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RP-HPLC method development and validation for simuianeous estimation of
bromhexine and ciprofloxacin in tablet dosage form
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ABSTRACT

Bromhexineis a mucolytic agent, secretolytic wliiprofloxacin is abroad spectrum antibacterial agdoelonging
to the group of fluoroquinolones, both the drugaikable in tablet dosage form as BRO 8 mg and QB tg. The
chromatographic separation was achieved on revepdase G column (&, 250 x 4.6 mm, i.d.) in the isocratic
mode using methanol: 0.05 M phosphate buffer +0L5tnirethylamine + 0.5 mL tetra hydrofuran (80:2@y), at
pH 3.8 adjusted with orthophosphoric acid as thebileophase at a flow rate 0.8 ml/min. Retentionesnof BRO
and SIP were 4.78 and 3.01 min respectively. Qtatith was achieved with PDA detection at 217 nime T
linearity of BRO and CIP was in the range of 5-8@/mL and 50-50Qug/mL respectivelyA simple high
performance liquid chromatography method is devetbfo the simultaneous determination of Bromhexging
Ciprofloxacin. Developed method is economical imieof the time taken and amount of solvent conddoresach
analysis. The method is validated and successiplied to the simultaneous determination of Broxie and
Ciprofloxacin in bulk and pharmaceutical formulat®
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INTRODUCTION

Bromhexine is chemically 2, 4-Dibromo-6-{[cyclohdx§methyl) amino] methyl} aniline. It is a mucolgagent,
secretolytic, increasing the production of serousus in the respiratory tract and makes the phldgmer and
less viscous. Bromhexine acts on the mucus-segretils. Bromhexine disrupts the structure of aecidco-
polysaccharide fibres in mucoid sputum and produess viscous mucus, which is easier to expectoiites
contributes to a secretomotoric effect by helphmydilia transport the phlegm out of the lungs J1-3
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Figure 1: Structure of Bromhexine

Chemically Ciprofloxacin is (1cyclopropyl-6-fluotb, 4-dihydro-4-oxo-7[1-piperazinyl]-3quinoline dexylic
acid) a broad spectrum antibacterial agent, bétgntp the group of fluoroquinolones. Ciprofloxadm active
against a wide variety of gram-positive and gramatige organism, use in the treatment of urinaagttinfection,
conjunctivitis, gonorrhea and respiratory tracetion [1-3].
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Figure 2: Structure of Ciprofloxacin

This paper s in continuation with our worl[20-26], where we studied chromatographic method for sirugl
multicomponent drugs. There are methods to estinetelrugs individually for Bromhexine and Ciprofazin or
in combination with other drugs {47], but not asingle method is reported for its simultaneousnastion. So her
an attempt has been made to develop simple, aecwsansitive, rapid and economic method for simelbas
determinatiorof Bromhexine and Ciprofloxacin in combined dosémen using RI-HPLC. The proposed method
was validated according to ICH guideli [18, 19].

MATERIALS AND METHODS

Apparatus

The liquid chromatographic system of Perkin Elmeries 200 (Mumbai, India) containing quaternarydgrat
pump, variable wavelength programmable PDA dete@nd auto sampler with 1ul fixed loop wasusedFor
analysis a hypers18 column with 25(x4.6 mm i.d. and m particle size was used as stationary p!

Reagents and Materials

Pharmaceutical grade Bromhexine and Ciprofloxacerenpursued as a gift sample from Aarati Drug Léih
(Mumbai), India. All chemicals and solvents of HPLC grade amde purchased frolRankem Pvt. Ltd.Mumbai,
India. Marketed formulation Cinor BR Forte tablentaining Bromhexine 8 mg and Ciprofloxacin 500 mags
used as sample; purchased from local market (C Pharmaceutical, Himachal Pradgsh

Preparation of Mobile Phase and Stock Solutio

Mobile phase was prepared by accurately weigh1.360 g of potassium dihydrogen phosphe+0.5 mL

triethylamine + 0.5 mL tetraydrofuranand dissolving in 200 mL ofater. It was mixed with 8( mL of methanol,
and pH was adjusted to pH 3.8 usiorthophosphoric acigOPA). The solution was filterethrough a 0.45 p
membrane filterThe solution was sonicated for min for degassing prior to use.

