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ABSTRACT

A simple and precise stability indicating -HPLC method was developed and validatec the simultaneous
determination of ofloxacin and flavox in pharmaceutical dosage forms. Chromatography wasied out or
Inertsii ODS C18(250mm x 4.6m, 5 p particle size)using a mobile phase Phosphate buffer
(KH,PQy,): acetonitrile (52:48 %v/v) adjusted to pH 4.0 witl®.1% orthophosphoric ac at a flow rate of 1.0
ml/min. The analyte was monitored usPDA detector at 225 m. The retention time was found t02.197 min
and 3.514 min for Ofloxacin arfdlavoxate respective. Linearity was observed in tloencentration range ¢10-60
png/ml for bothOfloxacin and Flavoxatwith correlation coefficient 00.999. The mean recoveries obtained
Ofloxacin and Flavoxatevere found to be $96% and 99.93% respectivelgtress testing which covered ac
alkali hydrolysis, peroxide, photolytic and thermal degtioh was performed to prove the specificity of
proposedmethod and degradation was achie' The developed method has been statistically vadaccording
to ICH guide lines and found to be simple, pre@sel accurate with the prescribed values. Thus tfopgsec
method was successfully applied for stability indicating simultaneous estimation@fioxacin and Flavoxa in
routine quality control analysis in bulk aipharmaceutical formulations.
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INTRODUCTION

Ofloxacin:

Chemically Ofloxacin is (+/-)-9luoro-2,3-dihydro-3-methyl-10-(4-methyl-fiiperazinyl-7-oxo-7H-pyrido[1,2,3-
de]-1,4-benzoxazine-6arboxylic aci. Ofloxacin is a broad-spectrum antibiotic whishactive against both Gre

positive and Granmegative bacteria. It functions by ibiting DNA gyrase, a type |l topoisomerase, i
topoisomerase IV, which is an enzyme necessaryeparate (mostly in prokaryotes, in bacteria in ipaldr)

replicated DNA, thereby inhibiting bacterial celVidion. Ofloxacin is also considered to bentraindicated within
the pediatric population, pregnancy, nursing mathpatients with psychiatric illnesses and in pasievith epileps)
or other seizure disord

O O

| OH

Fig.1: Structure of Ofloxacin
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Flavoxate:

Chemically is 2-(1-piperidyl) ethyl 3-methyl-4-oxphenylchromene-8-carboxylate. Flavoxate acts abrect
antagonist at muscarinic acetylcholine receptors cholinergically innervated organs. Its antichotigie-
parasympatholytic action reduces the tonus of smomiscle in the bladder, effectively reducing thember of
required voids, urge incontinence episodes, urgerig and improving retention, facilitating incissad volume per
void. Flavoxate is contraindicated in patients whave any of the following obstructive conditions:
pyloric or duodenal obstruction, obstructive initestlesions or ileus, achalasia, gastrointestiti@morrhage and
obstructive uropathies of the lower urinary tféct

*HCI

C—0 — CH,—CH, — N
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Fig.2: Structure of Flavoxate

Objective:

Literature review reveals that simultaneous esfimnanf ofloxacin and flavoxate by spectrophotoneetriethod$™

“l HPLC methods in biological samples like humarspia and urin€ ®, RP-HPLC method in pharmaceutical
dosage formi! and a few RP-HPLC methods were reported with otliegs in combinatioff %, However there
was no stability indicating method reported forsthelrugs. Hence the present study was aimed tdogeaesimple,
fast, economical, selective, accurate, precisesanditive Stability Indicating RPHPLC method foe gimultaneous
determination of Ofloxacin and Flavoxate in bulldats Pharmaceutical dosage forms suitable forimeuguality
control analysis.

EXPERIMENTAL SECTION

Chemicals and solutions:
HPLC grade methanol and acetonitrile (Merck), HPg@de Water, potassium dihydrogen orthophosphate an
orthophosphoric acid was used for the analysis.

