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A simple, fast and cost effective reverse phase isocratic liquid chromatographic method has been developed for the simultaneous analysis |
of betamethasone dipropionate and calcipotriol in ointment and bulk drugs. Mixture of water and methanol in the ratio of 200:800 v/v was |
used as mobile phase. Separation of drugs was achieved using C-18, 150 x 4.6 mm, 5 p column from Phenomenox Luna. Analyses were |
carried out using UV detector at 265 nm wavelength and flow rate was kept 1 mL/min. The retention times were about 4.5 min for
betamethasone dipropionate and about 6.9 min for calcipotriol. Linearity shows correlation coefficient r*= 1 for calcipotriol and r*= 0.999 |
for betamethasone dipropionate. The percentage recovery for betamethasone dipropionate and calcipotriol was 98.6 and 99.5 % respectively. |
Samples were subjected to alkali, acid, redox, thermal, humidity and photolytic degradation. Both the drugs were well separated from all |
degradants. Intra day (n = 6) and inter day precision (n = 12) gives RSD 0.67 and 0.63 %, respectively for betamethasone dipropionate and |
1.14 and 0.88 %, respectively for calcipotriol. Method has been validated as per ICH guideline. Proposed method is simple and cost
effective. Rapid separation of both the drugs is achieved within 7 min using simple mobile phase which makes this method simple, rapid |
and economic for routine simultaneous determination of calcipotriol and betamethasone dipropionate. |
|
|
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INTRODUCTION

Calcipotriol also called as calcipotriene and is synthesized
from vitamin D or calcitriol. It is used for the treatment of psoriasis,
alopecia areata and androgenic alopecia'. Betamethasone
dipropionate is a steroidal derivative showing immunosuppre-

ssive and antiinflammatory activities®. It is the matter of great
concern that world's 1 to 3 % population is affected by a common
skin disease psoriasis. Therefore there is a wide scope for safe
and effective therapeutic options. Combination therapy of
calcipotriol and betamethasone dipropionate offers a better
option for maintenance therapy to psoriatic patients. Structures
of calcipotriol and Betamethasone dipropionate are shown in
Fig. 1a and 1b, respectively.

Fig. la. Structure of calcipotriol

Fig. 1b. Structure of betamethasone dipropionate

Topical pharmaceutical preparations i.e. creams, ointments,
lotions, foams, gels efc. are generally used to treat skin deseases.
Now day's pharmaceutical industries are showing increasing
interest in topical preparations by using combination of drug
molecules for simultaneous mechanism of action. Simulta-
neously, for accurate analysis of any pharmaceutical dosage
form, simple, rapid and reproducible analytical methods are
required. Liquid chromatographic separation technique is most
preferable analytical technique used in pharmaceutical
industries to separate and quantify the drug molecules.

Literature survey revealed that there are some methods
reported for individual determination of calcipotriol and for
betamethasone in cream samples™®. There are only three methods
reported”"" on simultaneous determination of calcipotriol and
betamethasone dipropionate in ointment topical formulations.
Simonsen et al.’ reported a method for simultaneous determination
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of betamethasone dipropionate and calcipotriol, in which the
reported retention time for calcipotriol is longer (12 min) and
accuracy of calcipotriol is only 92 %.

Yan et al." used a three component mobile phase compri-
sing a mixture of acetonitrile, methanol and phosphate buffer
adjusted to pH 6 to achieve the separation of both drugs. In
this method use of highly toxic and costly solvent acetonitrile
is made. Singh et al." reported a method for simultaneous
determination of betamethasone dipropionate and calcipotriol.
In this method long retention times reported for calcipotriol
and betamethasone dipropionate are 7.99 minute and 13.99
min, respectively. These reports tempted us to develop an
accurate, simple, rapid and cost effective analytical method
for simultaneous analysis of betamethasone dipropionate and
calcipotriol.

In proposed method simple isocratic mobile phase [water:
methanol, 20:80 (v/v)] is used to achieve the separation of
both the drugs. It is note worthy that the retention time for
both drugs is very short. It is 4.5 min for betamethasone
dipropionate and 6.9 min for calcipotriol which help to save
time and consumption of solvents. Further, this method gives
99.5 % accuracy for calcipotriol and 98.6 % for betamethasone.
The most notable thing is that in this method the use of highly
toxic and costly acetonitrile is completely avoided. Method
has been validated as per ICH guideline'*". Therefore, the
method is more accurate, simple, rapid and cost effective in
comparison with the reported methods.

EXPERIMENTAL

Betamethasone dipropionate, calcipotriol and ointment
were provided by Glenmark Generics Limited. Milli Q grade
Water and HPLC grade methanol was used. Shimadzu 2010
HPLC equipped with Auto sampler, ultraviolet and photo diode
array detector was used.

Chromatographic conditions: Mixture of methanol and
water in ratio of 8:2 v/v was used as mobile phase at a flow
rate of 1 mL/min, column oven temperature was kept at 25 °C
and eluents were monitored at detection wavelength of 265
nm. Phenomenox Luna C18 150 x 4.6 mm, 5 p particle size
column was used. 50 uL was the injection volume. Using these
analytical conditions, betamethasone dipropionate eluted at
about 4.5 min and calcipotriol at about 6.9 min.

