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INTRODUCTION
Pharmaceutical drugs are substances that could cure, prevent, 
mitigate, or treat a disease or which can affect the structure or any 
function of the human or animal body. Losartan Potassium (LP) 
is one of the highly demanded medicines, which has been listed by 
the World Health Organization (WHO) as an essential medicine 
(World Health Organization, 2019). The LP (2-butyl-4-chloro-1-
[p-o-1H-tetrazol-5-ylphenl) benzyl] imidazole-5-methanol mon-
opotassium salt) is a non-peptide antihypertensive agent (Bonfilio 
R, et al., 2010). This drug is mainly used as an effective treatment 
for hypertension (Ripley E and Hirsch A, 2010; Costagliola C, et 
al., 2000). Besides, it has been proved to be effective for patients 
with heart failures and patients with type II diabetes, which leads 
to chronic renal failure (Brenner BM, et al., 2001).
Losartan Potassium is an off-white crystalline solid which is read-
ily soluble in water and alcohol (Ashraf Z, et al., 2015). This drug 
is administered in the form of oral tablets. It acts as a competitive 
antagonist with specific and selective binding to type I Angio-
tensin II receptor (AT1) and blocks the action of angiotensin, 
relaxes muscles, dilates blood vessels, and lowers blood pressure 
(Bonfilio R, et al., 2010; Brenner BM, et al., 2001; Ashraf Z, et 
al., 2015; Goa KL and Wagstaff AJ, 1996). Also, LP inhibits the 
binding of angiotensin II to type I tissues in kidney and adrenal 
glands which decreases the water and salt retention and increases 
excretion (Ashraf Z, et al., 2015). The chemical structure of LP is 
shown in Figure 1.
The quality and the quantity (dose) of a drug are decisive factors 
that assure effectiveness and efficiency. Active Pharmaceutical 
Ingredient (API) is a substance or a mixture of substances that 
directly affects the pharmacological activity of a drug. In the phar-
maceutical research and development stage, different techniques 
are utilized to accurately determine the API concentration in a 

drug along with other excipients. It has been reported that the 
determination of LP employs several analytical techniques such 
as Liquid Chromatography (LC) (Williams RC, et al., 1996), 
High Performance Liquid Chromatography (HPLC) (Soldner 
A, et al., 1998; Lastra OC, et al., 2003), Capillary Electrophoresis 
(CE), Super Critical Fluid Chromatography (SFC) (Williams RC, 
et al., 1996; de Oliveira RP, et al., 2012), and High Performance 
Thin Layer Chromatography (HPTLC) (Bonfilio R, et al., 2010; 
Stolarczyk M, et al., 2013; Lusina M, et al., 2005). These methods 
are relatively more expensive, need special skills to handle the in-
strument, and sometimes employ hazardous solvents. Ultra Vio-
let-Visible spectrometry is one of the most common and easy to 
handle techniques used in the pharmaceutical industry as it is a 
simple, accurate, specific, and sensitive method (Jayasundara UK, 
et al., 2021).
An analytical procedure must be authenticated before concentra-
tion determination, and it is called “method validation” according 
to standards. There are several standards to be adhered to when a 
method is validated such as United States Pharmacopoeia (USP), 
Japanese Pharmacopoeia (JP), and European Union (EU) along 
with International Conference on Harmonization (ICH) guide-
lines (Kameyama Y, et al., 2019). Depending on the region and 
the requirements, a pharmaceutical manufacturer may use one 
or more standards. Method validation is used to identify to what 
extent the results are reproducible and reliable as well as wheth-
er the developed analytical technique is suitable for the intended 
use. Accuracy, precision, specificity, Limit of Detection (LOD), 
Limit of Quantitation (LOQ), linearity, range, and stability is the 
common method validation parameters according to the ICH 
guidelines (Lastra OC, et al., 2003; Borman P and Elder D, 2017; 
Tijare LK, et al., 2016; Salomi P, et al., 2018) and these are equally 
important to meet the acceptance criteria (Borman P and Elder D, 
2017). Stability testing is also an essential part of the drug develop-
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ment and analysis process. The stability of a drug formulation will reveal 
whether there is any alteration during storage that could affect the quality, 
safety, and efficacy in the cause of time (Ashraf Z, et al., 2015; Lusina M, et 
al., 2005; Siddiqui MR, et al., 2017).
In this work, an attempt was made to develop and validate a simple but fast 
analytical procedure using UV-Vis spectrophotometry to determine the 
API content of LP (Ashraf Z, et al., 2015; Lastra OC, et al., 2003). The valid-
ation parameters were tested according to ICH guidelines and the method 
was applied to commercially available LP tables to determine the actual 
API content. Further, the stability of the method was investigated to make 
the method cost-effective.

