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Abstract: A simple, rapid and precise reverse phase liquid chromatographic (RP-HPLC) method was
developed and subsequently validated for simultaneous estimation of Metformin hydrochloride and Telmisartan
in bulk drug and in a synthetic mixture. The analysis was carried out using Zodiac ODS C18 (4.6 x 250mm,
5um, Make: Zodiac Life Sciences), pre-packed column. The separation was carried out using a mobile phase
containing a buffer of pH 4.0, Acetonitrile and Methanol (30:30:40 v/v/v), was pumped at a flow rate of 1.4
mL/min with UV-detection at 228 nm. Both the drugs were well resolved on the stationary phase and the
retention times were around 2.523 minute for Metformin hydrochloride and 5.437 minute for Telmisartan. The
method was validated and shown to be linear for Metformin hydrochloride and Telmisartan. The correlation
coefficients for Metformin and Telmisartan are 0.996 and 0.998 respectively.
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Introduction

Metformin hydrochloride (MET) is chemically known as 1,1-dimethyl biguanide hydrochloride (Fig.
1) is an anti-diabetic drug from the biguanide class of oral antihyperglycemic agents, and used as the first line
agent for the treatment of non insulin-dependent diabetes mellitus (Type II) particularly in obese patients.
Metformin decreases blood glucose levels by decreasing hepatic glucose production, decreasing intestinal
absorption of glucose, and improving insulin sensitivity by increasing peripheral glucose uptake and utilization.
These effects are mediated by the initial activation by Metformin of AMP-activated protein kinase (AMPK) [1],
a liver enzyme that plays an important role in insulin signaling, whole body energy balance, and the metabolism
of glucose and fats. Activation of AMPK is required for Metformin inhibitory effect on the production of
glucose by liver cells. Increased peripheral utilization of glucose may be due to improved insulin binding to
insulin receptors. It also causes improvements in endothelial dysfunction, hemostasis and oxidative stress,
insulin resistance, lipid profiles, and fat redistribution [2]. Recent clinical trials suggest that Metformin, in
addition to its efficacy in treating Type —Il diabetes, may also have therapeutic potential in other conditions
including diabetic nephropathy, cardiovascular diseases, polycystic ovary disease [3] and the prevention or
treatment of cancer [4].
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Figure 1: Structure of Metformin
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Figure 2: Structure of Telmisartan

Telmisartan (TEL) is chemically known as 4[(1, 4-dimethyl-2-propyl (2, 6-bi-1H-benzimidazol]-1-yl)
methyl] [1, 1-biphenyl]-2-carboxylic acid (Fig. 2). Telmisartan is a potent, long lasting, orally acting non-
peptide antagonist of angiotensin 11 Type lreceptor (AT1) used in the management of hypertension. It
selectively inhibits stimulation of the AT1 receptor by angiotensin 1l without affecting other receptor systems
involved in cardiovascular regulation [5]. The most recent clinical trials demonstrated that Telmisartan also has
preventive roles against ischemic heart diseases in diabetic patients with a similar potency to angiotensin
converting enzyme inhibitor. Several studies recently [6] suggest that the effects of Telmisartan are mediated
via not only blockade of ARB but also activation of peroxisome proliferators-activated- y receptor (PPAR -y) a
central regulator of insulin and glucose metabolism. It is believed that Telmisartan dual mode of action may
provide protective benefits against the vascular and renal damage caused by diabetes and cardiovascular disease
(CVD). Diabetes Mellitus, hypertension and obesity are the most common diseases of this era. The insulin
resistance associated with obesity contributes to the development of cardiovascular risk factors such as
dyslipidemia, hypertension, and type 2 diabetes. The risk of type 2 diabetes and hypertension are strongly
related to obesity and central distribution of fat [7].The coexistence of hypertension and diabetes increases the
risk for macrovascular and microvascular complications, thus predisposing patients to cardiac death, congestive
heart failure, coronary heart disease, cerebral and peripheral vascular diseases, nephropathy, and retinopathy
[8]. Metformin therapy also improves insulin sensitivity and has been associated with decreases in
cardiovascular events in obese diabetic patients. However, achieving and maintaining good glycemic control
has always been a challenge, implying the need of an adjunct therapy. Antihypertensive treatment in diabetics
decreases cardiovascular mortality and slows the decline in glomerular function. The structural similarity of
Telmisartan to Pioglitazone is expected to be useful in the treatment of both hemodynamic and biochemical
aspects of type 2 diabetes [9, 10].

