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Abstract

Two simple, rapid, precise and economical spectrophotometric methods have been developed for
simultaneous estimation of sitagliptin phosphate and metformin hydrochloride from tablet dosage form.
First method, Simultaneous equation method, involves the measurement of absorbances of sitagliptin and
metformin at the wavelengths of 267nm (Amax of sitagliptin) and 232 nm (Amax of metformin). Second
method involves second order derivative spectroscopy using 249 nm and 278 nm as zero crossing points for
sitagliptin and metformin respectively. For the spectrophotometric method water was used as solvent .Linearity
was observed in the concentration range of 5-50pg/ml for both sitagliptin and metformin for both the methods. The
accuracy and precision of the methods were determined and validated statistically. Both the methods
showed good reproducibility and recovery with % RSD less than 2. The proposed methods were found to
be rapid, specific, precise, accurate and cost effective quality control tool for the routine analysis of
sitagliptin and metformin in bulk and combined dosage form.
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Introduction
Sitagliptin phosphate antidiabetic drug (fig.2). Sitagliptin is a novel

is  4-Oxo-4-(3-(trifluoromethyl)-5,6- oral

is an antidiabetic drug

and it hypoglycemic drug of the

dihydro(1,2,4)triazolo[4,3a]pyrazin-7(8H)-yl)-
1-(2,4,5-trifluorophenyl)butan-2-mine
Phosphate (fig.1). Metformin hydrochloride is

dipeptidylpeptidase 4 inhibitor class. DPP-4
inhibitors represent a new therapeutic approach

to the treatment of type 2 diabetes that

functions to stimulate glucose-dependent

chemically N, N-dimethylimidodicarbonimidic

hydrochloride (I, insulin release and reduce glucagon levels.

diamide 1-dimethyl

done through inhibition of the

biguanide hydrochloride) and is used as This is
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inactivation of incretins, particularly glucagon-
like peptide-1 (GLP-1) and gastric inhibitory
polypeptide  (GIP), thereby improving
glycemic control. Metformin is a biguanide
drug effective in patients who lack functioning
islet cells as it act by simulations of glycolysis
in peripheral tissues. The combination of
sitagliptin and metformin is available as a
tablet formulation in the ratio 50:500 mg
sitagliptin: metformin. The combination of
metformin and a dipeptidyl peptidase
4inhibitor has been shown to be safe, effective
and well-tolerated treatment for type 2
diabetes. The literature survey reveals that
there are some of the methods have been
reported for the estimation of sitagliptin by
spectrophotometry ', UV 23} HPLC ¥ and
determination of metformin by UV [, HPLC "
" Among the various methods available for
the determination of drugs, spectrophotometry
continues to be very popular, because of their
simplicity, specificity and low cost and the
basic objective of the present study was to
develop a new spectrophotometric method
involving both simultaneous equation method
and second order derivative for the
simultaneous  estimation  of  sitagliptin
phosphate and metformin hydrochloride in

bulk and tablet dosage forms.

Figure 01: Structure of sitagliptin phosphate
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Figure 02: Structure of metformin Hcl

Materials and methods

Materials

Pure drug samples of sitagliptin phosphate and
metformin hydrochloride were obtained from
Hetero drugs Limited, Hyderabad. JANUMET
tablets (Sitagliptin phosphate 50mg and
metformin hydrochloride 500 mg) were
purchased from the local pharmacy. All the
chemicals and reagents were of analytical
grade purchased from the SD Fine chemicals,

Mumbai.

Equipments and apparatus

A double-beam Shimadzu 1800 UV-Visible
spectrophotometer, with spectral bandwidth of
2 nm and a pair of 1-cm matched quartz cells
was used to measure absorbance of  the
resulting  solution.  Analytical  weighing
balance, micropipette, sonicator and

glassware’s were used throughout the

experiment.

Preparation of stock solution

Standard  stock solution of sitagliptin and
metformin were prepared by dissolving 10 mg
of each drug in 100ml of distilled water and
the resulting solution gives a concentration of

100pg/ml.

Determination of Absorption Maxima

10pg/ml of sitagliptin and 10pg/ml of
metformin were prepared from the stock
solution by appropriate dilution with distilled
water. The resulting solutions were scanned
separately in the range of 200-400 nm to
determine the wavelength of maximum
absorption for both the drugs. Sitagliptin
showed absorbance maxima at 267 nm and

metformin at 276 nm (Fig. 3).
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Figure 03: Overlain spectra of Sitagliptin phosphate and Metformin hydrochloride

Simultaneous equation method (Method I)

From the stock solution (100pg/ml), working
standard solutions of 5-50ug/ml of sitagliptin
and metformin were prepared by appropriate
dilutions with water and were scanned
separately in entire UV range to determine the
Amax. The absorbances of these standard
solutions were measured at 267 nm and 232
nm and calibration curves were plotted. The
summary of analytical parameters and
calibration data were presented in table.l

respectively.