Instrumentation:

Quantitative HPLC was performed on Waters techrieko@695 series, PDA detector module equipped iitio
injector with empower software. A reverse phasetileODS C18 (250mmx 4.6mm, particle size Sum)lical
column was used. Weighing was done on shimadzunbtala

Chromatographic conditions:

Preliminary studies were conducted and trails weaee for the method development. Separation anlysasiavas
carried out on Inertsii ODS C18 (250mm x 4.6mm, Sparticle size) column. The optimized mobile phase
consisting of phosphate buffer (potassium dihydoggimo phosphate pH adjusted to 4.0 with 0.1% qttiosphoric
acid) and acetonitrile in the ratio of 52:48 %wAlow rate was maintained at 1.0 ml/min and run tfiore6 min.
Prior to sample injection, column was saturatedhwibbile phase for 40 min and injection volume W8g!| which
was injected by auto sampler. The detection regpavas measured at 225 nm at ambient temperatuee. Th
optimized method parameters are given below inghke no 1.

Table -1: Optimization of Chromatographic conditions

Method Parameters Optimized condition

Column Inertsil ODS C 18 (250 x 4.6 mmx5p)

Wavelength detection 225 nm

Mobile phase compositio Potassium dihydrogencoptiosphate buffer (pH 4.0): acetonitrile (52: 48584
Pump mode Isocratic

Flow rate 1.0 ml/min

Injection volume 10 pl

Run time 6 min
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Preparation of diluent:
Prepared by mixing equal volumes of acetonitrild aster in the ratio of 50:50% v/v.

Preparation of Standard solution:

Accurately weighed and transferred 10 mg of botloxaicine and Flavoxate reference standard in to2&henl
volumetric flasks separately. Add 15 ml of diluestnicated for 30 minutes and make up to the fiodlme with
diluent. From the above stock solutions, 1 ml wigefpe out in to a 10 ml volumetric flask and thmake up to the
final volume with diluent to obtained concentratimidOpg/ml.

Preparation of sample solution:

20 tablets were weighed and calculated the avenagght of each tablet .The powder equivalent to &g of
Ofloxacin and Flavoxate each (1.0452gm) was traresfeinto a 250ml volumetric flask, 200 ml of dihieadded
and sonicated for 30 min, further the volume magevith diluent and filtered. From the filtered stidun, 0.5ml was
pipette out into a 10 ml volumetric flask and thmade up to 10 ml with diluent to obtained conceittraof
40ug/ml.

Method validation:

System suitability:

System suitability test should be carried out tdfyehat the analytical system is working propedgd can give
accurate and precise results. Standard solutiorre weepared as per the test method and injectex the
chromatographic system. The system suitability ipetars were evaluated from tailing factor, retentiones and
theoretical plates of standard chromatograms. @tandolution preparations were injected five tinwe® the
chromatograph and retention times were recordeé.ré&$ults obtained are tabulated in table no.2

Accuracy:

The accuracy of an analytical method is the closené agreement between the value which is accegitieer as a
conventional true value or an accepted referentgevand the value found. The study was performednbking
three different standard concentrations at 50%.%4@hd 150% levels of known amounts of both drughe
accuracy of an analytical method should be estaddisacross its range. Finally, the final volume enag with
diluent (KH,PQO,: acetonitrile) and mixed well. The resulting misds were analyzed by the proposed HPLC method
at 225 nm.

System Precision and Method precision:

The system precision was carried out to ensuretii@tanalytical system is working properly Injecstdndard
preparation six times into the HPLC and calculatedd%RSD for both Ofloxacin and Flavoxate peaks fésults
obtained are tabulated. The retention time and afre&x determinations were measured and % RSDcatzsilated
In method precision, a homogenous sample @hx@fin and Flavoxate of a single batch weralyaed six
times and % RSD was calculated.

Specificity:

Specificity is the ability to assess unequivocalig analyte in the presence of compounds that reagxpected to
present, such as impurities, degradation produets raatrix components. The specificity of the metheas

assessed by comparing the Chromatograms obtaioadtfre drug standards with that of obtained fromtdblet

solution .The retention times of the drug standanas the drug from sample solutions were samehesorethod
was specific without interference from excipiemshe tablets.

Linearity:
The linearity of an analytical method was carried to check its ability to elicit test results ttzae directly, or by a
well-defined mathematical transformation, proparéibto the concentration of analyte in samples iwith given
range. Different levels of standard solutions werepared and inject into the HPLC and the chrormatog were
recorded.

