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Abstract
A sensitive, rapid, accurate and simple method for estimating carvedilol and losartan in pharmaceutical samples was developed.
This approach has been based upon the formation of ionic complexes of drugs with eriochrome black-T in an acidic medium
at pH=2 succeeded with extraction in the chloroform. The linear relationship of carvedilol and losartan with eriochrome black-
t has been 25 - 250 mg / mL. The evolving method was found to be accurate and accompanied by validation of the statistical
verification of analytical data. The suggested approach was applied with success to the analysis of pharmaceuticals samples
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Introduction
Carvedilol can be defined as a racemic mix of (+)-1-

(9H-carbazol-4yloxy)-3-[[2-(omethoxyphenoxy)
ethyl]amino]-2propanol (Fig. 1). It is a lipophilic
vasodilating non cardio selective-blocker, lacking the
intrinsic sympathomimetic activities, thereby, it has
enhanced tolerability in comparison to the older-blockers
(McTavish et al., 1993; Toda and therapeutics, 2003).
The absorption of the carvedilol happens rapidly after
being orally administered and is metabolized extensively
in liver (Stafylas et al., 2008). The “traditional”-blockers
of the older generation selectively. Losartan, with an
IUPAC name chemically it is2-n-butyl-4chloro-hydroxy-
methyl-1-((2c(1Htetrazol-5yl)(biphenyl-4yl) methyl)
imidazole potassium salt, it is a strong, non-peptide,
angiotensin II receptor antagonist that affect renin-
angiotensin system, used mainly for the treatment of
hypertension (Howland et al., 2006). Several reported
approaches were described for determining the LOS in
its tablet. Those approaches such as spectrophotometry
(Lande et al., 2000; Darwish, 2005). Losartan potassium
can be described as one of the competitive AT-1
angiotensin II receptor antagonist, which is helpful for
the maintenance of the constant blood pressure in spite
of the variations in a hydration state of a person, the
intake of the sodium as well as other physiological aspects.
In addition to that, the Angiotensin II carries out regulatory

tasks of the inhibition of the sodium excretion by kidneys,
inhibiting norephedrin re-uptake and stimulation of the
bio-synthesis of the aldosterone (Lifshitz et al., 2004)

Several methods such as RPHPLC (Kardani et al.,
2013), spectrophotometry (Theivarasu et al., 2010), gas
chromatography-mass spectrometry (Manohar et al.,
2013), Extractive spectrophotometric (Verma and Syed,
2007), liquid chromatography (Zarghi et al., 2007) and
HPLC (Galanopoulou et al., 2008; Sripalakit et al., 2010)
in biological samples have been reported. A new simple,
sensitive ultraviolet spectrophotometric approach was
developed for estimating the carvedilol in the
pharmaceutical dose forms without the necessity of
sample pretreatment. The suggested approach has been
developed and validated based on the parameters of the
validation. Several reported approaches were described
for determining the LOS in its tablet. Those approaches
such as the spectrophotometry (Darwish, 2005; Lande
et al., 2000), Spectrofluorimetry (Bebawy et al., 2005),
HPLC (Furtek et al., 1992; Obando et al., 2008; Ali and
Rasheed, 2020b; Ali and Rasheed, 2020a; Abdulla and
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Rasheed, 2020; Abbas and Rasheed, 2018; Seubert and
Saad Rasheed, 2017; Abbas and Rasheed, 2017a; Abbas
and Rasheed, 2017b; Al-Phalahy and Rasheed, 2016; Al-
Phalahy et al., 2016), HPTLC (Shah et al., 2001;
McCarthy et al., 1998), capillary electrophoresis (Zhang
et al., 2006; Williams et al., 1996) and electro-chemical
approaches (Habib et al., 2008a; Habib et al., 2008b).
Square wave voltammetry can be defined as a large-
amplitude differential approach where the wave-form
which is composed of a symmetric square-wave is
applied to working electrodes (Abdelmegied et al., 2014;
Głodowski et al., 1986). The objective of the present
work is developing an inexpensive and sensitive spectral
approach and give reliable results for estimating carvedilol
and losartan in pharmaceutical samples. Because the
majority of the earlier approaches include boring sample
preparation, difficult reaction conditions and costly tools,
which is why, an attempt was made towards developing
a simple approach that requires no heating for the
production of the colour, as well as low cost. This method
was used for an analysis of the quality control of the
pharmaceuticals samples of carvedilol and losartan.