MET and TEL is official in IP [11], BP [12], USP [13]. Literature reveals that various UV
spectrophotometric [14], FTIR [15], NMR [16], NIR [17], RP-HPLC [18-22], HPTLC [23],GC [24] and LC-
MS/MS [25], Capillary electrophoresis [26] methods for the determination of MET either as single or in
combination with other drugs in human plasma and in pharmaceutical preparations were reported in literature.
Some analytical methods for the quantitative determination of TEL in pharmaceutical formulations are
described in literature like Titrimetric [27], voltametry [28], Spectroflourimetric [29], UV spectrophotometric
[30], HPLC [31-37], HPTLC [38], LC-MS/MS [39], method in human plasma have been reported.

To the best of our knowledge no HPLC method of analysis has yet been reported for simultaneous
analysis of Metformin hydrochloride and Telmisartan. Hence, in the present communication we would like to
report a simple, economic, feasible, rapid, sensitive, and validated [40] specific RP-HPLC method for the
simultaneous estimation of Metformin hydrochloride and Telmisartan in Bulk and in a synthetic mixture.

Materials and Methods
Equipment and Chromatographic Conditions

A Shimadzu (Software: Synchrome) LC-20 AT equipped with Manual Sampler and SPD 20A
Prominence UV-Visible detector was used for HPLC Analysis. All pH measurements were performed on a
Digital pH meter (Global, DPH500). Chromatographic separation was carried out at room temperature with
Zodiac ODS C18 (Zodiac ODS C18 250x4.6mm, 5um, Make: Zodiac Life Sciences) column. For the mobile
phase, accurately weighed 2.72gm of Potassium dihydrogen orthophosphate (20mM) was dissolved in 900ml of
HPLC grade Water and sonicated to remove dissolved gases. The pH of the mobile phase was adjusted to 4.0 +
0.05 with orthophosphoric acid. The buffer solution was shaked manually to mix finally make up the volume to
1000 mL. A mixture of buffer, Acetonitrile and Methanol in the ratio of 30:30:40 v/v/v was prepared. Finally
the mobile phase was filtered through a 0.45 pm membrane filter and degassed for 10 minutes. The injection
volumes for samples and standards were 0.02mL and eluted at a flow rate of 1.4 mL/min at 30°C. The eluents
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were monitored at 228 nm.

Reagents and Chemicals

Acetonitrile and methanol were of HPLC grade and were purchased from Standard Reagents Pvt Ltd,
Hyderabad.Triethyl amine, orthophosphoric acid and other reagents were of analytical-reagent grade and
purchased from Standard Reagents, Hyderabad. Water was deionised and double distilled. Metformin
hydrochloride and Telmisartan bulk powder received as gift samples from Sohan Health Care Pvt. Ltd. Pune
And Ranbaxy Laboratories Limited, Gurgaon, India.

Preparation of Standard solutions

A working standard solution containing Metformin hydrochloride and Telmisartan was prepared by
weighing 50 mg of Metformin and 4mg of Telmisartan and dissolved in 10 mL of methanol. The mixture was
sonicated for 5minutes and make up to 50 mL with the mobile phase. 2.5 mL from stock solution of MET and
TEL were mixed in 25 mL of volumetric flask and made up to volume with mobile phase to get a mixed
standard solution containing 100ug/mL of MET and 8ug/mL of TEL. UV spectrum showing isobestic point is
shown in Fig 3.
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Figure 3: UV spectra of MET & TEL with blank (methanol) (10 pg/mL)

Method Validation
Linearity

In order to check the linearity for the developed method, solutions of five different concentrations
ranging from 60-140 pg/mL was prepared for MET and 4.8-11.2 pg/mL for TEL, respectively. The
chromatograms peak areas were recorded and calibration curve was plotted of peak area against concentration
of drug. The chromatograms were recorded and the peak areas are given in Table 1. A linear relationship
between areas versus concentrations was observed in the above-mentioned linearity range. This range was
selected as the linear range for the development of the analytical method, for the estimation of MET and TEL.
The calibration curves for both drugs given in Fig 4 and Fig 5.

Table 1: Linearity data for Metformin hydrochloride and Telmisartan.