Stock solutions werprepared by accurately weighing 10 mgBRO and 100 mg o€IP and transferring to two
separate 10L volumetric flasks containingd mL of mobile phaseThe flasks were sonicated for 10 minute:
dissolve the solids. Volumes were made up to thek mvith mobile phase, whichgave 10 ug/mL and 100Qug/mL
of the BRO and CIP respectiveli.figure 3 and 4 represent the typical chromatogodistandard Brohexine and
Ciprofloxacin respectively.
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Figure 3: HPLC chromatogram of standard Bromhexine
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Figure 4: HPLC chromatogram of standard Ciprofloxacin

Chromatographic Conditions

The hypersil G column (5u x 25( mm x 4.6 mm) equilibrated with mobile phagethanol: 0.05 M phospha
buffer: (0.5 mLtriethylamine + 0.5 IL tetrahydrofuran) (80:20 v/v), pH 3.8 adjusted witthophosphoric ac was
used. The flow rate was maintained at 0.8 mL/minerts were monited with PDA detector at 217 nm, and
injection volume was 1L. Total run time was kept for 10 m

Method Validation
The method was validated for accuracy, precisi@msisivity, recovery, linearity and robustness. Tethod
validation wagperformed as per ICH guidelir.

Linearity

Appropriate aliquots of the standard stock soliohBRO and ClPwere pipette out and transferred to a serie
10 mL volumetric flasks respectively. The volume was magdo the mark with mobile phase totain working
standard solutions of BRGf concentrations fig/mL to 30 pg/mL and for CIBf concentrations 5Qg/mL to 500
png/mL. The calibration curves were found to be linear emddherence to Beer’s law over the concentrat@onge
of 5-30 ug/mL for BRO and 5600 pg/mL forCIP. The solutions were injected using auL fixed loop system,
and chromatograms were recorded. Calibration cumere constructed by plotting peak aVs concentrations of
the drug and regression equations were compute®RO and CIP.

The standard calibration tables and graph<sBRO and CIP are shown in Table NoadAd 2, Figure No. 6 and 7
respectively.
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Figure 6: Calibration curve for BRO
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Figure 7: Calibration curve for CIP

Table 1: Calibration table for BRO

Concentration "
Sr. No. of BRO (ug/ml) Area
1 5 209060
2 10 462337
3 15 698889
4 20 898798
5 25 1169122
6 30 1369705
Slope 46184
Y-intercept 5909
Correlation coefficient (r) 0.999

Table 2: Calibration table for CIP

Concentration
Sr. No. of CIP (ug/ml) Area*
1 50 814121
2 100 1504122
3 200 2706521
4 300 4058040
5 400 5452783
6 500 6808989
Slope 13423
Y-intercept 77094
Correlation coefficient (r) 0.999

Precision

The repeatability studies were carried out by esdiimy response of BRO (26g/mL) and CIP (50Qug/mL) six
times and results were reported in terms of redasitandard deviation. The intraday and interdagigian studies
(intermediate precision) were carried out by edtiingathe corresponding responses 3 times on the sty and on
3 different days for three different concentratiaf€8RO (10, 15, and 2fdg/mL) CIP (250, 375, and 5Q&/mL),
and the results were reported in terms of relattaadard deviation.

Accuracy

Accuracy was performed by recovery studies. Thevery studies were carried out at three concentragvel
80%, 100%, 120% by standard addition method. Thieepéage recovery and standard deviation were leddzl
and reportedin table No. 3.

