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ABSTRACT

Simple, precise and economical UV spectrophotometric methods have been
developed for the estimation of Sitagliptin in pharmaceutical dosage form.
Method applied was area under curve (AUC) in which area under curve was
integrated in the wavel ength range of 271.60 - 278.20 nm. Cdlibration curves
were plotted for method by using instrumental response at selected wave-
length and concentrations of analyte in the solution. Linearity for the de-
tector response was observed in the concentration range of 10-60 pg/ml for
the method. Tablet formulation was analyzed and % assay determined was
99.44% — 101.68%. Accuracy and precision studies were carried out and
results were satisfactory. The results of the analysis were validated Statisti-
cally. Limit of detection and limit of quantitaiton were determined for meth-
ods. The methods were validated by following the analytical performance
parameters suggested by the I nternational Conference on Harmonization. All
validation parameterswere within the acceptable range. The devel oped meth-
ods were successfully applied to estimate the amount of Sitagliptin in phar-
maceutical formulations. © 2012 Trade ScienceInc. - INDIA
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Sitagliptin Phosphate Monohydrateischemicaly
known as 1,2,4-triazolo[4,3-a] pyrazine, 7-[ (3R)-3-
amino-1-oxo-4-(2,4,5-trifluorophenyl) butyl]-5,6,7,8-
tetrahydro-3-(trifluoromethyl), phosphate M onohy-
dratel. The molecular formula is C H,,
F.N.OH_PO, H.,O, which correspondsto amolecular
weight of 417.2. It isused in thetreatment of diabetes.
Itisan ora antihyperglycemic (anti-diabetic) drug of
the dipeptidyl peptidase -4 (DPP-4) inhibitor class.
DPP-4inhibitorsrepresent anew therapeutic approach
to the treatment of type 2 diabetes that functions to

stimulate glucose-dependent insulin rel easeand reduce
olucagon’s levels. This is done through inhibition of the
Inectivation of incretins, particularly glucagon-like pep-
tide-1 (GLP-1) and gastricinhibitory polypeptide (GIP),
thereby improving glycemic control 23,
Sitagliptinisnot officid in USP. A detall ed literature
survey for Sitagliptin revea ed that several anaytical
methods such as Spectrophotometric and fluorometric
methods*® were reported for the quantification of
Sitagliptin. Therearefew RP-HPLC, LC-MSmethods
werereported for the determination of sitagliptin phos-
phatein plasmaand urine of humans, ratsand dogs™?.
To develop asimple, precise and accurate spec-
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trascopic method for theestimation of Stegliptinin Phar-
maceutica formulation by first derivative areaunder
curve. The method was validated according to ICH
guiddines™®, Thusthe objectiveof present study was
developed and gpplicablemethod for theroutineandys's
of Sitagliptinintablet formulations.

EXPERIMENTAL WORK

M aterial and method

Sitagliptin working standard was obtained as gift
samplefromWatson Pharma. The drug was used with-
out further purification. A tablet formul ation containing
50 mg (Januvia) of Sitagliptinwas purchased fromlo-
ca market. Anaytical grade solutionwasused for the
experiment.

I nstrument

A double beam UV-V1S spectrophotometer (UV-
2450, Shimadzu, Japan) connected to computer |loaded
with spectramanager softwre UV Probewith 10 mm
quartz cellswas used. The spectrawere obtained with
theinstrumental parametersasfollows: wavelength
range: 200-400 nm; scan speed: medium; samplingin-
terva: 1.0nm; derivativemode: 1D (first order deriva
tive, dA/d)L); band width (AL):10.0 nm; spectral slit
width: 1 nm. All weightsweretaken on eectronic ba-
ance (Modd ShimadzuAUX 120).

Preparation of standard stock and wor king stan-
dard solution

The standard stock sol ution of Sitagliptinwas pre-
pared by dissolving accurately weighed 10 mg of the
drugin Distilled water and diluted to 200 mL with same
solvent to obtain afina concentration of 100pug/mL.

Method: Areaunder curve

TheAUC (areaunder curve) methodisapplicable
where thereis no sharp peak or when broad spectra
areobtained. Itinvolvesthecd culaionof integrated vdue
of absorbance with respect to thewavel ength between
thetwo selected wavelengthsA1 and A2. Area calcula-
tion processing item cal cul atesthe areabound by the
curveand thehorizontdl axis. The horizonta axisisse-
lected by entering thewave ength rangeover whicharea
hasto be calculated. Thiswavelength rangeissdlected
on the basis of repeated observation so asto get the
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linearity between areaunder curve and concentration.
Thespectrumobtained of first order derivativewasused
tocdculateAUC. Thecdibration curvewas congtructed
by plotting concentration (10-60 pg/mL) versusAUC.

Prepar ation of samplesolution

Ten Sitagliptintabl ets (50 mg each) werewei ghed,
transferred to aclean dry mortar and ground into afine
powder using apestle. Tablet powder equivaent to 10
mg of drug was transferred to a 100 mL volumetric
flask and 50 mL distilled water wasadded. After ultra-
sonic vibration for 10 min, themixturewas diluted to
volumewithdigtilledwater andfiltered through Whatman
filter paper (No. 41). From thefiltrate an appropriate
aliquot wastakenin such away that thefina concen-
trationin 10 mL lieswithin thelinearity range tested.
The responseswere measured and concentrationinthe
samplewas determined by comparing the response of
samplewith that of the standard.

