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ABSTRACT

Validated spectrophotometric methods (M ethod A and B) for the estimation
of Tolterodine tartarate in tablet formulations are described. Method A in-
volved estimation by simple UV spectrophotometry and in method B the
drug was treated with Folin ciocalteau reagent and estimated by visible
spectrophotometry. Tolterodinetartarate isacompetitive muscarinic recep-
tor antagonist, used for treating urinary incontinence. The drug exhibited
maximum absorbance at 282 nm and 742 nm for method A and B, respec-
tively. The calibration plots were found to be linear in the concentration
ranges of 50 to 250pg/ml and 10 to 60ug/ml, with regression values of
0.9998 and 0.9987 for method A and B, respectively. The methods were
validated by performing recovery studies, precision and by determining
limits of measurement. With the val ues obtained the methodswere found to
be accurate and precise.  © 2008 Trade Sciencelnc. - INDIA
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INTRODUCTION

Tolterodinetartarate (TOLT) ischemically (R)-N,
N-diisopropyl-3-(2-hydroxy-5-methyl phenyl)-3-
phenyl propanamine L-hydrogen tartarate. Tolterodine
tartarateisacompetitive muscarinic receptor antago-
nist, used for treating urinary incontinence. Literature
survey reved sthat Tolterodinetartaratd' intabl et dos-
ageformandinbiologica fluidsareestimated by vis-
ible spectrophotometry (complexation with 2, 2-
bipyridyl), HPLC and GC-M S methods. Inthe present
work, asuccessful attempt has been madeto estimate
thedrug by accurate, precise and lesstime consuming
UV and visible spectrophometric methods>*l.

MATERIALSAND METHODS

Instrument

Perkin EImer model UV-Visible spectrophotom-
eter (Lamba-25) with 1 cm matched quartz cell was

used inthe present study.
Chemicalsand reagents

Tablet formulationscontaining 2 mg of TOLT was
procured from the market. Folin cioca teau phenol re-
agent AR grade (FC reagent) and sodium hydroxide
were used.

Standard stock solution

Accurately 10mg of TOLT wasweighed and dis-
solvedindigtilled water. Thesolutionwasdiluted tothe
10 ml to giveaconcentration of 1 mg/ml.

Working standard solution

The standard stock solution was diluted to get a
concentration of 150ug/ml and was used for method
A. For method B an aliquot of standard solution was
taken and treated with 1 ml of FC reagent and 3 ml of
1M sodium hydroxide solution and diluted with dis-
tilled water to giveaconcentration of 30ug/ml.

Samplepreparartion
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Twenty tabletsarewei ghed and crushed. The pow-
dered tablet equivaent to 10mg of TOLT wasweighed
andtransferredto 10 ml volumetricflask, dissolved and
made up to volumewith distilled water. The solution
was sonicated and filtered through whatmann filter pa-
per no. 40. Thissolution wasdiluted to aconcentration
of 150ug/ml and used as sampl e sol ution for method
A, whereasfor method B an aliquot of sample stock
solutionwastreated with thereagentsasin case of san-
dard, diluted and used.

Deter mination of wavelength maximum

The standard solutions prepared separately for
method A and B are scanned in the wavel ength range
of 200to 800 nm. Thedrug wasfoundto exhibit wave-
length maximum at 282 nm and 742 nmfor method A

and B, respectively.
Assay

Theworking standard and sampl e solutions (n=6)
were analyzed and the absorbance values were re-
corded. And also, the amount of drug inthe samples
(n=6) werecal cul ated both for method A and B.

Assay results

From thereplicateanalysis (n = 6) of thedrug by
the proposed method, the average percentage |abel
clamsfor TOLT wasfound to be 99.83 and 99.8in
method A and method B, respectively.

Validation!™®
Linearity and range

For evduatingthelinearity rangeof TOLT, varying
concentrations of standard stock solution werediluted
with ditilled water to giveminimum of five concentra-
tionsintherangeof 50 to 250ug/ml for method A and
aliquotsof standard stock weretreated with the speci-
fied volumeof reagentsand diluted with distilled water
for giving concentrationsintherangeof 10to 60ug/mi
for method B. The calibration curveswere constructed
for both the methods by plotting the absorbances of
these solutions against the concentrationsand thelin-
earity wasfound inthe concentration ranges mentioned.
Thevauesof correlation coefficient were0.9998 and
0.9987 for method A and method B, respectively.

