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Abstract:- 

This review aim to study and analyze some of the existing analytical methods for 

determination of antihypertensive drugs in pharmaceutical samples .Several RP- 

HPLC methods have been reported for simultaneous determination of 

antihypertensive drugs. Will introduce reported methods that have been developed 

for simultaneous determination of amlodipine besylate and telmisartan and with 

certain antihypertensive drugs in their pure form and combined form with other 

drugs. 
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Introduction:- 

Although high blood pressure may be a leading reason for death within the older, it's 

additionally touching younger individuals thanks to the stresses of contemporary 

living [1,2]. Nearly 1/4 of the world's population suffers from high blood pressure, 

and therefore the variety is predicted to climb. The proportion can have magnified to 
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30% by 2025[3]. Medicine medications are available in a spread of forms. 

Management of high blood pressure, on the opposite hand, is that the most 

ordinarily prescribed drug. Angiotensin-converting, protein inhibitors, angiotensin 

changing protein inhibitors, and diuretics square measure all samples of 

angiotensin-converting protein inhibitors[4].Using a combination of therapies, thanks 

to the numerous mechanisms, exhibited superior high blood pressure management 

than therapy of the impact of a drug combination [5].  

Calcium channel blocker blood vessels square measure divided into two types: 

arteries and vein. The long-acting Calcium channel blocker vasodilator (AMD) is 

generally used Calcium channel blocker for the treatment of high blood pressure, 

coronary failure, and angina. Telmisartan (TEL), olmesartan (OLM), and irbesartan 

(IRB) together with alternative medicines and diuretics to treat high blood pressure 

and a heart condition.[4,6-7]  

For treating high blood pressure, angiotensin receptor blocking (ARBs) effective and 

well-tolerated medicine agents that inhibit mineral corticoid production [8-10]. 

Telmisartan may be a very selective arbitrager for the AT1 receptor. Because the 

withdrawal of this agent is ∼24 h, just once in a very day, administration of 

telmisartan is resulted to diminish pressure (BP) for a whole 24 hrs[11-12]  

 Amlodipine, a Calcium channel blocker (CCB), is another highly effective and long 

medicine agent that's wide used for high blood pressure treatment.[13] 
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Table 1. Classification of Antihypertensive Drugs (14) 

Class Name of Drugs 

Angiotensin II receptor 

blockers  

Candesartan, Olmesartan, Telmisartan, Eprosartan, 

Losartan, Irbesartan, Valsartan 

Angiotensin Converting 

Enzyme inhibitors 

Lisinopril, Trandolapril, Captopril, Perindopril, 

Fosinopril, Enalapril, Ramipril, Quinalapril 

Loop diuretics Furosemide 

Thiazide diuretics Indapamide, Bendroflumethiazide, Chlorthalidone 

Calcium channel 

blockers 

Dihydropyridine, Amlodipine, Verapamil, Nor-

dihydropyridine, Nisoldipine, Nifedipine, Femodipine, 

Lercanidipine 

Vesodilators  Nitropruside 

Renin-inhibitors Aliskiren 

Sympatholytics Methyldopa, Clonidine 

Selective α 

adrenoreceptor 

antagonist 

Doxazosin, Prazosin 

Non-selective α 

antagonist 

Phenoxybenzamine, Phentolamine 

β-adrenoreceptor 

antagonist 

Nebivolol, Carvedilol, Labetalol, Propranolol, 

Bisoprolol, Atenolol, Metoprolol 

 

Today’s market is available with a combination of various medications for the 

treatment of diseases, and synchronic estimation of such combos in single- dose type 

plays a vital role in the field of analytical chemistry. One such combination is 

Amlodipine and telmisartan, one dose pill accessible within the marketplace to treat 

cardiovascular disease.[15] 
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Simultaneous determinations of amlodipine and telmisartan   

Analysis became carried out by using hypersil BDS C18, 250 x 4.6 mm, 5µ  with 

mobile phase along with acetonitrile and phosphate buffer (pH 3.0) within the 

proportion of 60:40 v/v, at a flow rate 5 ml/min and eluents determined at 237 nm. 

The retention times of Norvasc and telmisartan were 5 and 1 min, respectively. The 

standardization curves of peak space versus concentration, which was linear from 8-

48 ug/ml for telmisartan and 1-6 ug/ml for Norvasc, had parametric statistic (r) 

larger than 0.999.[16] 

 

Simultaneous Estimation of Amlodipine and Telmisartan was deteremine by RP-

HPLC with treatment Phosphate buffer (pH 4.0): Acetonitrile (42:58) and column 

Phenomenex Roman deity C-18 (250*4.6 mm, 5um) as a stationary section and peak 

determined at 236 nm which was elected as a wavelength for quantitative 

estimation.[17] 

An easy, sensitive and fast reverse phase HPLC methodology was projected for the 

synchronic estimation of Telmisartan and Amlodipine. A Hypersil BDS 100mm x 4.6 

mm, 5µ column was used. The mobile section contains Phosphate buffer (pH 3.5): 

Acetonitrile was taken within the quantitative relation 57:43 set at a flow of 1.0 

mL/min, the column temperature was 30°C and therefore the measurements were 

created at 237 nm. The retention times of Telmisartan and Amlodipine found to be a 

pair of 5.60 and 3.148 min, respectively [18]. 