Second order derivative spectroscopy
(Method 1I)

In this method solutions of sitagliptin
(10pg/ml) and metformin (10pg/ml), were
prepared separately by appropriate
dilution of standard stock solution with the
distilled water and scanned in the spectrum
mode from 400 nm to 200 nm. The absorption
spectra thus obtained were derivatized from
first to fourth order. Second order derivative
spectra were selected for analysis of both
drugs. From the overlain spectra of both drugs
(Fig. 4), wavelengths selected for quantitation

were 278.0 nm for sitagliptin (zero crossing

point for metformin) and 249.0 nm for
metformin  (zero  crossing point  for
sitagliptin). The concentration ranging from 5-
50ug/ml of sitagliptin and metformin were
prepared from the standard stock solutions.
The absorbances of these standard solutions
were measured at 278 nm and 249 nm and
calibration curves of sitagliptin and metformin
were plotted. The concentration of the
individual drug present in the mixture was
determined against the calibration curve in
quantitation mode. The calibration data were

presented in table.1.

Application of proposed method for
pharmaceutical formulation

For the estimation of sitagliptin and metformin
in the commercial formulations, twenty tablets
(JANUMET) were weighed and average
weight was calculated. The tablets were
crushed in a mortar to obtain fine powder.
Tablet powder equivalent to 10 mg of drug was
dissolved in water and to it 9mg of sitagliptin
(standard) was added (standard addition
method) and diluted up to the mark with
distilled water to get a concentration of

100pg/ml each of sitagliptin and metformin.
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The resulting solution was ultra sonicated for
10 minutes and filtered through a Whatmann
filter paper (No. 41). From the filtrate 1.0 ml
was transferred to a 10.0 ml volumetric flask
and diluted to the mark with the same solvent
to obtain 10pg/ml of sitagliptin and 10pg/ml of
metformin. Absorbances of sample solutions
were measured at nm and 276.0 nm and 232

nm. The concentration of two drugs in the

sample were determined by using simultaneous
equation (Method-I). The concentration of
both sitagliptin and metformin were determined
by measuring the absorbance of the sample at
278 nm and 249 nm in second order spectrum
mode. The results of the formulation analysis
were calculated against the calibration curve in
quantitation mode (Method II).The results were

tabulated in table.1.
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Figure 04: Overlain second order derivative spectra of Sitagliptin and Metformin

Table No. 01: Results of analysis of tablet formulation

Method Amount found* %RSD
. . (1)
Tablet content Label claim (mg/tab)  (in mg) (in %)
1 sitagliptin 50 4990 mg  99.8 0.24
metformin 500 503.2mg 100.64 0.19
I sitagliptin 50 4934 mg 98.69 0.31
metformin 500 5054 mg 101.08 0.41
Mean of three observations*
Validation
The proposed method was validated as per method and second order derivative
International Conference on Harmonisation spectrophotometric ~ method, the Beer-

(ICH) guidelines ">,

Linearity

The linearity of measurement was evaluated
by analyzing different concentrations of the
solutions  of and

standard sitagliptin

metformin. For both simultaneous equation

Lambert’s law obeyed in the concentration
range of 5-50ug/ml for both sitagliptin and
metformin. The calibration graphs of
sitagliptin and metformin for both the
methods were shown in the figures (5 to 8).
The results of their calibration data were

shown in the table no: 2.
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Figure 05: Calibration graph of Sitagliptin phosphate in simultaneous equation method
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Figure 06: Calibration graph of Metformin hydrochloride in simultaneous equation method
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Figure 07: Second order derivative calibration graph of Sitagliptin phosphate
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Figure 08: Second order derivative calibration graph of Metformin hydrochloride

Table No. 02: Linear regression analysis of calibration curves

P ¢ Method 1 Method 2

arameters Sitagliptin Metformin Sitagliptin Metformin
Beer’s law limit (ug/ml) 5-50pg/ml 5-50pg/ml  5-50pg/ml  5-50pg/ml
Correlation coefficient (r) 0.9992 0.9987 0.9988 0.9984
Slope 0.004 0.058 0.031 0.008
Intercept 0.002 0.057 0.019 0.001
Limit of Detection (ng/ml) 0.825 0.086 0.106 0.630
Limit of Quantitation (ug/ml) 2.5 0.263 0.322 1.91

