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ABSTRACT

An innovative, rapid and precise RP-UPLC method was developed and validated as
per ICH guidelines for simultaneous estimation of Mometasone furoate (MF), and
Miconazole nitrate (MN) in topical dosage form. Chromatographic separation was
carried out using Agilent C (4.6mmx100mm, 5um) column and mobile phase con-
sists of 0.1% v/v triethylamine: methanol: acetonitrile (40:30:30 V/V/V; pH 3.5).
The flow rate was 0.6mL/min and detection was set at 235 nm in UV detector. Reten-
tion time of MF and MN were 0.59 min and 1.13 min respectively. The method shows
good linearity over the concentration range of 10-30 pg/mL MF and 200-600ug/
ml MN. Recovery for both analytes was found to be 99.58% and 98.51% respective-
ly. LOD and LOQ for MF and MN were found as 5.452 and 0.501ug/ml, 1.485 and
1.20ug/ml respectively. This newly developed RP-UPLC method can be successfully
applied for simultaneous determination of MF and MN in topical dosage form.

Keywords: Mometasone furoate (MF), Miconazole nitrate (MN), RP-UPLC, LOD,
LOQ

INTRODUCTION

Mometasone furoate (MF) is a topical glucocorticoid and chemically 9a,
21-dichloro-11p, 17dihydroxy-16a-methylpregna-1-4-diene-17yl furan-2-car-
boxylate (Figure1). It possesses anti-inflammatory and anti-proliferative activ-
ity. It is also used for treatment of skin diseases like dermatitis, psoriasis. It
acts by the simulation of phospholipase A2 inhibitory protein and biosynthesis
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of potent mediators of inflammation such as prostaglandins, leukotrienes.! Mi-
conazole nitrate (MN) is an antifungal agent and an imidazole synthetic de-
rivative. It is chemically known as ((RS)-1-[2-(2,4-Dichloro-benzyloxy)-2-(2,4-
dichloro-phenyl)-ethyl]-1H-imidazole (Figure 2). It is commonly applied to the
skin and also in mucous membrane for the treatment of fungal infective disor-
der. It works by inhibiting the cytochrome P450 complex and bio synthesis of
ergo sterol in fungal cell membrane. It has a powerful activity against candida
albicans and dermatophytes as well as Gram-positive bacteria.2

The literature study reveals that there are numerous analytical methods re-
ported for quantification of MF and MN. The study includesUVspectrophotom-
etry37, TLC®, HPTLC '*3and HPLC"3°. However, no methods were reported in
UPLC till now.

Ultra Performance Liquid Chromatography a special version of HPLC with the
advantage of technological strides led to a very significant increase in resolu-
tion, sensitivity and efficiency with faster results. The intrinsic worth of the
method in terms of very low solvent consumption, more robust method with
greater confidence, substantial cost reduction makes the technology environ-
ment friendly. The aim of the present work is to develop a simple UPLC method
with better resolution and to quantify the drug with a short retention time in the
selected dosage form.

Figure 1. Structure of Mometasone furoate
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Figure 2. Structure of Miconazole nitrate

METHODOLOGY
Materials

Reference standard of Mometasone furoate and Miconazole nitrate gift sample
provided from Synthiya research lab private limited, Pondicherry. Cream formu-
lation (Each gm. of ELICA-M cream contains 0.1% of MF and 2% MN) were pur-
chased from the local pharmacy in Chennai. HPLC grade acetonitrile, methanol,
and triethylamine, ortho phosphoric acid and water were purchased from Merck.

UPLC instrumentation and chromatographic condition

Chromatographic separation was carried out in Agilent C (4.6mmx100mm,
5um) column. Isocratic elution of mobile phase consists of buffer 0.1%v/v of
triethylamine: Acetonitrile: methanol in the ratio of 40:30:30 (pH3.5) by ortho
phosphoric acid. Data acquisition and processing was performed using open lab
CHEMSTATION software in UPLC Agilent technology-1200 infinity series with
high speed auto sampler. The flow rate was 0.6ml/min with injection volume of
5ul. The column temperature was maintained at ambient condition throughout
the separation process. Mobile phase was freshly prepared and filtered through
0.45u nylon filter.

Preparation of buffer

Buffer was prepared by dissolving 1 ml of triethylamine in 1000 mL distilled
water. pH was adjusted to 3.5 with ortho phosphoric acid and solution was fil-
tered through 0.45 p nylon filter.

Preparation standard solution
Standard stock preparation

Stock was prepared by 20 mg of MF (400 pg/mL) transferred in 50 ml volumet-
ric flask and dissolved in diluent (mobile phase).
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Standard preparation

Weigh accurately about 40 mg MN transferred in 100 ml volumetric flask and
add 50 ml of mobile phase sonication for 5 min and add 5ml standard stock
preparation and volume make up with same. The final concentration was of
20ug/ml of MF and 400ug/ml of MN.

