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Abstract 

The present research work was development and validation of new RP-HPLC method for simultaneous estimation of 
Ramipril and Telmisartan in combined dosage form. In simultaneous RP-HPLC method development, Waters 2695 
Separations Module with PDA Detector and column used is C8 SB ZORBAX (150 X 4.6mm) column with 3.5-micron 
particle size. Injection volume of 10 µL is injected and eluted with the mobile phase selected after optimization was 
Phosphate buffer and Acetonitrile in the ratio of 70:30 was found to be ideal. The optimized flow rate was at 1.0 mL/min. 
Detection was carried out at 230 nm. This system produced symmetric peak shape, good resolution and reasonable 
retention times of Ramipril and Telmisartan were found to be 2.275 and 4.261 minutes respectively. The Ramipril and 
Telmisartan showed linearity in the range of 20-60 µg/mL and 160-480 µg/mL respectively. The %RSD values for 
precision was found to be within the acceptable limit, which revealed that the developed method was precise. The 
developed method was found to be robust and the %RSD value for percentage recovery of Ramipril and Telmisartan 
was found to be within the acceptance criteria. The results indicate satisfactory accuracy of method for simultaneous 
estimation of the Ramipril and Telmisartan.  
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1. Introduction

Analytical chemistry has played a major role in the changes facing the pharmaceutical Industry today. Traditionally 
viewed as a service organization, the analytical department has become a significant parameter in the drug development 
process. Indeed, the demand for analytical data has become a critical path activity for selection of molecule for full 
development. The pharmaceutical analysis plays a major role in assuring, identity, safety, efficacy, purity and quality of 
drug product the need for pharmaceutical analysis is driven largely by regulatory requirements. In Reverse phase 
chromatography hydrophobic bonds were packed with an octadecyl or octyl functional group and a polar mobile phase, 
often a partially or fully aqueous mobile phase. Polar substances choose the mobile phase and elute first. As the 
hydrophobic nature of the solutes increases, retention also increases. Generally, the lower the polarity of the mobile 
phase, the higher is its eluting strength. 

Ramipril is ACE inhibitor that inhibits the action of angiotensin converting enzyme (ACE), so it lowers the production 
of angiotensin II and decreasing the breakdown of bradykinin 
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Figure 1 Structure of Ramipril 

Telmisartan is an angiotensin II receptor blocker that shows high affinity for the angiotensin I receptor type II (AT1), 
with a binding affinity 3000 times greater for AT1 than AT2.  

 

Figure 2 Structure of Telmisartan 

2. Methodology 

2.1. Selection of column 

Different C8 and C18 columns were chosen for selected composition of mobile phase and quality of peaks were observed 
for the drugs. The column was finalized upon the satisfactory results of various system suitability parameters such as 
column efficiency, retention time, tailing factor, peak, and asymmetry of the peaks. 

2.2. Selection of Wavelength 

Wavelength for the analysis of ramipril and telmisartan was scanning in the range of 200-400nm on the UV spectrum. 
The wavelength of 230nm was selected for the RP-HPLC method as these drugs has shown good absorbances. 

2.3. Preparation of Phosphate buffer 

2.68 grams of KH2PO4 was weighed, placed into a 1000ml beaker, dissolved and diluted to 1000ml with HPLC water. 
Orthophosphoric acid was used to adjust the pH to 5.  

2.4. Preparation of mobile phase 

A mixture of Phosphate buffer 700 ml (70%) and Acetonitrile 300 ml (30%) was degassed in ultrasonic water bath for 
5 minutes. Filtration was done by 0.45 µl under vacuum filtration. 

2.5. Preparation of standard solution 

Weighted accurately about 10 mg of Ramipril 80 mg of Telmisartan and transferred into a clean 100 ml volumetric flask, 
dissolved in few ml of methanol and made up to the volume with methanol and sonicated for 10 minutes and filtered 
through membrane filter, marked as standard stock solution. 
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2.6. Preparation of sample solution 

Weighed and powdered 20 tablets accurately a quantity of powder equivalent to 10 mg of ramipril and 80 mg of 
telmisartan and transferred it into a clean 100 ml standard flask. Few ml of Methanol was added, dissolved, make up 
the volume with methanol and sonicated for 10 minutes and filtered through membrane filter and marked as sample 
stock solution. 

