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ABSTRACT

Two simple, rapid and sensitive extractive spectrophotometric methods have
been devel oped for the determination of flavoxate hydrochloride (FLH) in
pure and pharmaceutical formulations. These methods are based on the
formation of chloroform soluble ion-association complexes of FLH with
bromothymol blue (BTB) and with bromophenol blue (BPB) in potassium
phthalate-HCI buffer of pH 3.6 (Method A) and glycine-HCI buffer of pH 3.0
(Method B) with absorption maximum at 417 nm and 411 nm respectively.
Reaction conditionswere optimized to obtain the maximum color intensity.
The absorbance was found to increase linearly with increase in concentra-
tion of FLH, which was corroborated by the calculated correlation coeffi-
cient values (0.9996 and 0.9995). The systems obeyed Beer’s law in the
range of 2-20 pg/ml and 1-25 pg/ml for Method A and B respectively. Vari-
ousanalytical parameters have been evaluated and the results are validated
by statistical data. No interference was observed from common excipients
present in pharmaceutical formulations. These proposed methods were
simple, accurate and suitable for routine quality control applications.
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Havoxatehydrochloride (FLH) isdesgnated chemi-
caly as 3-methyl-4-oxo-2-phenyl-4H-1-benzopyran-
8-carboxylic acid-2-(1-piperidinyl) ethyl eter, belongs
to aseriesof flavonederivatives, which exhibit strong
smooth musclereaxant activity, especially ontheuro-
genital tracti*2. Itisused for the symptomaticrelief of
pain, urinary frequency, and incontinenceassociated with
inflammeatory disordersof the urinary tract and dso used
for therdlief of vesico-urethral spasmsresultingform
instrumentation or surgery®®. Theliterature survey re-
ved sthat FLH wasanalyzed initspharmaceutical for-
mulations by UV-Spectrophotometry!“¥, capillary elec-

trophoresis® voltammetric™ and high performancelig-
uid chromatography®19, Theofficid method for deter-
minationof FLH isnon-aqueoustitrationusng perchloric
acid astitrant in pureform and spectrophotometry in
tabletsd.

No reports have been appeared dealing with the
extractive spectrophotometric method for the determi-
nation of FLH indrugformssofar. Thisprompted usto
develop smple, accurateand more senditiveextractive
spectrophotometric method for the determination FLH
inbulk and pharmaceutical formulation. The methods
are based on theformation of ion-pair with BTB and
BPB asanion-pair complexing reagents. The extrac-
tive gpectrophotometric proceduresare popular for their
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sengitivity for the assay of drugsand thereforeion-pair
extraction spectrophotometry has received consider-
abledtentionfor the quantitetive determination of many
pharmaceutical compoundg*13,

EXPERIMENTAL

Apparatus

A Elico double beam UV-Vis spectrophotometer
model SL-164 with 1 cm pathlength quartz cellswere
used for the absorbance measurements.

Materials and Reagents

All chemicd sand solvents used wereof anaytical
grade or chemically pure grade and used without fur-
ther purification, double distilled water was used
throughout the experiment. Pharmaceutica grade FLH
waskindly supplied by Sairam OrganicsPvt. Ltd., In-
dia Tabletscontaining FLH was purchased from local
drug store, each tablet was|abeled to contain 200 mg
of FLH. Bromothymol blueand Bromophenol bluewere
purchased from s.d.fine-chem. Ltd., Mumba.

Preparation of Sandard and Reagent Solutions

Standard solution of FLH was prepared as 1 mg/
ml in methanol and thisstock solutionwasfurther di-
|uted to get aworking standard sol ution containing the
concentration of 100 ug/ml of thedrug. Aqueous solu-
tion of 0.1% w/v of BTB and BPB were prepared in
water and aseriesof buffer solutionsof KCI-HCI (pH
1.0-2.2), sodium acetate-acetic acid (pH 3.8-5.6), Gly-
cine-HCI (pH 2.2-3.6) and potassium hydrogen ph-
thalate-HCI (pH 2.2-3.8) were prepared by the stan-
dard methods.

