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Abstract
A RP-HPLC method has been developed and validated for the determination of
Bisoprolol fumarate in bulk and in tablet formulation. The HPLC analysis was
performed on the Fortis RP Cig column (250 mm x4.6 mm) 5um particle size in
gradient mode, at 30°% using Methanol: Water (80:20) pH adjusted to 8 with
triethylamineas mobile phase; flow rate was set at 1.0 mL/min. The detection was
carried out at 230nm. The retention time forBisoprolol fumarate was found to be
found to be 6.312+ 0.02 min. Bisoprolol fumarate followed linearity in the
concentration range of 4- 24 ng/mL (r?> = 0.999). The method has successively been
applied for the determination of Bisoprolol fumaratein marketed formulation. There
was no interference from the excipients routinely present in the tablet. The drug
content for Bisoprolol fumarate was found to be 99.08 % + 0.52. Accuracy of the
method was studied by the recovery studies at three different levels i.e. 80 %, 100 %
and 120 % level. The % recovery was found to be within the limits of the acceptance
criteria within range of 99.03 — 99.31 %.
The precision of the method was studied as repeatability of sample application, intra-
day and inter-day precision. The results were examined as %RSD values of
concentration of drugs determined. The low value of %RSD (less than 2) indicates
high precision of the method. The method proved to be adequately sensitivity as
indicated by low values of LOD and LOQ.
Keywords - Bisoprolol fumarate and RP-HPLC Method.

Vol. 1st, Issue 4th January 2024

Accepted : 28 December 2023

Introduction

Bisoprolol fumarate is chemically: (RS)-1-[4-[[2-
(1- Methylethoxy) ethoxy] methyl] phenoxy] -3-
[(1 methyl ethyl) amino] propan-2-ol fumarate. It
is a Beta-adreno receptor antagonist and used as an
Anti - Hypertensive Drug. It is official in BP, USP
Bisoprolol fumarate alone (or) in combined.
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In this study a simple, accurate and precise UV-
spectrophotometric method was developed for the
estimation of bisoprolol fumarate (BF) in bulk and
tablet dosage form. The method was based on
measurement of absorbance of BF aqueous
solution at 271nm. Validation was conducted in
accordance to ICH guidelines. The calibration
curve was linear in the concentration range 5-25
ug/mL with correlation coefficient not less than
0.9986. The limit of detection and limit of
quantification were 0.22 pg/ml and 0.66 pg/ml,
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respectively. Intraday and intermediate precision
of the developed method were reflected by the low
RSD% values (1.19 and 0.854, respectively). The
recovery percentage was 105.0 £ 1.3%, n=3. The
proposed method was applied for the assay of BF
in three different brands.

Methods and Materilas :

Reagent and Chemicals

Pure standard Bisoprolol fumarate powder was
provided by Cipla Pharmaceutical Mumbai.
Acetonitrile, Methanol, water and triethylamine all
of HPLC grade were purchased from Merck,
Mumbai (India). Bisoheart ® - 5tablets having
5mg label claim was purchased from a local
market.Double distilled water was prepared by
distillation assembly.

Optimization of Chromatographic conditions
The Fortis RP C18 column (250 mm x 4.6 mm i.d.,
5um) was used for separation of drug, which gives
satisfactory resolution and run time. Mobile phase
was optimized with a view to separate Bisoprolol
fumarate. Initially, methanol and water in the
various proportions were tried as mobile phase but
the tailing of the peak was observed as shown in
Figure 5.a. Adjustment of pH of aqueous phase
combination of methanol and water was tried for
resolution of the drug but till the problem was not
solved, peak was  shown in Figure
5.b.Finally,good resolution and symmetric peak
was obtained for drug when the methanol in
combination with water used and pH of water
adjusted to 8 with triethyl amine. The flow rate of
the mobile phase was 1.0 mL/min. Under optimum
chromatographic conditions, the retention time for
bisoprolol fumarate was found to be 6.312 + 0.02
min and the detection was carried out at 230
nm.The chromatographic conditions were shown
in Table 5.1 while the typical chromatograph was
showed in Figure 5.c.

Optimization of mobile phase pH

From the chromatographic conditions, it was
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observed that; pH of water set at 8was suitable for
drug.

Optimization of Detection Wavelength

Detection using PDA detector at different
wavelength was performed. Finally, 230 nm
wavelengths  were selected as detection
wavelength.

Preparation of Stock Standard Solution

Stock standard solution was prepared by dissolving
10 mg of Bisoprolol fumarate in 100 mL of
methanol to obtain concentration 100ug/mL.
Linearity Studies

From stock standard solution, an appropriate
volume in the range of 0.4 - 2.4 mL were
transferred into six separate 10mL volumetric flask
and volume was made up to the mark to obtain
concentration in the range of 4- 24 pg/mL. From
each volumetric flask, a volume of 20puL solution
was manually injected with the help of Hamilton
Syringe. All measurements were repeated six times
for each concentration and calibration curves were
constructed by plotting the peak area versus the
corresponding drug  concentration.Calibration
curves are shown in Figure5.d and results for
linearity shown in Table 5.2.Analysis of Bulk
Material

Accurately weighed quantity 10 mg of bisoprolol
fumarate was transferred in to 100 mL volumetric
flask. It was dissolved in methanol and volume
was adjusted to mark. The solution was further
diluted to get concentration 12 pg/mL which was
subjected to proposed method and amount of
bisoprolol fumaratewas determined. The procedure
was repeated for six times; results are shown in
Table 5.3.