Validation studies were performed as per the protocol.  

 The standard solution was prepared using Ramipril and Telmisartan as working standard as per test method 
was injected six times into HPLC system.  

 The system suitability parameters and % relative standard deviation (RSD) for peak areas for six replicate 
injections was found to be within limits. 

2.7. Accuracy 

The accuracy of an analytical method demonstrates the intimacy of agreement between the value accepted either as a 
conventional true value or an accepted reference value and the value established. Accuracy is generally noted by 
recovery studies in the analytes that spiked into a solution containing the matrix. To determine recovery studies of 
Ramipril and Telmisartan, combined a known quantity of standard drug with the preanalyzed sample and then contents 
were reanalysed by the method. Sample solutions were placed in triplicate for each spike level and assayed as per the 
test method.  

2.8. Roubustness 

The robustness of an analytical method is the determination of its capacity to remain unaffected by small, but deliberate 
variation in method parameters and provides an indication of its reliability during normal usage. As part of the 
Robustness, deliberate change in the flow rate, mobile phase composition, temperature variation was made to 
determine the impact on the method. 

2.9. Limit of Detection (LOD) 

Limit of Detection is the analyte smallest concentration that gives a measurable response (signal to noise ratio of 3). 
The detection limit of an individual analytical procedure is the lowest amount of analyte in the sample that can be 
detected but not necessarily quantified as an exact value. Detection limit corresponds to the concentration that will give 
a signal-to-noise ratio of 3:1.  

2.10. Limit of Quantitation (LOQ) 

Limit of Quantitation is the smallest concentration of the analyte, which gives response that can be accurately quantified 
(Signal to noise ratio of 10). The quantification limit of an individual analytical procedure is the lowest amount of analyte 
in the sample that can be determined quantitatively with suitable precision and accuracy. The Quantification limit is the 
concentration of related substances in the sample that will give a signal to noise ratio of 10:1. 

3. Results and discussion 

Estimation of Ramipril and Telmisartan tablet dosage forms by RP- HPLC method was carried out using optimized 
chromatographic conditions. Selected drug combination Ramipril and Telmisartan is available in fixed dosage 
combination mainly in tablet dosage forms. In this present research work a simple, accurate, less expensive, and 
sensitive RP-HPLC method for the simultaneous estimation of ramipril and telmisartan was developed and validated. 
The separation was performed by using a mobile phase consisting of 20 mM phosphate buffer of pH 5.0: Acetonitrile in 
the ratio of 70:30%v/v. The column used was Zorbax SB C8, 150 X 4.6mm, particle size 3.5µ with flow rate of 1.0ml/min 
using PDA detection at 230 nm. 

The chromatogram of Ramipril and Telmisartan reference standards are presented in figure 3 & 4 respectively. For 
quantitative estimation 230 nm was selected as suitable wavelength. The individual peaks of Ramipril and Telmisartan 
was identified by knowing the retention time 2.285 and 4.288 minutes respectively. 
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Figure 3 Chromatogram of Ramipril standard 

 

 

Figure 4 Chromatogram of Telmisartan standard 

Linearity was evaluated by visual inspection of the plot of peak area as a function of analyte concentration for Ramipril 
and Telmisartan. The linearity of the method was determined at concentration levels ranging from 20-60 µg/ml for 
Ramipril and 160-480 µg/ml for Telmisartan. The correlation co-efficient of Ramipril was found to be 0.9999 and the 
correlation co-efficient of Telmisartan was found to be 1.0000, these are within limit. 

System suitability parameters such as resolution, tailing factor and number of theoretical plates are presented in table 
1. System precision was carried out, the % RSD for peak area of Ramipril and Telmisartan for six replicated injections 
was not more than 2.0%. 

Table 1 System Suitability 

 

 

 

 

The quantitative evaluation was carried out on Ramipril and Telmisartan by taking the same concentration as for 
standard solution. The data regarding quantitative evaluation was shown in table, percentage purity values 100.15 for 
Ramipril and 99.96 for Telmisartan respectively. 

