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ABSTRACT

Estimation of related substancey usinghigh-performance liquid chromatographic method vaeveloped and
validated for the determination of Flavoxate Hydrtmride. The method is simple, highly sensitived aalective
and is capable of quantitative determination of Wlgate Hydrochloride. The chromatographic separatie
achieved by injecting 2L standard solution of Flavoxate Hydrochloride inti’LC system with PDA detector
using a Hypersil ODS,/Bn (150 x4.6) mm column. The mobile phase condigisl .75 buffer and Acetonitrile.
The flow rate was set at 1.0 ml/min with column aathpler temperatures at 25°C and ambient respalgtiand
runtime was optimized to 25 min. The developed lethod was validated with respect to specificityegision,
linearity, ruggedness, stability of analytical stidun and robustness.

Keywords: Flavoxate Hydrochloride, Liquid chromatography, &etl Substances.

INTRODUCTION

Flavoxate HCI [1] is a urinary anti spasmodic (sthomuscle relaxant) acts as a direct antagonistietcarinic
acetylcholine receptors in cholinergically inneaditorgans. Chemically Flavoxate Hcl is 2-(1-pip@icethyl 3-
methyl-4-0x0-2- phenylchromene-8-carboxylate, hgvinolecular formula as C24H25NO4+HCI and molecular
weight as 427.92. Flavoxate Hcl is slightly solulotleWater and Ethanol and sparingly soluble in Mithe
Chloride. The pKa Value of Flavoxate Hcl is 7.3eTiructural formula of Flavoxate Hcl was showirigure: 1.1.

Impurity profiling of active pharmaceutical ingredis (API) in both bulk material and formulatiossone of the
most challenging tasks. The presence of unwanted oertain cases unknown chemicals, even in sambunts,
may influence not only the therapeutic efficacy &lsb the safety of the pharmaceutical productsttiase reasons,
all major international pharmacopoeias have establ maximum allowed limits for related compounaistfoth
bulk and formulated APIs. As per the requiremeritsasious regulatory authorities, the impurity plefstudy of
drug substances and drug products has to be cautagsing a suitable analytical method in thelfpraduct. [2-3]
Flavoxate HCI is official in the United States pinaicopeia. [4] In the literature survey, there wssgeral HPLC
[5-11] and UV [12] methods that have been repoftadthe determination of Flavoxate Hcl in pharmdizal
preparation either individually or in combinatioritivother drugs. Up to know there is no methodsensrailable
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for the determination of estimation of related sabsesfor Flavoxate Hcl individually. Hence, the obje&iof this
study is to develop simple, sensitive and accuRREEHPLC method for estimation of Flavoxate Hcl in
pharmaceutical dosage forms. The developed metrasdivalidated according ICH [13-14] guidelines iundhg
various Stability parameters proved for its accyrac

- HCI

Figure: 1.1 Structure of Flavoxate Hydrochloride

1.1 Related Substance Structures:

Figure: 1.2 Chemical Structure of 3-Methylflavone-8carboxylic acid
Molecular Formula: GH,04, Molecular Weight: 280.27

Figure: 1.3 Chemical Structure of 3-methylflavone-8arboxylic acid ethyl ester
Molecular Formula: &H;¢04, Molecular Weight: 308.32794

MATERIALS AND METHODS

2.1 Reagents and chemicals
Hexane-1-sulphonic acid sodium salt, Triethylamiogho phosphoric acid, Acetonitrile, were procuredm
Merck. Water (MIlli-Q). All chemicals were of an alytical grade and used as received

2.2 Chromatography

The analytical separations were carried out on Y¥e2695 series HPLC system with PDA detector. Tireddical
column was Hypersil ODS un (150 x4.6) mm. The mobile phase consists of pt% buffer and Acetonitrile. The
flow rate was 1.0 ml/min. and runtime was 25minut@slumn temperature was maintained at 25°C andpleam
temperature was maintained at ambient. Detectiym@asured 293nm with PDA detector andiR2Gample was
injected. The control of HPLC system and data ctibe was Empowérsoftware.

2.3 Preparation of Flavoxate Hydrochloride StandardSolution:

Weigh and transfer about 25 mg of Flavoxate Hydiaridee working standard or reference standard ia &0 mL
volumetric flask.Add about 35 mL of diluent, sortiedo dissolve and dilute to volume with diluentxnell.
Pipette out 5 mL of above solution into 50 mL ofuraetric flask and dilute to volume with diluenOfbg/ml).
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2.4 Preparation of Flavoxate Hydrochloride Sampledution:

Weigh 10 tablets and calculate average weight.ICttus tablets into fine powder with the help of taoand pestle.
Weigh and accurately transfer tablet powder of B@b(equivalent to200 mg of Flavoxate Hydrochloridgd 200
mL volumetric flask. Add about 150 mL of diluengrscate for 30 minutes with intermediate shakind ditute to
volume with diluent and mix well. Pipette out 5 raf.above solution into 100 mL of volumetric flaskdadilute to
volume with diluents (50ug/ml). Filter the solutitimough 0.45um Nylon filter.

