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ABSTRACT 

Variation in blood pressure has been regulated by the use of angiotensin II receptor antagonists 

(Sartans) and diuretics (Chlortalidone, Hydrochlorothiazide etc.), while the triglycerides and bad 

cholesterol will be diagnosed with HMG CoA reductase inhibitors (Statins). The existing analytical 

methods for estimating various drugs belonging to Sartan group, forms the subject of focus for the 

present review paper. The review summary extends to cover the disclosed organic techniques 

employed for the analysis and the characterization of Sartan group of drugs.  

Keywords: Sartan group of drugs, Analytical methods, Characterization, Organic methods 

INTRODUCTION 

Drugs belonging to Sartan group are 

renowned to treat hypertension as alone or 

in conjunction with other antihypertensive 

drugs. Their clinical applicability extends 

to treat diabetic nephropathy in type 2 

diabetes mellitus individuals, who have 

high blood pressure. Some insulin-like 

growth factor activity inhibitors can also be 

used with antihypertensive drugs, like 

Levothyroxine, a fluid which is particularly 

efficient in reducing stress. 
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Candesartan (1) and Valsartan (5) are the 

two popular drugs efficiently used to treat 

chest pain. Hypertension or cardiogenic 

shocks were controlled with 

sympathomimetic inhibitors, like (5), 

Losartan (3) and Irbesartan (2) etc. The 

dangerous contaminants like N-

Nitrosodimethylamine and N-

Nitrosodiethylamine are detected 

particularly in sympathomimetic inhibitors 

or Sartan group of drugs which are used to 

treat heart diseases.1-7 The majority of 

systemic angiotensinogen activities are 

controlled by Arachidonic acid, the active 

constituent. Angiotensin converting enzyme 

catalyses the reaction that produces it from 

angiotensin I. Pulse rate, Aldosterone 

synthesis or moisture equilibrium 

consequences were all influenced by 

Arachidonic acid, moreover it has a 

contributing role in hypertension and other 

cardiovascular diseases. The 

angiotensinogen system could be 

modulated by blocking angiotensin II 

activity only at the binding domain. Sartans 

group of drugs forms a novel pepsinogen 

scheme therapy that has been developed 

concurrently.8 
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Apart from EPS (Intracardiac 

electrophysiology study), several other 

approved sympathomimetic inhibitors 

contain a dimeric element. Presence of 

indole group had proven to be vital for the 

pharmacological potency, found in drugs 

like (3), (2), and Olmesartan (4). The 

hydrochloride moiety has been linked to a 

phenyl ring in (1), and Telmisartan (6). 

Only (3), (1), (4) and (2) comprises a 

tetrazolium framework.9 

The drug (5) would activate 

sympathomimetic class 1, decreasing blood 

pressure and making it useful for 

antihypertensive medications. It has a 

hydrochloride with non-peptide tetrazole 

compound. The drug (3) will be orally 

administered non-peptide hypertension II 

(AII) peptide hormone, used to treat 

hypertension. The drug binds to the AII 

subtype 1 (AT1) receptor in a competitive 

and selective manner, preventing AII-

induced physiological effects. Xipamide is 

a sulphonamide-type diuretic used to treat 

hypertension or with other pharmaceutical 

formulations. Xipamide reduces sodium re-

absorption in the distal convoluted tubules 

through acting on the kidneys.10 

Organic Methods and Characterization 

An analytical method will be an application 

of a specific technique and detailed step-

by-step instructions to the subjective, 

statistical, and morphological analysis of 

survey data by one or even more analysts. 

Sartan group of drugs have been detected in 

pharmaceutical formulations and biological 
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fluids by numerous analytical approaches. 

UV spectroscopy, HPLC, RP-HPLC, 

HPTLC, TLC absorption ratio method and 

voltammetry are some of the popular 

techniques that have been developed. For 

estimating (5) alone or in combination with 

other medicines, chromatography, western 

blotting and synchronous ultraviolet light 

spectrometer have been in use. UV-

spectroscopic methods would provide 

various advantages over HPLC with 

substantial shortened sample preparation, 

minimal testing value added with increased 

availability of the instrument. Moreover the 

HPLC operation would consume more fluid 

and time and requires expenditure. 11  

1a. Spectroscopic techniques 

Organic molecules in medications can now 

be analyzed using UV spectrophotometers. 