Preparation of diluents: 0.01 M ammonium dihydrogen
phosphate was adjusted to pH 6.2 using triethylamine. 2
volumes of this buffer was mixed with 8 volumes of methanol
and used as diluents

Preparation of standard solutions: Stock (A): Accurately
weighed about 26 mg of betamethasone dipropionate standard
was taken in a volumetric flask of 100 mL capacity and was
dissolved in 75 mL diluents by sonication. After sonication
volume was made up to mark with diluents. Stock (B): Accu-
rately weighed about 10 mg of calcipotriol standard was taken
in a 200 mL volumetric flask and was dissolved in about 135
mL diluents by sonication. Volume was made up to mark with
diluents.

Preparation of final standard solution: Diluted 5 mL
of standard Stock (A) and 2 mL of standard Stock (B) to 100
mL with mobile phase.

Preparation of sample solution: Ointment sample equi-
valent to about 13 pg/mL of betamethasone dipropionate and
about 1 pg/mL of calcipotriol was weighed in 50 mL volumetric
flask. 5 mL tetrahydrofuran was added and mixture was kept
at 60 °C on water bath to disperse entire sample in tetrahy-
drofuran. 30 mL diluent was added and mixture was further
kept on water bath for 5 min. Mixture was cooled to room
temperature and was made up to mark with diluents. Solution
was filtered through 0.45 um Teflon syringe filter.

Typical chromatogram of standard solution is shown in
Fig. 2.
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Fig. 2. Typical chromatogram of standard solution

RESULTS AND DISCUSSION

A satisfactory separation between betamethasone
dipropionate and calcipotriol with good peak resolution and
symmetry was achieved with mixture of methanol and water in
the ratio of 80:20 (v/v) as mobile phase. The proposed method
gives good peak shapes of betamethasone dipropionate and
calcipotriol and well separated from each other and from
degradants also. Method validation of proposed method was
performed as per ICH guideline. To ensure suitability and
authenticity of method, validation parameters viz., specificity,
linearity, accuracy and precision, robustness and solution
stability were evaluated. Results of this study show that method
is simple, rapid and cost effective.

Specificity: Specificity was performed by evaluating any
potential co-elution of either blank or placebo at the elution
time of betamethasone dipropionate and calcipotriol peaks.
Identification of betamethasone dipropionate and calcipotriol
peaks was established by comparison of elution time of
standard solution of both drugs. Both the peaks were evaluated
for peak purity using photo diode array detector (PDA).

It was observed that there was no interference from placebo
and blank at the elution time of betamethasone dipropionate
and calcipotriol peaks. Elution time of betamethasone dipro-
pionate and calcipotriol peaks in sample solution matched the
elution time of individual peaks in standard solution. Peak
purity of betamethasone dipropionate and calcipotriol was
satisfactory. These results indicate that proposed method gives
uniform and pure peaks of betamethasone dipropionate and
calcipotriol.

Forced degradation studies: Forced degradation studies
were done by subjecting samples to alkali degradation (2N
NaOH , 0 h and 24 h), ccid degradation(5 N HCI, O h and
24 h), peroxide (30 % H,0,, 0 h and 24 h), thermal (90 °C for
72 °C), photolytic 1.2 million lux hours) and humidity (25 °C/
90 % relative humidity for 72 h).
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It was observed that betamethasone dipropionate and
calcipotriol were well separated from degradants in all stress
conditions. Uniformity of peaks of betamethasone dipropionate
and calcipotriol in degraded samples was confirmed by checking
peak purity using PDA detector. In all degraded samples peak
purity passes for betamethasone dipropionate and calcipotriol
implies stability indicating potential of proposed method.

Linearity: Linearity was established with 7 different
solutions of varying concentrations. Seven dilutions were made
in such a way that final concentrations of betamethasone
dipropionate was in the range of 6.50 to 19.5 pg/mL and 0.5
to 1.5 pg/mL for calcipotriol. A calibration curve was plotted
between area response and concentration. Linearity data and
curve is shown in Table-1 and Fig. 3a, respectively for betame-
thasone dipropionate.

TABLE-1
LINEARITY DATA FOR BETAMETHASONE DIPROPIONATE
Sr. No. Linearity Concentration Arearesponse  Correlation
level (ug/mL) (mAU) coefficient (r°)
1 Lin-1 6.50 320297
2 Lin-2 10.40 511391
3 Lin-3 11.70 578210
4 Lin-4 13.01 643812 0.999
5 Lin-5 14.31 705974
6 Lin-6 15.61 773965
7 Lin-7 19.51 969788
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Fig. 3a. Linearity curve for betamethasone dipropionate

Linearity data and curve for calcipotriol is shown in Table-2
and Fig 3b, respectively.

Accuracy: Accuracy of method was demonstrated by
checking recovery of betamethasone dipropionate and
calciporiol using standard addition method. As per this method
a known amount of betamethasone dipropionate and
calciporiol was spiked to placebo in three different levels (80,
100 and 120 % of sample concentration) and prepared three
spiked samples of each level. These spiked samples were
analyzed against working standard and the amount of betame-
thasone dipropionate and calciporiol recovered in three
different levels was calculated.

