Available online at www.scholarsresearchlibrary.com

\\a( maC/'a

Scholars Research Library Qq’,s «"»A%
Scholars Research . * k@# >
Der Pharmacia Lettre, 2015, 7 (11):301-307 * Vﬂ <4 .
. (http://scholarsresearchlibrary.com/archive.html) 4
Library

ISSN 0975-5071
USA CODEN: DPLEB4

A new stability-indicating RP-HPLC method for the amultaneous
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ABSTRACT

A new stability-indicating RP-HPLC method was depetl for the simultaneous determination of fexalerea
hydrochloride and montelukast in combined dosagm faising a Aligent, Zorbax (Make: 150 mmx4.6 m |.
particle size 5um and a mobile phase composed adpaite buffer (pH 4.0): Acetonitile (60:40 v/v)aatiow rate
of 1.0mL/min. The retention times of fexofenadiydrdchloride and montelukast were found to be 1@uid 12.03
min, respectively. Linearity was established forofenadine hydrochloride and montelukast in thegeaof 10-
30ug/ml and 5.0-1bg/ml, respectively. The percentage recoveries xafémadine hydrochloride and montelukast
were found to be in the range of 99.80 to 99.90 2240 to 99.93 respectively. Both the drugs welgexted to
acid and base hydrolysis, oxidation, photolyticdahermal degradation conditions. The degradatisadoicts of
fexofenadine hydrochloride and montelukast werd mesblved from the pure drug with significant diffnces in
their retention time values. This method can becassfully employed for simultaneous quantitativalysis of
montelukast and fexofenadine hydrochloride in wasioombined formulations.
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INTRODUCTION

Fexofenadine  hydrochloride (FEXO)[1] Fif.1) (RS)-2-[4-[1-Hydroxy-4-[4-(hydroxydiphenylmethyl)-
piperidyl]butyl]phenyl]-2-methyl-propanoic acid ia,non-sedating selective histamine H1 receptagamtist, used
to relieve the allergy symptoms of seasonal alterginitis (hay fever), including runny nose, sriagzand red,
itchy, or watery eyes; or itching of the nose, #ir@r roof of the mouth in adults.

Montelukast sodium (MTKT)[2]Kig.2) is chemically (S, E)-2-(1-((2-(3 -(2-(7- chloragalin-2yl)vinyl)phenyl)-3-
(2-(2-hydroxypropan-2-yl)phenyl)propylthio)methydyclopropyl)acetic acid 3 is a leukotriene recegntagonist
used in the treatment of chronic asthma and alletgnitis.

Fexofenadine hydrochloride and montelukast comhinagablets were recently introduced as tablet fdation in
indian market that is used as aaithmatic, antallergic drug.

Literature survey revealed that many HPLC methd®ldd] were reported for determination of fexofemadi
hydrochloride and montelukast in combined dosagm$ that suffer from drawbacks of long run times good
sensitivity. The present research paper descritzeddvelopment and validation of stability indingtreverse phase
high performance liquid chromatographic (RP-HPLGJtimod, for the assay of these components simulteshgo
with has less run time and with extremely low LOOL&Q values.
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MATERIALS AND METHODS

INSTRUMENTATION: The analysis of the drug was carried out on a \8dt€r system equipped with 2695pump
and 2996 photodiode array detector was used arevarse phase HPLC column Aligent,Zorbax(150 mmxdne
I.D; particle size 5 pum)) was used. The outputighal was monitored and integrated using waters dmep 2
software.

CHEMICALS AND REAGENTS: Pure standard samples of Fexofenadine HCL and Mdatst Sodium were
obtained as gifted samples from Cipla Ltd. andritsketed formulations in the brand name of HistdKih [Label
claim containing Montelukast 10mg and FexofenadiB® mg] were procured from local pharmacy (MEDPLUS)
Milli-Q water, methanol (HPLC Grade), orthophosphoacid (GR Grade), Potassium dihydrogen phosphate
monohydrate (GR Grade) was obtained from Qualigeéds Mumbai. Sodium hydroxide, Hydrochloric acahd
Hydrogen peroxide used were of Analytical grade parthased from Merck Specialties Pvt. Ltd., MumbaAil
dilutions were performed in standard class-A, vadtno glassware.

BUFFER PREPARATION: Dissolve 2.72g of Potassium dihydrogen PhosphateOBOmL of Milli-Q Water,
adjust pH to 4.0 with dilute ortho phosphoric aaittl Filter the solution through 0.45um membrarierfil

MOBILE PHASE PREPARATION: Prepare a filtered and degassed mixture of phosphaffer(pH-4.0) and
acetonitrile in the ratio of 60:40 %v/v respectiuel

DILUENT PREPARATION: Mobile phase is used as diluent.