Analysis of marketed Formulation

Ten tablets were weighed accurately and
powdered. An amount of the powder equivalent to
5mg of bisoprolol fumaratewas transferred to 100
mL volumetric flaks containing 50mL of methanol,
shaken manually for 20 min and volume was made
up to the mark using same solvent and filtered

(17)



Vidyapharma : Peer Reviewed Journal for Pharmaceutical, Chemical Sciences and Ayurveda Vol 1st, Issue 4th January 2024

through Whatmann filter no. 41. From it,2.4 mL
was diluted to 10mL to get 12pg/mL solutions and
injected into system for analysis. Results are
shown in Table5.4

Validation

The proposed method was validated as per ICH
guidelines. The solutions of the drug were
prepared as per the earlier adopted procedure given
in the experiment.

Accuracy (Recovery Study)

Accuracy was determined by performing recovery
studies by spiking different concentration of pure
drug in pre-analyzed sample solution. To analyzed
sample solution(8 pg/mL), a known amount of
stock standard solution was added at different level
i.e. 80%, 100% and 120%. The solutions were re-
analyzed by proposed method; the results are
shown in Table 5.5.

Precision

Precision of the method was studied as intra-day
and inter-day variations and also as repeatability.
Intra — day and Inter — day Precision

Intra-day precision was determined by analyzing 8,
12 and 20 pg/mL of bisoprolol fumarate solutions
for three times in the same day. Inter-day precision
was determined by analyzing same concentration
at three different days over a period of week ;the
results are shown in Table 5.6.

Repeatability

Repeatability was determined by analyzing
8ug/mL concentration of bisoprolol fumarate for
six times within short interval of time within a day
and the results are shown in Table 5.7.

Sensitivity

The sensitivity of measurement of bisoprolol
fumarate by the use of the proposed method was
determined in terms of the LOD and LOQ. The
LOD and LOQ were calculated using equation
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LOD = 3.3 X N/B and LOQ = 10 X N/B; Where,
‘N’ is standard deviation of the peak areas of the
drug (n = 3), taken as a measure of noise, and ‘B’
is the slope of the corresponding calibration curve.
It was performed in range 4-8 pg/mL.

Specificity and Selectivity

The analyte should have no interference from other
extraneous components and be well resolved from
them. Specificity is a procedure to detect
quantitatively the analytein presence of component
that may be expected to be present in the sample
matrix,while selectivity is the procedure to detect
qualitatively the analyte in presence of components
that may be expected to be present in the sample
matrix.The method is quite selective. There was no
other interfering peak around the retention time of
bisoprolol fumarate; also, the base line did not
show any significant noise.

Ruggedness

Appropriate volume of sample solution, 8ug/mL
was prepared and analyzed by two different
analysts  using  similar  operational  and
environmental conditions. Area was measured for
same concentration solutions, six times.The results
are shown in Table 5.8.

Robustness

Robustness of the method was studied by making
deliberate variations in the chromatographic
conditions and effects on the peak areas were
recovered. Different chromatographic parameters
such as variations in flow rate, mobile phase
composition and change in pH of mobile phase
were made. It was performed using 12ug/mL of
bisoprolol fumarate and the effects on the peak
areas were recorded. The each parameter was
repeated for six times. The results are shown in
Table 5.9.
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Table 5.2: Linearity Study of Bisoprolol fumarate

Concentration of Peak Area % RSD
Bisoprolol fumarate [Mean = SD; n =5]
[ng/mL]
4 32508.12 +378.61 1.10
8 68275.61 + 335.73 0.49
12 98398.25 + 897.86 0.91
16 136772.75 + 1126.80 0.82
20 170724.75 + 613.28 0.35
24 267636.25 £ 710.10 0.34

Table 5.3: Analysis of bulk material

Component Amount taken Amount Found % %RSD [n=6]
in[ug/mL] [pg/mL]+ SD Amount
found
Bisoprolol
12 11.93 99.41 0.31
fumarate

Table 5.4: Analysis of Tablet formulation
Brand Name:  Bisoheart ® - 5Mfg. By: Mankind Pharmaceutical

Component Amount takenin Amount Found % Amount found % RSD
[ pg/mLj] [ pg/mL] +SD
+SD [n =6]
Bi lol
1SOprolo 12 11.89 99.08 + 0.52 0.52
fumarate
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Table 5.5: Accuracy studies

Initial Excess drug added  Amount recovered + Recovery  %RSD
Drug amount to the analyte [%0] S.D. [90] [n=3]
[ng/mL] [ng/mL]
Bisoprolol 8 80 14.3£0.12 99.30 0.45
fumarate 8 100 15.89+0.15 99.31 0.34
8 120 17.43+£0.15 99.03 0.65