MET Conc. (pg/mL) Mean Peak area of TEL Conc. Mean Peak area of
MET (ug/mL) TEL
60 4108.596 60 499.993
80 4955.777 80 620.251
100 6667.558 100 805.233
120 7546.732 120 973.442

140 8987.436 140 1151.800
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Figure 4: Calibration curve for Metformin hydrochloride at 228 nm.
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Figure 5: Calibration curve for Telmisartan at 225 nm.

Sensitivity

The sensitivity of the measurement of Metformin hydrochloride and Telmisartan using the proposed
method was estimated as the limit of quantification (LOQ) and the lowest concentration detected under these
chromatographic conditions as the limit of detection (LOD). The LOD and LOQ were calculated by using the
equations LOD =3.3 x ¢/ S and LOQ = 10 x ¢/ S, where ¢ was the standard deviation of the peak areas of the
drug (n = 5), and S was the slope of the corresponding calibration plot. The limits of detection and
quantification for MET were 1.69ug / mL and 5.12pug/ mL, respectively, and those for TEL were 0.08 pg / mL
and 0.24 ug /mL, respectively.

System Suitability

The system suitability test is an integral part of chromatographic analysis. It is used to verify that the
resolution and reproducibility of the system are adequate for the analysis. A system suitability test according to
the United States Pharmacopeia Convention was performed on chromatograms obtained for standard and test
solutions to check differences in the above mentioned parameters. The results obtained with six replicate
injections of the standard solution are summarized in Table 2.

Table 2: System suitability parameters for Metformin hydrochloride and Telmisartan.

Parameter (*n=6) MET TEL
Retention time 2.523 5.437
Plate count 3174 2551
USP Tailing 1.778 1.300

*n=Six replicate.
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Precision

Precision of the method was assessed by Repeatability, determined by analysing 100pg/mL of MET
and 8ug/mL of TEL for six times, The relative standard deviation was calculated from the ratio of the standard
deviation to the mean and expressed as a percentage, the results are reported in Tables 3 and 4.

Table 3: Results of Repeatability for MET

Concentration(pg/ml) Area Avg Area S.D %RSD
100 6139.128
100 6214.295
100 6134.093 6145.868 45.851 0.75
100 6098.820
100 6103.039
100 6185.833

% RSD = SD/mean x 100.

Table 4: Results of Repeatability for TEL

Concentration(ug/ml) Area Avg Area S.D %RSD
8 768.291
8 769.058
8 761.519 768.755 11.589 151
8 775.057
8 752.294
8 786.309

% RSD = SD/mean x 100.
Accuracy

The accuracy of the method was determined by calculating the recoveries of MET and TEL by the
standard addition method. Known amounts of standard solutions of MET and TEL were added at 20%
concentration to pre quantified sample solutions of MET (80,100 and120 pg/mL) and TEL (6.4, 8.0 and 9.6
ng/mL). Results from the recovery studies are given in Tables 5 and 6.

Table 5: Results of the recovery study of Metformin hydrochloride.

%Added Constant Amount Total amount Amount % %RSD
amount added” found® found® Recovery®
added? (ng/ml) (ug/mi) (ng/ml)
(Hg/ml)
80 20 80 99.43 79.43 99.28 0.321
20 80
20 80
100 20 100 117.97 97.97 97.97 0.147
20 100
20 100
120 20 120 142.39 122.39 101.99 0.202
20 120
20 120

a. Pure drug added; b. Preanalyzed sample found; c.Total concentration found i.e. c=Spiked average area /
actual area (standard) X amount added in pug; d. Amount found i.e. d=c-a;

e. % Recovery of MET = MET recovery ( _pg/ml)/MET input (_pg/ml) x 100 or d/bx100
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Table 6: Results of the recovery study of Telmisartan.

% Constant amount Amount Total Amount Amount % %RSD
Added added?(ug/ml) Added” found® found? Recovery®
(ng/ml) (ng/ml) (ng/ml)

80 1.6 6.4 7.90 6.3 98.43 1.073
1.6 6.4
1.6 6.4

100 1.6 8.0 9.74 8.14 101.75 0.496
1.6 8.0
1.6 8.0

120 1.6 9.6 11.39 9.79 101.97 0.457
1.6 9.6
1.6 9.6

a. Pure drug added; b. Preanalyzed sample found; c.Total concentration found i.e. ¢ = Spiked average area /
actual area (standard) X amount added in ug; d. Amount found i.e.d=c —a;

e. % Recovery of TEL = TEL recovery (_pug/ml)/TEL input ( _pg/ml) x 100 or d/bx100
Solution Stability

The stability of MET and TEL standard and sample solutions was determined by storing the solutions at
an ambient temperature (30 £ 5°C). The solutions were checked in triplicate after three successive days of
storage and the data were compared with the freshly prepared samples. In each case, it could be noticed that the
solutions were stable for 48 hours, as during this time the Results did not decrease below 98%. This showed
that MET and TEL were stable in standard and sample solutions for at least two days, at ambient temperature.