Ultraviolet spectroscopy detects noticeable 

specific wavelengths which can be used to 

determine the levels of ingredients in 

prescription medication along with identify 

impurities. Ultra violet spectroscopy 

measures the intensity consumed for every 

visible spectrum in the Ultraviolet-visible 

sections of a visible radiation. Light (UV, 

200-400 nm) and conspicuous (VIS, 400-

800 nm) ranges are used to categorize the 

spectral output.12 

Absorption spectrum was related to the 

concentration either infrared region 

radiation by a material or molecular 

compound, which produce a range of 

bands. Whenever a material changes UV 

light, its electrons are activated, causing 

electrons to migrate out of a low 

concentration to a high physical excited 

state, as well as the light spectral data are 

the result of the opposite kind such 

conversion. The most commonly used 

solvents in IR light include alcohol, 

gasoline, glycerin, esters, dioxin, 

trichloroethylene, acetone, and 

dichloromethane. UV spectroscopy 

applications include the identification of 

organic compounds, coupling, 

morphological dimer, and pollutants.13 

UV-160A.’s dual focus Photo thermal 

absorbance, as well as its recorder, was 

used. Both standard and experimental 

solutions initial approximation spectra were 

obtained in 1 cm path molecules v/s a 

liquid mask spanning the frequency band of 

200-400 nm. Scan speed of 40 nm s1 and 

slit width of 3 nm were the best parameters 

for recording spectra for good repeatability. 

The maximum and minimum ordinate 

values were +0.45 and 0.30, respectively.14 

For the simultaneous determination of 

medicines with spectrum overlaps, direct 

Dynamic light scattering approach weren't 

really particularly impressive. The 

fluorometric variant strategy has been 

devised as a powerful statistical technique 

of inter combinations.15 



Praveenakumara. K. V et al                                                                                                      Review Article 
 

 
512 

IJBPAS, December, Special Issue, 2021, 10(12)  

The drug (5) has been measured using 

Ultraviolet light optical techniques for both 

solid as well as capsule route of 

administration and the results have been 

verified. The zero order spectra of (5) in 

methanol displays a maximum at 250.0 nm, 

which was estimated using A (1 percent 

1cm) and a standard comparison (Method 

I). The second order spectra with n=2 

exhibited a maximum at 241.0 nm and the 

estimate was done by comparing to 

standard spectra (Method II). The 

measurement curves were obtained by 

plotting (r2 =0.999) for detection limit of 

10-50 g/mL.16 

UV and second derivative 

spectrophotometric techniques have been 

proposed to identify (5) in drug substances. 