Materials and Methods
Instrument

A Single beam spectrophotometer-295 (Lasany-
India) with matched quartz cells of (1cm) has been utilized
for the purpose of performing all the spectral absorbance
measurements. In addition, the pH meter type inoLab7110,
WTW-Germany. Electronic balance Mettler AE200,
Switzerland.
Reagents and solutions

All of the used chemicals have been of analytical
grade, also distilled water used for preparing all the solutions.

1mg/mL standard solution for each of the cited drugs
was prepared through dissolving solid material of (100
mg) in methanol (5 ml) as well as diluting with distilled
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water to (100 ml) in a volumetric flask. Moreover, 0. 1%
(w/v) solution of Eriochrome Black-T(EBT) prepared
through dissolving the reagent of 100 mg in distilled water
of 100 ml. Also, a buffer solution (pH = 2) has been
prepared via mixing (13 mL) of the 0.2 M hydrochloric
acid solution has been added to 50 mL of the 0.2 M KCL
solution.
General recommended procedure for the
determination of carvedilol and losartan

Aliquots related to the standard solution of losartan
and carvedilol is in range of (25-250g/mL) have been
transferred into series of calibrated flasks of (20 mL).
To each one of the flasks, a (2mL) of the KCl-HCl buffer
solution (pH 2) as well as 1.0 mL of the 0.1% Eriochrome
black-T solution have been added, while the volume is
made to the mark with the distilled water. In addition,
each flask’s content is after that shaken in (100 mL)
separating funnels for a period of 2 mins. with chloroform
of 10 ml, while the absorbance related to the created ion
pair complex in chloroform layer has been assessed at
520 nm for the two drugs against reagent blank similarly
prepared. Furthermore, the calibration curves have been
created via plotting the assessed absorbance value against
equivalent concentrations of specific drug. Table 1
presents the optimal conditions.

Results and Discussion
When the solution of a drug (carvedilol and or

losartan) was mixed with 0.1% Eriochrome black-T
solution in acidic buffered medium, a colored solution is
formed, which is then extracted into a chloroform layer.

Fig. 2: Absorption spectra of the reaction products of carvedilol and losartan
with Eriochrome black-T against their reagent blank.

Table 1: Optimum conditions of the proposed method.

Studied parameter Carvedilol Losartan
Type of buffer 2 mL KCl–HCl (pH=2)

Amount of reagent 1 mL of 01% of Eriochrome black-T
Type of organic phase 2mL of chloroform

extraction time 2.0 min

The recorded spectrum of the organic
phase for the range 380-800 nm shows a
maximum at 520 nm for the complexes
of both drugs fig. 2.

The newly formed band was due
creating ion-pair complex between
Eriochrome black-T and the drug. The
measured intensity related to this band
after extracting the developed complex
into an organic solvent (chloroform)
found to be increased with increasing the
concentration of the cited drug. There are
a lot of experimental parameters
impacting the extraction and formation
of created ion-paired complexes were
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studied univariately. The effects of the
type and pH various buffers [NaOAc–
HCl (pH 1.99-4.92), NaOAc–AcOH
(pH 3.6-5.6) and KCl–HCl (pH 1.0-
2.2)], the amount of the Eriochrome
black-T reagent (using 0.25-3.0 ml of
1%) were investigated. Fig. 3 and 4 show
that using 1mL of the chromogenic
reagent at pH 2 (using KCl–HCl buffer)
results in obtaining maximum color
intensity for both drugs.

On the other hand, the type and
volume of many organic solvents

Fig. 3: The effect of the amount of buffer.
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Fig. 4: The effect of the amount of reagent.
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Fig. 5: The effect of extraction time.
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Fig. 6: Calibration curves for final spectrophotometric
measurements at 520 nm of carvedilol and Losartan.

