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ABSTRACT

This present work is concerned with the application of simple, accurate, precise and highly selective u.v method for simultaneous

estimation of Sitagliptin and Simvastatin in Bulk drugs. The developed method was validated for linearity, accuracy, precision, limit of detection,
limit of quantification, parameters and found to be in good accordance with the prescribed values. Thus the proposed method can be successfully
applied for simultaneous determination of Sitagliptin and Simvastatin in routine bulk drug analysis.
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INTRODUCTION

Sitagliptin is anti-diabetic druglt is mainly used in
treatment of diabetics. Chemically itis 7-[(3R)-3-amino-1-ox0-4-(2,4,5-
trifluorophenyl)butyl]-5,6,7,8-tetrahydro-3-trifluoromethyl)-1,2,4-
triazolo[4,3-a]pyrazine phosphate monohydrate (Fig. 1). It is a
white to off white crystalline powder which is odourless and freely
soluble in water. Numerous authors have reported CTZ detection
methods in biological fluids and pharmaceutical formulations [2-6],

F

NP
| :

N

. HO

™ o CHy

CH3
Fig 2: Structure of Simvastitin

Simvastatin is anticholesteremic agent used in treatment diabetis
caused due to high cholesterol. Chemically it is: (1S,3R,7S,8S,8aR)-8-
{2-[(2R,4R)-4-hydroxy-6-oxooxan-2-yl]ethyl}-3,7-dimethyl-
1,2,3,7,8,8a-hexahydronaphthalen-1-yl12,2-dimethylbu - tanoate.
(Fig. 2) It is white, non-hygroscopic, crystalline powder Soluble in
Dichloromethane and insoluble in water. The aim of this work is to
develop accurate, specific, cost effective, repeatable and validated
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uv  method for the simultaneous estimation of Sitagliptin and
Simvastatin in the bulk drug samples [35.36,39,

EXPERIMENTAL WORK

Buffer and Methanol were mixed in the ratio 25:75 A
quantity of powder equivalent to 50mg of Sitagliptin (20mg of
Simvastatin) was weighed and transferred into a 50ml volumetric
flask and was dissolved in the diluent. The volume was made up to
the mark with the same and the resulting solution was labeled as
sample stock solution (contains 1mg of Sitagliptin and 0.4mg of
Simvastatin per ml).dilution of the sample stock solution and
wavelength 200-400nm is taken. Result shown in Fig-3.

Validation Parameters:
Accuracy:
Preparation of Standard and Test Solutions:

Mixed standard solutions containing 150pg/ml,
400pg/ml and 650pg/ml of Sitagliptin (60pg/ml, 160ug/ml and
260pug/ml of Simvastatin respectively) were prepared in triplicate,
from the mixed standard stock solution by appropriate dilutions. A
test solution containing 100pg/ml of Sitagliptin (40pg/ml of
Simvastatin) was prepared by appropriate dilution of the sample
stock solution.

Procedure of Spiking:

Spiking at 50% level was accomplished in triplicate, by
adding 2.5ml of sample stock solution to 3.75ml of mixed standard
stock solution (containing 1mg/ml of Sitagliptin and 0.4mg/ml of
Simvastatin) in a test tube. The contents of test tube were then
cautiously filtered through whatmann filter paper. In order to
collect the remnants of the solution, the test tube and filter paper
were washed with small quantities of diluent, and the washings
were added to the filtrate through the same filter paper. Then the
volume of filtrate was made up to 25ml with the diluent and the
resultant solution was filtered through 0.45pu membrane filter.

In the similar manner, spiking at 100% and 150% levels
was carried out by adding 2.5ml of sample stock solution separately
to 10ml and 16.25ml of mixed standard stock solution respectively.

Precision:
Procedure:

The standard solution was prepared as per the proposed
assay method in six determinations and was analysed by U.V.

Linearity:
Procedure:

Standards equivalent to 50%, 75%, 100%, 125% & 150%
of the stated amount of standard were weighed individually and
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the solutions were prepared according to the
assay method. A graph of weight taken (%) versus
chromatographic area was plotted. The regression line obtained
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Limit of Detection and Limit of Quantification:
The limit of detection and limit of quantification of the
present method were established based on the standard deviation of

was linear. From the data obtained, co-relation coefficient,

slope and y-intercept were calculated. Ideally co-relation

respective calibration.
coefficient should be not less than 0.999.

the response and slope. The slopes were calculated from the

RESULT AND DISCUSSION
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Fig. 3: Simultaneous estimation Spectrum of Sitagliptin and Simvastatin
Accuracy:

Table No. 1: Summary of results of Accuracy parameter for sitagliptin and simvastatin

98.84
98.78 0.296
100.18 0.134
Denotes average of three estimations
Precision:
Table No. 2: Summary of results of Precision parameter for sitagliptin and Simvastatin
Inter-day (%RSD) 0.42 0.31
Intra-day (%RSD) 0.80 0.86
Denotes average of six estimations
Linearity:

Table No. 3: Summary of results of Linearity parameter for Sitagliptin and Simvastatin

Fig. 4: Graphical Representation of
Linearity range of Sitagliptin
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Fig. 5: Graphical Representation of
Linearity range of Simvastatin
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Limit of Detection and Limit of Quantification:

Table No. 4: Summary of results of LOD and LOQ parameter for Sitagliptin and Simvastin

Sitagliptin

LOD 2 + SD
LOQ=+SD
Regression coefficient (r?)

CONCLUSION

The developed UV method was developed and validated

for the simultaneous determination of Sitagliptin and Simvastatin in
bulk drugs. The validation data indicate good precision, accuracy
and reliability of the method, the developed method offers several
advantages in terms of simplicity in mobile phase, easy sample
preparation steps and comparative short run time which makes the
method specific and reliable for its intended use in simultaneous
determination of Sitagliptin and Simvastatin in bulk drugs.

The assay result obtained by this method is in fair

agreement. This method can be use for the determination of

Sitagliptin and Simvastatin

in bulk drugs of commercial

formulations.

REFERENCES:

1.

2.

10.

11.

12.

13.

Ahuja S, Henrik. HPLC method development for
pharmaceuticals listed 2007; pp. 237-63.

Anantha Kumar ]D., SujanDP.Vijayasree ]V, SeshagiriRao
LJVLN. Simultaneous Determination of Simvastatin and
Ezetimibe in Tablets by HPLC. E-Journal of Chemistry, 2009;
6(2): pp. 541-544.

Anil. D, Rizwanbasha. K, Jayasankar. K, Venkat. M, Malay K.
Samanta. Bioanalytical method development and validation
of Sitagliptin Phosphate by RP-HPLC and its application to
pharmacokinetic study. International Journal of Pharmacy
and Pharmaceutical Sciences, 2012; 4: pp. 691-694.

Ankur K, Sheetal Sharma. Development and validation of
Spectrophotometric method for simultaneous estimation of
Sitagliptin Phosphate and Simvastatin in tablet dosage form.
International Journal of Pharrmacy, 2012; pp. 603-612.

Arun M. Kashid, Anup A. Dhange, Vandana T. Gawande,
Pankaj B. Miniyar, Prasanna A. Datar, Shashikant C. Dhawale.
RP-HPLC Method Development and Validation for Sitagliptin
in Human Plasma.

Beckett A.H, J].B. Stenlake. Practical Pharmaceutical
Chemistry, 4th edn. C.B.S.Publications, pp. No.53-62.

Bharat G. Chaudhari, Natvarlal M. Patel Paresh B. Shah.
Stability-Indicating Reversed-Phase Liquid
Chromatographic Method for Simultaneous Determination
of Simvastatin and Ezetimibe. Journal of AOAC International,
2007; 90(5): pp. 1242-1249.

Boca Raton, HandBook of UV Spectrophotometric Data of
Drugs, CRC Press, 1981; 1: pp. 220-231.

Braithwaite A, Smith F ]J. Chromatographic Methods. 5t ed™.
The Netherlands Kluwer Academic Publishers, 1999; pp. 1-
2.

Burugula L, Mullangi R, Pilli NR, Makula A, Lodagala DS,
Kandhagatla R. Simultaneous determination of sitagliptin
and simvastatin in human plasma by LC-MS/MS and its
application to a human pharmacokinetic study.

Chathwal GR, Anand SK. Instrumental methods of chemical
analysis. 5% edn New Delhi, Himalaya publishing house,
2010; pp. 2272-97.

Dhiraj Kumar, Lavanya. R, Parijata Reddy. P, Mandeep Kaur,
Naveen Kumar. N. Method development and estimation of
Sitagliptin phosphate in bulk and Pharmaceutical dosage
forms using UV-VIS spectrophotometer. Journal of Pharmacy
Research, 2012; 5(8): pp. 4421-4424.

Gurdeep R.Chatwal, Shan K. Anand., Instrumental Methods
of Chemical Analysis.  Ed», 1979; 1: pp. 2.12-2.21.