Robustness and Ruggedness:

The robustness of an analytical method is a measfuits capacity to remain unaffected by small Qatiberate
variations in method parameters and provides aigatidn of its reliability during normal usage. Trabustness of
the proposed method was determined by analysikguiods from homogenous lots by differing physiparameters
like mobile phase composition, flow rate and terapge which may differ but the responses were wtithin the

specified limits of the assay. The standard sahytiample solution and sample solution spiked mihurities were
injected into the chromatograph at varied condgiof flow + 10%ml/min, mobile phase composition by 0%

organic phase and temperature by +5°C .
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Forced degradation:

Stress testing of the drug substance can helpifgehe likely degradation products, which can inrt help to
establish the degradation pathways and the intrtsibility of the molecule and to develop anddetie the stability
indicating power of the procedures used.

Acid degradation studies:

To 1 ml of stock solution of Flavoxate and Ofloxacl ml of 2N Hydrochloric acid was added and refdx

for 30mins at 68C.The resultant solution was then diluted to obtdalug/ml solution each and 10 pl
solutions were injected into the system and theomlatograms were recorded to assess the stability of
sample.

Alkali degradation studies

To 1 ml of stock solution Flavoxate and Ofloxacinml of 2N sodium hydroxide was added and reflufed
30mins at 60°C. The resultant solution was theateld to obtain 40ug/ml solution each and 10 ul viejected
into the system and the chromatograms were recdalagsess the stability of sample

Hydrolytic studies:

Stress testing under neutral conditions was studjecefluxing the drug in water for 6hrs at a temapere of 60°.
The resultant solution was then diluted to 40pggoiltion each and 10 pl were injected into theesysand the
chromatograms were recorded to assess the staifilitye sample.

Peroxide studies:

To 1 ml of stock solution of Flavoxate and Oflaxacl ml of 20% HO, was added separately. The solutions
were kept for 30 min at 66. The resultant solution was diluted to obtain g@pl solution each and 10 pl
were injected into the system and the chromatognaere recorded to assess the stability of sample.

Photolytic studies:

The photochemical stability of the drug was alsaligd by exposing the 40 pg/ml solution to UV lidpyt keeping

the beaker in UV Chamber for 7days or 200 Watt &P in photo stability chamber. The resultant Sotluwas
diluted to obtain 40ug/ml solution each and 10 |eravinjected into the system and the chromatograrre
recorded to assess the stability of sample.

Thermal studies:

The standard drug solution was placed in oven &t@@or 6 hr to study dry heat degradation. For BRitudy, the
resultant solution was diluted to 40pg/ml solutieach and10ul were injected into the system and the
chromatograms were recorded to assess the staifilitye sample.

Solution Stability:
Standard and sample solutions were prepared ath@esroposed method and injected into the chromapdnc
system at initial and 24hours by storing soluti@msroom temperature. Calculated the % differenc®8D at
regular intervals.

RESULTS AND DISCUSSION

Ofloxacin and Flavoxate is not official in any phecopoeia and there is no stability indicating RP-B method
was reported for the estimation in pharmaceuticslade forms. Hence author has planned to devel@bidated
stability indicating RP-HPLC method for the estimnatof Ofloxacin and Flavoxate in pharmaceuticadatge form.
From this study, it was found that a Simple, precaccurate, sensitive and efficient stability @ading RP-HPLC
method has been developed and validated for th@atsin of Ofloxacin and Flavoxate in pharmaceutaasage
form. Separation was done by using mobile phaseposad of Phosphate buffer(KPO,) and acetonitrile in the
ratio of 52:48 % v/v. Chromatographic separatiorrenvearried out on Inertsii ODS C18 column (250mm X
4.6mm,5u particle size) at a flow rate 1.0 ml/mging PDA detection at 225 nm. The retention timeftdxacin
and flavoxate were found to be 2.197 min. and 3rbil¥ respectively.