RESULTS AND DISCUSSION

Method optimization parameters

An understanding of the nature of API (functionalicidity, or basicity), the synthetic procesdatex impurities,
the possible degradation pathways and their degiosdproducts are needed for successful methodla@vent in
reverse-phase HPLC. In addition, successful metteetlopment should result a robust, simple and gffieient
method that is capable of being utilized in mantuufidng setting. Different mobile phases and Statignphases
were employed to develop a suitable LC method t@ngjtative determination of Flavoxate Hydrochleridin its
drug. A number of columns containing various pagkmaterials of ODS supplied by different manufaetarand
different mobile phase composition were tried tdaob good peak shape and selectivity for impuripessent in
Flavoxate Hydrochloride. Peak tailing was obsenwdxegn buffer and acetonitrile. In the next approbaffer and
acetonitrile in a ratio of 65:35 v/v was employeing YMC Pro C-18 (150 X 4.6) mmuB column. Under these
conditions USP peak tailing was found to be 1.9Rtavoxate Hydrochloride peak. In another attenghg the
YMC- Pack ODS-AQ (150 X4.6) mm,un column and mobile phase consisting of buffer acetonitrile in the
gradient program[Flavoxate Hydrochloride peak eluting at 6.3 min hwibetter peak shape of Flavoxate
Hydrochloride compared with other trials. In anothr@l using Hypersil ODS, |gm (150 x4.6) mm column with a
mobile phase consisting of pH 2.75 buffer and Agittite was tried. In this eluent Flavoxate Hydrtmide gave a
very good and well separated peak from all impesitiin another trial, solvent system and columnsaree as
above and optimized the column temperature, flodvigjection volume. After number of trials for flomnd column
temperature combination, in order to obtain bekiroo temperature and flow, was set at column teatpez 25°C
and flow rate was 1.0 ml/min. runtime 25 minuteshwéample temperature maintained at ambient waalyfin
selected. Detection was measured by 293nm with RIBfector and the sample injected was 20 These
chromatographic conditions were selected for vélaastudies. The system suitability results olgdinising these
chromatographic conditions are shown in Table: dndl Flavoxate Hydrochloride peak eluting at 6r8niihe
Flavoxate Hydrochloride standard chromatogrash@wn in Figure: 1.4.

Table: 1.1 System suitabilityresults of Flavoxate Hydrochloride

Parameter Retention time (min) | Tailing factor | Theoretical plates | %RSD
System suitability 6.3 1.2 7574 0.1

Auto-Scaled Chromatogram
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Figure: 1.4 HPLC Chromatogram of Flavoxate Hydrochbride
4.0 Method validation
4.1 Specificity
Blank and Placebo interference
A study to establish the interference of blank plattebo were conducted. Diluent and placebo wastiegl into the
chromatograph in the defined above chromatograpbiitions and the blank and placebo chromatognaere
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recorded. Chromatograms of Blank & placebo solgtleigure: 1.5 & Figure: 1.6 showed no peak at the retention
time of Flavoxate Hydrochloride peak. This indésathat the diluent solution used in sample pipar do not
interfere in estimation of Flavoxate HydrochlorideFlavoxate Hydrochloride tablets.

Auto-Scaled Chromatogram
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Figure: 1.5 typical chromatogram of Blank

Auto-Scaled Chromatogram
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Figure: 1.6 typical chromatogram of Placebo

4.2 Impurity stock solution preparation for spiked test solution:

4.2.1 Spiking solution of impurity —A

Weighed and transferred 6.2541 .mg of impurity-A0i25 ml volumetric flask ,added 3 ml of Acetordriand
sonicated for 5min.Added 15 ml of diluent and sated for 25 min with intermittent shaking .Madethp volume
with diluent and mix well.

Auto-Scaled Chromatogram

T T
00 400 (1= BOO WM 2N 1400 ¥6.50 800 2000 P00 2400
Mirues

Figure: 1.7 typical chromatogram impurity-A

4.2.2 Spiking solution of impurity —B

Weighed and transferred 5.0402 mg of impurity-Btoi@5 ml volumetric flask ,added 3 ml of Acetoniéri
,sonicated for 5min.Added 15 ml of diluent and sated for 25 min with intermittent shaking .Madethp volume
with diluent and mixed well.
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Auto-Scaled Ghromatogram
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Figure: 1.8 typical chromatogram impurity-B

4.2.3 Preparation of spiked sample preparation at % of test concentration:

Pipetted out 5 mL of above solution into 100 mLuroktric flask, added 0.3 mL of impurity stock sauat—-A and
impurity stock solution-B each into same volumeflask. Volume made with diluent and filtered thghu0.45um
nylon filter and injected into HPLC system.