METHODOLOGY
Standard and test materials
The LP standard was obtained from State Pharmaceutical Manufacturing 
Co-operation (SPMC), Ratmalana, Sri Lanka. Six brands (A-F) of LP 50 
mg tablets were purchased from local pharmacies in Colombo District for 
market sample analysis. The de-ionized water required for the analysis was 
obtained from the in-house supply.

Apparatus and instrumentation 
UV-Visible double beam spectrophotometer (HITACHI U-2910) located 
in the institute laboratory was used to measure the absorbance of all pre-
pared samples.

Solubility and purity determination
Losartan Potassium was soluble in de-ionized water hence, no further 
chemical treatment was done to increase the solubility. However, this 
solution was sonicated in the water bath (Daihan Scientific, Korea, Model: 
Maxturdy-30) for five minutes to facilitate the dissolution. The purity of 
the standard was tested by measuring the melting point and it was revealed 
that the melting point of LP was in the range of 263-265°C which con-
firmed the standard was suitable for method validation (Ashraf Z, et al., 
2015).

Selection of wavelength
A standard stock solution of 100 ppm was prepared by dissolving and son-
icating 10.0 mg of LP standard in 100.0 mL of deionized water. A 10 ppm 
solution was prepared by diluting the 100 ppm standard solution. Subse-
quently, the absorption spectrum was recorded in the range 200 nm-400 
nm using UV-visible Spectrophotometer to obtain the maximum absorp-
tion wavelength.

Preparation of LP standard calibration curve
A 10 mg sample of LP standard was weighed accurately and transferred 
into a 100 mL volumetric flask and dissolved in deionized water and son-
icated for 5 minutes to prepare a 100 ppm standard stock solution. This 
procedure was triplicated to increase reproducibility.
The standard stock solutions were used to prepare a calibration standard 
ranging 5 ppm to 15 ppm and the absorbance of LP was measured using 
the UV-Visible spectrophotometer set at 234 nm which was determined 
in the previous section (Ripley E and Hirsch A, 2010; de Oliveira RP, et 
al., 2012).
Each concentration was prepared in triplicate using three stock solutions. 
The absorbances were measured for each sample in triplicate.

Test sample preparation
Five tablets from each brand were taken and crushed well using a mortar 
and a pestle until the approximately uniform powder was obtained. The 
average weight of the powdered yielded was measured. A 10 mg of the 
crushed sample was measured accurately, transferred into a 100 mL volu-
metric flask, and dissolved in de-ionized water. The sample was sonicated 
for about 5 minutes to increase the solubility. The test sample solution was 

then filtered to remove undissolved particles. The absorbance was meas-
ured at 234 nm. The sample preparation and absorbance measurement 
were triplicated.

Software used
All the statistical data were analyzed using Microsoft office excel (Micro-
soft apps for enterprise), Origin 8.1 (2018) packages, and the ChemSketch 
software package was used to draw structures.

RESULTS AND DISCUSSION
Selection of wavelength
The zero-order (0-D) spectrum of the 10 ppm LP standard solution re-
vealed that the maximum absorption wavelength (λmax) could not be ac-
curately determined as shown in Figure 2. Therefore, the first derivative 
(1-D) spectrum was calculated by instrumental electronic differentiation, 
and it is shown in Figure 3. Figure 3 clearly shows an intense negative peak 
at 234 nm (shows in an arrow) which was verified with the literature data 
(Bonfilio R, et al., 2010; Lastra OC, et al., 2003). Therefore, the wavelength 
of 234 nm was used to measure the absorbance of all standard and test 
solutions.

Method validation
The developed method was validated for accuracy, precision, specificity, 
Limit of Detection (LOD), Limit of Quantitation (LOQ), linearity, range, 
and stability.
Accuracy: The accuracy of the method was determined using the standard 
addition method at 3 recovery levels namely 50%, 100%, and 150%. The 
standard solutions of 5 ppm LP were spiked with all test sample solutions 

Figure 1: Potassium (2-butyl-4-chloro-1{[2(1H-tetrazol-5-yl) bi-
phenyl-4-yl] methyl} 1H-imidazol-5-yl) methanol

Figure 2:  The zero-order spectrum of Losartan Potassium (LP) in 
aqueous solution (10 ppm)
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and corresponding absorbance values were measured at 234 nm. The ac-
cepted criterion for accuracy is ± 10% deviation from the initial concentra-
tion. The recovery percentage was evaluated using equation (1).