Linearity was evaluated in the concentration raoig#0-60 pg/ml for both ofloxacin and flavoxate.eTgalibration
curves of ofloxacin and flavoxate were described thg equation y=18584x+1690and y=7713x+938.8 with
correlation coefficient of 0.999 as shown in fig@rand 4. System suitability results as shown btetano.2. The
%RSD in precision, accuracy and robustness stwdies found to be less than 2.0%, indicating thatrttethod is
precise, accurate and robust. Accuracy data asrshotable no.3. Validation summary obtained frdma marketed
formulations are given in table no.4.
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Table-2: System suitability

S.No | System suitability parameters| Ofloxacin| Flavoxate
1 Tailing factor(T) 1.33 1.67
2 Resolution (Rs) 5.24
3 Retention time(Rt) 2.197 3.514
4 Theoretical plates(N) 2351 2939

Table- 3: Accuracy Results

Sample | Level | Peak area*| Mean % Recovery *+ SD| % RSD
Ofloxacin | 50% 369354 99.60 +0.85 0.85
100% 744988 100.45+0.53 0.53

150% 1110534 99.83+ 0.44 0.44

Flavoxate | 50% 156973 99.53 +1.18 1.19
100% 314301 99.65 +0.40 0.46

150% 4766011 100.6 +0.94 0.93

*Mean of three determinations

Specificity:
The chromatograms of standard and sample iidentical to each other ahown in figure. 3 and figure. The
blank and placebo injections were also identicéheut any interference from the excipie

0.08+

0.04-

AU
Flavoxate - 3.514

Fig.3: Chromatogram of standard solution

g
Flavoxate - 3.585

0.00 — .
——— T T T T T T

050 1.00 1.50 200 250 3.00 350 400 450 5.00 5.50 6.00
Minules

Fig.4: Chromatogram of sample solution

Table 4: Validation Parameters of the Proposed RP-HPLC Metod

Parameter Ofloxacin Flavoxate
Regression equati Y=18584x+1690| Y=7713x+938.8
Correlation coefficier 0.999 0.999
LOD (pg/ml) 0.30 0.40
LOQ (ng/ml, 0.91 1.22
System precisic (% RSD) 0.60 1.90
Method precisio(% RSD) 0.56 0.86
Assay 99.7-99.8% 99.8-100.4%
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Linearity:
The calibration curve was found to be linear obver ¢oncentration range of 10 - 60 pug/ml (as shawhig 5 and
Fig 6). The correlation coefficient was found to®899 for both Ofloxacin and Flavoxate.

1200000 -
1000000 - y = 18584x+1690
R2 = 0.999
§ 800000 -
i 600000 -
8
Q. 400000 -
200000 -
0 T T T 1
0 20 40 60 80
Concentration (ug/ml)
Fig.5: Calibration curve of Ofloxacin
500000 -
450000 -
400000+ y=7713x+938.8
350000 - R2 = 0.999
S 300000 -
< 250000 -
X 200000 -
S 150000 -
0. 100000 -
50000 -
0 T T T 1
0 20 40 60 80
Concentration( pug/ml)

Fig.6: Calibration curve of Flavoxate
Robustness:
The developed method is robust with deliberate ghamwith variation of mobile phase compositionwflate and
temperature for Ofloxacin and Flavoxate. The resalle given in table 5.

Table-5: Results of robustness study

Ofloxacin Flavoxate
S.No. Parameter Level Rt (min) | Peak area Tailing R.t Peak area| Tailing factor
factor | (min)

1 Flow rate 0.9 2.219 717915 1.67 3.603 2551238 1.64

) (£0.1ml/min) 11 2.216 719884 1.62 3.599 248287 1.65

2 Mobile phase Composition (+10%v/\) 62:38 2.218 729911 1.65 3.602 234128 1.64

) 42:58 2.218 723331 1.68 3.601 252978 1.65

3 Temperature (¢5°C) 25°C 2.218 750390 1.64 3.603 255600 1.62
35°C 2.205 740141 1.64 3.575 316255 1.67
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Degradation studies:
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Fig.7: Chromatogram of Acid hydrolysis
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Fig.9: Chromatogram of Oxidation (peroxide)
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Fig.10: Chromatogram of Heat Exposure
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Fig.12: Chromatogram of neutral hydrolysis

CONCLUSION

From this study it is concluded that the propt Stability Indicating RFHPLC method was found to be simg
accurate, precise, rapid angeful for routine analysis of Ofloxacin and Flaat in bulk & Pharmaceutical dosay
form. The statistical parameters and recovery studvere carried out and reported. The obtainsults were
satisfactory as per ICH guidelines.
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