Sensitivity

The sensitivity of measurement for BRO and CIP estimated in terms of the limit of quantitation QP The
smallest amounts detected under the chromatograghiditions used were estimated in terms of that lwh
detection (LOD). LOQ and LOD were calculated by akthe equations

LOD:&
Q

-~

93
www.scholarsresearchlibrary.com



Sanjay S. Pekamwaret al Der Pharma Chemica, 2014, 6 (4):90-97

100
LOQ=—-
Q S

Whereo is the standard deviation of the peak areas oflthgs, taken as a measure of noise, and S iddpe of
the corresponding calibration curve

Robustness

Robustness of the method was studied by delibgratednging the experimental conditions like flovie, pH,
temperatureand percentage of mobile phase ratio. The studycaa$ed out by changing 5% of the mobile ph
ratio and 0.1 mL/min of flow rate.

Solution Stability
The solutions were prepared and solution stabiltig checked for 3, 9, 12, and 24 hrs by checthe area over the
period of time, using the different analysts arelghme instrumei

System Suitability

A system suitability test was amtegral part of the method development to vetifgttthe system is adequate for the
analysis of BRO and CIP tobe performed. Sy: suitability test of the chromatograp system was performed
before each validation run. Fiveplicate injections of system suitability standard and ' injection of a check
standard werenade. Area, retention tir (R), tailing factor, asymmetry factor, and theordtipkate: for the five
suitability injections were determine

Analysis of Marketed Formulation

Twenty tablets weraccurately weighed and finely powdered. Tablet par equivalent to mg BRO, and 500 mg
of CIP was taken in 10L volumetric flasl and to this 12 mg of standard Bromhexine was adgedtandart
addition method. Mobile phagé0 mL) wa: addedto the above flask and the flask was sonicatedl$ minutes.
The solution wadiltered through 0.45um membrane filter pap and volume was made up to the mark with
mobile phaseAppropriate volume of the aliquot was transferredt 10 mL volumetrt flask and the volume wi
made up to thenark with the mobile phase to obtain a solutiontaming 20 ug/mL of BRO and 50Qug/mL of
CIP. The solution was sonicated for min. It was injected as péhne above chromatraphic conditions and peak
areas wergecorded. The quantifications were carried out bggin( these values to the straight line equatior
calibration curve.

)
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Figure 5: HPLC chromatogram for mixture of Bromhexine and Ciprofloxacin in tablet
RESULTS AND DISCUSSION

Optimization of Mobile Phase

Optimization of mobilephase was performed based on resolution of thesding degradation products, asymmeit
factor, and theoreticgblates obtained foBRO and CIP The mobile phase consist methanol: acetic acid,
acetonitrile: potassium dihydrogen phosphate buffegthanol: potassium dihydrogen phosphate buffiethanol:
ammonium acetate were tried in order to find th&nopm conditions for the separation BRO and CIP. After
several trialsmobile phase of methar:0.05M hosphate buffer + 0.5 ml triethylamine + 0.1 tetrahydrofuran in
ratio (8020 v/v), pH 3.8 adjusted with orthophosphoric ewas selected which gave sharp, -resolved peaks for
BRO and CIP (Figure 3,4).

The retention times foBRO and ClFwere 4.78 and 3.0din, respectively. The asymmetric factors BRO and
CIP were 1.326 and 1.23fespectively
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Method Validation

The calibration curve for BRO was found to be Iingathe range of 5-3@g/mL with a correlation coefficient of
0.999. The calibration curve for CIP was found t Imear in the range of 50-5Q@/mL with a correlation
coefficient of 0.999. Instrument precision was deiaed by performing injection repeatability testdathe RSD
values for BRO and CIP were found to be 0.079 % @Bd 1%, respectively. The intraday and interdagcision

studies were carried out and the results are regart Table 3. The low RSD value indicates thatrtiethod is

precise.

The accuracy of the method was determined by alagl recoveries of BRO and CIP by method of stethda
addition. The recoveries were found to be 99.290®06 and 99.14-99.95 % for BRO and CIP, respédgtiviche
results are reported in Table 3.

