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Stability of Minoxidil in Aqueous Solution

Kil Soo Kim
College of Pharmacy, Ewha Womans University, Seoul 120, Korea

Abstract—The effect of temperature and pH on the degrdation of minoxidil in the aqueous
solution was investigated and the stability of pharmaceutical preparation for solution was also
studied. The degradation of minoxidil in the aqueous solution was first order type reaction and the
rate constant at 20°C in pH 7.0 phosphate buffer solution was 9.464x10% day™! and calculated
activation energy was 11. 7 kcal/mol. The degradation of minoxidil was acid-base catalytic reaction
and the most stable range of pH was about 5.0. The liquid pharmaceutical preparation was very

stable in 3 months.
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Fig. 1—HPLC chromatogram of minoxidil standard
solution. HPLC condition
Mobil phase; methanol. water. glacial acetica-
cid (70:30:1) solution containing docusate
sodium (3g/?) and adjust with perchloric acid
to pH 3.0., Stationary phase: g-Bondapak
Ci¢, Flow rate: 1. 0ml/min, Chart paper speed:
0. 5cm/min, Detector: UV 254nm
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Fig. 2—HPLC chromatogram of minoxidil after deg-
radation at 50°C for 30 days.
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Fig. 3—Calibration curve of minoxidil.
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Fig. 4—Fisrt order plots of minoxidil degradation.
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Table [ —Rate constants of minoxidil degradation
at various temperature.

Temperature(°C) Rate Constant(day™!)
25 1.298%x 102
40 3.342%x 1072
50 5.643x10~2
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Fig. 5—Arrehenius plot of minoxidil degradation.
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Table I —Stability of minoxidil in liquid pharmac-
eutical preparations following 3 months
storage at various temperature.

Temperature(°C) Residual Concentration(%)

25 100. 0
40 99.7
60 99.1
0.0
X
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Fig. 6—pH-rate profile for degradation of minoxidil
at 40°C.
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