Robustness

The robustness of the method was determined by making slight changes in the chromatographic
conditions like flow rate (+£0.2), wavelength (£2nm). It was observed that there were no marked changes in the
chromatograms, which demonstrated that the RP-HPLC method developed was robust.

Assay

The proposed method was successfully applied for the estimation of Metformin hydrochloride and
Telmisartan in bulk drug and in a synthetic mixtue.Ten tables powered equivalent were mixed in the ratio of
50mg of MET and 4mg of TEL.A quantity of this Synthetic Mixture powder equivalent to 83mg taken and
dissolved in 10 mL of methanol and made upto 50 mL with mobile phase. The solution was sonicated for 5 min.
This solution was further diluted to obtain a concentration of 100 ug/mL MET and 8 pg/mL TEL. The assay
results were compiled, found satisfactory and show that there is a no interference of tablet matrix with the drug
and the results are summarized in Table 7, and the standard and test chromatograms are given in Fig. 6 and 7.
Low % RSD shows that this method can be easily applied for the estimation of MET and TEL in bulk drug and
in the synthetic mixture.

Table 7: Determination of % assay for MET and TEL.

Synthetic Drug Labelclaim  Amount Conc. Mean conc. % Assay %
mixture mg/tab taken estimated Estimated (w/w) RSD

(mg) (mg) (mg)

MET+TEL MET 500 50 48.753 47.97 95.94 1.05
46.731
48.885
46.731
48.753
TEL 40 4 4.0172 3.96 99.17 1.018
3.8499
4.1028
3.8499
4.0172

% Assay of MET or TEL =MET or TEL Mean Conc. estimated (mg)/TEL or MET input (mg) X 100; % RSD =
SD/mean X 100.
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Figure 6: Chromatogram of the standard preparation of MET and TEL.
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Figure 7: Chromatogram of the Sample preparation of MET and TEL.

Results and Discussion

The RP-HPLC procedure was optimized with a view to develop an accurate and stable assay method
with the pure drugs MET and TEL, in a Bulk drugs and in a synthetic mixture using Zodiac C18 (4.6x250mm,
5um,Make:Zodiac life sciences) column in isocratic mode using a mobile phase containing buffer, Acetonitrile
and Methanol (30:30:40 v/v/v). The flow rate was 1.4 mL/min at 30 °C with UV detection at 228 nm. Linearity
was assessed by plotting concentration versus area, which is shown in Table 1, and it is linear in the range of
60-140 pg/mL for MET and 4.8-11.2 pg/mL for TEL with correlation coefficients of 0.996 and 0.998
respectively. The % recovery was found to be within limits of the acceptance criteria with a recovery range of
99.28% —101.99% for Metformin and 98.43% —101.97% for Telmisartan. The %RSD for precision was less
than 2% for MET and TEL. The detection limit of the proposed method was 1.69 pug/mL and 0.08 pg/mL, and
the quantification limit was 5.12 pug/mL and 0.24 pg/mL for MET and TEL respectively. A typical
chromatogram of the standard solution of MET and TEL at the test level is shown in Fig 6. The assay
procedures were repeated five times and the results were found to give 95.94 % of MET and 99.17% of TEL as
shown in Table 6.

Conclusion

The proposed study describes a new and simple RP-HPLC method for the estimation of MET and
TEL in Bulk drug and in a synthetic mixture. The method has been validated and found to be simple, rapid,
sensitive, accurate, and precise. Moreover, the lower solvent consumption along with the short analytical run
time of 7.0 minutes leads to an environmentally friendly chromatographic procedure that allows the analysis of
a large number of samples in a short period of time. Therefore, the proposed method can be used for routine
analysis of both drugs in the process control of bulk drugs and formulation products without any interference
from excipients in Laboratories and in the pharmaceutical industries.