Procedurefor theAssay of Bulk Drug Sample

Suitableaiquot of theworking standard solution of
FLH (2-20 pg/ml) for Method A and (1-20 pug/ml)
Method B weretransferred into aseriesof 125 ml sepa
rating funnels. Thesedrug solutionsweremixed with 5
ml of potassium hydrogen phthalate-HCI buffer of pH
3.6and 1.5ml of BTB for method A and Glycine-HCI
buffer of pH 3.0 and 2.5 ml of BPB for Method B.
Finaly 10 ml of chloroform was added to each of the
separating funnel and then the contentswere shaken
well and | ft at room temperaturefor aminute. Thetwo
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phaseswere alowed to separate and the chloroform
layer was passed through anhydrous sodium sul phate.
Theabsorbances of theyellow colored complexeswere
measured at 417 nm and at 411 nm for Method A and
B, respectively againgt the corresponding reagent blank.
The calibration graph was plotted.

Assay Procedurefor Tablets

Tentabletscontaining FLH wereweighed andfindy
powdered. An amount of the powder equivaent to 100
mg of FLH wasweighed and dissolved in 250 ml bea-
ker containing 50 ml methanol thesolution was shaken
thoroughly for about 10-15 min., filtered through a
Whatman filter paper no. 41 to removetheinsoluble
matter and diluted to the mark ina100 ml volumetric
flask. Thegenera procedurewasthenfollowedinthe
concentration rangesas mentioned above.

RESULTSAND DISCUSSION

Havoxatehydrochl orideformsion-pair complexesin
acidic buffer withdyestuffssuchasBTB and BPB, and
these complexesarequantitatively extracted into chloro-
form. Theabsorption spectracf theion-pair complexes
withBTB and BPB absorbed maximdly at 417 and 411
nmrespectively (Figure1). Thecolorlessreagent blanks
under smilar conditionsshowed no asorption.
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Figurel: Absor ption spectraof FL H-dyecomplexesextr acted
into 10 ml chloroform: a) for Method A, b) for M ethod B, ¢)
Blank for M ethod A and d) Blank for M ethod B

Flavoxate hydrochloride containstertiary amino
group which is protonated in acid medium while
sulphonic acid groupispresentin BTB, whichisthe
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only group undergoing dissociationinthepH range 1
5, BPB isan exampleof sulphongphthdeintypeof dye.
Thecolor of such dyesisdueto the opening of lactoid
ring and subsequent formation of quinoid group which

Br Br o Br Br
Y QPN )f:[fi
Br
- Br C
Br RSN Br
S0,

bromophenoal blue (lactoid ring)

Flavoxate

Optimization Sudies

Optimum ion-pair complex formation conditions
withrespectto _, pH range, solvent extractiontime,
amount of thereagent and stability of thecomplex for-
mation were established by anumber of preliminary
experiments. It was observed that the effective extrac-
tion of the complex depends on the typeof buffer used
anditspH. Theeffect of pH wasstudied by extracting
the col ored complex in presence of variousbufferssuch
asKCI-HCl (pH=1.0-2.2), NaOAc-HCI (pH=1.99-

O - .
1:1 complex flavoxate—bromophenol blue

—— Fyll Peper

formsion-pair complex with protonated flavoxate hy-
drochloride with dye stuffs, which are quantitatively
extracted into chloroform. The possiblereaction mecha
nismwasshowninscheme.

Br Br
HO 0 /o)
+ i
; C Br

(quinoid ring)

B
SO3H SOs
Br Br
HO, o o
-HCI
Br —
C
Hcl+ B
SO,

Br

4.92), NaOAc-AcOH (pH=3.6- 5.6), potassium hy-
drogen phthdate-HCl (pH = 2.2-3.8) and Glycine-HCl
(pH =2.2-3.6). It was noticed that the maximum color
intensity and constant absorbance was observed in
potassium hydrogen phthalate-HCI buffer of pH range
2.2-3.8 (for Method A) and Glycine-HCI buffer of pH
range 2.2-3.6 (for Method B). Hence, potassium hy-
drogen phthalate-HCI buffer of pH 3.6 for Method A
and Glycine-HCI buffer of pH 3.0 for Method B were
sdlected for all subsequent measurements. Further, the
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volume of buffer sol ution wasoptimized, 5.0 ml of po-
tassium hydrogen phtha ate-HCI buffer for Method A
and 2.5 ml of Glycine-HCI buffer for Method B gave
maximum absorbance and reproducibleresults.

