Volume 13 Issue 6

" ISSN : 0974-7419
- ‘ a%w.[}/tica[ CHEMISTRY
A Judian Joaraal

s Pt P aper

ACAIJ, 13(6) 2013[229-233]

Spectrophotometric method development and validation for
simultaneous analysis of Ketotifen fumarate and Cetirizine
dihydrochloride in pharmaceutical dosage form

Ruchika Patel?, Prachi Kabra'*, Ritu Kimbahune?, Satya Vijay Singh?, L.V.G.Nargund*
Department of Quality Assurance, Nar gund Collegeof Phar macy, Dattatreyanagar, |1 Main,
100ft Ring Road, BSK 111 Sage, Bangalore-85, (INDIA)
2Department of Quality Assurance, Al-Ameen College of Phar macy, Hosur Road,

Near Lal Bagh M ain Gate, Bangalore-27, (INDIA)

E-mail : rituvivekk@gmail.com

KEYWORDS

Ketotifen fumarate;
Cetirizinedihydrochloride;
Multicomponent spectroscopy.

ABSTRACT

In present research work, a simple Multicomponent Spectrophotometric
method for simultaneous estimation of Ketotifen fumarate and Cetirizine
dihydrochloride in pharmaceutical dosage was developed. The method
used isinbuilt application of instrument (Shimadzu Pharm Spec 1700, UV
spectrophotometer) to quantify Ketotifen fumarate and Cetirizine
dihydrochloridein formulation. Considering the absorption of both analytes
intherange of 200-360 nmin water, the wavelength interval s of 40 nm was
selected such as 360 nm, 320 nm, 280 nm, 240 nm and 200 nm for
measurements. The serial dilutions of standard were scanned and
absorptions were stored and sample concentration was determined by the
instrument. The mean assay was found as about 100.3 %. The method has
been validated in accordance with |CH guidelinesfor accuracy and precision.
Result of recovery study was observed in the range of 98.78% to 101.48%
for Ketotifen fumarateand 98.77%to 101.48%for Cetirizine dihydrochloride.
The % RSD for precision study was found as less than 1. The devel oped
method is simple, accurate and economical so can be used for the routine
analysis of Ketotifen fumarate and Cetirizine dihydrochloride from tabl et
dosageform. © 2013 Trade Sciencelnc. - INDIA

INTRODUCTION mineantagonist (H,-receptor) and mast cell stabilizer)

and Cetirizinedihydrochloride (an antihistamine; sdec-

Chronic Urticariaisacondition whereanitchy rash
persistson off for six weeksor more. The causeof the
rash isoften not clear and many peopl e a so develop
swelling of thelips, tongue or other areas of the body
fromtimeto time¥. The symptoms can often be eased
with antihistaminetablets. Thecombination of Ketotifen
fumarate (arelatively selective, non-competitive hista-

tiveperiphera H, receptorsinhibitor) ishighly recom-
mended for thiscondition.

Ketotifen fumarate (KTF) is 4,9-dihydro-4-(1-
methylpiperidin-4-ylidene)-10H-benzo**®
cycloheptd 1,2-b]thiophene-10-one hydrogen fumarate
(Figure 1), It issparingly solublein water, slightly
solubleinmethanal, very dightly solublein acetonitrile€3.
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Cetirizine (CTZ2)“ is chemicaly 2-(2-{4-[(4-
Chlorophenyl)(phenyl)-methyl] piperazino} ethoxy) ace-
ticacid dihydrochloride (Figure 2). Itisvery solublein
water, freely solublein acohol and sparingly solublein
chloroform®.,

Figure1:Chemical structureof K etotifen fumarate

®
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Figure?2: Chemical structureof Cetirizine

Literature survey revea sthat few ana ytical meth-
odslike stability indicating HPLC method®, HPLC
method”®, LC-MS method®, Coulometric titra-
tion® HPLC/M S/M S method!*!!, Spectrophoto-
metric*d, HPTLC* methods are avail able to de-
termine Ketotifen and Cetirizineindividually or in
combination with other drugs. Thereisno analytical
method reported for simultaneous estimation of
Ketotifen and Cetirizinein combined dosage form.
Hence, investigation of new analytical methodsisin
need for the quantitative estimation of thedrugsin
combined pharmaceutical dosageform.