The acceptance criteria for method precision were found to be % RSD NMT 2.0% and the method shows precision of 
0.2038 for Ramipril and 0.2575 for Telmisartan. The accuracy of the method was estimated by recovery experiments. 

System suitability parameters Ramipril Telmisartan 

Tailing factor 1.427 1.831 

Resolution 9.248 

No. of theoretical plates 5882 3045 
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The recovery study was evaluated and the percentage recovery range found to be within the limit, 99.8-100.20 
percentage for Ramipril and 100.10-100.11 percentages for Telmisartan. Table.2 

Table 2 % Recovery of Ramipril and Telmisartan 

Drug Amount added in (µg / 
ml) 

Amount Found in (µg / 
ml) 

Percentage 
recovery 

SD % RSD 

 

Ramipril 

5 4.99 99.80 0.2314 0.2306 

10 10.02 100.20 0.0545 0.0545 

15 15.02 100.10 0.4894 0.4223 

 

Telmisartan 

40 40.04 100.10 0.5627 0.5349 

80 80.09 100.11 0.4164 0.5382 

120 120.13 100.10 0.4089 0.5347 

The Limit of Detection (LOD) and Limit of Quantification (LOQ) of the developed method were evaluated by injecting 
low concentrations of the standard solutions using the developed RP-HPLC method. The LOD was the smallest 
concentration of the analyte that gives a measurable response (signal to noise ratio of 3). The Detection Limit (LOD) 
was found to be 2.727 µg/ml for Ramipril and 2.990 µg/ml for Telmisartan. The LOQ was the smallest concentration of 
the analyte that gives response accurately quantified (signal to noise ratio of 10). The Limit of Quantification (LOQ) was 
found to be 9.091 µg/ml for Ramipril and 9.968 µg/ml for telmisartan. The present method was validated as per ICH 
guidelines in terms of linearity, accuracy, specificity, precision, repeatability of measurement of peak area, repeatability 
of sample application. 

4. Conclusion 

The present research work was development and validation of new RP-HPLC method for simultaneous estimation of 
Ramipril and Telmisartan in combined dosage form. Injection volume of 10 µL is injected and eluted with the mobile 
phase selected after optimization was Phosphate buffer and Acetonitrile in the ratio of 70:30. The optimized flow rate 
was at 1.0 mL/min. Detection was carried out at 230 nm. The Ramipril and Telmisartan showed linearity in the range 
of 20-60 µg/mL and 160-480 µg/mL respectively. The %RSD values for precision was found to be within the acceptable 
limit, which revealed that the developed method was precise. The developed method was found to be robust and the 
%RSD value for percentage recovery of Ramipril and Telmisartan was found to be within the acceptance criteria. The 
present chromatographic method development for the Ramipril and Telmisartan are rapid, simple, specific, sensitive, 
precise, accurate and reliable can be effectively applied for analysis in research work, testing laboratories, quality 
control departments, bio-pharmaceuticals and bio-equivalence and clinical pharmacokinetic studies. 

Compliance with ethical standards 

Acknowledgments 

The authors express their sincere thanks to the management, Mother Teresa Pharmacy College, Sathupally, Telangana 
for providing the necessary facilities to carry out the research work. 

Disclosure of conflict of interest 

The authors declare no conflict of interest. 

References 

[1] Bankey, S, G. G Tapadiya, S. S Saboo, S. Bindaiya, Deepti Jain, S. S. Khadbadi.  simultaneous determination of 
Ramipril (RMP), Hydrochlorothiazide (HCT) and Telmisartan (TEL) in tablet formulation, International Journal 
of Pharm Tech Research, 2011, 3 (3), 1737-1749. 

[2] Beckett, A. H. and stenlake, J. B. Practical pharmaceutical chemistry, 4thedn., CBS Publishers and Distributors, 
New Delhi, 2007, II, 262-337. 



GSC Biological and Pharmaceutical Sciences, 2024, 29(01), 296–301 

301 

[3] British Pharmacopoeia. Vol. 2. London: British Pharmacopoeial Commission; 2003. p. 1609. 