A reverse phase HPLC was used for the synchronic estimation of telmisartan and 

amlodipine in pill formulation. The separation was achieved by Roman deity C18 

column and phosphate buffer hydrogen ion concentration (60:40v/v) as mobile 

section, at a flow of 1.0mL/min. Detection was done out at 251 nm. The retention 

time of telmisartan and amlodipine was calculated to be 4.27min and a pair of 

6.43min respectively. The mean recoveries obtained for telmisartan and amlodipine 

were 102.4% and 101.6% respectively [19].  
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An easy, correct and specific method for the synchronic determination of amlodipine 

and telmisartan in bulk drug and pharmaceutical dose has been developed by RP-

HPLC method. Separation performed on a 5µm Nucleodur® C18 column (250 4.6mm 

ID) with acetonitrile: phosphate buffer at hydrogen ion concentration 4.5 (60:40 v/v) 

in isocratic extraction in 9 min. With a flow of 1.3ml/min.[20]  

An easy, correct and precise methods for the synchronic determination of Norvasc 

and telmisartan in bulk drug and pharmaceutical dose has been developed by RP-

HPLC method. Separation was performed on a 5µm Prontosil C18 column (250 x 

4.6mm ID) with methanol: metal dihydrogen phosphate buffer at hydrogen ion 

concentration 4.5 (75:25 v/v), flow of 1.4 ml/ min and ultraviolet radiation detection 

wavelength 240 nm[21]. 

The activity analysis was performed on the Athena C18 column (250x4.6mm, 5µ) 

with a mobile section consisting of wood spirit and phosphate buffer (pH 4) within 

the quantitative relation of 70:30 v/v, at a flow of 1mL/min and eluents monitored at 

240 nm. The retention times of Norvasc and telmisartan were a pair of 1.3 and 3.4 

min, respectively. The standardization curves of peak space versus concentration, 

that was linear from a pair of.5-15 ug/mL for Norvasc and 20-120 ug/mL for 

telmisartan, had parametric statistic (12) larger than 0.998.[22]. 

 

Different chromatographic methods were reported for Amlodipine Besylate and 

telmisartan with other drug combinations.Amlodipine Besylate and Bisoprolol in pill 

type are according to RP–HPLC technique has been added for Losartan and norvasc 

[23] 

A fast and steady HPLC approach was developed for the simultaneous 

determination of amlodipine and valsartan in their mixed indefinite extent forms, for 

drug dissolution studies. A C18 column (ODS a pair of, 10 µm, 200 x 4.6 mm) and 

a mobile phase of phosphate buffer (pH 3.6, 0.01/L) acetonitrile: alcohol (46:44:10 

v/v/v) combination have been used for separation and quantification. Analyses had 
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been run a flow rate of 1/min, and at shut temperature. The injection extent used to 

be 20µL and consequently the ultraviolet detector used to be set at 240 

nm. Beneath these conditions, amlodipine and valsartan have been eluted at 7.1 min 

and 3.4 min, respectively [24]. 

RP‐HPLC technique for synchronal estimation of Norvasc (AML) and Olmesartan 

Medoxomil (OLM) from a pill. The best resolution of two medicines was achieved with 

the mobile part having the composition of acetonitrile and water within the 

quantitative relation 60:40. The dimensionality response of the HPLC system for each 

OML and AML was obtained over the vary of 5‐35 µg/ml. Optimum retention time 

with a larger resolution of the two medicine and internal normal eluting among six 

minutes was achieved with a rate of one metric capacity unit metric capacity unit. 

Once recording the spectra of the two medicines and internal normal, 248 nm was 

chosen as the appropriate wavelength for estimation. The analysis results showed 

glorious recoveries for each medicine starting from 99.75% to 100.62% for OLM and 

98.91% to 102.05% for AML. [25]. 

A reverse phase method has been developed for the quantitative estimation of 

Norvasc and beta-adrenergic blocking off agent salt in a pill. The quantification was 

once disbursed exploitation RP stainless-steel column (ODS C18 250 x 4.6 x 5 µL) 

packing in isocratic mode with the mobile phase containing 0.03 M phosphate buffer 

and acetonitrile inside the quantitative relation of 32:68 (pH 3.5). 1.2 ml/min, 

and consequently the detection wavelength had been set at a pair of 30 nm 

and consequently, the dimensionality was once discovered to be inside the range of 

8-12 g/ml for Norvasc and beta-adrenergic blockading agent salt [26]. 

