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ABSTRACT:  To develop and validate simple and precise methods 

RP – HPLC (Method A) and Dual wavelength method (Method B) for 

simultaneous estimation of Simvastatin (SIM) and Sitagliptin (SITA) 

in combined dosage form. Methods used are Method A, the 

chromatographic separation was achieved by using mobile phase 

acetonitrile: methanol: water (50:30:20), a C18 column. The mobile 

phase was pumped at a flow rate 1 ml /min and the eluents were 

monitored at 250 nm. Method B, two wavelengths were selected for 

each drug in such a way that the difference in absorbance is zero for 

the second drug. At wavelengths 225  and 248 nm SITA has equal 

absorbance values, therefore, these two wavelengths have been used 

to determine SIM, on similar basis 254 and 274 nm were selected to 

determine SITA  in  the combined formulation. 

INTRODUCTION: Sitagliptin: SITA is the first 

of a new class of drugs for the treatment of type 

two diabetes , chemically it is known as (R) -4-oxo 

– 4 - [3-(triflouromethyl) -5, 6- dihydro 

[1,2,4]triazolo [4,3-a]pyrizine – 7 (8H)-yl]-1-

(2,4,5-trifloro phenyl) butan-2-amine. It reduces 

blood glucose concentrations by enhancing the 

effect of incretins. Incretins are harmones 

(chemicals) which are produced by the (bowel) in 

response to food. These drugs are therefore also 

known as incretin enhancers. SITA can be 

estimated by different analytical and bio-analytical 

techniques, they are first order derivative 
1
, 

simultaneous estimation 
2
, UPLC 

3
, 

Spectrophotometry 
4, 5

, bio-analytical 
6
, mass 

spectrometry 
7
, spectrofluorimetry 

8
. 
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Simvastatin: 
SIM belongs to a class of drugs called HMG-coA 

reductase inhibitors commonly called statins. It is 

chemically known as (1S, 3R, 7S, 8S, 8aR)-8-{2-

[(2r, 4r)-4-hydroxy-6-oxotetrahydro-2H-pyran-2yl] 

ethyl}-3, 7-dimethyl-1, 2, 3, 7, 8.8a-

hexahydronaphthalen-1-yl 2, 2-dimethyl butanoate.  

 

All statins act by inhibiting 3-hydroxy-3-

methylglutaryl coenzyme A HMG-CoA reductase, 

the rate limiting enzyme of the HMG-CoA 

reductase path way, the metabolic path way 

responsible  for the endogenous production of 

cholesterol mainly used for the treatment of  

dislipidimia and the prevention of  cardiovascular 

diseases . SIM can be estimated by different 

analytical techniques, they are RP-HPLC 
9-12

, 

derivative Spectrophotometry
13

, spectrophotometry 
14-15

, second order derivative
16

, LC-MS/MS 
17

. 

 

SIM and SITA can be estimated simultaneously by 

RP-HPLC 
18-20 

but this method was fond to be more 

precise than previous methods.
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MATERIALS AND METHODS: 

SIM and SITA standard drug was obtained as a gift 

sample. Acetonitrile, methanol, water (HPLC 

grade), methanol (AR grade) were purchased from 

Merck, India. Double distilled water was used for 

all purpose. 

 

Instrumentation: 

HPLC system (AGILENT HPLC Model-1220 

Infinity-LC with Ezchromelite Software) with 

gradient elution containing C18 column with UV-

detector. LABINDIA UV 3092 UV- Visible double 

beam spectrophotometer with a fixed slit width 1 

nm and 1 cm matched quartz cells was used for all 

the spectral measurements. 

 

Method A: Estimation by RP-HPLC: 

Chromatographic conditions: 
The mobile phase was a mixture of Acetonitrile, 

Methanol and Water (50:30:20), the flow rate was 

fixed at 1 mL/min and the detection wavelength 

was monitored at 250 nm. 

 

Standard solutions and calibration graphs for 

chromatographic measurement: 
Weigh accurately 10 mg of SIM and SITA were 

dissolved in 10 ml of HPLC grade methanol to 

obtain the concentration of 1000 µg/ml. The 

solutions were further diluted with mobile phase to 

obtain the desired concentrations. The linearity was 

determined for SIM and SITA at 2-10 and 20-60 

µg/mL respectively. Samples in triplicates were 

made for each concentration and peak areas were 

plotted against the corresponding concentrations to 

obtain the calibration graphs. 