The effectsof thereagentswere studied by mea-
suring the absorbance of solutions containing afixed
concentration of FLH and varied amounts of there-
spectivereagent. Maximum absorption showswith 1.5
ml of 0.1% BTB for Method A and 2.5 ml of 0.1%
BPB for Method B. Several organic solventsviz, chlo-
roform, carbon tetrachl oride, ethyl acetate, xylene, di-
ethyl ether, toluene, dichloromethane and chloroben-
zeneweretried for effective extraction of colored spe-
ciesfrom agueousphase. Only partia extraction of the
complex wasachieved with solventsother than chloro-
form. Shakingtimesof 1-2 min. produced constant ab-
sorbancesand henceashaking timeof 1 min. wasmain-
tained throughout the experiment.

Effect of Temperatureon the Colored Complexes

To study the effect of temperature on formed col-
ored complexes, theabsorbance was measured by vary-
ing temperatureit wasfound that up to 35°C the com-
plexeswere stable. At higher temperatures concentra:
tion of drug increasesdueto volatile nature of chloro-
form. However, at room temperature the complexes
were stable for more than 6 h. for Method A and
Method B respectively.

Soichiometry

The stoichiometry of ion-pair complexeswas de-
termined by Job’s method of continuous variation!*4
andwasfoundtobe1:1with BTB aswel| aswith BPB.

Analytical Parameters

With these experimental conditions, calibration
graphsfor both methodswere constructed. TABLE 1.
summarizesthevauesof Beer’s law limit, molar ab-
sorptivity, regression equation, correl ation co-efficient,
Sandd|’s sensitivity, Limit of detection (LOD) and Limit
of quantification (LOQ) for each method. A linear rela
tionship was found between the absorbanceat . __
and the concentration of thedrugintherangesof 2-20
and 1-25 ug mi-*for BTB and BPB method respec-
tively, the correlation co-efficient were 0.9996 and
0.9995for both methodsindi cating good linearity. The
graph showsnegligibleintercept and aredescribed by
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the regression equation Y = bX + ¢ (whereY isthe
absorbanceof 1cm layer, bistheslope, cistheinter-
cept and X istheconcentration of each drug solutionin
ug mit) and are obtained by the least-squares
method*,

TABLE 1: Optical Characteristics, Precision and Accuracy
Data

Parameters Method A  Method B
Amax (NM) 417 411
Beer’s Law limits (ug ml™) 20-Feb 25-Jan
Molar absorptivity (L mol™em™) 2.228x10* 3.194x10*
Sandéll’s sensitivity (ug ml1™) 19.25 13.39
Regression equation** (Y = bx + ¢)
Slope(b) 0.4702 0.0941
Intercept(c) 0.0362 0.0206
Correlation coefficient (r) 0.9996 0.9995
% Relative Standard Deviation (R.S.D)* 0.1935 1.269
% Range of error (Confidence)*
0.05level 0.0077 0.0073
0.01leve 0.0113 0.0106
Limit of Detection (ug m1™) 0.086 0.08
Limit of Quantification (ug m1™) 0.2863 0.2664

Stability (h.) 6 6

**Y =pX+c, whereY istheabsorbanceand X isthe concen-
tration of drugin png /ml
* Aver ageof six deter minations.

The LOD and LOQ values were calculated ac-
cordingtotheanayticd method committeg®, theLOD
valueswerefound to be 0.086 and 0.080 ug ml for
BTB and BPB method respectively. TheLOQ values
were observed to be 0.2863 and 0.2664 for FLH with
BTB (Method A) and with BPB (Method B), which
showsthe sengitivity of themethod.

Accuracy and Precision

In order to determinethe accuracy and precision
of therecommended procedures, six replicate deter-
minations of drug were carried out. The range, per-
centage error and rel ative standard deviation obtained
aregivenin TABLE 1. Thisindicatesthat the proposed
methodswere highly accurateand reproducible.

Recovery Sudies

Recovery studieswere carried out by standard ad-
dition method, for this known quantity of pure FLH
was mixed with definiteamounts of pre-analyzed for-
mulationsand mixtureswere anayzed asbefore. The
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total amount of the drug wasthen determined and the
amount of the added drug was calculated by differ-
ence. Theresultsof analysisof pharmaceutical formu-
lations are presented in TABLE 2. The average per-
centage recoveriesobtaned were quantitative (98.9 %
- 99.1%) indi cating good accuracy of the methods.