[4] Clark’s Isolation and Identification of Drug, II nd Edition, Page No. 944. 

[5] David C. Lee, Micheal Webb., Pharmaceutical Analysis, 1, 32, 44. 

[6] Devaraj Rao, G. A. Text Book of Pharmaceutical Analysis. 5th edn., Birla Publication, New Delhi, 2007, 1-2. 

[7] Garry D. Chritian, Analytical Chemistry, 4th edn., University of Wellington, A.W. Sons, London, 1992, 1-4, 469-
475. 

[8] ICH, Q2B- Validation of Analytical Procedures: Methodology, International Conference on Harmonization. 1996. 
Nov, 

[9] Kalyan Kumar. B, T. Santhosh Kumar, A. Shravan Kumar, P. Venkateshwara Rao. Development and Validation of 
RP-HPLC Method for Simultaneous Estimation of Ramipril, Telmisartan and Hydrochlorothiazide in 
Pharmaceutical Dosage Forms. Journal of Research, 2011, Vol 4 

[10] Kumar MV, Muley PR. Stability indicating RP-HPLC method for determination of Telmisartan in solid dosage 
forms. Indian Pharmacist. 2005, 4, 69–72. 

[11] Kurade. VP, MG Pai, R Gude. RP-HPLC estimation of ramipril and telmisartan in tablets, Indian Journal of 
Pharmaceutical Sciences, 2009, 71 (2), 148-151. 

[12] Manju Latha YB, Gowri Sankar D. Isocratic RP-HPLC Method Development and Validation for The Simultaneous 
Estimation of Ramipril and Telmisartan in Tablet Dosage Form, Inventi Rapid: Pharm Analysis & Quality 
Assurance, 2012, Vol.1. 

[13] Palled MS, Rajesh PM, Chatter M, Bhat AR. RP-HPLC determination of Telmisartan in tablet dosage forms. Indian 
J Pharm Sci. 2005, 67, 108–110. 

[14] Patel. V.A, P.G. Patel, B. G. Chaudhary, N. B. Rajgor, S. G. Rathi. 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. 

[15] Popat B.Mohite, Ramdas B.Pandharea, Vaidhun H.Bhaskarb. Simultaneous Estimation of Ramipril and 
Telmisartan in Tablet Dosage Form by Spectrophotometry, Eurasian J. Anal. Chem. 2010, 5(1), 89-94. 

[16] Rajoriya V, Soni A, Kashaw V. Method development and validation of fast dissolving tablet of ramipril by HPLC 
method. Int J Pharm Pharm Sci 2016, 8, 174-178. 

[17] Rao KV, Vijaya Kumari K, Bhanuprakash I, Prabhakar G, Begum J. Determination of ramipril in pharmaceutical 
dosage forms by reversed-phase liquid chromatography. Asian J Chem. 2006, 18, 788–792.  

[18] Sharma B.K., Instrumental Methods of Chemical Analysis, 24th edition, GOEL Publishers House, Meerut, 2005, 46, 
68. 

[19] Sivasubramanian, Lakshmi.K.S, Krishnu Pal. Stability indicating HPTLC method for simultaneous determination 
of Telmisartan and Ramipril in tablets, international journal of and pharmaceutical sciences, 2010, 2 (4). 

[20] Sunil Singh. Simultaneous estimation of telmisartan and ramipril in combined dosage form by using HPTLC, Der 
Pharmacia Lettre, 2012, 4 (2), 509-514  

[21] Tapadiya, G, S. S Saboo, S. Bindaiya, Deepti Jain, S. S. Khadbadi. Simultaneous Determination of Ramipril, 
Hydrochlorothizide and Telmisartan by Spectrophotometry, International Journal of Chem Tech Research, 2009, 
1 (2), 183-188. 

[22] Tripathi K D, Essential of Medical Pharmacology, Jaypee publishers 5 edition 2003. 

[23] The United States Pharmacopoeia 29, National Formulary 24. Asian Edition. Rockville, MD: United States 
Pharmacopeial Convention, Inc; 2006. p. 1890. 


