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ABSTRACT

A simple, sensitive, rapid, precise, andaccurateHER.C method has been developed for simultaneaossdsin of
Mometasone Furoate (MOM), Hydroquinone (HYQ) andtifipin (TRE) from their pharmaceutical dosage form
The Chromatographicseparation was achieved on &rsad-phase Inertsil £(4.6 mm 1.D. x 250 mm, 5 um)
column using a mobile phase consisting of acetibsitethanol (90:10,v/v) at a flow rate of 0.5 miih and UV
detection at 266 nm. The method showed linearitly warrelation coefficient of MOM, HYQ and TRE wa898,
0.9953 and 0.9963 over the range of %@L, 50-250g/mL and 1-pg/mL respectively. The mean recoveries
were found to be in the range of 99.00 —101.00 #aliche components. The method was validatedeaghe ICH
guidelines for linearity, limit of detection, lim@f quantification, specificity, accuracy, precisiand robustness.
The method can be successfully applied for rowimalysis of quantitative determination of MOM, H¥Qd TRE

in pharmaceutical dosage form.
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INTRODUCTION

Mometasone Furoate (MOM) is a topical corticosigrdihas anti-inflammatory, anti-pruritic, and wasnstrictive
properties. Corticosteroids act by the induction pifospholipase A2 inhibitory proteins, collectivetalled
lipocortins. It is postulated that these proteinatml the biosynthesis of potent mediators ofanfmationsuch as
prostaglandins and leukotrienes by inhibiting thlease of their common precursor arachidonic a@dfl

Hydroquinone, a dihydroxylated benzene derivatveised therapeutically as a topical agent for ¢agtnent of
certain skin conditions[4]. HYQ is a compound mginked as antioxidant in the photography indussryvall as
depigmenter agent in cosmetic products such as s&iting creams. The HYQ mechanism of action in the
biological process is based on the inhibition ofana formation and due to the toxicological effeof HYQ, it can
cause dermatitis, EU regulations allow its contantosmetics within the 2% (w/w) level. It has shothat HYQ
and some of its derivatives were present in andlysén-toning creams[5]. Thus the analytical deiaation of
HYQ and its derivatives in cosmetics is very impattfor the human health protection and consunsegearding.
Tretinoin is the acid form of vitamin A and is alknown as allransretinoic acid. It is a drug commonly used to
treat acne vulgaris[6]. Tretinoin, (3,7-dimethyl:®6,6-trimethyl-1-cyclohexenyl)-nona-2,4,6,8-tetnaic acid)
(Figure 1) is a derivative of vitamin A. Tretinodould reduce the hyperkeratinisation in the sehaxdallicle and
accordingly decrease the sebum secretion and infltion[7,8]. Acne vulgaris is a common dermatolqgiicblem
which could be treated with systemic or topicalgdruMore importantly the combination therapy ofitaptretinoin

is more beneficial for the treatment of mild to racate stages of acne vulgaris[9].
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Figure 1: Structure of Mometasone Furoate Figure 2: Structure of Hydroquinone
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Figure 3: Structure of Tretinoin
EXPERIMENTAL SECTION
Instrumentation

HPLC of Cyberlab(Model: Cyberlab 1600 EX) with Ite#C;5(4.6 mm 1.D. x 250 mm, 5 pm) Column was used for
chromatographic separation. Its contain Rheodyri#bifinjector and UV Detector (Deuterium). The ubvaic bath
made by Today-Tech was used for sonication. UVblsspectrophotometer (LT - 2900) made by Labtr®iaicd
Analytical balance (BL — 220H) made by Shimadzu. ltaving weighing capacity of 0.01 — 200 gm weredufor
the study.

Chemicals and Reagents

Pharmaceutically pure samples of MOM, HYQ and TRErewvobtained as a gift samples from Glenmark
Pharmaceuticals, Nasik; K. K. Poonja& Sons, Vapd ahalak Pharmaceuticals, New Delhi respectively.
Acetonitrile and Methanol were obtained from Mer8pecialities Private Limited, Mumbai and Molychem,
Mumbai Respectively, Tetrahydrofuran and water wadymined from LobaChemie Pvt. Ltd., Mumbai andrést
Chemicals, Ahmedabad respectively.