OH .2HC1

MATERIALSAND METHOD

Instrument

A Shimadzu UV-Visible double beam spectro-
photometer model 1700 (Japan) with 1 cm matched
guartz cells connected to a PC computer running
UV-Probe 2.32 software for absorbance measure-
ments and treatment of data was used. Sartorious
digital balancefor weighing and PCI analytics soni-
cator for extracting the drugs from the marketed for-
mul ation was used.
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Chemicalsand Reagents

The drug samples of Ketotifen fumarate and
Cetirizine dihydrochl oride were obtained from East
West Pharma, Haridwar and Micro Labs Pvt Ltd.,
Bangal ore respectively. Tablets containing Ketotifen
fumarate (1mg) and Cetirizinedihydrochloride (10 mg)
(Mastifen C) were purchased fromloca pharmacy.

Method

Themixed stock solution of anayteswasprepared
by transferring 5 mg of KTFand 50 mg of CTZ in 50
ml volumetric flask, dissolvedinfew ml of water and
volumewas made up to themark with the same solvent
to get theconcentration of 100 pg/ml of KTF and 1000
ug/ml of CTZ. This solution was further diluted to get
sx sarid dilutionscontaining 0.5to 3 pug/ml of KTF and
51030 pg/ml of CTZ in water. All mixed standard so-
|utionswere scanned over therange of 360 nmto 200
nm in multicomponent mode of spectrophotometer at
medi um scanning speed. The absorbance of solutions
were measured at wavelength interva of 40 nm, pro-
cessed and stored by instrument. An overlain spectrum
of mixed standard solutionsisas shownin Figure 3.
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Figure3: Overlain spectra of mixed standar dsof K etotifen
and Cetirizine

Analysisof commercial formulation

Twenty tablets (Mastifen C) were accurately
weighed and crushed to fine powder. Thetabl et pow-
der equivaentto 2.5 mgof KTF (25 mg of CTZ) was
accurately weighed, transferred to 25 ml volumetric
flask, small quantity of water wasadded and sonicated
for 10 min. The volume was made up to mark with
water to get the concentration of 100 pg/ml of KTF
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and 1000 pg/ml of CTZ. This solution was filtered
through whatman filter paper no 41. Thefiltratewas
further diluted with water to get concentration of 1 pg/
ml of KTFand 10 ug/ml of CTZ.

Thesamplesol ution was scanned over therange of
360 nm to 200 nm in multicomponent modeimmedi-
ately after thescanning of themixed standard solutions
and concentration of each component was estimated
by analysisof spectral dataof samplesolutionwithre-
spect to that of mixed standardsby theinstrument. The
spectrum of samplesolutionisgivenin Figure4 and the
concentration of samplewasdetermined by theinstru-
ment on the basis of calibration data. The results of
assay of marketed formulation aregivenin TABLE 1.

TABLE 1: Resultsof assay of mar keted for mulation
Label

Mean

claim amount awqgﬁrr]\t %R.SD
Analyte  per found in 0 N
found (n=6)
tablet tablet %) (n=6)
(mg)  (Mg)(n=6)
KTF 1.00 1.002 100.2661 0.671
CTz 10.00 10.03 100.2659 0.672
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Figure4 : Spectrum of samplesolution.