STANDARD PREPARATION: About 100mg of fexofenadine hydrochloride and mhukigst were accurately
weighed and taken separately in 100ml volumetask$ separately and dissolved in the mobile ptasitions
were sonicated for 5mins. The volume was adjustedhe mark with diluent to obtain stock solution of
concentration 1.0mg/ml of fexofenadine hydrochleridnd montelukast separately. Calibration standarei®
prepared using the stock solutions [1Q«@0nl of fexofenadine hydrochloride and 2.0u#iiml of montelukast].

SAMPLE PREPARATION: Twenty tablets of Histakind-M [Label claim contaigi Montelukastl0mg and
Fexofenadine 120 mg] were weighed and finely poeddn a pestle and mortar. Tablets powder equivdten
100mg of fexofenadine hydrochloride and montelukess transferred to 100ml volumetric flask and aligsd in
about 50ml of mobile phase. The solutions werecadad for 15min., diluted to the mark with mobileage and
then filtered through 0.48n membrane filters (Millipore, USA). Aliquots ofdlsample solution were transferred to
50 ml volumetric flasks and diluted with diluent ¢dtain 10-30ug/ml of fexofenadine hydrochloride and 2.0-
10ug/ml of montelukast respectively.

CHROMATOGRAPHIC CONDITIONS: Aligent, Zorbax (Make: 150 mmx4.6 mm |.D; partickize 5um)
Column was used for analysis at ambient column &zatpre. The mobile phase was pumped through tluencoat
a flow rate of 1.0mL/min. The sample injection vole was 10pL. The photodiode array detector wagoset
wavelength of 225nm for the detection and Chromaiplgic runtime was 6 minutes.

RESULTS AND DISCUSSION

METHOD DEVELOPMENT: In the initial trials the following mobile phaseske used: phosphate buffer (pH
4.0) and Acetonitrile (40:60, v/v) (mobile phase d@jd phosphate buffer (pH 4.0) and Acetonitrile:$80v/v)
(mobile phase 2) as the mobile phases. Mobile phdmses been rejected due to a lack of fexofenduydeochloride
and montelukast signal on chromatogram.

When the sample of fexofenadine hydrochloride amthteiukast was analyzed using mobile phase 2, pbage
was not good and retention time was ~10 min, tleeebrganic modifier concentration was changed rimut
improvement was observed. Subsequent attempts made by lowering the pH of the mobile phase withowes

buffers including phosphate buffer but the peakpshaas disturbed and therefore finally phospahtéebgpH 4.0)

was chosen and marked improvement was observedtilaly, a mobile phase composed of phospahte b(ite

4.0): Acetonitile (60:40 v/v) gave the best resulsiring the course of these studies the injectiolume and the
mobile phase flow rate was constanty(flL@Gnd 1.0mL.miff respectively). The analytical wavelength was 343nm
A typical chromatogram for simultaneous estimatidrfexofenadine hydrochloride and montelukast oigdiby
using the aforementioned mobile phase fromLlidjection volume of the assay preparation issilfated inFig.3.
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DEGRADATION STUDIES: Various stressed degradation studies were conduotedhe study of stability
indicating method in tablets containing fexofenadirydrochloride and montelukast. The degradatiompées were
prepared by transferring powdered tablets, equivate 50mg of fexofenadine hydrochloride and 20nfg o
montelukast into a 100ml round bottom flask.anditdill with the diluent, Then prepared samples werpl@yed
for acidic, alkaline and oxidant media and thergsiedss conditions.

After the degradation treatments were completeel,sthess content solutions were allowed to eqaiiéto room
temperature and diluted with mobile phase.

ACIDIC CONDITION: In acidic degradation the drug was heated undérx&fith 1 N HCl at 80° C for 1 h and
the mixture was neutralized with 1 N NaOH solutions

ALKALINE CONDITION: In alkaline degradation the drug was treated withN) NaOH at room temperature for
100 min and the mixture was neutralized with 0.H®! solutions.

OXIDATIVE CONDITION: Oxidation degradation study was performed by takimg drug content in 3% v/v
H,0, at room temperature for 1 hour.

THERMAL CONDITION: Thermal degradation was performed by exposing sddidy at 90° C for 48 hour.
Resultant chromatogram of thermal degradation studigated that fexofenadine hydrochloride and reluMast is
found to be stable under thermal degradation cimmdit

In all degradations the decreased area in the pehltse drugs were compared with peak area of Hraes
concentration of the nondegraded drug and the pedegradation was calculated. Summary of the diegian
studies of fexofenadine hydrochloride and montedtkeas shown ifable-1. The degradation studies indicated
that fexofenadine hydrochloride and montelukast stable to acid, base, oxidation and photo degi@adataking
the proposed method stability indicating.