 

Sample preparation: 
Twenty tablets were taken and weighed and weight 

equivalent to 10 mg of SIM was taken and 

dissolved in 10 ml of HPLC grade methanol. The 

solution was further diluted with mobile phase to 

obtain the desired concentration. 

 

Method B: Dual wavelength method: 
The principle for dual wavelength method is that 

the absorbance difference at two points on the 

spectra is directly proportional to the component of 

interest, independent of the interfering component. 

It can be utilized to a great extent without much 

complication to calculate the unknown 

concentration of the component of interest in a 

mixture. The pre-requisite for dual wavelength 

method is the selection of two such wavelengths 

where the interfering component shows the same 

absorbance while the component of interest shows 

significant difference in absorbance with 

concentration. 

 

Standard solutions: 

Weigh accurately 10 mg of SIM and SITA were 

dissolved in 10 ml of methanol to obtain the 

concentration of 1000 µg/ml. The solutions were 

further diluted with water to obtain the desired 

concentrations. The linearity was determined for 

SIM and SITA at 3-15 and 50-150 µg/mL 

respectively. Samples in triplicates were made for 

each concentration and absorbances were plotted 

against the corresponding concentrations to obtain 

the calibration graphs. 

 

Sample preparation: 
Twenty tablets were taken and weighed and weight 

equivalent to 10 mg of SIM was taken and 

dissolved in 10 ml of methanol. The solution was 

further diluted with water to obtain the desired 

concentration. 

 

Spectral characteristics and wavelength 

selection: 
The absorption spectra of 15 µg/mL of SIM and 

150 µg/Ml of SITA in water were recorded over the 

range 200–400 nm using water as blank. The 

overlain spectra were observed for selection of the 

suitable wavelengths of the developed method. 

 

RESULTS: 

Method development and optimization: 

Method A, to develop a suitable method for the 

estimation of SIM and SITA, different mobile 

phases were employed to achieve the best 

separation and resolution. The method development 

was initiated with using a mobile phase Phosphate 

buffer pH 3.6: Methanol (50:50) and then changed 

to Phosphate buffer pH 3.6: Methanol: Acetonitrile 

(40:40:20) and finally the mobile phase consisting 

of acetonitrile: methanol: water (50:30:20) mixture 

was found to be appropriate allowing good 

separation of compound at a flow rate of 1mL/min 

using C18 column at a detection wavelength   of 250 
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nm. Retention times were 3.39 min and 4.3 min for SIM and SITA respectively (Figure1, 2 and 3). 

 

 
FIGURE: 1 CHROMATOGRAM OF BLANK 

 

 
FIGURE: 2 CHROMATOGRAM OF STANDARD MIXTURE CONTAINING SIM (RT: 4.30) AND SITA (RT: 3.39) 

 

 
FIGURE: 3. CHROMATOGRAM OF FORMULATION MIXTURE CONTAINING SIM (RT: 4.30) AND SITA (RT: 

3.39) 

Method B, Standard solutions of both SIM and 

SITA in the range of 3-15 µg/mL and 50-150 

µg/mL were separately prepared by appropriate 

dilutions of their respective working standard 

solutions in water and then were scanned in the 

range of 200–400 nm. Absorbance values at both 

254 and 274 nm (for SIM) and at both 225 and 248 

nm (for SITA) were measured (Figure 4). SIM was 

determined by plotting the difference in absorbance 

at 254 and 274 nm (difference is zero for SITA) 

against its corresponding concentration. Similarly 

for determination of SITA, the difference in 

absorbance at 225 and 248 nm (difference is zero 

for SIM) was plotted against the corresponding 
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concentration. The concentrations of the two drugs 

were calculated each from the corresponding 

calibration curve equation. 

 

 
FIGURE 4: ABSORPTION SPECTRA FOR DUAL-

WAVELENGTH. 

 

Method validation: 

Linearity and range: 

For the construction of calibration curves, for 

method A five calibration standard solutions were 

prepared over the concentration range of 2-10 

µg/mL for SIM and 20-60 µg/mL for SITA. The 

results, summarized in Table1. For method B five 

calibration standard solutions were prepared over 

the concentration range of 3-15 µg/mL for SIM and 

50-150 µg/mL for SITA. The results, summarized 

in Table 2. 