TABLE-2
LINEARITY DATA FOR CALCIPOTRIOL
Sr.No. Linearity Concentration Area response Correlation
level (ug/mL) (mAU) coefficient (r%)

1 Lin-1 0.50 55179

2 Lin-2 0.80 88848

3 Lin-3 0.90 100009

4 Lin-4 1.00 111017 1.000

5 Lin-5 1.10 121985

6 Lin-6 1.20 132979

7 Lin-7 1.50 165784
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Fig. 3b. Linearity curve for calcipotriol

Recovery for betamethasone dipropionate was 98.6 and
99.5 % for calcipotriol. Results of recovery experiment are
shown in Table-3.

Method precision: Precision or repeatability of the
method was demonstrated by analyzing six different sample
preparations of same lot. Assay of betamethasone dipropionate
and calciporiol was estimated for all these six sample solutions.
Relative standard deviation was calculated for assay results of
betamethasone dipropionate as well as calcipotriol.

Relative standard deviation was 0.67 % for betamethasone
dipropionate and 1.14 for calcipotriol. These values demons-
trated precision and repeatability of proposed method.

Results of method precision or repeatability are shown in
Table-4.

Ruggedness: Reproducibility was demonstrated by
relative standard deviation of assay results for 12 samples
preparations. For this purpose 6 fresh preparations were made
and 6 preparations of precision experiment were used. Assay
values of all the six samples were calculated. RSD of six
samples were calculated and also checked for cumulative RSD
with six assay values of method precision. Relative standard
deviation of assay of cumulative 12 samples (reproducibity
and precision experiment) was 0.63 % and 0.88, respectively
for betamethasone and calcipotriol. The assay results and
relative standard deviation values demonstrated reproducibility
of proposed method.

TABLE-3
RECOVERY RESULTS OF BETAMETHASONE DIPROPIONATE AND CALCIPOTRIOL
S. Accuracy Betamethasone dipropionate Calcipotriol
No. level (%) % Recovery (Mean of 3 samples) 9% Mean recovery % Recovery (Mean of 3 samples) % Mean recovery
1 Accuracy-80 98.8 99.5
2 Accuracy-100 98.6 98.6 99.5 99.5
3 Accuracy-120 98.3 99.5
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TABLE-4
REPEATABILITY RESULTS OF BETAMETHASONE DIPROPIONATE AND CALCIPOTRIOL
Sr.No. Sample preparations Betamethasone dipropionate Calcipotriol
% Assay Value % RSD % Assay Value % RSD
1 Preparation-1 99.38 100.83
2 Preparation-2 98.70 100.33
3 Preparation-3 98.27 98.04
L 1.14
4 Preparation-4 99.43 0.67 99.68
5 Preparation-5 99.92 98.88
6 Preparation-6 99.92 100.87
Robustness: Robustness was evaluated by changing some Conclusion

chromatographic conditions e.g. mobile phase ratio, flow rate
and column temperature. Changes were varied by + 5 % for
mobile phase composition and flow rate while temperature
was changed by = 2 °C. Two different lots of same make
column were also used for this purpose. Altering these method
parameters to small degree, no significant effect was observed
on the results. Less than 2 % difference was observed in assay
value of altered condition and mean assay value of precision
experiment. Relative standard deviation of peak area response
and elution time was less than 1 %. These values demonstrated
robustness of proposed method.

Filter compatibility: Filter compatibility was demons-
trated by dividing sample solution in two parts. One part of
solution was centrifuged and other part was filtered using 0.45
um filters. Filters used for this experiment were PTFE, Teflon
and PVDFs. Results obtained by filtering and centrifuging the
samples was compared. Absolute difference between results
for filtered solutions and centrifuged solutions was not more
than 1.5 %. It was demonstrated that there is no adsorption of
either of the drug substance on filter papers during filtration.

Solution stability: It is vital for any chromatographic
method that test solution used during analysis should be
reasonably stable. Stability of a solution was demonstrated by
comparing assay value of initially prepared sample with same
solution kept for a period of 24 h at room temperature. Solu-
tions of standard and test preparations were initially analyzed
and assay of test preparation was calculated. Solutions of
standard and test preparations were allowed to remain over-
night (24 h) at room temperature. Next day a fresh standard
preparation was made and the stored sample was analyzed
using fresh standard preparation. Assay results of initial sample
and stored sample (for 24 h at room temperature) were com-
pared. Variation between assay of fresh prepared sample
solution and stored sample solution was less than 1.5 %. This
demonstrated solution stability up to 24 h.

Proposed method is simple, accurate, cost effective and
user friendly. Method validation parameters meet the specifi-
cations laid down in ICH guidelines. This method is advanta-
geous over reported methods and is capable of improving
efficiency and output of an analytical laboratory. This can be
easily and suitably applied for day to day analysis of betame-
thasone dipropionate and calcipotriol from topical ointment
pharmaceutical formulations.
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