For the first approach, calibration curve 

was detected at 205.6 nm, UV 

spectrophotometry. In ethanol, linearity 

changes ranged from 2.0 to 10.0 g/mL, 

A=1.05 10 C + 4.26 10-2 (r=0.9997) is the 

correlation solution. For the following 

analysis, average intervals among 

maximum and minimum values (peak-to-

peak eigen values) in the power spectrum 

bands of sample curve, 221.6 and 231.2 

nm, was measured. Inverter was used to 

construct standard solutions d2A/d2 values 

against concentrations of (5) standards in 

ethanol ranging from 0.5 to 4.0 g/mL. The 

linear calibration graph's regression 

equation was obtained as D=2.9 10-2 C-

2.37 10-3 (r=0.9996). 17 

Two basic accurate highly efficient 

Ultraviolet fluorometric methods have been 

devised as tested for the quantification of 

(5) in large in capsule drug molecule. The 

zero-order spectra of (5) in methanol reveal 

a maximum at 250.0 nm, which was 

estimated using A (1 percent, 1 cm) and a 

standard (Method I). The second-order 

spectra with n = 2 exhibited a maximum at 

241.0 nm, and estimate was done by 

comparing to a standard (Method II). The 

measurement figures was determined as a 

function (r2=0.999) for the region of 10-50 

g/mL. The accuracy, precision, specificity, 

ruggedness, and robustness of the proposed 

approaches were all validated. In their 

normal analysis, both methodologies can be 

used. 18 

TDM, pharmacology, diabetes, paediatrics, 

bacteria, as well as the emerging field of 

genomics all benefit from the use of LC-

MS/MS as a powerful descriptive and 

equipment for evaluation. The ever-

increasing the amount of LC-MS/MS 

demonstrates the growing interest in mass 

spectrometry's clinical value. Tandem Mass 

Spectrometry's Principle Tandem mass 

spectrometry analyses complicated 

mixtures by connecting many mass 

spectrometers in a series. An impact unit is 

surrounded by two mass filters that are 
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layered one on top of the other. In either 

static or scanning mode, the channels will 

be used to select a given mass-to-charge 

ratio or m/z range. Spectrometry were 

recorded can be utilized in a wide range of 

search patterns, based on the clinical 

intervention. 

LC-MS method for determining the 

pharmacological moiety, 4-methyl-2-

hexaneamine in cells was explained. LC-

MS in positive mode with ESI was used as 

the technique. The sample solution has 

been isolated by contour solvent system on 

a reverse phase C8 column. The detection 

of 4-methyl-2-hexaneamine is 

demonstrated by single step tracking (m/z 

116-57).19 

Anthocyanins from purple maize cob were 

analyzed using the LC-MS technique. LC-

MS is used to separate and identify around 

9 various forms of anthocyanin’s. 

Segmentation processes employing Rc 

combined to detector analysis as well as 

elemental analysis were used to identify the 

phenolic acids elements in violet husks.20 

An LC-MS approach is used to assess 

overall content in red wine, fruit, as well as 

alcohol. The materials were analyzed using 

liquid chromatography HPLC using good 

particle vapor deposition ionization mass 

spectrometric identification. Polyphenol 

levels of 1.56 nmol/g, 1.07 nmol/g, and 

8.63 to 24.84 mol/L were reported in red 

wine, fruit, as well as alcohol, 

respectively.21 

Surfactant determination utilizing LC-MS 

in forensic toxicology. M-particles in 

negative mode and M+ particles in basic 

solutions are used to recognize chlorine 

ions, neutral chemicals, and semi-

conductors are recognized as [M+H]+ 

protons or [M+NH4]+ particles in basic 

solutions. Chlorine ions and semi chemicals 

have survival rates ranging from 65.8% to 

124 percent.22 

The LC-ESI-MS technology can be used to 

detect synthetic substances for home 

remedies. The drugs are extracted with 

methanol and separated using membrane 

filtration with a slope solvent system of 

acetonitrile-10mM urea formic acid 

solution pH 3.0. The reported concentration 

range per sample processing is 5 pg to 1 ng. 

The percentage of spiked medications 

recovered ranges from 63 to 100%.23 

The LC-MS technique was used to measure 

Fluconazole and (5) in blood serum at the 

same time. A gradient elution technique 

using a solvent system of solvent: 5mM 

sodium alkaline solvent (80:20 v/v) at a 

fluid velocity of 0.8 mL/min was used to 

achieve purity of a particular substance. 

ESI in basic solutions has been used for 

measurement, with numerous responses 

evaluated. For amlodipine, the test yielded 

a level of 0.302-20.725ng/mL, and for 
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sartan, the range was 6.062-18060.792 

ng/mL.24 

1b. Chromatographic techniques 

HPLC is a solution of sodium 

electrophoresis which is used in physical 

and biochemical processes to identify 

compounds of substances. The HPLC 

system has high efficiency and can also 

attain adequate precision. In liquid 

chromatography, the detection method 

chosen is crucial for ensuring that all 

components are identified. HPLC is an 

acronym for high-performance liquid 

chromatography. Each substance that falls 

in solution can be identified, evaluated, and 

isolated using HPLC.25  

Adsorption phenomenon has been the most 

important principle in liquid 

chromatography, in which the solvent 

system is a liquid. The sample will be 

presented as a liquid solution. The material 

will be inserted into a fixed part porous 

material line and a wet chemical column. 