Preparation of standard stock solution

Accurately 10 mg of MOM, HYQ and TRE were weighexparately and transferred to three different 100 mL
volumetric flask. Each of them was dissolved in felv of acetonitrile. All the solutions were ultrascated for 20
minutes on ultrasonicator. The volume was madeoughé¢ mark with acetonitrile to produce a final udimns
containing 100ug/mL of MOM, 100ug/mL of HYQ and 100ug/mL of TRE respectively. Then it was filtered
through 0.45 um 47 mm membrane filter paper.

Preparation of standard solution of ternarymixtures of MOM, HYQ and TRE

Accurately weighed 20 mg of HYQ and added in 100 wolumetric flask. To the same flask 10 mL of MOM
standard stock solution (1@@/mL) and 2.5 mL of TRE standard stock solution0iigymL) were added. Few ml of
acetonitrile was added.The solutions were ultrasdad for 20 minutes on ultrasonicator. The volumas made up
to the mark with acetonitrile to obtain a ternarixture containing 1Qug/mL of Mometasone Furoate, 2(09/mL of
Hydroquinone and 2.pg/mL of Tretinoin. Then it was filtered through 8.4m 47 mm membrane filter paper.

Construction of calibration plots

Calibration standards for each analytes were pegpat the concentration of 5, 10, 15, 20 angi@®BnL for MOM;

50, 100, 150, 200 and 250 for HYQ and 1, 2, 3, d @fior TRE. All the solutions were scanned in HPa®l the
peak areas were measured. Peak areas were thatmgainst their respective concentrations for M®MQ and
TRE. From the plots it was found that all the drugse linear in the concentration range 5 ughnL, 50 — 250
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ug/mL and 1 — 5ug/mL for MOM, HYQ and TRE respectively. Unknown agssamples were quantified by
references to these calibration plots.

Analysis of marketed formulation

A quantity of cream equivalent to 20 mg of HYQ, 1efgMOM and 0.25mg of TRE was taken and dissolved i
20mL of tetrahydrofuran (THF). The cream was tdated for 10 - 15 min. Add few mL of acetonitrileh&
solutions were ultrasonicated for 20 minutes orrastinicator. The volume was made up to 100 mL
withacetonitrileand filtered through whatman filtdihe final solution obtained has concentratiorl@fug/mL of
MOM, 200ug/mL of HYQ and 2.5ug/mL of TRE. This solution was analysed using teeadoped method [10].

Chromatographic condition

Standard solutions of MOM, HYQ and TRE were injedie column with 20 L micro-syringe. The chromatoy
was run for appropriate minutes with mobile phasmtanitrile : Methanol (90:10 v/v) which was prewsy
degassed. The flow rate was set to 0.5 mL/min. detbction was carried out at wavelength 266 nm. The
chromatogram was stopped after separation achievrgbletely. Data related to peak like area, heigttention
time, resolution etc. were recorded using software.

Statistical calculation
Standard regression curve analysis was performadéyf Microsoft Excel 2007 software without foxgithrough
zero. Standard deviations and other statisticalrpaters were calculated by this software.

Validation

The objective of method validation is to demonstrdttat the method is suitable for its intended psepas it is
stated in ICH guidelines. The method was validdtadlinearity, precision (repeatability, intradapdainterday
precision), accuracy, specificity and robustnesscubacy was assessed by measuring recovery at diffeeent
levels. Precision was assessed by measurementtraf &amd interday precision. In the intraday stuthe t
concentrations of all the drugs were calculatedisies on the same day at different time intervialghe inter day
study the concentration of the drugs were calcdlatesix different days. Specificity of the metheds assessed by
injecting solutions containing all the drugs; aftéromatography three sharp peaks were obtainedilffairugs.
LOD and LOQ were measured to evaluate the deteeti@h quantitation limits of the method and to deiae
whether these were affected by the presence ofritigsu They were calculated by using equations LOB.3 x
SD/slop of calibration curve and LOQ = 10 x SD/stdalibration curve.