Medidi Srinivas et a//Int.J. ChemTech Res.2014,6(11),pp 4737-4745. 4744

Acknowledgement

The authors are thankful to Sohan Health Care Pvt. Ltd, Pune, India, for providing Metformin HCI and

Ranbaxy Laboratories Limited, Gurgaon, India, for providing Telmisartan, both free of charge. The authors are
also thankful to Principal and Management of the Sri Venkateshwara College of Pharmacy and Research
Center, Madhapur, Hyderabad, India, for providing chemicals and equipment for this work.

References

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Benoit, V., Bruno, G., Nieves, S.G., Jocelyne, L., Marc, F., Andreelli, F. Cellular and Molecular
Mechanisms of Metformin: An Overview. Clinical Science (London), 2012, 122(6), 253-270.

Lilian, B.A.R., Marilia, B.G. Metformin: An Old But Still the Best Treatment for Type 2 Diabetes.
Diabetology & Metabolic Syndrome, 2013, 5(6), 1-15.

Jonathan, M.L., Ingrid, H.K.F., Robert, J.N. Metformin in Polycystic Ovary Syndrome: Systematic
Review and Meta-Analysis. The BMJ, 2003, 327(951), 1-8.

Pulito, C., Sanli, T., Rana, P., Muti, P., Blandino, G., Strano, S. Metformin: on Ongoing Journey Across
Diabetes, Cancer Therapy and Prevention. Metabolites, 2013, 3(4), 1051-1075.

Amrinder, S., Jha, K.K., Anuj, M., Amit, K., A Review on: Telmisartan. Journal of Scientific &
Innovative Research, 2013, 2(1), 160-175.

Theodore, W.K. New treatment Strategies for Patients with Hypertension and Insulin Resistance. The
American Journal of Medicine, 2006, 119(5A), 24-30.

Colditz G.A., Willett, W.C., Rotnitzky, A., Manson, J.E. Weight gain as a Risk Factor for Clinical
Diabetes Mellitus in Women. Ann Intern Med, 1995, 122(7), 481 486.

Maria, T.Z., Osvaldo, K., Artur, B.R. Treatment of Obesity, Hypertension and Diabetes Syndrome
Hypertension. Journal of American Heart Association, 2001, 38(2), 705-708.

Watanabe, M., Inukai, K., Sumita, T., Ikebukuro, K., Ito, D., Kurihara, S., Ono, H., Awata, T., Katayama,
S. Effects of Telmisartan on Insulin Resistance in Japanese Type-2 Diabetic Patients. Internal Medicine
(Tokyo, Japan), 2012, 49(17), 1843-1847.

Rania, M.S., Mona, F.S., , Ibrahim, M.E., Khalifa, A.E., Alaaeldin, A.E., Effectiveness of Telmisartan as
an Adjunct to Metformin in Treating Type Il Diabetes mellitus in Rats. Open Journal of Endocrine and
Metabolic Diseases, 2013, 3, 186-196.

Indian Pharmacopoeia, Government of India, Ministry of health and Family Welfare. The Indian
Pharmacopoeia Commission, Ghaziabad; 2010 (2 and 3): 1657, 2186.

British Pharmacopoeia, The British Pharmacopoeial Commission, the stationary office, UK, London;
2011(11): 1408, 2085.

The United States Pharmacopoeia 34/ National Formulary 29, vol.lll (Part-I and 1), PP. 3442 and 4357,
United States Pharmacopoeial Convention, Inc., Rockville, M.D,; 2011: 3442, 4347.

Sadhana, B.T., Mohite, S.K., Snehal, M., Sucheta, R. Development and validation of UV
Spectrophotometric Methods for Simultaneous Estimation of Voglibose and Metformin hydrochloride in
Bulk and Tablet Dosage Form. Indo American Journal of Pharmaceutical Research, 2013, 3(9), 7018-
7024.

Sheela, N.R., Muthu, S., Sampath, S.K. FTIR, FT Raman and UV-Visible Spectroscopic analysis on
Metformin hydrochloride. Asian Journal of Chemistry, 2010, 22(7), 5049-5056.

Gadape, H.H., Parikh, K.S. Quantitative Determination and Validation of Metformin hydrochloride in
Pharmaceutical using Quantitative Nuclear Magnetic Resonance Spectroscopy. E-Journal of Chemistry,
2011, 8(2), 767-781.

