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ABSTRACT
A simple, accurate, precise, rapid, economical and sensitive Uv
spectrophotometric method has been developed for the determination of
clobetasol propionate in pharmaceutical preparations and environmental
wastewater samples, which shows maximum absorbance at 240 nm in
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distilled water. Beer's law was obeyed in the range of 2.5 -30 μg/ ml,
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with molar absorptivity of 1.35×104 L.mol-1. cm-1, relative standard
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deviation of the method was less than 1.4%, and accuracy (average
recovery %) was 100 ± 1.1. No interference was observed from
common excipients and additives often accompany with clobetasol

propionate in pharmaceutical preparations. The method was successfully applied to the
determination of clobetasol propionate in some pharmaceutical formulations (tablets) and
industrial wastewater samples. The proposed method was validated by sensitivity and
precision which proves suitability for the routine analysis of clobetasol propionate in true
samples.
KEYWORD: Clobetasol, Pharmaceutical Preparations, Environmental water samples.
INTRODUCTION
Clobetasol propionate [17-(2'-chloroacetyl)- 9-fluoro-11-hydroxy-10,13,16-trimethyl- 3-oxo6,7,8,11,12,14,15,16-octahydrocyclopenta[a]phenanthren-17-yl] propanoate (Figure 1) is a
corticosteroid used topically for its gluco- corticoid activity in the treatment of various skin
disorders such as atopic dermatitis, capillaries dermatitis, and psoriasis. It is used for short
term relief of anti-inflammatory.[1,5]
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Figure 1: Chemical structure of clobetasol propionate.
Literature survey reveals that numerous methods have been published for quantitative
analysis of Clobetasol Propionate alone and in combination with other drugs such as
Spectrophotometric[6,7], LC-UV[8], high performance liquid chromatography HPLC[9,12] can
be used for determination of drugs and for purposes of control throughout the entire
manufacturing process of drugs, as well as quality control of the finished product. It has the
advantages of being sensitive, selective, rapid, accurate and reproducible, TLC[13], and
HPTLC.[14,15] The present paper reports the development of a new UV method for
determination of clobetasol propionate in creams and environmental water samples.
EXPERIMENTAL
Apparatus
ShimadzuUV- 1700 pharma spec (double beam) spectrophotometer with 1.0 cm quartz cells
was used for absorption measurement.
Reagents
All chemical used were of analytical or pharmaceutical grade and clobetasol propionate
standard material was provided from AL-Hokamaa company for pharmaceutical industries
(HPI) Mosul-Iraq.
Methanol: Water (80:20)(v/v) was used as a solvent.
Clobetasol propionate standard solution 50ppm
This solution was prepared by dissolving 50 mg of clobetasol propionate in 1000 ml of 80:20
methanol- distilled water in calibrated flask.
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Determination of absorption maxima
The standard solution of clobetasol propionate (10µg/ml) was scanned in the range of 210310 nm which shows maxima located at 240 nm Figure 2. Therefore, 240 nm wavelengths
were selected for the construction of calibration curve.

Figure 2: Absorption spectra of (A) 10µg/ml clobetasol propionate against blank (80:20
methanol: water), (B) blank against distilled water.
Recommended procedure
From the absorption maxima, calibration curve was prepared in the concentration range of
2.5-30 µg/ml. The absorbance was measured at 240 nm against methanol-water 80:20 as a
blank. The concentration of the sample solution can be determined by using the calibration
curve.
Procedures for pharmaceutical preparations (ointments)
Disperse a quantity of the ointment containing 1.0 mg of clobetasol Propionate in 20 ml of
methanol (80%) in a 125-ml separating funnel containing 50 ml of petroleum ether.
on n

o

0- 0

n

g nl

o

0 minutes. Allow the layers to

separate and transfer the lower layer to a 50 ml flask. Repeat the extraction with a further
2X10 ml of methanol 80%. Dilute the combined extracts to 100ml with the methanol 80% to
get 10µg/ml solution. Measure the absorbance at 240 nm using methanol 80% as blank and
the concentration was calculated by using the calibration curve of this method.
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Procedure for real water samples
To demonstrate the practical applicability of the proposed method, real water samples were
analyzed by this method. Industrial waste water from AL-hokamaa company for
pharmaceutical industries (HPI) Mosul-Iraq, were fortified with the concentrations in the
range of 5, 10, 30 µg/ml of clobetasol propionate. The fortified water samples were analyzed
as described above for recommended procedure and the concentration was calculated by
using the calibration curve of this method.
RESULT AND DISCUSSION
UV- Visible estimation is still considered to be simple, low cost, convenient and widely used
method for the determination of pharmaceuticals.[16,18] This method used for the
determination of clobetasol propionate in pharmaceutical preparations and environmental
wastewater samples was found to be sensitive, simple, accurate, and reproducible. Beer s law
was obeyed in the concentration range of 2.5-30 µg/ml Figure 3 with correlation coefficient
of 0.998, intercept of 0.0214 and slope of 0.0297. The conditional molar absorptivity was
found to be 1.35x104 l/mol.cm.

Figure 3: Calibration graph of clobetasol propionate.
The accuracy and precision of the method, a pure drug solution was analyzed at three
different concentrations, each determination being repeated six times. The relative error (%)
and relative standard deviation values are summarized in Table 1. From table 1 the values of
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standard deviation were satisfactory and the recovery studies were close to 100%,. The
RSD% value is less than 1.4 indicative of accuracy of the method.
Table I: Accuracy and precision of the proposed method.
Clobetasol propionate
)taken µg/ml)
5
51
51
a: Mean of six determinations.

Er (%)a

RSD (%)

1.1
0.9
1.0

1.3
1.1
1.3

Analytical application
The proposed method was satisfactorily applied to the determination of clobetasol propionate
in its pharmaceutical preparations ointments and wastewater samples, the results of the assay
of the pharmaceutical preparations revels that there is close agreement between the results
obtained by the proposed method and the label claim Table 2, and the results of water
samples Table 3 show that the recovery values obtained were closed to 100%.
Table 2: Determination of clobetasol propionate formulations.
Pharmaceutical formulations
Dermodin ointment(NDI)
Dermodin ointment(HPI)
*Mean of ten determinations.

Proposed method found*
0.497%
0.504%

Label amount
0.5%
0.5%

Table 3: Determination of clobetasol propionate in industrial wastewater samples.
Wastewater samples

Added µg/ml

Found* µg/ml

Industrial wastewater

5
10
20

5.05
9.97
20.15

Recovery
%(n=10)
101
99.7
100.75

*Mean value of ten determinations.
CONCLUSION
The developed method is found to be high sensitive, accurate, simple, precise and
economical, and can be used for routine quality control analysis of clobetasol propionate in
pure form, pharmaceutical formulations and environmental wastewater samples.
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