TABLE 2 : Determination of FLH in Pharmaceutical

Formulationsand Satistical Comparison with the Reported
Method.

Labelled o Recovery®+ SD (%
Method Tab:gnk:;and amount y )
mg/tablet o, oposed  Reference”
Flavoxate
A Hydrochloride 200 98.97+0.54 99.98+0.15
B Flavoxate 200  99.10+025 99.98+0.15

Hydrochloride

aAverageof six determinations+ S. D.

Interference Studies

The effects of common excipientsand additives
weretested for their possibleinterferencesin the assay
of FLH; it wasobserved that the glucose, sucrose, lac-
tose, dextrose, talk and starch did not interferein the
determination at thelevelsnormally found in dosage
from (TABLE 3).

TABLE 3 : Determination of FLH? in the Presence
of Excipients

Excipients Amounttaken/mg % Recovery + %RSD"

Glucose 20 98.05+0.36
Sucrose 20 98.27 £ 0.58
Lactose 25 99.14+0.46
Dextrose 20 98.22 +0.82
Tac 25 99.55+0.22
Starch 20 100.36 = 0.81
210 ng / ml FLH were used.
®mean valueof six deter minations.
CONCLUSIONS

The proposed methodsarethussimple, rapid, pre-
ciseandinexpensve, whichanordinary andyticd labo-
ratory canafford. Moreover, themethodsarefreefrom
interference by common additivesand excipients. The
proposed methodsthus can be used in routine quality
control analysisof FLH in pureform and in pharma-
ceutical formuletions.

—— Fyll Peper
ACKNOWLEDGEMENTS

Theauthors sincerely thanksto Sairam Organics
Pvt. Ltd. For providingthedrug asagift sample. Thanks
arealso dueto Professor and Chairman, Department
of Studiesand Researchin Chemistry, GulbargaUni-
versity, Gulbargafor providing laboratory facilitiesto
carry out the present work.

REFERENCES

[1]
[2]

(3]
[4]
[5]
[6]
[7]
8]
[9]

E.Pedersen; Ural.Int., 32, 202 (1977).

D.V.Bradley, R.J.Cazort; J.Clin.Pharm.and new

drugs., 10, 65 (1970).

S.C.Sweetman; Martindale, The Complete Drug

Reference, 33 ed., Pharmaceutical Press, (2002).

A.Gova, |.Setnikar; Drug Research, 25, 1707

(1975).

British Pharmacopoeia Stationary Office, London,

(2005).

C.X.Zhang, Z.P.Sun, D.K .Ling; J.Chromatogr., 612,

287 (1993).

M.M.Ghoneim, M.A.El-Attar, S.A.Razeq;

Centr.European J.Chem., 5(2), 496 (2007).

Y.Wang, T.J.Wang, T.L.Zhang; J.Yaowu-Fenxi-

Zazhi. 22, 202 (2002).

S.S.Zarapkar, U.B.Salunkhe, B.B.Salunkhe,

V.J.Doshi, S.V.Sawant, R.V.Rele; Indian drugs., 26,

354 (1989).

[10] Alaa EI-Gindy, Shehab Sallam, A.Randa, Abdel-
Salam; J.Pharm.and Biomed.Andl ., 44, 274 (2007).

[11] K.Siddappa, M.Mallikarjun, Tukaram Reddy,
Mahesh Tambe, Shobha Manujunath, Appal Raju;
Inter.J.Chem.Sci., 5(5), 2302 (2007).

[12] K.Basavaiah, V.S.Charan; Indian J.Chem.Tech.,
11, 309 (2004).

[13] C.S.PSastry, K.RamaRao, D.SivaPrasad; Talanta,,
42, 105 (1995).

[14] W.C.Vocburgh, GR.Cooper; J Amer.Chem.Soc.,
63, 437 (1941).

[15] J.C.Miller, IN.Miller; StatiticsinAnaytica Chem-
istry, 39 ed., Ellis Horwood, Chichester, (1993).

[16] Analytical Methods committee; Analyst., 112, 199

(1987).

—— a%a['yttaa[’ CHEMISTRY
A ndian W