Habib, I.H.l., Kamel M.S. Near Infra-red Reflectance Spectroscopic Determination of Metformin in
tablets. Talanta, 2003, 60(1), 185-190.

Mousumi, K., Choudary, P.K. HPLC Method for Estimation of Metformin hydrochloride in Formulated
Microspheres and Tablet dosage form. Indian Journal of Pharmaceutical Sciences, 2009, 71(3), 318-320.
Saeed, M.A., Najma, S., Zuberi, M.H., Siddiqui, F.A., Haroon, U. Simultaneous Determination of
Metformin, Captopril, Lisinopril, and Enalapril by RP-HPLC: It’s Application in Dosage Formulations
and in Human Serum. Medicinal Chemistry Research, 2013, 22(12), 5717-5722.

Suchitra, M., Sunitha, D., Parthiban, C., Siddartha, B., Madhavi, C. Method Development and Validation
of Metformin, Glimepiride and Pioglitazone in Tablet dosage form by RP-HPLC. International Research
Journal of Pharmacy, 2013, 4(8), 250-254.

Fatema, K., Rahman, Md. Z., Tasnuva, H., Azad Md. A.K., Selim Md. R. Development and Validation
of a Simple Method for Simultaneous Estimation of Metformin hydrochloride and Gliclazide in Tablets
by using RP-HPLC. Journal of Pharmaceutical Science, 2010, 9(2), 83-89.



Medidi Srinivas et a/ /Int.J. ChemTech Res.2014,6(11),pp 4737-4745. 4745

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Raniah, Q.G., Padwal, R.S., Brocks, D.R. Determination of Metformin in Human Plasma and Urine by
HPLC Using Small Sample Volume and Conventional Octadecyl silane Column. Journal of Pharmacy
and Pharmaceutical Sciences, 2010, 13(4), 486-494.

Chirag, B.P., Mitesh, H.M., Purvi, A.S., Kalpana, G.P., Tejal, R.G., Validated HPTLC Method for the
Simultaneous Determination of Metformin hydrochloride and Sitagliptin phosphate in Marketed
Formulation. International Journal of Analytical and Bioanalytical Chemistry, 2013, 3(1), 47-51.
Majidano, S.A., Khuhawar, Md. Y. GC Determination of Famotidine, Ranitidine, Cimetidine, and
Metformin in Pharmaceutical Preparations and Serum using Methylglyoxal as Derivatizing Reagent.
Chromatographia, 2012, 75, 1311-1317.

Polagani, S.R., Pilli, N.R., Ramakrishna, G., Venkateswarlu, G. Simultaneous Determination of
Atorvastatin, Metformin and Glimepiride in Human Plasma by LC-MS/MS and Its Application to Human
Pharmacokinetic Study. Journal of Pharmaceutical Analysis, 2013, 3(1), 9-19.

Edward P.C.L., Feng, S.Y., Solid Phase Extraction-Non-aqueous Capillary Electrophoresis for
Determination of Metformin, Phenformin and Glyburide in Human Plasma. Journal of Chromatography
B, 2006, 843(1), 94-99.

Shrikant, H.P., Minakshi, V.J. Novel and Validated Titrimetric Method for Determination of Selected
Angiotensin-Il-receptor Antagonists in Pharmaceutical preparations and its comparison with UV
Spectrophotometric Determination, Journal of Pharmaceutical Analysis, 2012, 2(6), 470-477.

Nawal, A.A. Square-wave Adsorptive Stripping Voltammetric Determination of Antihypertensive
agent Telmisartan in Tablets and Its Application to Human Plasma. Journal of Analytical
Chemistry, 2013, 68(4), 335-340.

Panikumar, D.A., Sirisha, N., Haripriya, A., Sathesh, R.P., Subrahmanyam, C.V.S. First Derivative
Synchronous Spectrofluorimetric Quantification of Telmisartan/Amlodipine Besylate Combination in
Tablets. Journal of Pharmaceutical science, 2013, 12(1), 35-40.

Rajiv, J., Raj, C.K., Chetan, C., Aakash, G., Nagori, B.P. Development of UV Spectrophotometer Method
and Its Validation for Estimation of Telmisartan as APl and in Pharmaceutical Dosage Form.
International Journal of Research in Ayurveda and Pharmacy, 2011, 2(6), 1816-1818.