RESULTS AND DISCUSSION

HPLC method Development and Optimization

The multi component formulations have gained afamportance as there is greater patient accdjtyalincreased
potency and decreased side effects. MOM, HYQ an& @R combinational dosage form used as anti-aiinis.
work was focused on the optimization of the coodisi for the simple and rapid as well as low co&atifre
analysis including a selection of the proper coluonnmobile phase to obtain satisfactory resultv&dl type,
solvent strength, detection wavelength and flove raere varied to determine the chromatographic itiond
giving the best separation. The mobile phase ciomditwere optimized so there was no interferencm fsolvent
and excipients.

Method development was started with 100% methaunbpbor resolution was found between peaks ohalldrugs.
The mobile phase was then adjusted by mixing adeterwith methanol in the ratio of 40: 60. Butqroresolution
occurs between first two peaks and broadeningind {ieak. In order to optimize the better peak sz and
resolution, Ratio of acetonitrile and methanol adisred logically. Finally the mobile phase consaatetonitrile:
methanol (90:10, v/v) with flow rate 0.5 mL/min. svaelected.

To determine the appropriate wavelength for sinmgltais estimation of MOM, HYQ and TRE, solution loéde

compounds in acetonitrile were scanned in the rafig90 — 400 nm. From the overlay UV spectra itatoded
that 266 nm was the most appropriate wavelengthratysis of all the drugs with suitable sens#ivit

936



Kinjal Sheliya et al J. Chem. Pharm. Res., 2014, 6(4):934-940

3.00 H

— MOM
— HYQ
P aTantd a == TRE
Py, f-.‘]
250 Wl A
rd
y.
/ 'Jl
2.00 / l |'
a | J
’) \ || ‘A"\l"\.‘l
1.50 | / ! f '
2 / l\ 266nm \‘
< |
1.00 ! l[ / l
| |/ \
W
0.50 - j - ll‘.
/ T =
/ ’_// \ ol ‘ H’““—-‘
0.00 - { = A — N\ [
T T T 1 T T T L T 1 T T T L I T T T T T 1
200 220 240 260 280 300 320 340 360 380 400
Wavelength
Figure 4. Overlay UV spectra of MOM, HYQ and TRE
188.00 T H T
mAU | : : : _1‘?
151,00+ eeeeee e
] [
114,00+ +eee e e b
e T S USRS SOPRRNPURN B SV IS SO SO SO SO NSO
] : |\
Y \
0.000 ||[|\"||||||
0.000 2.000 4.000 6.000 8.000 10.000 12.000 14.000 16.000 18.000 I%O.UE)O
vilnuies

Figure5. Optimized chromatogram for MOM, HYQ and TRE (100 pg/mL)
Method Validation

The system suitability parameters like capacitgdgcnumber of theoretical plates and tailing fadar all the
analytes were found to be within the limit indicatithe suitability of the system. The values oladifor resolution
(> 1.5) showed these chromatographic conditionsppeopriate for separation and quantificationlbé@mpounds.
The number of theoretical plates and the tailingtdia were within the acceptance criteria of > 2G0@ < 1,

respectively, indicating good column efficiency aptimum mobile phase composition.
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Table 1. Results from system suitability study

Parameters MOM* HYQ* TRE*
Retention Time 7.11 5.77 13.59
Tailing Factor 0.75 0.81 0.94
Number of Theoretical Plates 2356 2569 2478
Resolution Between MOM and HYQ 1.74  Between MOM @RE 6.88

*Mean of six determinations

Linearity

Linearity was tested in the concentration rang&5,15, 20 and 2pg/mL for MOM; 50, 100, 150, 200 and 250 for
HYQ and 1, 2, 3, 4 and 5 for TRE. All the solutiamere chromatographed six times in accordance thi#ghCH.
Separates calibration plots for MOM, HYQ and TREe&veonstructed by the plotting peak area agairsgtetive
concentration and the method was evaluated byrdatation of the correlation coefficient and intgutecalculated

in the corresponding statistical study, correlatmmefficient f values > 0.999 and intercept very closed to zero
confirmed the good linearity of the method.