Validation of method

The proposed methods were validated as per ICH
guiddines®?,
Linearity

For dl themethods, calibration curvewasprepared
on 3 different days. The calibration curve was con-
structed by plotting the response (y) versusthe theo-
retical concentrationsof standards (x), by using linear
regression analysis. Linearity was expressed asacor-
rel ation coefficient; thevaluemust be> 0.999.
Precision

Theintraday and interday precisions of the pro-
posed Spectrophotometric methodswere determined
by estimating the corresponding response 3timeson
the sameday and on 3 different days over aperiod of
oneweek for 3 different concentrationsof Sitagliptin
for areaunder curve 30.0, 40.0, and 50.0 pg/mL and
theresultsarereported intermsof percent rel ative stan-
dard deviation.

Accuracy

The accuracy of the method was determined by
calculating recoveries of Sitagliptin by the method of
standard additions. The study was performed by spik-
ing threeknown amount concentration of Sitagliptin (8.0,
10.0, and 12.0 pg/mL; ranging from 80% to 120%)

Au Tudian Yournal



ACAIJ, 11(9,10) 2012

Pritam SJain et al.

291

into aprequantified samplesolution (10 ug/mL). Three
sampleswereprepared at each of these concentrations.
Therecovery of added drug was estimated by measur-
ing the response and by fitting these values to the
graight-lineequation of cdibration curve.
Specificity

Results of tabl et solution showed that thereisno
interference of excipients when compared with the
working standard solution. Thus, themethodsweresaid
to be specific

Ruggedness

Ruggedness of the proposed methods was deter-
mined by analyzing aliquots from homogenous sl ot
(30.0pg/mL) in different laboratories by different ana-
lyst using similar operationd and environmenta condi-
tions. Theresultsarereported intermsof percent rela-
tivestandard deviation.

RESULTSAND DISCUSSION

Themolecular gructureof the Stagliptinispresented
inFigure 1. Sitagliptin wascompletdly solublein metha:
nol and distilled water. Distilled water was sdl ected as
the solvent for Sitagliptin because providesthe highest
solubility andfirst order derivativeand AUC measure-
ments. Areaunder curve method was devel oped be-
cause Sitagliptin produces broad spectrum in funda-
mental spectrum. Resultsshowed that, areaunder curve
method measurementsarefeasiblefor theanalysis of
Sitagliptinwithout interference from sample matrices.
Figure2 showsoverladfirst-derivative (10-60 pg/mL)
absorption spectraof Sitagliptin respectively, and the
spectrawerefound to besimilar in natureand overlap-
ping. Figure 3 shows the absorption spectrum of
Sitagliptin (10ug/mL) in Water for themethod. Optica
characteristicsof Sitagliptinwereca culated by the pro-
posed methodsand presentedin TABLE 1.
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Figurel: Chemical structureof Sitagliptin
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Figure2: First- derivativeabsorptibn spectrum of Sitagliptin
inwater (10-60pg/mL)
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Figure 3 : Area under curve spectrum of Sitagliptin in
water
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TABLE 1: Optical characteristicsof Sitagliptin.

Parameters Sitagliptin

Beer-Lambert’s range (ng/mL) 10-60
A max (nm)/ wave length range (nm) 267

Slope 0.001
I ntercept 0.001
Corréation coefficient 0.999
Limit of detection (ug/mL) 0.88
Limit of quantitation (ug/mL) 2.67

TABLE 2: Assay resultsof commercial Sitagliptin tablet.
L abel

Sitagliptin

. % %

marketed claim/Tablet .
formulation (JANUVIA) Recover RSD
Tablet 50 mg 99.44% 174

* Average of three determinations

The intra-day and inter-day precision values
(%RSD) wereca culated (TABLE 3) andlyinginthe
acceptablelimits (=2%) for Sitagliptin. Theaccuracy
of Sitagliptinwhichwas evaluated by the percent re-
covery studiesat concentration levelsof 80, 100, and
120% werefound to bein the acceptablelimits (=2%)
(TABLE4). Thisindicatesthat therewas no interfer-
ence from the excipients present in the dosage form.
Ruggednessof proposed methodswas determined with
thehep of two different andystsand resultswereeva u-
ated by calculating the %RSD valueand lyingwithin
therange (TABLEDS).

TABLE 3: Precison

conc. Intraday Interday
mg/mL o Recovery % RSD % Recovery % RSD
30 98.46 1.5052 96.78 1.1070
40 99.67 0.5479 98.79 0.9488
50 98.90 1.0605 99.37 1.7220
TABLE4: Accuracy
Nominal Initial  Added % %
Value % amt. amt. Recovery  RSD
80 10 8 99.44 1.05
100 10 10 98.08 112
120 10 12 101.36 1.23
TABLE5: Ruggedness
anays  Aounfaundol g pep g
I 99.80 1.04
I 99.60 125

n= no. of estimations

CONCLUSION

M ethod that was devel oped for the determination
of Sitagliptin based on different analytical techniques,
UV-Spectrophotometric, first order derivativeand AUC
method. The method was validated and found to be
simple, sensitive, accurate, and precise. Hence, the
methods can be used successfully for routineanalysis
of pharmaceutica dosageformsof Sitagliptin. Thepro-
posed Spectrophotometric methodswill not replacethe
presently known methodsavailablefor theanaysis of
Sitagliptin. However, it can sarveasan dterndivewhere
advanced instruments(e.g. HPLC) arenot available
for routineanayss.
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