 
TABLE 1: LINEARITY PARAMETERS AND METHOD 

VALIDATION RESULTS OF METHOD A FOR 

STUDIED COMPOUNDS. 

Parameter SIM SITA 

Linearity range (µg/mL) 2-10 µg/mL 20-60 µg/mL 

Equation Y=mX Y=49189X Y=20358X 

Slope 49189 20358 

Correlation coefficient 

(r) 

0.997 0.996 

Retention time 4.30 min 3.39 min 

Theoretical plates 12168 7536 

Asymmetry 1.64 1.73 

Intra-day precision 1.171 0.427 

Inter-day precision 1.12 0.393 

Accuracy (%R.S.D.) 0.827 0.63 

LOD (µg/mL) 2.306 0.543 

LOQ (µg/mL) 6.990 1.646 

 
TABLE 2: LINEARITY PARAMETERS AND METHOD 

VALIDATION RESULTS OF METHOD B FOR 

STUDIED COMPOUNDS 

Parameter SIM SITA 

Linearity range 

(µg/mL) 

3-15 

µg/mL 

50-150 µg/mL 

Equation Y=mX Y=0.0045X Y=0.003X 

Slope 0.0045 0.003 

Correlation 

coefficient (r) 

0.99 0.995 

Intra-day precision 1.106 1.042 

Inter-day precision 1.94 1.08 

Accuracy (%R.S.D.) 0.83 1.66 

LOD (µg/mL) 0.3102 0.333 

LOQ (µg/mL) 0.94 1.01 

 

Accuracy and precision: 

The accuracy was evaluated by the recovery of 

SIM and SITA. The summary of the results and 

average mean of recovery data for each level of 

both active pharmaceutical ingredients (API) was 

within acceptance range. The average results of 

repeatability and inter-day precision was within the 

limit and % R.S.D was less than 2. 

 

Sensitivity: 

The limit of detection and limit of quantitation 

decide about the sensitivity of the method. Tests for 

the procedure were performed on samples 

containing very low concentrations of analytes 

based on the visual evaluation method. In this 

method, LOD is determined by the analysis of 

samples with known concentration of analyte and 

by establishing the minimum level at which the 

analyte can be reliably detected. Accordingly, the 

LOQ  is determined by the analysis of samples 

with known concentration of analytes and by 

establishing the minimum level at which the 

analyte can be quantified. The LOD and LOQ 

values were found to be, for Method A 

2.306µg/mL and 6.99 µg/mL for SIM, 0.543 

µg/mL and 1.346 µg/mL for SITA and for Method 

B, 0.31 µg/mL and 0.94 µg/mL for SIM, 0.33 

µg/mL and 1.01 µg/mL for SITA respectively. 

 

Label claim recoveries from Juvisync tablets: 

The proposed methods were evaluated in the assay 

of commercially available tablets containing 10 mg 

of SIM and 100 mg of SITA. The label claim found 

was to be 99.4, 100.21 for Method A and 100.01, 

99.56 for Method B, for SIM and SITA 

respectively. (Table 3) 

TABLE 3: ESTIMATION OF SIM AND SITA IN JUVISYNC TABLETS. 
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S.No. Parameter Method A Method B 

SIM SITA SIM SITA 

1. % found 99.4 100.21 100.01 99.56 

2. SD ± 0.253 ± 0.178 ± 0.198 ± 0.329 

3. % RSD 0.621 0.812 0.418 0.917 

 

Retention times were 3.39 min and 4.3 min for SIM 

and SITA respectively. Linearity of SIM and SITA 

was established in the range of 2 - 10 and 20 – 60 

µg/ml for Method A. For Method B the drugs obey 

beers lamberts law in the concentration range of 3 -

15 and 50 -150 µg/ml SIM and SITA respectively. 

The methods were validated in terms of accuracy, 

precision, and linearity, limit of detection and limit 

of quantification. 

 

DISCUSSION: Validation of analytical method is 

the process by which it is established by laboratory 

studies, and the performance characteristics of the 

methods meet the requirements for the intended 

analytical application. Validation is required for 

any new or amended method to ensure that it is 

capable of giving reproducible and reliable results. 