4.2.4 Preparation of individual impurity at 1 % of test concentration:

Pipette out 0.23 mL of impurity-A stock solutiortanl00 mL volumetric flask individually and 0.2 naf impurity
stock solution into 100 mL volumetric flask indivally.Volume made up to mark with diluent and mixeell and
injected into HPLC system

Auto-Scaled Chromatogram
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Figure: 1.9 typical chromatogram of spiked solution
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Figure: 2.0 Purity plot of Flavoxate Hydrochloride in spiked sample

Auto-Scaled Chromatogram
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Figure: 2.1 typical chromatogram of unspiked sample
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Figure: 2.2 Purity plot of Flavoxate Hydrochloride in unspiked sample

Table: 1.2 Impurity interference data

Peak Name —— RT (minu?gs) -
Standard & individual impurities | Spiked sample
Flavoxate Hydrochloride 6.41 6.38
Impurity-A(3-methylflavone-8-carboxylic acid) 13.25 13.26
Impurity-B(3-methylflavone-8-carboxylic acid ethgster) 16.51 16.54

It was observed that known impurities are not ciirey) with each other and main analyte peak.

Table: 1.3 Peak purity table for unspiked and spikd samples

Total peak purity
Peak name Unspiked sample Spiked sample
Flavoxate Purity angle Purity threshold Purity angle| Purityeishold
Hydrochloride 0.256 0.276 0.047 0.276

Peak purity of the Flavoxate Hydrochloride in tleesaich sample preparation and in spiked test pagparwas
calculated and found to be within the acceptalohd.li

4.3 System Precision
Six replicate injections of standard solution wgieen into the HPLC system. Data along with the SDRof area
of Flavoxate Hydrochloride peak is shownTiable:1.4 The peak areas indicate an acceptable level afgioa for
the analytical system.

Table: 1.4 System precision fothe Flavoxate Hydrochloride

Injection No | Flavoxate Hydrochloride
1 113685
2 113564
3 113758
4 113024
5 113348
6 112928
Mean area 113385
%RSD 0.30

4.4 Method Precision

Precision of the impurities and degradants methad determined by injecting six sample solutionkespbiwith
impurity-A, impurity-B at specification level. Theamples were prepared as per the method and thk fes
precision study is tabulated Trable: 1.5
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Table: 1.5 Results of method precision

% Impurity (w/w)

Sample No. Impurity-A | Impurity-B
1 0.200 0.208
2 0.197 0.205

3 0.201 0.20¢
4 0.198 0.206
5 0.203 0.209
6 0.204 0.207
Mean 0.200 0.207

% RSD 1.36 0.78

4.5 Limit of detection (LOD) & Limit of Quantitatio n (LOQ)

Table: 1.6 LOD&LOQ for Flavoxate Hydrochloride and impurities

Solution Flavoxate Hydrochloride Impurity -A Impurity -B
No Concentration Peak Area Concentration Peak Area Concentration Peak Area
) (ug/ mL) Response (ug/ mL) Response (pg/ mL) Response
1 0.001 251 0.003 550 0.003 467
2 0.007 1109 0.015 2449 0.016 2004
3 0.015 2004 0.030 4754 0.032 3917
4 0.030 3948 0.060 9282 0.064 8133
5 0.046 5528 0.090 13705 0.096 11825
6 0.061 7442 0.120 18307 0.128 15968
7 0.076 9456 0.151 23101 0.160 20202
8 0.092 11704 0.181 27743 0.192 24225
9 0.122 15133 0.241 36340 0.256 31769
10 0.153 18917 0.302 46063 0.320 39766
Slope 122866.421 151513.276 124398.621
Residual SD 159.235 149.774 168.373
LOD (pg/mL) 0.004 0.003 0.004
LOQ (ug/mL) 0.012 0.009 0.013

The limit of detection and limit of quantitationluas obtained for each impurity and Flavoxate Hgbtoride are
within the acceptance criteria.