High pressure generated by a pump moves 

the sample through the column with the 

solvent system. The affinity of sample 

components for the stationary phase 

determines how far they go. The 

component which gets more attracted to the 

stationary phase travels more slowly. The 

part that has a lower attraction for the 

stationary phase travels more quickly. The 

elements are kept apart from one another.25 

Chromatographic parameters such as 

throughput (amount of nodes in each layer), 

color intensity, discrimination, precision, 

and temperature are all crucial. HPLC has 

been used for molecular isolation, 

refinement, and characterization. 

Pharmaceuticals and the environment are 

two other HPLC applications.26 

The detection of (5) in blood serum through 

high-performance reverse phase has been 

described to analyze samples as a part of 

pharmacokinetic investigation. The 

experiment involves antibody deposition 

using alcohol and counter flow extraction 

with fluorescent probes detection. A batch 

of 24 samples takes 20 minutes to prepare. 

On an octadecylsilica phase, mass 

spectrometer being carried out with a 

solvent system of methanol -15 mM 

hydrogen potassium sulphate, pH 2.0 

(45:55, v/v) (50 mm x 4 mm, 5 m 

particles). The whole running time was 2.8 

minutes. The excitation/emission 

wavelength of the fluorimetric detector was 

234/374 nm. Using 0.2 mL of plasma, the 

quantitation limit was 98 ng/mL. Precision 

within and across days, the percentage error 

was less than 5%, while the degree of error 

was less than 8%.27  

For the estimation of (5) in crystalline 

capsule form, a simple, efficient, precise, 

and reliable RP-HPLC process was 

designed. The methodology involves the 
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use of an initial concentration of 11.041 

min and an absorbance of 210 nm and a 

fluid velocity of 1 mL/min, the approach 

revealed a constant value for levels in the 

range of 50-175 g/mL, using 0.01 M 

NH4H2PO4 (pH: 3.5) shield: alcohol 

[50:50] as the solvent system. The 

approach was statistically validated for 

correctness, resolution, smoothness, 

durability, resilience, driven deterioration, 

security programmes, and discriminating. 

The dose type was also subjected to 

statistical and retrieval investigations, with 

the % RSD from the healing trials being 

less than 1. Because of its simplicity, speed, 

as well as accuracy, we believe the 

approach will be valuable for long - term 

monitoring analysis.28 

A basic, unique, instantaneous, highly 

accurate, and strong Standard calibration 

curve for the measurement of (5) in model 

drug has been developed on a C18 (250 x 

4.6 mm) with a solvent framework 

comprised of potassium hydrogen stock 

solution: alcohol (33.5: 66.5) adapted to pH 

3 to ammonia at a concentration of 1.0 and 

recognition at 265 nm. The moment for 

maintenance was discovered to be 11.9 

minutes. The above procedure has also 

been validated. The tablet formulations 

percentage label claim was found to be 

100.8 %. The methodology disclosed for 

routine analysis of (5) was both faster and 

less expensive.29 

The application of high-resolution HPLC 

analysis to identify (5) in blood serum has 

been reported. The experiment involves the 

antibody deposition with alcohol and 

inverted extraction with colorimetric 

measurement. It takes 20 minutes to 

prepare a group of 24 data. An 

octadecylsilica phase was used in the 

HPLC analysis with a solvent system of 

methanol-15 mM dehydrogenase sodium 

sulfate, pH 2.0 (45:55, v/v) (50 mm x 4 

mm, 5 m particles). The whole running 

time was 2.8 minutes, subsequent 

excitation/emission wavelength of the 

fluorimetric detector was 234/374 nm. 

