcalorimeter. Suitable decomposition rate constant was successfully derived from the most
appropriate kinetic equation evaluated by curve fitting method. Experimental decomposition
rate constant of solid dosage form was determined by the time-consuming conventional method,
which took more than 6 months. The predicted values were in good agreement with the experimental
values. By using this method, the stability of solid dosage form can be predicted by a simple
operation in a short time. Application of IMC would be useful for the screening test for the

drug stability.
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Fig.1 Comparison of heat flow-time curves of form |
and form Il at 25, 40, 50, 600.
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Table 1 Value of m for solid state kinetic equation.

kinetic equation Decomposition

mechanism
a20 kt 0.62  1d-diffusion
(10 o)In(10 )0 aO kt 0.57  2d-diffusion
10(2/3) ao(loa)?3okt 057  3d-diffusion
[1O(10 a)¥3)20 kt 0.54  Jander
OIn(10 a)O kt 1 first order

10(10 a)v2g kt 1.11  2d-phase boundary
10(10 a)¥3o kt 1.07  3d-phase boundary
o0kt 1.24  zero order
[OIn(10 a)]¥20 kt 2 Avrami-Erofe'ev
[OIn(10 a)]¥30 kt 3 Avrami-Erofe'ev
[OIn(10 a)]¥40 kt 4 Avrami-Erofe'ev
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Fig.2 Fitting curves of Jander equation for IMC data

of form | at 25, 40, 50, 600.
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Fig.3 Fitting curves of Jander equation for IMC data
of form Il at 25, 40, 50, 600.
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Fig.4 Arrhenius plots of apparent decomposition rate
constants (k') for form | and Il calculated from
IMC data.
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Fig.5 Arrhenius plots of decomposition rate constants
for from | and II.
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Fig.6 Decomposition profile of form Il obtained by
IMC and actual remaining percent determined
by HPLC at 600.
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Fig.7 Decomposition profile of form |l obtained by
IMC and actual remaining percent determined by
HPLC at 250.
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Enthalpy vs fill volume
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Fig.8 Enthalpy vs. fill volume for the 20 ml glass

ampoule. The dotted lines represent the accepted
maximum and minimum values for the enthalpy,
the solid line represented the accepted mean
value for the enthalpy.
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Fig.9 The rate constants and the enthalpy changes of the test reaction determined by the operators using different

units.
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