Accuracy

In order to ensure the suitability and
reliability of the proposed method, recovery
studies were carried out. Recovery studies
were carried out by standard addition method
at two different levels 50% and 100% To an
equivalent quantity of formulation powder
(10 mg), 9 mg of standard sitagliptin was
added to it (standard addition method), such

that sample contains 10 mg each of sitagliptin

and metformin. Then a known quantity of

standard sitagliptin and metformin were
added to 50% and 100% level and the
contents were reanalyzed by the proposed
method. The % recovery and % RSD were
calculated. The results of recovery data for
both simultaneous equation method and
second order derivative spectroscopic method

were shown in the table.3.

Table No. 03: Results of recovery studies

Amount of Method I Method II
Level of drug added Drug
recovery (mg) % recovery %RSD % recovery %RSD
50% 5 sitagliptin 98.4 0.24 99.1 0.41
5 metformin 102.1 0.45 101.6 0.32
100% 10 Sitagliptin 98.6 0.39 99.3 0.46
10 metformin 101.42 0.23 101.31 0.43

Mean of three observations*
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Precision

The precision of the developed method was
expressed in terms of % relative standard
deviation (% RSD). The precision was done
at two levels (intraday, interday). Intraday
precision was done by analyzing the two
concentrations of each drug (sitagliptin 25
and 30 pg/ml and metformin 25 and 30
pg/ml) for three times. Interday precision was

measured over three consecutive days for the

same drug concentrations. The % R.S.D
values found to be less than 2 for both
sitagliptin ~ and  metformin in  both
simultaneous equation method and second
order derivative spectroscopic method. Low
RSD values indicate that this method is
precise for the determination of sitagliptin and
metformin. The results of precision studies

were shown in the table.4.

Table No. 04: Results of intermediate precision

Method I Method 11
Day %RSD %RSD
sitagliptin  metformin sitagliptin metformin
Intraday 0.64 0.47 0.22
Interday 0.43 0.54 0.80

Mean of three observations*

Limit of detection (LOD) and Limit of
quantitation (LOQ)

The LOD and LOQ of sitagliptin phosphate
and metformin hydrochloride were calculated
by mathematical equation.

LOD = 3.3xstandard deviation + slope

LOQ = 10xstandard deviation +slope

The LOD of sitagliptin and metformin were
found to be 0.825pug/ml and 0.086pg/ml in
simultaneous equation method and 0.106pg/ml
and 0.630pg/ml in second order derivative
spectroscopic method. The LOQ of sitagliptin
and metformin were found to be 2.5pg/ml and
0.263pug/ml in simultaneous equation method
and 0.322pg/ml and 1.91pg/ml in second order

derivative spectroscopic method.

Results and discussion

The methods discussed in the present work
provide a simple, precise, rapid and accurate
way for simultaneous determination of
sitagliptin and metformin. In simultaneous

equation method, wavelength selected for

quantitation were 267nm (Amax of sitagliptin)
and 232nm (Amax of metformin). In second
order  derivative  spectroscopic  method,
wavelengths selected for quantitation were
278nm for sitagliptin (zero crossing point for
metformin) and 249nm for metformin (zero
crossing point for sitagliptin).The summary of
analytical parameters with their calibration
data were presented in (table: 2). Percent label
claim for sitagliptin and metformin in tablet
analysis was found to be 99.81% and
100.64% in simultaneous equation method
98.69% and 101.08% in second order
derivative

respectively(table:1).The % RSD for

spectroscopic method

precision studies were calculated for both the
methods and the low RSD values obtained
indicate that the methods were precise(table:
4). Accuracy of proposed methods was
ascertained by recovery studies and the results
were expressed as % recovery. Percent
recovery for sitagliptin and metformin in
simultaneous equation method was found to be

98.6% and 101.42% and 99.3% and 101.31%

WWW.ijpir.com



306

Surendra kumar N. et al.,, Int. Journal of Pharmacy & Industrial Research Vol - 02 Issue - 03 Jul - Sep 2012

in second order derivative spectroscopic

method (table: 3).

Conclusion

The proposed methods are simple, accurate,
precise, reproducible and economical and can
be employed for routine quality control of
sitagliptin  phosphate and metformin in

combined dose tablet formulation.
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