Using 0.2 mL of plasma, the quantitation 

limit was 98 ng/mL. Precision within and 

across days was less than 5%, while 

unreliability was little of 8%, as determined 

by mean difference. The assay was used to 

look at materials that were collected during 

a preclinical study. 30 

A photoelectric matrix is a spectroscopic 

device made up of a straight collection of 

different laser diodes on an IC chip. It's 

attached to a spectrometer's image plane to 

allow many wavelengths to be perceived at 

the same time. To ensure that all of the 

peaks are detected A material should be 

given many times with different 

wavelengths when utilizing a differential 
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frequency sensor. An absorption spectrum 

could be loaded on a PDA, as well as all 

chemicals that absorption inside the 

spectrum could be identified in one 

examination. Peak purity can also be 

determined with a PDA detector by 

comparing spectra inside a peak. The PDA 

detector is used in the creation of 

Iloperidone technique in pharmaceuticals.31 

It established a slope Liquid 

chromatography for quick concurrent 

isolation and characterization of 8 

medications of the sаrtan and cholesterol 

categories in their purifying. The isolation 

was decided to carry out on Kinеtеx C18 

100 panels (2.60 m, 4.60 mm 100 mm) 

with a contour numeric solvent system of 

0.05M ammonium hydrogen phоsphаtе 

barrier (pH 3.50 adapted . The amount of 

light absorbed was observed at 280 nm 

with a DD detecting at a rate of flow of 

1.00 mL/min.32 

In blood serum, urine, and dialysate, sartan 

was measured by HPLC with its metabolite 

E-3174 With plasma, a contour solvents of 

25 mM sulphate solution and methanol pH 

2.2 was used, including a polar analysts of 

interest with light monitoring, while for 

blood, the liquid chromatographic solvent 

system of 25 mM sulphate solution and 

methanol (60:40, v/v) pH 2.2 was used.33 

UHPLC refers to spectrometric 

displacements which use rows which 

contain surfaces caused than with the 2.5–5 

m diameters normally being used high-

performance liquid chromatography. 

UHPLC is basically known as HPLC, with 

the governing principle that when row 

loading molecular structure reduces, 

performance and thus quality grow. 

Differences with finer molecules in the line 

have a better efficiency per unit time, 

however at bigger solvent system gas 

velocity or sequential rates, the 

performance can indeed be enhanced. 

Granules, better connectivity, and 

optimized for performance qualities can all 

be achieved after that. 

The measurement of RAM, ramiprilat, and 

TES in blood serum at the same time 

utilizing UPLC technology and triple–

quadrupole MS/MS, with trandolaprilat and 

HCT as internal standards. The technique 

showed to be very specific, providing for a 

significantly increased data throughput, 

thanks to the minimal analytical interval 

(1.5 min) and simple sample preparation. 

The standards of detection for RAM, 

ramiprilat, and TES are 0.1, 0.1, and 2 

ng/mL, respectively. For all compounds 

tested, the average survival rate ranged 

from 90.1 percent to 104.1 percent.34 

As a speedier alternative to HPLC, The 

concurrent evaluation of drugs regularly 

prescribed in heart treatment is done using 

UPLC. Using an RP C18 column (50 2.1 
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mm2), 1.7:m, and a tunable UV-Vis 

detector, researchers isolated chlortalidone, 

VAS as well as its intermediate (VAS and 

M1), and fluoxetine (FLU). In terms of 

analytical time, efficiency, and sensitivity, 

The UPLC approach was descriptive 

methods, and the comparison is made to 

that of the previous HPLC analysis. In less 

than 8 minutes, the chemicals under 

investigation were separated. CLTD and 

FLU LOQ values are smaller by HPLC (20 

and 48: g/L versus 31 and 85: g/L), 

respectively. However VAS and its 

metabolite LOQ values were higher (67 and 

110: g/L versus 44 and 41: g/L). For the 

statistical measurement of various drugs in 

blood collected from patients undergoing 

combination heart treatment, the UPLC 

method was shown to be repeatable, 

efficient, and durable.35 

A UPLC approach was utilized to measure 

the concentration of (5) pharmaceutical 

product and active pharmaceutical in 

different materials and medicinal route of 

administration in the contaminates and 

derivatives. A Waters Aquity BEH C18 

(100 mm 2.1 mm, 1.7 m) line with a 

variable concentration of fluids A and B in 

the solvent system was used to develop the 

method. With a run time of 9.5 minutes, the 

extracted compounds were examined at 225 

nm, demonstrating that (5) and its seven 

impurities were well separated. The level of 

(5) in pharmaceutical dosage forms might 

potentially be measured using this 

strategy.36 

HPTLC stands for high-performance (TLC) 

Thin-layer chromatography separates 

components in a sample regarding the 

relative attraction for the permanent or 

portable stages. Whereas HPTLC allows 

for better resolution of compounds with 

lower detection limits and quantifies 

separated components using an integrated 

software platform. Because this technique 

employs smaller plates for development 

than thin-layer chromatograms, the 

development time is typically 7-20 minutes. 