Validation of method

Theproposed method of analysisfor KTFand CTZ
incombination wasvaidated as per the recommenda
tionsof ICH guidelined® for accuracy and precision.
Recovery studieswere carried out by addition of pure
drug to previoudly analyzed tablet sampleat threedif-
ferent concentration levels (80%, 100% and 120%)
(Figureb5). Theresultsof recovery studiesarereported
inTABLE 2. While, precision of the method was de-
termined by repestability and intermediate precison (in-
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tra-day, inter-day) expressed as % Relative Standard
Deviation (%RSD). Intra-day precision waseval uated
by analyzing concentration of Ketotifen (1 pg/ml) and
Cetirizine (10 pg/ml) of standard and sample solutions
at threedifferent timeinterval sunder the same experi-
mental conditionson thesameday, whileinter-day pre-
cisonwasdetermined by andyzing thesolutionsonthree
consecutivedays.
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Figure5: Overlain spectra of sampleand recovery studies
(A-Assay, B-80%, C-100%, D-120% addition)

TABLE 2: Resultsof recovery studies

Leve Of Recovery

80% @RSD)  100%  120% (ZRSD)
Analyte " Ta " GRSDy@m=3)  (n=9)
KTE 1001609  99.33:080  100.79:0.74
CTZ  99.83:045  9933:084  100.78£0.75

TABLE 3: Resultsof precision sudies(Intra-day and I nter-
day)

Concentr ations of Intra-day  Inter-day
: precison  precison
Analyte sam?lz/slrflﬂ;mon % RSD % RSD
i (n=3) (n=3)
KTF 1 0.0913 0.9351
CT1Z 10 0.0913 0.9442

RESULTSAND DISCUSSION

The overlay spectra of both drugs were studied
carefully in different solventslikeWeter, 0.1 N Hydro-
chloric acid, 0.1 N Sodium hydroxide,
Dimethylformamide, Glacia acetic acid and methanal.
Considering the economy, ease of analysisand satis-
factory absorbance of both the drugs, water was se-
lected as solvent for the present study.
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Asthe proposed method i s specific toinstrument
having softwarefor provison of such determination, se-
lection of proper sampling wave ength and concentra:
tions of mixed standard solutionsarecritical. Hence
overlay spectraof andyteswere studied carefully. Both
drugs have shown optimum absorbanceintherange of
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Figure6: Overlain spectra of Ketotifen and Cetirizinein
water

360-200 nm, so the wavel ength range of 360-200 nm
was selected for the study (Figure 6).
Thevariouswave engthinterva sweretried to mea:
sureand processdata by theinstrumentsto determine
the exact concentration of standard and sample solu-
tions. Thewavelength interval of 40 nmwasfound to
effectiveto quantify both drugsinformulation. Thecon-
centrations of mixed standard solutionswere selected
onthebasisof linearity of each analyte at their wave-
lengths of absorption. The carewastaken while select-
ing the concentrations of mixed solutionssuch that the
absorbance at five sel ected wavel engthswas not more
than 1 (Considering % relative error by instruments).
Themean content of analytesinthe marketed for-
mulation were found to be 100.2659 % for CTZ and
100.2661 % for KTF, whilerecovery wasfound inthe
range of 98.78 to 101.48 % for KTF and 98.77 to

400

101.48 % for CTZ respectively. Thevauesof relative
standard deviations of inter-day and intra-day studies
were found to be lessthan 1%. Intra-day study also
indicated thestandard and sample solutionswerestable
for measurement for longer time. Thelimitation of the
present study isneed of inbuilt softwareand retaining
thespectraof mixed sandardsfor sampleandysis. The
assay and validation results confirmed that the contents
of Ketotifen fumarate and Cetirizinedihydrochloride
estimated inthetablet dosageformwerefreefromthe
interferenceof excipients.

CONCLUSION

The developed multi component spectroscopy
method for s multaneousestimation of K etotifen fuma:
rate and Cetirizinedihydrochl oridein combined tabl et
dosageformissimple, economical, accurateand re-
producible and can be conveniently adopted for the
routine quality control anaysisfromits pharmaceutica
formulationsand bulk drug.
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