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Precise prediction of destabilization kinetics of a pharmaceutical emulsion
using magnetic resonance imaging
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The purpose of this study is the precise perdition of destabilization
kinetics of a pharmaceutical emulsion. Magnetic resonance imaging (MRI) and time-temperature
superposition principle (TTSP) are cited as a key technology of this study. MRI is a popular
molecular imaging method based on the principle of NMR, while TTSP is one of the most useful
extrapolation techniques based on the Arrhenius approach. The state of sample emulsions was
monitored using magnetic resonance imaging, and then the phase separation behaviors were analyzed by

TTSP. This study succeeded in demonstrating these technologies were powerful for this purpose. It
enables us to perform a kinetic analysis based on the Arrhenius methodology precisely. This
technique can be applied to a wide range of pharmaceutical Broperties. Thus, we believe the
breakthrough findings of this study will bring about great benefits for pharmaceutical research.
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Table 1. Formulation of the menthol and
diphenhydramine cream.

Components Weight (%)
Menthol-containing ethanol solution 14
I -Menthol 7.0
Thymol 0.40
Mentha oil 0.90
10% Camphor in ethanol 5.2
Ethanol 0.50
Diphenhydramine Cream 86
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Fig.1l. Continuous monitoring of the phase
separation of pharmaceutical emulsion using
MRI.
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Fig.2. Kinetic analysis
for the phase separation
behavior based on the
Arrhenius approach
applying TTSP.

(a) Time-course change

in % area of aqueous phase
(b) Superposed data using
ar (¢) Arrhenius plot.
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Fig-3. Changes in backscattering of the pharmaceutical (b) Superposed data using

emulsion during the accelerated testing at (a) 30 ,
(b) 35 , (c) 40 , and (d) 45
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