For each concentration level, two randomly selected brand types from A 
to F were evaluated. Table 1 shows that A and B have a recovery percent-
age between 90% and 110%. This satisfies the ICH guidelines for accuracy 
which lies in between 10% deviation.
Precision: Precision was evaluated by two approaches. They are repeat-
ability and intermediate precision. 
Repeatability was evaluated by repeatedly measuring the absorbance of six 
samples prepared at 5 ppm, 10 ppm, and 15 ppm of standard solutions 
of LP. The Absorbances were measured at 234 nm using deionized water 
as blank. Relative Standard Deviation (%RSD) was calculated using the 
obtained results. Equations (2) and (3) were used to calculate the Stan-
dard Deviation (SD) and the percentage of Relative Standard Deviation 
(%RSD).

where SD is the standard deviation, N is the number of values in the data 
set, xi  is the value of each in the data set, and x̅ is the mean of all values in 
the data set.

According to the ICH guidelines, %RSD of the absorbances should be ≤ 
2% for a method to be accepted. Table 2 shows for all three concentrations, 
the %RSD was below 2% and hence it can be concluded that the developed 
method is acceptable.
Intermediate precision was determined by measuring the absorbance val-
ues of the same concentration for three consecutive days. Three replicates 
from each concentration were prepared. The absorbance values for each 
sample on three consecutive days were then evaluated and the results are 
shown in Table 3.
According to Table 3, %RSD for intermediate precision values were <2% 
which satisfies the ICH guidelines.
Specificity: Specificity is the resolution of an analyte peak to the nearest 
peak. In this study, distilled water was used as the vehicle. The absorbance 
of the sample was measured using the distilled water as the blank. As seen 
in Figure 3, the resolution of the analyte peak from the rest of the ingredi-
ents was very prominent. Hence, it could be concluded that the solvent 
system adopted for the drug component was suitable for the study.

Table 1: Accuracy data for Losartan Potassium (LP)

Recovery level (%) Brand Concentration of 
tablet (ppm)

Concentration of 
standard (ppm)

Total amount of 
API (ppm)

Recovered amount 
(ppm)

Recovery (%)

50 A 5 2.5 7.5 7.40 98.67

B 5 2.5 7.5 7.67 102.27

100 A 5 5.0 10.0 9.52 95.20

B 5 5.0 10.0 10.48 104.80

150 A 5 7.5 12.5 12.17 97.36

B 5 7.5 12.5 12.52 100.16

Note: API: Active Pharmaceutical Ingredient

Table 2: Repeatability data for LP

Sample Abs1 Abs2 Abs3 Abs4 Abs5 Abs6 Mean SD %RSD

5 ppm 0.226 0.221 0.227 0.221 0.226 0.220 0.224 0.003 1.406

10 ppm 0.427 0.424 0.415 0.412 0.422 0.419 0.420 0.006 1.342

15 ppm 0.621 0.618 0.634 0.621 0.622 0.615 0.622 0.006 1.043

Note: Absi=Absorbance of ith sample; SD: Standard Deviation; RSD: Relative Standard Deviation

Table 3: Intermediate precision data for LP

Concentration 
(ppm)

Day 1 Day 2 Day 3 Mean SD %RSD

5 0.224 0.227 0.224 0.224 0.00173 0.773

10 0.420 0.422 0.429 0.424 0.00473 1.115

15 0.622 0.623 0.639 0.628 0.00954 1.519

The amount found (amount recovered)% Recovery =  100                          (1)
Amount added (total amount present)

×
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LOD and LOQ: The LOD represents the lowest detectable measurement 
of the instrument for the method, while LOQ represents the lowest con-
centration that the analyte is reliably detected according to predefined 
targets for imprecision are met. LOD and LOQ are calculated using the 
following equations. 

where “σ” is the residual standard deviation (or standard deviation of the 
y-intercept) and “b” is the slope of the calculated regression line.
For this study, LOD was 0.489 ppm while LOQ was 1.511 ppm. It is dem-
onstrated that both values were lower than the lowest limit (i.e. 5 ppm) of 
the selected concentration range of this method.
Linearity: Five points calibration curve was prepared for the concentra-
tion range from 5 ppm to 15 ppm for LP. Then the linear regression equa-
tion and the correlation coefficients were determined as shown in Figure 4.
From the graph, it can be concluded that the experimental data points best 
fit with the linear regression with R2>0.999. Hence, the calibration plot can 
be used to determine unknown concentrations for the adopted range.
Range: The concentration limits which satisfy the linearity of the calibra-
tion curve were evaluated by the trial-and-error method. The two concen-
trations of upper and lower limit of linearity were identified as the range. 
As seen in Figure 4, the drug response is linearly increased with the in-
creasing concentration of LP. Therefore, the developed method satisfied 
the range of 5 ppm to 15 ppm.