Table 5.6: Precision studies

Drug Conc. Intra —day Inter- day
[pg/mL] Amount Found [%] [n = 3] Amount Found [%] [n = 3]
Mean % RSD Mean % RSD
Bisoprolol 8 99.23 0.49 99.54 0.71
fumarate 12 99.12 0.68 99.78 0.86
20 98.83 091 99.01 1.02

Table 5.7:Repeatability studies

Drug Concentration Peak Area % RSD
[ng/mL] Mean + SD, [n = 6]
Bisoprolol fumarate 8 68200.75 0.56
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Table5.8: Ruggedness study

Drug Amt in pg/mL % Amount Found [n = 6] % RSD
Analyst Analyst Analyst Analyst
I 1 I 1
Bisoprolol 12 99.65 99.33 0.74 0.92
fumarate

Table 5.9: Robustness Studies

Sr. No. Parameter % RSD
Mobile phase composition

1. a) Methanol : water (78: 22 v/v) 0.53
b) Methanol : water (82: 18 v/v) 0.38

pH of Mobile Phase
2. a) 8.1 0.97
b) 7.9 0.47

Change in Flow Rate
3. a) 0.9 0.65
b) 1.0 0.82

Table 5.10: System Suitability Test

System suitability Parameters Bisoprolol Fumarate
Retention time (min) 6.3
Theoretical Plates(N) 8386.15

Tailing Factor 1.01
Capacity factor 15
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Figure 5.a Chromatogram of Bisoprolol fumarate in methanol : water (80:20 %
v/v) as mobile phase.
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Figure 5.b Chromatogram of Bisoprolol fumarate in methanol : water at pH8(70:30
% v/v) as mobile phase.
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Summary and Conclusion :

Bisoprolol is a beta-1 adrenergic blocking agent
used to prevent myocardial infarction and heart
failure and to treat mild to moderate hypertension.
Bisoprolol is a cardioselective [1-adrenergic
blocking agent used to treat high blood pressure. It
is considered a potent drug with a long-half life
that can be used once daily to reduce the need for
multiple doses of antihypertensive drugs.
Bisoprolol is generally well tolerated, likely due to
its Pl-adrenergic receptor selectivity and is a
useful alternative to non-selective p-blocker drugs
in the treatment of hypertension such as Carvedilol
and Labetalol. It may be used alone or in
combination with other drugs to manage
hypertension and can be useful in patients with
chronic obstructive pulmonary disease (COPD)
due to its receptor selectivity.

It is available in Indian market in the form
of tablet dosage form.As very few analytical
methods are available in literature for analysis of
Bisoprolol fumarate in bulk and in tablet
formulation; therefore, established RP-HPLC
method and summarized as follows

Method :

Development and Validation of RP-HPLC
method for estimation of Dbeta-blocker
Bisoprolol fumarate in Bulk and Tablets

A RP-HPLC method has been developed and
validated for the determination of Bisoprolol in

bulk and in tablet formulation. The HPLC analysis
was performed on the Fortis RP Cig column (250
mm Xx4.6 mm) Sum particle size in gradient mode,
at 30% using Methanol: Water (80:20) pH
adjusted to 8 with triethylamine as mobile
phase; flow rate was set at 1.0 mL/min. The
detection was carried out at 230nm. The retention
time forBisoprolol fumarate was found to be found
to be 6.312+ 0.02 min. Bisoprolol fumarate
followed linearity in the concentration range of 4-
24 pg/mL (r> = 0.999). The method has
successively been applied for the determination of
Bisoprolol fumarate in marketed formulation.
There was no interference from the excipients
routinely present in the tablet. The drug content for
Bisoprolol fumarate was found to be 99.08 % =+
0.52. Accuracy of the method was studied by the
recovery studies at three different levels i.e. 80 %,
100 % and 120 % level. The % recovery was found
to be within the limits of the acceptance criteria
within range of 99.03 — 99.31 %.

The precision of the method was studied as
repeatability of sample application, intra-day and
inter-day precision. The results were examined as
%RSD values of concentration of drugs
determined. The low value of %RSD (less than 2)
indicates high precision of the method. The
method proved to be adequately sensitivity as
indicated by low values of LOD and LOQ
.Summary of developed method is shown in Table
6.1

Table 6.1: Summary of RP-HPLC method

Parameter Bisoprolol fumarate
Linearity range [pug/mL] 4-24

Correlation coefficient 0.999

LOD [ng] 0.39

LOQ [ug] 1.17

% Recovery [n = 3,% RSD] 0.45-0.65
Ruggedness

Analyst | [n=6] 0.74

Analyst 11 [n=6] 0.92
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Precision [% RSD]

Repeatability of Injection 0.56
[n=6]

Intra-day [n = 3] 0.49-0.91
Inter-day [n = 3] 0.71-1.02
Robustness Robust
Specificity Specific
Retention time [tg] 6.312
Theoretical plates [N] 8386.15
Capacity factor [K’] 15
Tailing Factor [T] 1.01
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