(acetone, carbon tetrachloride, dichloromethane and
chloroform) are tested for carrying out extraction. 2mL
of chloroform proved to give the highest extraction
efficiency. Moreover, optimum shaking time for a period
of 0.5-5 min for only one extraction was investigated to
attain equilibration. The results show that only one
extraction for 2.0 min period (Fig. 5) was the shortest
time to achieve equilibrium between the phases since it
provided a constant absorption signal of the organic phase.
Therefore, it was selected as an optimum extraction time.
Table 1, summarize the optimum experimental conditions.
Validation of the Method

• Calibration curve: Under the optimized experimental
conditions, the measured absorbance value at 520 nm
was in proportion with the concentrations of carvedilol
and losartan. Accordingly, the linear plots of the
concentration of the cited drugs in range (25-250) µg.
mL-1, against the value of absorption signal at the
mentioned wavelength indicates the obeyance of Beer’s
law, fig. 6. The slopes of two plots confirm the values of
the respective carvedilol and losartan molar absorptivities
to be 3.0894 × 10+3 L. mol-1.cm-1 and 3.0449 × 10+3 L.
mol-1.cm-1.

Other optical and statistical parameters of the
suggested method for the spectrophotometric
determinations regarding losartan and carvedilol through
ion pair complexes formation are tabulated in table 2.

• Accuracy and Precession: The accuracy and
precisions of the suggested approach have been studied
under optimum experimental conditions by analyzing six
replicates of three different standard concentrations of
carvedilol and losartan. The measurements were
accomplished within the same day. Table 3 shows the
results with regard to relative standard deviation ratio
(% RSD) as well as relative error percent indicating that
the approach is accurate and precise.

• Stability: No changes were observed in the tested
standard samples after 24 hours, which indicates the



stability regarding such drugs in solvent, as well as stability
and color acquired. However, a decrease in absorbance
was observed after that.

• Analysis of Pharmaceutical Dosage Forms: Ten
tablets of each drug were carefully weighed and crushed.
After that, each drug of (100 mg) has been transferred
to volumetric flask of (100 ml) dissolved in methanol of
(10 ml) and completed with distilled water up to the mark.
In addition, the sample solution with regard to each of
the drugs has been filtered via filter paper and after that
the aliquots regarding each of the drug solutions are
subjected to analysis following the recommended
procedure. The unknown concentration was calculated
from the regression equation. Table 4 presents the results
of recovery analysis.

The high recovery percentage indicates that the
approach is considered as free from interference due to
the presence of excipients, which might be found in
formulation dosage; hence could be used for routine

analysis and in quality control to monitor
the quality of these drugs. Moreover,
the results acquired via using the
suggested approach for analysis of
commercial tablets have been
statistically compared with reference
approach (Tulja et al., 2012). These
decisions were used in batches of the
same samples. The t- and F- values are
not exceeding the theoretical values in
any of the tests, specifying that there
weren’t considerable differences

Table 2: Quantitative parameters for the reaction of spectrophotometric
determination of carvedilol and losartan with EBT.

Parameter Carvedilol Losartan
max (nm) 520

Color purple
Linear range (g.mL-1) 25 - 250
Regression equation y = 0.0076x + 0.001 y = 0.0072x - 0.004

Correlation coefficient 0.9997 09998
Molar absorptivity (L.mol-1.cm-1) 3.0894 × 10+3 3.0449 × 10+3

Detection Limit (g.mL -1) 0.182 0.159
Sandell’s sensitivity (g.cm -2) 0.1316 0.1389

Table 3: Accuracy and precision for the estimation of
carvedilol and losartan by the recommended method.

Drug
Conc. of the drug (µg.mL-1) *RE *RSD

Taken Found % %
10 9.98 -0.20 0.09

Carvedilol 20 20.10 0.50 0.16
30 29.97 -0.10 0.31
10 10.02 0.20 0.10

Losartan 20 19.88 -0.60 0.04
30 29.98 -0.07 0.21

Table 4: Assay and Recovery studies of the proposed method.

Name of Labeled Content of the drug found mg a ± S.D % Recovery by
the dosage amount Proposed Reference the proposed

form (mg) method method method
150.02±0.0715

Carvedilol 150 F=0.2990 149.95±0.043 100.01
t=0.4561

19.99.±0.059
Losartan 20 F = 0.7828 20.025=0.051 99.95

t=0.6540

between the comparative approaches.

Conclusion
The suggested approach is sensitive, simple and rapid

and might be effectively utilized for determining such
drugs in the pharmaceutical samples. Also, the suggested
detector is cheap and available and the approach doesn’t
require to be heated to develop color.
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