Sample preparation

Weigh accurately about 1g sample (1 mg of MFand20 mg of MN) transferred
into 50 mL volumetric flask. About 30 mL of mobile phase was added to this
volumetric flask and diluted to 50 mL and sonicated in an ultrasonic bath for 15
min. The solution was filtered through 0.45um nylon syringe filter.

RESULTS AND DISCUSSION
Method development

Literature survey reveals that there are only three HPLC methods are reported
for the simultaneous estimation of MF and MN in creams. Khushali Shah and
co workers* reported the simultaneous determination by both RP-HPLC and
HPTLC of MF and MN. The total runtime of the method was 14 min and also
the retention time was too long (8.1, 4.2 min). In the same way Ramzia IE and
co authors*#indicated that the RP-HPLC a method which was comparatively
lengthy (12 min) than the developed UPLC method. Also, the mobile phaseused
5% w/v aqueous ammonium acetate buffer, pH 7.6 and acetonitrile used doesn’t
showed good resolution. Similarly, the El-Bagary et al., 3 also showed the simul-
taneous determination with the run time of 10 min and maximum retention
time with 2.08, 5.7 min.

Hence, the present research work was intended to optimize chromatographic
condition, for the proposed study. Various mobile phase composition and pH
condition were altered during the trial studies. The mobile phase composition
of phosphate buffer of pH 6.8 and methanol (60:40) was tried but this resulted
in delayed elution of MN. Again, in the second trial (ammonium acetate buffer
pPH 4.5 acetonitrile (70:30)) the outcome was peak with tailing factor and reso-
lution was poor for both analytes. After various combinations trials, finally we
tried with mobile phase composition 0.1 % v/v triethylamine: Methanol: Ace-
tonitrile (40:30:30) resulted good peak shape and better resolution. Moreover,
it was observed during the study that the triethylamine reduced the tailing fac-
tor in the chromatogram. So, this combination was fixed as a mobile phase for
the development of chromatogram.
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Method validation

The method was validated as per ICH Q2 (R1)%and the following parameters
were considered: system suitability, accuracy, precision, robustness, specificity,
linearity, LOD and LOQ.

System suitability

System suitability was performed by six replicate injection of standard solution
with the concentration of 20ug/mL of MF and 400ug/mL of MN was injected.
The parameters like retention time, theoretical plate, resolution and peak area
are shown in the Table 1 and Figure 3.

Specificity

Specificity is the ability to check clearly the analyte in the presence of compo-
nents which may expect to be present. Typically, these might include impuri-
ties, degradant and matrix. There was no interference from excipient and other
component with the drug peak. So, the developed method has been found to be

specific (Figure 4).
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Figure 3. UPLC chromatogram of Mometasone furoate and Miconazole nitrate
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Table 1. Results of system suitability

S.NO Parameter MF MN
1 R, 0.59 1.13
2 Theoretical plates 6003.22 10045.34
3 Tailing factors 1.07 1.05
4 SD 0.94 0.63
5 % RSD 0.42 0.23
6 Resolution 4.7836
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Figure 4. Specificity chromatogram of Mometasone furoate and Miconazole nitrate
Linearity

The linearity of the method was performed by preparing the concentration
range of 9.95-29.84 ng/mL and 198.57-595.71ug/mL for MF, MN, from stand-
ard stock solution. Calibration curves were constructed by plotting concentra-
tion versus area of MF and MN. The results are shown in Figure 5 and 6.
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Figure 6. Calibration curve of Miconazole nitrate
Recovery

The concentration of standard solution of MF and MN comprising 0.107mg/
mL, 1.968mg /mL ando.212mg /mL, 3.888 mg /mL and 0.314 mg / mL, 5.748
mg/mL which represents 10%, 20%, 30% level) was injected to LC and recovery
was measured to the pre analyzed sample solution.

The recovery mean percentage of MF and MN are 99.58 and 99.51 respectively
and these results are within the reference limit of 90-110 %. The % RSD for
MFand MN is 0.50, 0.33 respectively % RSD is within the reference limits < 2.
Hence proposed method is accurate.
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Accuracy

The accuracy was calculated by the analysis of cream and standard at low, me-
diumand high concentration level. The accuracy was estimated from three rep-
licate injections and calculated as the pg/mL drug recovered from the drug ma-
trix. The method is found to be accurate and results are summarized in table 2.

Table 2. Accuracy data results of the UPLC method

S.NO Sample ID W W

In mg In % In mg In %
1 LOW-SPL-1 0.990 99.00 19.953 99.77
LOW-SPL-2 0.990 99.00 19.948 99.74
LOW-SPL-3 0.990 99.00 19.957 99.79
2 MID-SPL-1 1.001 100.10 19.944 99.72
MID-SPL-2 1.000 100.00 19.919 99.60
MID-SPL-3 1.000 100.00 19.926 99.63
3 HIGH-SPL-1 1.002 100.20 19.749 98.75
HIGH-SPL-2 1.007 100.70 19.830 99.15
HIGH-SPL-3 1.003 100.30 19.769 98.85
4 AVERAGE 1.00 99.81 19.888 99.44