Journal of Pharma Research 2014, 3(3)

0.964
3.63
0.998

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

Simvastatin
3.6
2.9
0.999

ICH topic Q2B, validation of analytical procedure &
methodology, The European agency for evaluation of
medicinal products, human medicines evaluation unit, 1996.
Indian Pharmacopoeia. The Indian Pharmacopoeia
commission. Ghaziabad; 2010; 3: pp. 2103-2105.
International Conference on Harmonization (ICH).
Validation of Analytical Methods: Methodology. ICH Q2 A,
1994.

MujeeburRahman, GazalaParveen, Nyola, Shahroz Khan,
SushmaTalegaonkar, Shaharyar M., Khar RK. Simultaneous
estimation of Simvastatin and Ezetimibe in tablet dosage
forms by RP-HPLC. International Journal of Pharma
Research and Development, 2010; 2(9): pp. 974-946.
Narendra. N, And Govinda Samy Jeyabalan. Method
Development of Simultaneous Estimation of Sitagliptin and
Metformin Hydrochloride in Pure and Tablet Dosage form
by UV-Vis Spectroscopy. World Journal of Pharmacy and
Pharmaceutical Sciences, 1(4): pp. 1392-1401.

Patel BN., Sharma N., Sanyal M, Shrivastav PS. Simultaneous
determination of Simvastatin and Simvastatin acid by LC-
MS/MS assay. Indian Journal of Pharmaceutical Sciences,
2008; 1(1): pp. 61-64.

Praveen Kumar S. N, Bhadre Gowda D.G. Development and
Validation of HPLC Method for the Determination of
Simvastatin in Bulk and Pharmaceutical Formulation.
Journal of Chemical and Pharmaceutical Research, 2012;
4(5): pp. 2404-2408.

Ravi Sankar. Text book of Pharmaceutical Analysis, 4th edn.
Rxpublications, pp. 18-1 to 18-15.

Rathod Sonali , Patil Pallavi, Chopade Vittal Development
and Validation of HPTLC method for the estimation of
Sitagliptin Phosphate and Simvastatin in bulk and Marketed
Formulation. Int. J. Drug Dev. & Res., 2012; 4(3): pp. 292-
297.

Sethi P.D. Quantitative analysis of pharmaceutical
formulations by HPLC, 1stedr. C.B.S publishers. pp. 1-68.
Sharma BK. Instrumental methods of chemical analysis. 26t
edn, Goel Publishing House, 2007; pp. 844-938.

Sheetal Sharma, Nimita. M. Estimation of Sitagliptin
Phosphate and Simvastatin and validation of the proposed
method in a combined marketed tablet dosage form by
simultaneous equation method. International Journal of
Current Pharmaceutical Research, 2012; 4(3): pp. 144-147.

Sheetal Sharma, Ankur Kothari, M.S. Harsoliya. Simultaneous
UV Spectrophotometric Method for Estimation of Sitagliptin
Phosphate and Simvastatin in Tablet dosage Form. Journal
of Pharmacy Research, 2012; 5(1): pp. 444-446

Snyder L.R., Kirkland ]J, Introduction to Modern Liquid
Chromatography, 2nEd~,, John Wiley and Sons, Inc., pp. 292-
302.

Sushil P Narkhede, Gali Vidyasagar, Anil G Jadhav, Sachin B
Narkhede and Atul R Bendale. Development and validation
of reverse phase HPLC method for determination of
Simvastatin and Ezetimibe in tablet dosage form. Der.
Pharmacia. Sinica,, 2011; 2(1): pp. 49-56.

Vidya Sagar G. Instrumental methods Drug Analysis. Pharma
med press 2009; pp.313-364.

Willard HH, Merritt LL, Dean JA, Settle FA. Instrumental
methods of Analysis. 7t ed?, New Delhi: CBS publishers,
1986; pp. 465-506.

http://www.Rx list.com.
http://www.jsspharma.org/mpharm-pharmaceutical-
analysis.
http://hplc.chem.shu.edu/NEW/HPLC_Book/Introduction/i
nt_typs.html.

39-42



M. Alekhya et al., J. Pharm. Res. 2014, 3(3), 39-42

34. http://en.wikipedia.org/wiki/Sitagliptin. 37. http://www.drugbank.ca/drugs/DB00641.
35. http://en.wikipedia.org/wiki/Simvastatin. 38. http://www.drugs.com/ppa/sitagliptin.html.
36. http://www.drugbank.ca/drugs/DB01261. 39. http://www.drugs.com/ppa/simvastatin.html.

Conflict of interest: The authors have declared that no conflict of interest exists.
Source of support: Nil

Journal of Pharma Research 2014, 3(3)

39-42