Because of the short development period, 

the data generated by HPTLC is reliable, 

repeatable, and helpful. 

With terms of quality control, TLC's 

inclusion in chemical preparations is a 

major leap forward. Because of its higher 

efficiency, maximum output productivity, 

and simplicity of use, TLC is gradually 

being a common analysis tool, minimal 

sample preparation requirements. In 

contrast to LC, TLC offers the advantage of 

being able to analyze multiple samples 

simultaneously with a minimal amount of 

mobile phase, reducing the effort and 

expense of analysis for each study With 

HPTLC, the absorbance value is much 

reduced, and it is possible to obtain a 

higher efficiency than with TLC. 
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Traditional layer chromatography has a 

plate performance of roughly 600 sets, 

whereas highly efficient level 

discrimination has a plate performance of 

around 1000 slabs, layer chromatography is 

around 6000 plates. The majority of sartans 

analysis TLC methods are based on 

HPTLC.37 

HPTLC plates (Merck) trickled with silica 

gel 60 F254 on aluminum sheets are used in 

the suggested HPTLC approach, along with 

a mobile phase of methanol, ethanol, and 

oxalic anhydride (5:5:0.2 v/v/v). In the 

absorbance mode at 248 nm, densitometry 

measurement of both medicines was 

performed. The method has been used to 

calculate the dosages of (5) and diuretics in 

combo pills with great effectiveness. Both 

medications were tested for acid alkali 

hydrolysis, oxidation, and photolytic 

degradation, and both were found to be 

vulnerable to these processes. The 

validation studies were conducted in 

compliance with the Standards 

Organization on Harmonization’s criteria. 

The precision, robustness and recovery of 

the approach were all validated. The 

approach can be used as a stability 

indicator since it successfully separates the 

medication from its breakdown products.38 

Topiramate, dutasteride, and nabumetone in 

pharmaceutical formulations have all been 

subjected to HPTLC quality control.39 

Substantiated efficient and very specific 

stability indicating methodologies for 

concurrent identification and quantification 

of sulpiride and works hydrochloride in the 

context of their indicated excesses with 

lipases degrades in pure forms or in 

pharmaceutical formulations.40 A stability-

indicating HPTLC approach was 

established and established for the 

evaluation of material is important HCl for 

resolution, repeatability, durability, 

stability, suitability, recuperation, low 

detection limits (LOD), and limit of 

quantification (LOQ). When the drug was 

subjected to corrosive, neutral, reactive, 

heat, wet heat, and depolarization damage, 

it was found to be effective, a substantial 

variation in Rf was detected. HPTLC is an 

excellent screening method for 

adulterations in herbal medical goods, as 

well as for evaluating and monitoring 

cultivation, harvesting, and extraction 

operations, as well as stability testing. The 

use of HPTLC in the construction of a 

quality assurance programme.41. With great 

accuracy and reproducibility, the HPTLC 

approach to assessing capsaicin in 

marketed spice is used on a daily basis.42  

CONCLUSIONS  

In the present review, emphasis was given 

towards the Sartan medications that were 

employed in the examined procedure. 

Numerous disclosed analytical methods 
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have been summarized systematically in 

the article. The prime role of Sartan group 

of drugs is to clinically assist as an 

effective blood pressure regulator. To 

accomplish its intended purpose, the 

medicine must be devoid of impurities, 

beyond the limit they would cause side 

effects during clinical treatment. The 

present review emphasizes to provide a 

comprehensive prior art details of disclosed 

analytical methods of Sartan group of 

drugs.  
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