Table 3: Summary of validation parameters

Parameters BRO CIP
Detection limit fig/mL) 0.071 0.245
Quantitation limit fg/mL) 0.236 0.810
Accuracy(%) 99.29-100.06%  99.14-99.95%
Precision (RSDa,%)

Intraday precisionn(= 3) 0.012-0.559%| 0.156-0.776%
Interday precisionn(= 3) 0.255-0.822%| 0.292-0.513%
Instrument precision (RSD &) 0.079% 0.971%

®RSD is relative standard deviation and “n” is numioé determinations.

The high values indicate that the method is aceurBite detection limits for BRO and CIP were fotode 0.071
png/mL and 0.245 pg/mL respectively while quantitatiimits were found to be 0.23&/mL and 0.81Qug/mL
respectively. Robustness study was performed bpetakely changing the experimental conditions Flloav rate
from 0.6 mL/min to 0.8 mL/min and 1.0 mL/min. Thengposition of mobile phase was changed by varyirgg t
proportion of methanol by 2%, pH and temperaturs wiaanged. In both conditions the recoveries offiotiys
were determined and the RSD was found to beless 2B@The results are reported in Table 6.Systemalsility
parameters such as the number of theoreticalplasslution, and tailing factor were determinedt8yssuitability
test was carried out and the results aresummairiz€dble 4.

Table 4: System suitability test parameters for theoroposed method

System suitability parametes  BRD CIp
Retention time (min) 4.78 3.01
Theoretical plates/ meter 8987 6808
Asymmetric factor 1.32 1.231
Resolution 9.673

Asymmetric factors for BRO and CIP are 1.326 ar&81, respectively.

Stability of standard and sample solution of BR@ &P were evaluated at room temperature. Theisobkdf the
two drugs were found to be stable for 0, 3, 6,1@24 hrs. The results are reported in Table 5.

Table 5: Solvent stability study

Time Area (1 = 3) Result %
(Hrs.) BRO CIP BRO CIP
20 (ug/mL) 500 gg/mL)
0 898491 6808089 99.9¢ 99.98
3 897042 6806891 99.80 99.96
6 893120 6780778 99.3¢ 99.58
12 889921 6750472 99.01 99.14
24 879243 6724389 97.82 98.75

Two drugs were found to be stable with a recovémare than 97%.

Analysis of Marketed Formulations

The proposed method was successfully applied tdébermination of BRO and CIPin their combined d@storm.
The % recovery+ S.D. was found to be 99.77 + 0.28d 99.95+0.827, respectively, for BRO and CIP (@ah)
which were comparable with the corresponding labal®ounts.
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Table 6: Data derived from robustness for proposedethod

. . . Change in % RSD

Parameters Normal condition Change in condit] °Bro CIH
Flow Rate 0.8 mL/min 0.6 mL/min 0.586 0.719
) 1.0 mL/min 0.435 0.297
pH 3.8 3.6 0.769 0.594
) 4.0 0.790 0.089
Mobile phase ratig 80:20 18:82 0.149 0.391
) 22:78 0.776 0.596
Temperature 289C 26°C 0.024 0.827
30°C 0.294 0.198

Table 7: Assay results of tablet dosage form usingroposed method.

Formulations | Labelled amount (mg % Recovery
BRO clp BRO CIP
Cinor BR Forte 8 | 500 99.77+0.294  99.95+0.827

®mean value *standard deviation of determinatidiaglet formulation Cinor BR Forte (Orison Pharmgizal,
Himachal Pradesh) containing labeled amount of Brexine 8 mg and Ciprofloxacin 500 mg.

CONCLUSION

The objective of the work was to develop the simplecurate, precise and sensitive HPLC method Her t
estimation of Bromhexine and Ciprofloxacin in balkd multicomponent formulations. From the resultemed by
all parameters, it is concluded that developed BRI method is suitable for the simultaneous estomaof
Bromhexine and Ciprofloxacin in bulk and multicormgat formulation.

The concentration of BRO and CIP in pharmaceuticahge form could be satisfactorily determinedgigncratic
RP-HPLC system with PDA detector.

This method has been found suitable for the routimalysis of pharmaceutical dosage forms in QC Rl D
Laboratories for product of similar type and comifpos.
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