Precision is a measure of the reproducibility of the 

whole analytical method (including sampling, 

sample preparation and analysis) under normal 

operating circumstances. Accuracy indicates the 

deviation between the mean value found and the 

true value. It is determined by applying the method 

to samples to which known amounts of analyte 

have been added these should be analyzed against 

standard and blank solutions to ensure that no 

interference exists.  

 

Linearity is the ability of the method to obtain 

results which or either directly, or after 

mathematical transformation proportional to the 

concentration of the analyte within the given range. 

This is determined by calculating the regression 

value using a mathematical treatment of the results. 

Limit of detection is important for impurity test and 

the assays of dosages containing low drug levels 

and placebos. Limit of quantitation is the lowest 

concentration of analyte in a sample that can be 

determined with acceptable precision and accuracy.  

 

The proposed methods have been evaluated over 

the accuracy, precision and linearity and proved to 

be more convenient and effective for the quality  

 

 

control and identity of SIM and SITA in 

pharmaceutical dosage forms.  

 

CONCLUSION: The proposed two methods were 

found to be efficient, accurate, precise and 

economic and are suitable for routine quality 

control analysis. 

 

ACKNOWLEDGEMENTS: The authors are 

thankful to Cipla Pharmaceuticals Pvt. Ltd. The 

authors are grateful to the management of 

Chalapathi Institute of Pharmaceutical Sciences, 

Guntur. 

 

REFERENCES: 

1. Jain Pritam, Chaudhari Amar, Desai Bhargav, Patel Shani, 

Patel Santsaran, Shimpi Hiren: Development and 

validation of first order derivative UV-Spectrophotometric 

method for determination of Sitagliptin in bulk and in 

Formulation. Int. J. Drug Dev. & Res, 2011; 3(4): 194-

199. 

2. Ghazala Khan, Dinesh Sahu, Y. P. Agrawal, Neetu 

Sabarwal, Avnish Jain, A. K. Gupta: Simultaneous 

Estimation of Metformin and Sitagliptin in Tablet Dosage 

Form. Asian Journal of Biochemical and Pharmaceutical 

Research, 2011; 2(1): 352-358. 

3. Chellu S. N, Malleswararao, Mulukutla V. Suryanarayana, 

Simultaneous Determination of Sitagliptin Phosphate 

Monohydrate and Metformin Hydrochloride in Tablets by 

a validated UPLC Method.  Sci Pharm, 2012; 80(1): 139–

152. 

4. Bala Sekaran C, Prameela Rani A: Development and 

validation of Spectrophotometric Method for the 

Determination of DPP4 Inhibitor Sitagliptin, In Its 

Pharmaceutical Dosage Forms. Int J Pharm Pharm Sci, 

2010; 2(4): 138-142. 

5. Parag Pathade, Md Imran, Vinod Bairagi, Yogesh Ahire: 

Development and Validation of Stability indicating UV 

Spectrophotometric method for the estimation of 

Sitagliptin phosphate in bulk and tablet dosage form. 

Journal of Pharmacy Research, 2011; 4(3): 871-873. 

 

6. Wei Zeng, Donald G. Musson, Alison L. Fisher, Li Chen, 

Michael S. Schwartz, Eric J. Woolf, Amy Qiu Wang: 

Determination of Sitagliptin in Human Urine and 

Hemodialysate Using Turbulent Flow Online Extraction 

and Tandem Mass Spectrometry. Journal of 

Pharmaceutical and Biomedical Analysis, 2008; 46(3): 

534–542. 

7. John g. Swales, Richard T. Gallagher, Mark Denn, 

Raimund M. Peter: Simultaneous Quantitation of 

Metformin and Sitagliptin from Mouse and Human Dried 

Blood Spots Using Laser Diode Thermal Desorption 

Tandem Mass Spectrometry.  Journal of Pharmaceutical 

and Biomedical Analysis, 2011; 55(3): 544–551. 



Phaneemdra and Nagamalleswari, IJPSR, 2015; Vol. 6(3): 1170-1175.  E-ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                              1175 

8. Ramie I. El-Bagary, Ehab F. Elkady, Bassam M. Ayoub: 

Spectroflourometric and Spectrophotometric methods for 

the determination of Sitagliptin in Binary mixture with 

Metformin and Ternary mixture with Metformin and 

Sitagliptin Alkaline Degradation Product. International 

journal of biomedical science, 2011; 7(1): 62-69.  