4.6 Precision at LOQ

The precision at LOQ is performed by analyzing s@plicate injections of the standard solution coitag all
known impurities and Flavoxate Hydrochloride at L@&el.Determine the percentage relative standakdation
of peak areas of each impurity and Flavoxate Hydare. Results of peak area of impurities andvéiate
Hydrochloride are summarized Trable: 1.7

Table: 1.7 Summary of peak areas for precision atQQ

Injection Peak area of LOQ level
No. Flavoxate Hydrochloride | Impurity-A Impurity-B
1 1684 1299 1460
2 1685 1253 1570
3 164¢€ 127¢ 1461
4 1710 1237 1543
5 1714 1310 1458
6 1632 1253 1500
Avg. 1679 1272 1499
% RSD 1.98 2.27 3.21

4.7 Linearity and Range

The linearity is determined by injecting the sau8 in duplicate containing known impurities anéwvelxate
Hydrochloride ranging from LOQ to 200% (LOQ, 509098, 100%, 120%, 150% and 200%) of the specified.lim
Perform the regression analysis and determinedhelation coefficient and residual sum of squaBetermine the
response factor for each impurity with respect levéxate Hydrochloride. Report the linearity raragethe range
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for determining the impurities.Results obtained iar¢he tables & figures show the line of bestfdit peak area
versus concentration for each impurity.

Table: 1.8 Linearity of Flavoxate Hydrochloride andimpurities

Sample % level Peak area

No. o eV Flavoxate Hydrochloride Impurity -A Impurity -B
1 LOQ 1679 1272 1499
2 50 9370 22708 19863
3 80 14999 36749 31927
4 100 18814 45810 39816
5 120 22693 55980 47988
6 150 28557 70238 60613
7 200 37832 93267 80586

Table: 1.9 Regression analyses for the linearity gph

Linear regression analysis| Flavoxate Hydrochloride| Impurity-A | Impurity-B

Correlation coefficient 0.9998 0.9998 0.9999

Y- intercept 114.444 -505.373 -275.937

Slope 123052.580 155307.075  126209.397

4.8 Accuracy

Recovery of Flavoxate Hydrochloride impurities ila¥oxate Hydrochloride was performed. The sampls ta&en
and varying amounts of Flavoxate Hydrochloride imipes representing LOQ to 200 % of specificatiendl were
added to the flasks. The spiked samples were prda per the method and the results are tabutafeble: 2.0.

Table: 2.0 Accuracy study of Flavoxate Hydrochlorig

N . % Mean Recovery +%RSD
No. of Injection Theoretical (%) Impurity-A Impurity-B
3 50 92.2# 2.07 95.65 + 3.02
6 100 94.16:1.33 95.86 + 0.66
3 200 93.6(:0.60 97.80+0.38

RESULTS AND DISCUSSION

A simple, economic, accurate and precise HPLC nekttas successfully developed. In this method it easied
out by using Hypersil ODS, (150x 4.6mm) with 5unttigée size. Injection volume of 20is injected and eluted
with the mobile phase consists of pH 2.75 buffat Acetonitrile, which is pumped at a flow rate o Inl/min with
column and sampler temperatures at 25°C and ambémmectively and runtime was optimized to 25 min..
Detection, was carried out at 293 nm. The peakaioéd were sharp with retention time of 13.25 fapurity-A,
16.51 for Impurity-B and 6.41 for Flavoxate Hydrtmide. The results obtained were accurate anddemible.
The method developed was statistically validateteims of Selectivity, accuracy, linearity, precisi robustness,
and stability of solution.

For Selectivity, the chromatograms were recordedt@andard and sample solutions of Flavoxate Hydooitle and
its related substances. Selectivity studies retleal the peak is well separated from each otheerdfbre the
method is selective for the determination of relagabstances in Flavoxate Hydrochloride.

The limit of detection (LOD) and limit of quantitah (LOQ) for impurity-A was found to be
0.003pg/ml,0.009ug/ml, for impurity-B  0.004pug/m003ug/ml and Flavoxate Hydrochloride 0.004ug/ml,
0.012ug/ml, respectively. The linearity results Fdavoxate Hydrochloride and all the impuritiestire specified
concentration range are found satisfactory, wittoeelation coefficient greater than 0.99.Calilwaticurve was
plotted and correlation co-efficient for Flavoxaigdrochloride and its impurities found to be 0.9908998 and
0.9999 respectively.

The accuracy studies were shown as % recoveryléwokate Hydrochloride and its impurities at 50%90% and
200%.The limit of % recovered shown is in the rang®0 and 110% and the results obtained were fdaank
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within the limits. Hence the method was found todweurate. The accuracy studies showed % recovetlyeo
Flavoxate Hydrochloride and its related substaitése range 92.27 -97.88spectively.

For Precision studies six (6) replicate injectiomsre performed. %RSD was determined from the peaésaof
Flavoxate Hydrochloride and its impurities. Theemtance limit should be not more than 10, and éselts were
found to be within the acceptance limits.

Hence, the chromatographic method developed forokkte Hydrochloride and its related substancesrai,
simple, sensitive, precise, and accurate. Therefbeeproposed method can be successfully appiethé routine
analysis of the active pharmaceutical ingrediemts@fsurance of its quality during its formulation.
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