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Validation of a New Spectrophotometric Method for the
Assay of Bisoprolol Fumarate using Tropaeolin 00
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A spectrophotometric method for the assay of bisoprolol fumarate was established based on an ion pair
complex formed between bisoprolol and tropaeolin 00, in acidic medium, which could be quantified after
being extracted in dichloromethane, by measuring its maximum absorbance at 412 nm. The working
procedure was established and the analysis method was validated. Thus, 1 mL 0.05M hydrochloric acid and
1 mL of 0.01% tropaeolin 00 aqueous solutions were added to 1.0 mL bisoprolol fumarate solution. Fifteen
minutes later the absorbance was measured at 412 nm, using as reference a blank sample prepared in the
same conditions. The method presented a good linearity in the range 5-30μg·mL-1 and the correlation coefficient
was r = 0.9995. The limit of detection (LOD) was 0.67μg·mL-1 and the limit of quantification (LOQ) was
2.23μg·mL-1. The relative standard deviation for the precision of the method was 0.78. While studying the
accuracy of the method a mean recovery of 100.3 % was established. The experimental data obtained
showed a good sensitivity of the method and the obtained value of the specific absorbance for this method
was much higher than that of the corresponding bisoprolol solution in the UV.
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Beta-blockers belong to amine derivatives and have
quite important biological function [1,2].

Bisoprolol fumarate is a highly selective β1-
adrenoreceptor antagonist used for the treatment of
coronary disease and hypertension [3,4]. Chemically,
bisoprolol fumarate is (±)-1-[4-[[2-(1-Methylethoxy)
ethoxy]methyl] phenoxy]-3[(1-methylethyl)amino]-2-
propanol(E)-2-butenedioate (2:1) (salt) [5]. It possesses
an asymmetric carbon atom in its structure and it is
provided as a racemic mixture. The S(-) enantiomer of
bisoprolol is responsible for the therapeutic effect of
reducing blood pressure and most of its beta-blocking
activity. Bisoprolol has also shown beneficial cardiac
effects in the treatment of hypertension [6-8].

Bisoprolol fumarate can be quantitatively determined in
biological fluids and in pharmaceutical formulations by
various methods such as UV spectrophotometry, HPLC,
HPTLC, densitometry [9-15]. One method has been
reported for the quantitative determination of bisoprolol by
visible region spectrophotometry [16].

This paper presents a new spectrophotometric method
for the assay of bisoprolol using tropaeolin 00 as reagent.
The developed method was validated using pure substance
[17-22].

Experimental part
Materials and method
Apparatus

Absorbance was measured in quartz cuvettes using a
Hewlett Packard 8453 UV–Vis spectrophotometer while
maintaining the temperature at 250C.
Reagents

Only analytical grade chemicals were used as reagents,
such as: bisoprolol fumarate (100.07% pure substance
provided by Unichem Laboratories LTD, India), hydrochloric

acid (Tunic Prod, Romania), dichloromethane (Fluka,
Germany); tropaeolin 00 (Tunic Prod, Romania).

A 100 μg·mL-1 stock bisoprolol solution was then diluted
to obtain standard solutions of various concentrations.

Assay procedure: 1 mL 0.05 M hydrochloric acid and 1
mL 0.01% (w/v) tropaeolin 00 aqueous solution were added
to each 1.0 mL of bisoprolol fumarate solution with a
concentration in between 5-30 μg·mL-1. The complex was
then extracted using dichloromethane. Fifteen minutes
later the absorbance was measured at 412 nm, using as
reference a blank sample prepared in the same conditions.

Assay validation
The limit of detection (LOD) and the limit of

quantification (LOQ) were calculated using the following
formulae:

LOD = 3·SD·Slope-1

LOQ = 10·SD·Slope-1

where:
SD = standard deviation of the intercept;
slope = the slope of the calibration curve equation.
Method precision was evaluated through repeatability

and reproducibility. Using the experimental data the sample
concentration was calculated using the calibration curve
equation.

Standard addition method was used to evaluate the
accuracy of the method.

Results and discussions
The basic spectrophotometric conditions were designed

to be simple and easy to use and reproduce and were
selected after testing the different conditions that affect
spectrophotometric analysis like chemical and
instrumental factors.
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Analyzing the absorption spectra shown in figure 1, the
wavelength of maximum absorption was established at
412 nm. It was used for all the measurements.

The influence of the concentration of reagents upon
maximum absorption was investigated. The optimal
concentration of the tropaeolin 00 aqueous solution was
found to be 0.01% (w/v) and 0.05 M hydrochloric acid was
used with best results according to the data shown in table
1.

The complex formation reaction of bisoprolol and
tropaeolin 00 was found to be finished after 5 min.

Stability was evaluated at ambient temperature without
protection of light. The absorbance was measured after

15 min have passed since dichloromethane extraction
according to the experimental data from table 2.

Validation of the method
Linearity was assessed by analyzing the obtained data

shown in table 3 by linear regression and the calibration
curve from figure 2 was obtained.

The parameters obtained for the validation of the
method are summarized in table 4.

While studying the precision of the method, for all sets
of data shown in table 5, the relative standard deviation
was lower than 2% (RSD = 0.78), which proved that the
proposed method was precise.

Fig. 1. Absorption spectra of reaction product against
reagent blank

Table 1
REAGENTS CONCENTRATION

Table 3
LINEARITY DETERMINATION

Table 2
STUDY OF THE STABILITY OF THE

COMPLEX
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Fig. 2.Calibration curve

It was established that the recovery for the studied
concentration range was in between 99.20% and 101.88%
and the mean was 100.3%. These values proved that the
proposed method was accurate (table 6).

The values of specific absorbance for bisoprolol and
reaction product in dichlormethane solutions are
A1%

1cm,223nm=395  and A1%
1cm,223nm= 1095 respectively. So,

Table 4
METHOD VALIDATION SUMMARY

Table 5
PRECISION

Table 6
ACCURACY
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the sensibility of this method is three times greater than of
the direct UV determination of bisoprolol.

Conclusions
This study describes the successful development of a

simple spectrophotometric method for the determination
of bisoprolol fumarate.. The proposed method is based on
the formation of a colored complex combination with
tropaeolin 00. The method was validated by determining
the following parameters: linearity range 5-30 μg·mL-1, r =
0.9997, r2 = 0.9997, LOD = 0.67 μg·mL-1, LOQ =
2.23μg·mL-1, precision (RSD = 0.78 %)  and accuracy
(100.3 % mean recovery).

All analytical reagents used are inexpensive, quite stable
and widely available in analytical laboratory. Complex
procedures are not required. The earlier reported methods
involved costlier techniques.

The methods are suitable for routine analysis in quality
control laboratories.
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