SD 0.01 0.64 0.08 0.41

6 % RSD 1.00 0.64 0.42 0.41

Precision

The precision of the proposed assay method was assessed by analyzing stand-
ard and sample solution of 20 pg/mL of MF and 400 pg/mL of MN in six rep-
licates in intraday and interday precision. The precision of test method results
aredisplayed in Table 3.
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Table 3. Data of Intraday precision and Interday precision

INTRADAY PRECISION INTERDAY PRECISION
ME MN ME MN

Injection :::: Assay% :f:: Assay% :‘::: Assay% ';‘::: Assay%
njection-1 | 22356 | 10030 | 294665 | 9964 | 232292 | 9970 | 300.904 | 9911
Injection-2 | 223748 | 10060 | 295081 | 9991 | 232895 | 9980 | 301505 | 99.24
Injection-3 | 223752 | 10060 | 295010 | 99.87 | 232839 | 9980 | 301505 | 99.22
Injection-4 | 223.464 | 10050 | 294762 | 99.85 | 232626 | 9960 | 301507 | 9911
Injection-5 | 223.803 | 10100 | 295107 | 100.16 | 233868 | 9980 | 302403 | 99.27
Injection-6 | 223533 | 10110 | 295052 | 10030 | 234057 | 9970 | 302883 | 99.23
Avg 2036433 | 10038 | 2949462 | 99.96 | 2330962 | 9973 | 3017845 | 9920
sD 013 | 0310 | 017 | o020 | o064 | 0080 | 066 | 0070
% RSD 006 | 0310 | 006 | 0240 | 028 | 0080 | 02 | 0070

Robustness

The robustness of a method was analysed by changing experimental, chroma-
tographic condition. Altering in flow rate (0.6+1 mL/min), changes in column
oven temperature (40+5 °C), Changes in mobile phase buffer pH (3.5+0.2),
changes in mobile phase composition and changes in wavelength allowable
limits from actual chromatographic condition. It was noted that there was no
recognizable change in mean RT and RSD and parameters fell within the limit
of < 2. The theoretical plate, tailing factor, resolution was found to be good of
MF and MN. This method is robust with variability condition. The analytical
condition results are shown in Table 4.
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Table 4. Data of Robustness study

Drug name | Parameter Chromatographic condition
c::"“ge’::e/ RT AREA The:.::,ical Tailing factor
0.5ml/min 0.62 191.523 6005.45 1.09
0.6ml/min 0.59 189.457 6003.22 1.07
Mometasone | 0.7mi/min 053 187.876 6007.56 105
furoate Wavelength
change 2%
234nm 0.59 189.543 6012.23 1.04
235nm 0.59 191.735 6005.67 1.06
236nm 0.59 192.567 6008.54 1.07
Flow rate
change+1%
0.5ml/min 1.14 274.678 10057.76 1.10
0.6ml/min 1.13 277.356 10045.34 1.05
Miconazole | 0.7mi/min 0.98 271.049 10010.58 103
nitrate Wavelength
change 2%
234nm 1.12 271.812 10031.23 1.13
235nm 1.13 276.635 10047.56 1.06
236nm 1.12 268.487 10067.44 1.10
Solution stability

Stability of sample solution was confirmed by storing it at ambient temperature
for 15hrs.The assay of MF and MN were analysed. It was found that percentage
labeled amount of MF at 5,10 and 15 were 100.02, 100.07 and 100.12 respec-
tively; Percentage labeled amount of MN were 5,10,15 were 99.64, 99.73, and
99.88 respectively.

Limit of detection (LOD) and quantification (LOQ)

The LOD and LOQ were estimated using equation LOD =3xs/S and LOQ
=10xs/S where s= standard deviation of Y intercept S= average slope of cali-
bration curve. The LOD can be expressed as the minimum level of analyte that
produce a considerable reaction. And LOQ was analyzed as the lowest amount
of anaytes that was quantified reproducibly. Based on the standard deviation of
the response and slope results are presented in table 5.
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Table 5. LOQ and LOD results of MF and MN

S. No Parameter Mometasone Furoate Miconazole Nitrate
LOQ (ug/ml) 1.485 1.20
LOD (ug/ml) 5.452 0.501

The major supremacy of the UPLC method is significant saving in run time.
Based on the study reports of the present research work, it is obvious that the
developed method also had a very short noticeable reduction in the total run
time i.e., only 2 min whereas the literature reported method' 4 is tedious which
takes around 10-14 min of total run time. In addition, it is a very simple and a
novel method in the midst of commercial applicability. The current developed
method offers a lot of advantages over the others like speedy acquisition of re-
sults, remarkable savings in operational cost and short, sharp retention time
with good resolution. Moreover, this UPLC method is found to be accurate and
precise. The Validated data by ICH guidelines also confirms the effectiveness of
the developed method.

The rapid and economic RP-UPLC method was developed for quantitative anal-
ysis of MF and MN in pharmaceutical dosage form which was found to be ac-
curate. The present work done was also precise, linear, robust and specific. The
validated results of the current study are additional supporting evidences of the
method. This method reveals an admirable performance in terms of speed and
sensitive.
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