9. P Bonde, S Sharma, N Kourav, AM Attar: Development 

and validated UV spectrophotometric and RP-HPLC 

methods for the estimation of simvastatin and ezetimibe in 

combined pharmaceutical dosage form.  Inter J Curr 

Trends Sci Tech, 2010; 1(3): 135–142.  

10. D. Anantha Kumar, D. P. Sujan, V. Vijayasree, J. V. L. N. 

Seshagiri rao: Simultaneous Determination of Simvastatin 

and Ezetimibe in Tablets by HPLC. E-Journal of 

Chemistry, 2009; 6(2): 541-544. 

11. Hazem Ali, Sami Nazzal: Development and Validation of 

a Reversed-Phase HPLC Method for the Simultaneous 

Analysis of Simvastatin and Tocotrienols in combined 

dosage forms. Journal of Pharmaceutical and Biomedical 

Analysis, 2009; 49(4): 950–956. 

12. Mohamed Hefnawy, Mohammed Al-Omar, Saeed Julkhuf: 

Rapid and Sensitive Simultaneous Determination of 

Ezetimibe and Simvastatin from their combination Drug 

Products by Monolithic Silica High-Performance Liquid 

Chromatographic Column.  Journal of Pharmaceutical and 

Biomedical Analysis, 2009; 50(3): 527–534. 

13. Effat Souri, Masoud Amanlou: Development and 

Validation of a Derivative Spectrophotometric Method for 

Simultaneous Determination of Simvastatin and 

Ezetimibe. E-Journal of Chemistry, 2010; 7: 197-202. 

14. Nilesh Jain, Ruchi jain, Hemant swami, Sharad Pandey, 

Deepak Kumar Jain: Spectrophotometric Method for 

Simultaneous Estimation of Simvastatin and Ezetimibe in 

Bulk Drug and its combined dosage form. International 

journal of pharmacy and pharmaceutical sciences, 2009; 

1(1): 170-175. 

15. S Balaji, a sunitha: Development and Validation of 

Spectrophotometeric method for Simultaneous 

Determination of Simvastatin and Ezetimibe in Tablet 

Formulations. Pak. J. Pharm. Sci., 2010; 23(4): 375-378. 

16. Lei Wang, Mandana Asgharnejad: Second-Derivative UV 

Spectrometric Determination of Simvastatin in Its Tablet 

Dosage Form. Journal of Pharmaceutical and Biomedical 

Analysis, 2000; 21(6): 1243–1248. 

17. Mohammed Jemal, Zheng Ouyang, Mark L. Powell: 

Direct-Injection LC–MS–MS Method for High-

Throughput Simultaneous Quantitation of Simvastatin and 

Simvastatin Acid in Human Plasma. Journal of 

Pharmaceutical and Biomedical Analysis, 2000; 23: 323–

340. 

18. Sujani PV, Y Padamanabha Reddy, N Devanna, and SS 

Phanindra: Validated RP-HPLC method for the estimation 

of Simvastatin and Sitagliptin.Sch.Acad.J.Pharm, 2014; 

3(3):265-270. 

19. Narasimha Rao Vemula, N.Tamilselvi and R.Krishnan: A 

Validated RP-HPLC method for the estimation of 

Sitagliptin and Simvastatin in tablet dosage form. 

International journal of pharmacy and pharmaceutical 

sciences, 2013; 5(2):429-431. 

20. Yaddanapudi Mrudula Devi, R.Karthikeyan and 

Punttaguntla Sreenivasa Babu: Analytical method 

development and validation for simultaneous estimation of 

Simvastatin and Sitagliptin. International research journal 

of pharmacy, 2013; 4(8):184-188. 

 

 

 

 

 

 

 

 

 

 

      All © 2013 are reserved by International Journal of Pharmaceutical Sciences and Research. This Journal licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License. 

This article can be downloaded to ANDROID OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. (Scanners are 

available on Google Playstore) 

 

   

How to cite this article: 

Phaneemdr D and Nagamalleswari G: Chromatographic and Spectrophotometric Methods for Simultaneous Determination of 

Simvastatin and Sitagliptin in Combined Dosage Form. Int J Pharm Sci Res 2015; 6(3): 1170-75.doi: 10.13040/IJPSR.0975-

8232.6(3).1170-75. 

 