Table 2. Results from study of linearity

Parameters MOM* HYQ* TRE*
Detection wavelength 266 nm 266 nm 266 nm
Beer’s low limit (ug/mL) 5-25 50-200 1-5
Correlation Coefficient {j 0.998 0.995 0.996
Regression Equation y =31800x + 22364 y=230360476.9| y=2973.2x + 228.6[/
Slop 31800 2303.7 2973.2
Y — intercept 22364 -6076.9 228.67
LOD (ug/mL) 0.0815 0.4208 0.2866
LOQ (ug/mL) 0.2468 1.2750 0.8686

*Mean of six determinations

Assay of marketed formulation
The percentage label claim present in marketed dtation was found to be 100.81 + 0.7679, 100.504894 and

99.93 + 0.9266 for MOM, HYQ and TRE respectiveljneTchromatogram for analysis of marketed formutat
shown in figure 6.
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Figure 6.Chromatogram for marketed formulation
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Table 3.Result from assay of marketed Formulation

Brand Drug % Mean Recovery | Standard Deviation| % Reétive Standard Deviation | Standard Error
Mometasone Furoate 100.81 0.7679 0.7617 0.3134
ClinSkin | Hydroquinone 100.50 0.4894 0.4869 0.1997
Tretinoin 99.93 0.9266 0.9272 0.3782
Precision

For repeatability standard solution containing M@M pg/mL), HYQ (200 pug/mL) and TRE (2.5 pug/mL) wer
injected six times and area of peak were meast@dintraday precision, the solutions were analyzigdimes on
the same day and for interday precision, the smistwere analyzed six times on the different daly%nRSD was
calculated.

Table 4. Result from Study of Precision

Drug | % Mean Label Claim | Standard Deviation | % Relative Standard Deviation | Standard Error
Repeatability Data
Mometasone Furoate 100.73 0.7990 0.7932 0.3261
Hydroquinone 100.00 0.8679 0.8679 0.3542
Tretinoin 100.71 0.9955 0.9885 0.4063
Intra-day Precision
Mometasone Furoate 100.66 0.7344 0.7296 0.2997
Hydroquinone 100.02 0.8492 0.8490 0.3466
Tretinoin 99.98 0.4981 0.4982 0.2033
Inter-day Precision
Mometasone Furoate 100.97 0.7261 0.7191 0.2963
Hydroquinone 100.43 0.5994 0.5968 0.2446
Tretinoin 100.14 0.5101 0.5094 0.2082

Accuracy

To check the accuracy of proposed method, recostergies were carried out from pre analysed samgtlésree
different levels of standard addition 80%, 100% a¥s of label claim. The validity and reliability proposed
method was assessed by recovery studies by staadditibn method.

Table 5. Results from study of Accuracy

MOM HYQ TRE
Level of Recovery Mean % Level of Recovery Mean % Level of Recovery Mean %
(%) Recovery (%) Recovery (%) Recovery
80 100.36 80 99.99 80 100.66
100 99.50 100 100.87 100 100.53
120 99.99 120 99.23 120 99.51

Robustness

As defined by the ICH, the robustness of analytjpalcedure describes to its capacity to remain feotfd by
small, but deliberate variations in method paransetand provides an indication of its reliabilityrohg normal
usage. Robustness was performed by small variatitimee chromatographic conditions and found to beffected
by small variations like £ 1 % variation in voluroémobile phase and + 0.1 mL/min. flow rate of mMelghase.

Specificity
The specificity of the HPLC method was determingdbdmplete separation of Mometasone Furoate, Hydnoge
and Tretinoin with parameters like retention tirg, (resolution (R) and tailing factor (f). Here tailing factor for
peaks ofMometasone Furoate, Hydroquinone and Thiatiwas less than 2 % and resolution was also ri@e
1.5%.

CONCLUSION

A simple, accurate and precise HPLC method wasldped and validated for the routine analysis of Mtasone
Furoate, Hydroquinone and Tretinoin in cream tdpfoamulation. The results reveals that the proposethod
could be successfully applied for the routine asialand quality control of pharmaceutical dosagm$ocontaining
Mometasone Furoate, Hydroquinone and Tretinoin.
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