METHOD VALIDATION: The developed RP-HPLC method is validated in aced with ICH guidelines using
the following parameters.

a.SYSTEM SUITABILITY: System performance parameters of the developed HR¢iBod were determined by
analyzing standard working solutions. The chromaphic parameters, such as number of theoretieaepI(N),
resolution (Rs), capacity factor (k) and selecyividictor () were determined. The results are showTatle-2,
indicating the good performance of the system.

b.SPECIFICITY:

BLANK AND PLACEBO INTERFERENCE: The interference of blank and placebo with theiefubf the
present cited drugs solutions of diluent and placelere injected into the chromatographic systenh wite
mentioned chromatographic conditions and their @ebpe chromatograms were recorded. From the regort
chromatograms it was observed that the placebdblark showed no peaks at the retention time of fenadine
hydrochloride and montelukast peak indicating that diluent and placebo solutions used in standatdsample
preparations did not interfered in estimation okofenadine hydrochloride and montelukast in forriates
respectively.

C.LINEARITY & DETECTOR RESPONSE: The linearity of the proposed method was accesgethlzulating
slope, intercept and correlation coefficient [r2]standard curve. The results revealed that thexre an excellent
correlation between the peak area and analyteseatnation. The slope and intercept of the calibragplot of
fexofenadine hydrochloride and montelukast were928232x-17499 and 1302954x - 5504 respectively. The
linearity curves of fexofenadine hydrochloride amdntelukast were depicted Fig.4.a & 4.b and the linearity
results of both the drugs were givEable-3.

The LOD values for fexofenadine hydrochloride armhtelukast are 0.003 and 0.012pg/mL respectiveig. IOQ
values for fexofenadine hydrochloride and montestifar method precision are 0001 and 0.006pg/mpeaetsvely
and the results were givenTiable-3 respectively.

d.PRECISION: The precision of fexofenadine hydrochloride anchtatukast by proposed method was ascertained
by replicate analysis of homogeneous samples cfutapowder. Intermediate precision of the methad studied
by intra- and inter-day variation of the method wasried out. The results were givenTiable-4 and the low %
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RSD values of within a day for fexofenadine hydiodde and montelukast revealed that the proposethad is
highly precise.

e.ACCURACY: The accuracy of the proposed method for fexoferadigdrochloride and montelukast was
assessed by recovery studies at three differealdéxe. 50%, 100%, 150%. The recovery studies wanged out in
triplicate by adding known amount of standard sofutof fexofenadine hydrochloride and montelukast t
preanalysed tablet solutions. The resulting sohstizere then reanalysed by proposed method ancesioéts are
represented imable- 5 The percentage recoveries were found in the raidg#.80 to 99.90 for fexofenadine
hydrochloride and 99.50 to 99.93 for montelukaspeetively revealing that the developed RP-HPLChogtwas
found to be accurate.

f.ROBUSTNESS: The robustness of the developed method was evdllgtaltering few experimental conditions
and evaluating the resolution between two adjapestks of fexofenadine hydrochloride and monteluk@ibe
altered experimental conditions carried out in ghigly are given below.

Change in Flow Rate:The flow rate of the mobile phase was 1.0 ml/rilio.study the effect of the flow rate on the
resolution, the flow rate was changed by 0.2 y@it8 and 1.2 ml/min).

Change in temperature: The effect of the column temperature on the regwiwf fexofenadine hydrochloride and
montelukast was studied at 32°C and 38°C inste&5UC.

In all the above said varied chromatographic camatt (flow rate and column temperatuiaignificant differences
in peak areas and in retention time were obsefgefexofenadine hydrochloride and montelukastsilfating the
robustness of the developed methddkle- 6.)

g.SOLUTION STABILITY AND MOBILE PHASE STABILITY: No significant change in the amounts of
fexofenadine hydrochloride and montelukast was Meskeduring solution stability experiments perfodnesing
the proposed method. The %RSD of assay of fexofeadd/drochloride and montelukast during solutitabgity
experiments was less than 2.0 confirming that sarsplutions and mobile phase used in the presady svas
stable at room temperature for more than 24hrsdtin the drugs respectively.

h.APPLICATION OF THE METHOD: The analysis of commercial formulation [Histakind-NMhdicated that the
developed RP-HPLC method is specific and seledtivéheir determination in formulatio @ble-8).