Rao, G.D., Devi, N.P., Satyanarayana, B., Deepthi, P., Development and Validation of RP-HPLC
Method for the Estimation of Telmisartan in Bulk Drug Using Internal Standard. International Journal of
research in Pharmacy and Chemistry, 2013, 3(3), 650-658.

Rao, M.V.B., Nagendra, A.V.D., Sivanadh, M., Rao, G.V. Validated RP-HPLC Method for the
Estimation of Telmisartan in Tablet Formulation. Bulletin of Pharmaceutical Research, 2012, 2(2), 50-55.
Subhakar, N., Reddy, V.K., Ravindranadh, T.R. Development and Validation of RP-HPLC Method for
Estimation of Telmisartan in Bulk and Tablet Dosage Form. International Research Journal of
Pharmaceutical and Applied Sciences, 2012, 2(3), 39-43.

Kavitha, J., Nagarajan, J.S.K., Muralidharan, S., Suresh, B. Development and Validation of RP-HPLC
Method for Simultaneous Estimation of Telmisartan and Hydrochlorothiazide in Tablets: Its Application
to Routine Quality Control Analysis. International Journal of Pharmacy and Pharmaceutical Sciences,
2011, 3(4), 113-115.

Kurade, V.P., Pai, M.G., Gude, R. RP-HPLC Estimation of Ramipril and Telmisartan in Tablets, Indian
Journal of Pharmaceutical Sciences, 2009, 71(2), 148-151.

J. Faimida, J., Avnish, J., Sumeet, P., Gupta, A.K. Simultaneous Estimation of Telmisartan and
Cilnidipine in Solid Dosage Form. International Journal of Pharmaceutical and Research Sciences, 2012,
1(1), 32-42.

Vijay, G.K., Murthy, T.E.G.K,, Rao, K.R.S.S. Validated RP-HPLC Method for the Estimation of
Telmisartan in Serum Sample. International Journal of Research in Pharmacy and Chemistry, 2011, 1(3),
703-706.

Patel, V.A., Patel, P.G., Chaudhary, B.G., Rajgor, N.B., Rathi, S.G. Development and Validation of
HPTLC Method for the Simultaneous Estimation of Telmisartan and Ramipril in Combined Dosage
Form. International Journal on Pharmaceutical and Biological Research, 2010, 1(1), 18-24.

Nilam, P., Jayvadan, K.P. Analytical Methodologies for Determination of Telmisartan: An Overview.
International Journal of Pharmacy and Pharmaceutical Sciences, 2013, 5(1), 17-22.

ICH, Validation of analytical procedures: Text and Methodology Q2 (R1), 2006.

*kkkk



Medidi Srinivas et a/ /Int.J. ChemTech Res.2014,6(11),pp 4737-4745. 4746

International Journal of ChemTech Research

(Oldest & Original)

CODEN (USA): IJCRGG, ISSN: 0974-4290 [www.sphinxsai.com]

Subject areas: Chemistry, Chemical Technology.

http://www.scimagojr.com/journalrank.php?area=1500&category=1501&c
ountry=IN&year=2011&order=tc&min=0&min_type=cd

Please log on to - www.sphinxsai.com

http://www.scimagojr.com/journalsearch.php?g=19700175055&tip=sid&clean=0

SCOPUSJ[Elsevier]

e Source Normalized Impact per Paper (SNIP) 2013= 0.635

e Impact per Publication (IPP) 2013= 0.57

Check at= http://www.journalmetrics.com/display2.php

[Add Start Year of IMPACT =2011,0Origin Year of Journal= 2009]

Indexing and Abstracting.

International Journal of ChemTech Research is selected by -
CABI, CAS(USA), SCOPUS, MAPA (India), ISA(India),DOAJ(USA),Index Copernicus, Embase

database, EVISA, DATA BASE(Europe), Birmingham Public Library, Birmingham,
Alabama, RGATE Databases/organizations for Indexing and Abstracting.

It is also in process for inclusion in various other databases/libraries.

Please log on to - www.sphinxsai.com

*kkkk


http://www.sphinxsai.com/
http://www.sphinxsai.com/
http://www.scimagojr.com/journalsearch.php?q=19700175055&tip=sid&clean=0
http://www.journalmetrics.com/display2.php
http://www.journalmetrics.com/display2.php
http://www.journalmetrics.com/display2.php
http://www.sphinxsai.com/