A simple, correct and precise stability-indicating superior thin-layer action was 

developed and valid for the estimation of Telmisartan, Amlodipine and diuretic in 

bulk and pharmaceutical indefinite quantity type [27]. 

A simple, sensitive and specific high performance liquid natural action with 

ultraviolet detection (286 nm) was developed for the synchronal estimation of 
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Nebivololand Telmisartan in bulk further as pill indefinite quantity type. The 

separation was achieved with Fortis C-18 (ID 4.6 x100 mm) with a pair of 0.5 µm 

particle size column, close temperature with an occasional pressure gradient mode 

and mobile part containing the acetonitrile: 0.05 nothing o-paraldehyde (OPA) (80:20 

v/v) pH scale 0.5 adjusted with 0.1% triethylamine (TEA), rate was 1 mL/ min and 

eluent was monitored at 286 nm. The conditions were found to effectively separate 

nebivolol and telmisartan with retention time of 5.7 and 3.0 min respectively [28].  

The mixture of Amlodipine Besylaye, Hydrochlorothiazide and Telmisartan is 

prescribed for the treatment of cardiovascular disease. Associate in Nursing 

immoderate Performance Liquid action (UPLC) technique has been according for 

synchronal estimation of this mixture [29].  

A simple, selective, rapid, precise reverse part high liquid natural action technique 

has been developed for the synchronal estimation of Esidrix, Norvasc and 

Telmisartan in pill indefinite quantity type as per ICH pointers. The wavelength 

chosen for the analysis was 239 nm for Norvasc, telmisartan and Esidrix. The 

solvents used were alcohol and H2O. The mobile part 0.05M  dihydrogen ortho-

phosphate (pH-3.2), acetonitrile and alcohol within the quantitative relation 45:45:10 

was accustomed perform the separation. Column used was Supelco C18 (250 x 

four.6 mm, 5μ). The rate was chosen as 1ml/min. a retention time for 

Hydrochlorothiazide (HCT), Norvasc (AML) and Telmisartan (TEL) was found to be a 

pair of 9min., 5.1min., 8.2min[30]. 

New, sensitive, rapid, cost-efficient, and valid stability-indicating skinny layer natural 

action (TLC) technique not to mention light (FL) detection was developed for the 

quantitative chemical analysis of Celebrex (CEL) and Norvasc (AMLO) in their 

laboratory ready binary mixture exploitation the non-fluorescent tending colloid sixty 

plates. Alkyl acetate: diethylamine: 1-propanol (9:1:0.2, V/V) was used as a 

developing system. The retention issue (Rf) for every drug was 0.80 ± 0.03 and 0.44 ± 

0.01 for CEL and AMLO[31] 
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A new technique has been established for the synchronal estimation of Telmisartan 

and statin drug by RP-HPLC technique. Method was  successfully developed for the 

separation of Telmisartan and statin drug by exploitation capital of Massachusetts 

ODS C18 column, the rate was 1.0ml/min, mobile phase consists of 

methanol:Acetonitrile:buffer in quantitative relation of 35:25:40. The detection 

wavelength was 235nm.The instrument used was SHIMADZU HPLC car sampler. The 

retention time of statin drug and Telmisartan was found to be 2.350 and 3.490 

minutes respectively. [32] 

Mhaske et al. first time reported simultaneous dermination of quartarnary drug 

amlodipin besylat, Telmisartan,hydrochlorothiazide and chlorthalidone application to 

commercially available medicine by RP-HPLC[33] UV-Visible Spectrophotometric 

method for the synchronous assessment of Norvasc and Olmesartan medoxomil. The 

operating solutions of Amlodipine and Olmesartan medoxomil were scanned at 240 

dnd 230 µm respectively. The regression strength of Norvasc and Olmesartan 

medoxomil over its absorbances were obtained as y = 0.068x-0.2182 and y = 

0.067x0.0386 respectively with a correlation coefficient (r2) of 0.9995 for Norvasc and 

0.9992 for Olmesartan medoxomil. The intra-day exactness additionally inter-day 

exactness for Norvasc and its nothing RSD were obtained as 0.15% and 0.39% on an 

individual basis [34] 

For the quantifiable amounts of Telmisartan (TLM) and Hydrochlorothiazide (HYD) in 

the presence of Amlodipine (AML) in a ternary mixture of synthetic laboratory 

mixture, a novel, sensitive, quick, and practical reversed-phase high-

performance liquid chromatography (RP-HPLC) method was given. In order to 

separate, a Waters Spherisorb ODS-2 C18 column was used. For HYD, TLM, and 

AML, these techniques were viable over linearity ranges of 4–12 μg/mL, 4–25 μg/mL, 

and 5–40 μg/mL, respectively. The mobile phase system was acetonitrile:methanol: 

phosphate buffer at pH 2.5 (65:5:30 v/v/v), and the flow rate was 1.5 mL/min. Novel 
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spectrophotometric methods were applied for active substances to determine 

simultaneously[35]. 
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