Precision
Theprecison of themethodswerestudied by analy-
s sof multiplesamplingsof working standard solutions
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for both the methods on the same day and on different
days and expressed as Co-efficient of variance (CV)
which was not morethan 2%.

Recovery study

To ensurethereliability and accuracy of the meth-
ods, recovery studies were carried out by mixing a
known quantity of standard drug with pre-analyzed
sample and the content were reanalyzed by the pro-
posed methods.

Thelower thevaluesof relativestandard deviation
(RSD) indi catethe method i saccurate. The mean per-
centagerecoveriesof TOLT were 100.9 and 98.95 for
method A and method B, respectively. Thus showsthat
thereisno positive or negativeinterference of excipi-
entsintablet.

Limitsof measur ement

Limitsof measurement likeLimit of detection (LOD)
and Limit of quantitation (LOQ) weredetermined. The
linearity concentrationswereanalyzed in replicateand
calibration curveswere constructed. LOD and LOQ
werecal cul ated satisticaly with the standard deviation
of ‘y’ intercept and slope. The values for LOD and
LOQ were found to be 0.56 and 1.87g/ml, respec-
tively for method A and the valueswere0.099 and 0.299
ug/ml, respectively for method B.

Thevaluesfor different parameters studied for the
methods are summarizedinthe TABLE below.

RESULTSAND DISCUSSION

The TABLE 1givedetailsof thefindingsof assay
and validation parameters studied.

Theworksweredesigned to develop UV and vis-
ible spectrophotometric methodsfor the determination
of tolterodinetartaratein pharmaceutica dosageform
and to vaidatethe devel oped methods.

Sinceno UV or visible methods were reported,
effort hasbeen madeto devel op UV method usngwater
assolventinwhichthedrugiseasily soluble. Thedrug
showed maximum absorbanceat 282 nm.

The devel opment of visible method wasbased on
thefact that the phenolic hydroxyl group presentinthe
drug reducesFolin ciocalteau reagent in presenceof an
akali and formsblue coloured solution. Thissolution
showed maximum absorbanceat 742 nm.

Thedrug showed good linearity for UV andvisible
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TABLE 1: Resultsobtained for tolterodinetartarate

Parameters Observations
Method A Method B
Wavelength maximum (Amax) 282 nm 742 nm
Linearity range (ng/ml) 50 to 250 10to 60
Molar absortivity 2.350x10°  8.248x10°
Correlation coefficient 0.9998 0.9987
Label claim (mg) 2 2
% Label claim 99.83 99.8
% R.S.D (NMT 2%) 0.2892 1.042
% Recovery 100.9 98.95
% R.S.D (NMT 2%) 1.614 0.5324
Intra day Precision
% R.SD (NMT 2%) 0.0216 0.061
Inter day Precision
% R.S.D (NMT 2%) 0.036 0.104
Limit of detection (ug/ml) 0.56 1.87
Limit of quantitation (pg/ml) 0.099 0.299
=0 [
A s h
24
1% &)
14} % '_‘ .ll.l .
0 R ‘_lll'l_ I_."..,-._-:'-L
o B L3
: N
Ak i '-'iE-d.'—f T -
“r 0 =0 = %’i— P P
nm

Graph 1: Overlain linearity spectrum of tolterodine
tartarate (UV method)
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Graph 2 : Overlain linearity spectrum of tolterodine
tartarate(visblemethod)

spectrophotometric methods (method A and B) inthe
concentration range of 50to 250pg/ml and 10to 60ug/

—— Fuyl] Paper

ml, with regression values of 0.9998 and 0.9987, re-
Spectively.

In quantitative estimations, the percentage | abel
clamvaueswerefound to bein good agreement with
thelabeled amount. Thusthe methods can be used for
estimating druginformulation.

Theaccuracy of themethodswasgood, with satis-
factory valuesfor percentagerecovery.

Theprecisonwasstudied by repeetingtheanalysis
onthesameday (intraday) and on different days (inter
day). The percentagere ative standard deviation val-
uesfor theresponses (intraand intraday) in UV and
visible methods werefound to belessthan 2%, thus
proving good precision of themethods.

Limitsof measurementslikelimit of detection and
limit of quantitation were also satisfactory. Henceitis
conveniently adopted for theroutineanayss.
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