TABLE-1: Results of degradation studies of fexoferdine hydrochloride and montelukast

DEGRADATION PARAMETERS | %FEXOFENADINE HYDROCHLORIDE % MONTELUKAST
ACID 93.4+0.7 97.5:1.1
BASE 98.5+1.4 93.3:1.8
PEROXIDE 97.5+1.4 94.7+1.6
PHOTOLYTIC 97.6+£1.9 98.6+2.3

TABLE-2: System suitability parameters of fexofenaéhe hydrochloride and montelukast

NAME OF THE COMPOUND RETENTION TIME THEORETICAL PLA TES | ASYMMETRY
FEXOFENADINE HYDROCHLORIDE 3.745 20616 1.241
MONTELUKAST 4.484 5152 1.283

TABLE-3: Results of linearity studies of fexofenadie hydrochloride and montelukast

FEXOFENADINE HYDROCHLORIDE MONTELUKAST
% LEVEL (APPROX) i(g)/’r\lnclz_ AREA | % LEVEL (APPROX) |CONC. pg/mL | AREA
50 10 4216487 50 5 6505942
75 15 6329135 75 75 9759905
100 20 8437190 100 10 13036373
125 25 10536067 125 125 16290280
150 30 12686154 150 15 19527679
Slope 422925.34 Slope 1302954
RSQ(r2) 0.9999 RSQ(r2) 1.000
LOD (ug/mL) 0.003 LOD (ug/mL) 0.001
LOQ (ug/mL) 0.012 LOQ (ng/mL) 0.006
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TABLE-4: Results of method precision (inter and intaday) studies for fexofenadine hydrochloride and rantelukast

SET FEXOFENADINE HYDROCHLORIDE MONTELUKAST
Intraday(n=6) Interday(n=6) Intraday(n=6) | Interday( n=6)

1 100.17 100.7 100.5 99.79
2 99.85 100.2 98.89 99.92
3 99.97 99.98 99.97 99.94
4 99.95 99.79 99.94 100.08
5 99.90 99.98 100.12 99.99
6 100.05 99.89 99.95 99.94
Mean 99.98 100.09 99.89 99.94
SD 0.114 0.328 0.536 0.094
%RSD 0.114 0.327 0.536 0.094

*Average of six determinations

TABLE-5: Results of accuracy studies for fexofenadie hydrochloride and montelukast

THEORETICAL OBSERVED
0 0,
DRUGS WLEVEL | cONCENTRATION (mcg/mL) CONCENTRATION* HRECOVERY
0,
FEXOFENADINE 50% 10.0 9.98 99.80
HYDROCHLORIDE 100% 20.0 19.96 99.80
150% 30.0 29.97 99.90
50% 5.0 4.98 99.60
MONTELUKAST 100% 10.0 9.95 99.50
150% 15.0 14.99 99.93
*Average of three determinations
TABLE-6: Robustness studies of fexofenadine hydrodtride and montelukast
ROBUST CONDITIONS FEXOFENADINE HYDROCHLORIDE MONTELUKAST
PEAK AREA PEAK AREA
FLOW RATE 0.8mL/min. 4.979 5.938
1.0mL/min.* 3.745 4.484
1.2mL/min. 2.995 3.590
TEMP 32C 3.748 4.472
35°C* 3.745 4.484
38C 3.705 4.398
*Optimized conditions mentioned in the developethate
TABLE-7: Results of ruggedness studies of fexofenat hydrochloride and montelukast
FEXOFENADINE HYDROCHLORIDE MONTELUKAST
S.No. RT Area RT Area
1 3.742 8405681 4.48 12965300
2 3.743 8460947 4.481 13062216
3 3.728 8418436 4.45¢ 13013704
4 3.727 8404422 4.461 12958892
5 3.746 8465940 4.487 13021429
*Average 3.737 8431085 4.47] 13004320
%RSD 0.240 0.356 0.341 0.329
*Average of five determinations
TABLE-8: Assay of fexofenadine hydrochloride and matelukast in formulations
Drug name [Histakind-M] Quantity label claim(mg) | *Quantity found + SD | % Assay + SD
FEXOFENADINE HYDROCHLORIDE 120mg 119.97 £+ 0.87 99.97+ 0.79
MONTELUKAST 10mg 9.99 + 0.69 99.99 +£0.783
*Average of three determinations
H5C
COH
HO N
O ’
* HCI
Fig-1.MOLECULR STRUCTUTRE OF FEXOFENADINE HYDROCHLO RIDE
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Fig-2.MOLECULR STRUCTUTRE MONTELUKAST
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Fig.3.VALIDTED CHROMATOGRAM OF FEXOFENADINE HYDROCH LORIDE AND MONTELUKAST
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Fig.4.a: LINEARITY SPECTRAOF FEXOFENADINE HYDROCHLO RIDE
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Fig.4.a: LINEARITY SPECTRAOF MONTELUKAST

CONCLUSION

An RP-HPLC method for simultaneous estimation ofofenadine hydrochloride and montelukast and was
developed and validated as per ICH guidelines. déeeloped method offered several advantages instefm
simplicity in mobile phase, isocratic mode of aedutiand sample preparation steps and comparativé shmotime
makes the method specific, repeatable and relifdeits intended use in simultaneous determinatadn
fexofenadine hydrochloride and montelukast in coradi dosage forms. From the above citations it iclcoled
that this proposed method can be used for thenmatnalysis of formulations containing any onehef@bove drugs

or their combinations without any alteration in tssay.
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