Stability: For stability measurements, standard samples of LP were pre-
pared in 5 ppm, 10 ppm, and 15 ppm concentrations. The analysis was 
carried out by storing these samples at room temperature and in refriger-
ator conditions. The absorption measurements were carried out for time 
intervals in 24 hours (1 day), 2 days, 7 days, and 14 days after the prepar-
ation of the original standard solutions. The difference in percentage ab-
sorbance from the initial absorbance at day one (time zero), was compared 
with the selected time intervals. According to ICH guidelines, the percent-
age difference should be ± 10% with the initial concentration. As seen in 
Tables 4 and 5, the developed method shows stability up to 14 days at room 
temperature and in the refrigerator conditions as all the samples met the 
acceptance criteria of ± 10% deviation from the initial value. In both tables, 
columns 2, 4, and 6 show the absorbance values for 5 ppm, 10 ppm, and 15 
ppm samples, respectively, while columns 3, 5, and 7 show the calculated 
percentage changes.
Therefore, it can be concluded that the developed method can be applied 
for samples stored at room temperature or refrigerator conditions for up to 
two weeks without re-preparation of the calibration standards.

Test sample analysis
Six different brands of LP were analyzed by using a calibration plot de-
veloped as stated above. Using the calculated content of API and using 
equation (5), the percentage recovery was calculated. 

The actual amount of losartan potassium present in one tablet% Recovery 100           (5)
The label claimed amount of losartan potassium in one tablet

= ×

Table 6 shows the percentage recoveries of the used market samples.

Figure 3:  The first-derivative spectrum of LP in aqueous solution (10 ppm).  The pointed arrow shows the wavelength selection 
for the study

Figure 4:  Calibration plot of standard LP at 234 nm
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Table 4: Stability determination of solutions stored at room temperature

Time Abs5ppm  %Change Abs10ppm %Change Abs15ppm %Change
0 0.227 - 0.428 - 0.646 -

Day 1 0.228 -0.22 0.438 -1.15 0.643 0.23
Day 3 0.227 0.00 0.427 0.12 0.657 -0.84
Day 7 0.228 -0.22 0.444 -1.83 0.679 -2.49

Day 14 0.208 4.37 0.454 -2.95 0.690 -3.29

Table 5: Stability determination of solutions stored in refrigerator

Time Abs5ppm  %Change Abs10ppm %Change Abs15ppm %Change
0 0.227 - 0.428 - 0.646 -

Day 1 0.212 3.42 0.430 -0.23 0.644 0.16
Day 3 0.216 2.48 0.424 0.47 0.656 -0.77
Day 7 0.208 4.37 0.442 -1.61 0.654 -0.62

Day 14 0.202 5.83 0.453 -2.84 0.675 -2.20

Table 6: Test sample analysis for 50 mg LP samples
Brand Amount of drug present in one tablet (mg) %Recovery

A 49.82 99.64
B 48.77 97.54
C 53.85 107.70
D 50.67 101.34
E 50.24 100.48
F 53.26 106.52

The second column of Table 6 shows the calculated amount of API accord-
ing to the developed method and the amount ranges from 48.77 mg to 
53.85 mg per 50 mg tablet. The last column in Table 6 shows the percentage 
of API determined by the developed method. It is proven that brand B 
contains the lowest amount of API which was 97.54% while brand C has 
the highest amount of active ingredient, containing 107.70%. However, all 
brands satisfied the acceptance criteria and are hence suitable for usage. 
These results demonstrate that using the developed method, a rapid deter-
mination of the concentrations of API in LP can be obtained. 

CONCLUSION
In this study, a UV-Vis spectroscopy method was developed to determine 
the API concentration of Losartan Potassium (LP) in commercially avail-
able tablet samples. The method was validated according to ICH guide-
lines, and it was demonstrated that the developed analytical method met 
all the acceptance criteria. The developed method is simple, rapid, cost-ef-
fective, accurate, and precise. Moreover, the stability study has proven that 
the standard LP sample is stable at both the room temperature and the 
refrigerator condition for 14 days and hence no-repeat preparation is re-
quired for the day today sample analysis. The test sample analysis indicates 
that the concentration of LP can be found directly using the UV-visible 
spectrophotometer. Conclusively, the developed analytical method can be 
used for quantitative analysis for market samples of LP.
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