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A simple, specific, accurate and precise reverse phase high performance liquid . chromatographic method was
developed for the simultaneous estimation of bisoprolol fumarate and hydrochlorothiazide'in tablet dosage form.
A lichrospher 100 C-18, 5 um column 20 cm x 4.6 mm in isocratic mode; with mabile phase containing water,
acetonitrile and tetrahydrofuran in proportion of 80:20:5 v/v/v were.used. The flow rate was 1 ml/min, and
effluent was monitored at 225 nm. The retention time of bisoprolol-fumarate andhydrochlorothiazide were 1.48
+0.02 and 4.72 + 0.03 min respectively, and the resolution factorwas 9.0. Linearity values for bisoprolol fumarate
and hydrochlorothiazide were in the range of 10-150 pg/ml and-1-90 pg/mi respectively. The limit of detection
and limit of quantification for bisoprolol fumarate was found to‘be 3.5 and 8.5 pg/ml respectively; and for
hydrochlorothiazide, 0.4 and 0.9 ug/ml respectively. The proposed method is accurate, precise, specific and rapid
for simultaneous estimation of bisoprolol fumarate and hydrochlorothiazide.in tablet dosage form.

Bisoprolol fumarate (BSF) is a cardioselective«R,-
adrenergic blocker. Chemically, BSF is, (*)-1-[4-[[2-(1-
methylethoxy)ethoxy]methyl]phenoxy]-3-[(1-
methylethyl)amino]-2-propanol(E)-2-butenedioate (2:1)%
Various analytical methods such as*HPLC?¢, ‘L.C-MS® and
capillary isotechophoresis’®-are reported.in the literature
for the estimation of bisoprolol fumarate alone ‘in-biological
fluids/pharmaceutical formulatioens.Hydrochlorothiazide
(HCTZ) is thiazide diuretic and-administered orally in the
treatment of hypertension and eedema. Chemically, HCTZ is
6-chloro-3,4-dihydro-2H-1,2,4-benzothiadiazine-7-
sulphonamide-1,1-dioxide™. It is official in IP, BP and USP.
The literature describes HPLC!?1° non-aqueous
titration222, differential pulse anodic voltameter?, LC-
MS? and fluoromeric** methods for the estimation of
hydrochlorothiazide alone in biological fluids/
pharmaceutical formulations. Fixed dose combination
containing BSF and HCTZ is available in tablet dosage
form in the market. Analytical methods for estimation of
BSF and HCTZ in combination are not found reported in
literature. The present paper describes a precise,
accurate, specific and sensitive RP-HPLC method for
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simultaneous estimation of BSF and HCTZ in tablet
dosage forms.

MATERIALS AND METHODS

High performance liquid chromatography including a
Hitachi pump L-7110 equipped with universal injector
77251 (Rheodyne), Hitachi L-7420 UV/Vis detector,
Merck-Hitachi HSM software, Lichrospher 100 C-18, 5 pm
column having dimensions 20 cm X 4.6 mm i.d. was used.
Reference standard of bisoprolol fumarate was obtained
from Intas Pharmaceuticals Ltd., Ahmedabad, and
hydrochlorothiazide was obtained from Torrent
Pharmaceuticals Ltd., Ahmedabad. Tablets of two different
brands having combination of BSF and HCTZ were
purchased from a local pharmacy. Acetonitrile, water and
tetrahydrofuran used were of HPLC grade.

Preparation of mobile phase and standard stock
solution:

Mobile phase was prepared by mixing acetonitrile, water
and tetrahydrofuran in proportion of 80:20:5 v/v/v. The
mobile phase was filtered through 0.45 micron membrane
filter and degassed by ultrasonicated for 15 min. The
standard stock solutions (1 mg/ml) of BSF and HCTZ were
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prepared by dissolving 25 mg of drug in 25 ml of
methanol and ultrasonicated for 15 min. The standard
stock solutions were further diluted with mobile phase to
obtain concentration range of 10-150 pg/ml and 1-90 pg/
ml for BSF and HCTZ respectively.

Calibration curve:

Linearity of the method was investigated by serially
diluting the stock solutions to give a concentration range
of 10-150 pg/ml and 1-90 pg/ml for BSF and HCTZ
respectively. An aliquot (20 pl) was injected using
mixture of water, acetonitrile and tetrahydrofuran in
proportion of 80:20:5 v/v/v as mobile phase. Calibration
curves were constructed by plotting peak area against
concentration. The flow rate was maintained at 1.0 ml/
min. Temperature of the column was kept at ambient,
and the effluent was monitored at 225 nm. The retention
times were 1.48+0.02 and 4.72+0.03 min, respectively with
resolution factor of 9.0.

Analysis of marketed formulations:

Assays of tablets of two different brands — Lodoz tablet
of Merck Limited having combination of BSF 2.5 mg and
HCTZ 6.25 mg (Brand 1); and Carbis-H tablet of
Unichem Laboratories Ltd. having combination of BSF 5.0
mg and HCTZ 6.25 mg (Brand 2) — were performed.
Twenty tablets each of Brand 1 and Brand 2 were
separately weighed and powdered.’ The powder
equivalent to 25 mg of BSF and 62.5:mg of HCTZ for
Brand 1; and 25 mg of BSF and. 31.25 mg of HCTZ for
Brand 2 was dissolved in 25 mlof methanol;.ultrasonicated
for 15 min and filtered through 0.45 micron membrane
filter. Standard solutions, of tablets were further diluted
with mobile phase to abtain concentration of 25 pg/ml of
BSF and 62.5 pg/ml of HCTZ-for Brand 1; and 25 pg/ml
of BSF and 31.25 ug/ml of HCTZ for Brand 2; and were
subjected to HPLC analysis as described earlier. From
the peak area of BSF and HCTZ, the amount of drugs in
samples was computed.

RESULTS AND DISCUSSION

Several mobile phase compositions were tried to resolve
the peaks of BSF and HCTZ. The optimum mobile phase
containing water : acetonitrile : tetrahydrofuran (80:20:5 v/
v/v) was selected because it was found ideal to resolve
the peaks of BSF (RT = 1.48 + 0.02) and HCTZ (RT =
4.72 + 0.03) with resolution factor of 9.0. Quantification
was achieved with UV detection at 225 nm based on peak
area. A representative chromatogram is shown in fig. 1.
Parameters of chromatogram are shown in Table 1. As
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Fig. 1: Typical chromatogram of BSF and HCTZ
1. bisoprolol fumarate (BSF, 1.48-min) and 2. hydrochlorothiazide
(HCTZ, 4.72 min)

per USP XXIII, system suitability tests were carried out
on freshly: prepared sstandard stock solutions of bisoprolol
fumarate and hydrochlorothiazide, and parameters
obtained-with 20 pl injection volume are summarized in
Table 1.

Linear regression data showed a good linear relationship
over a_concentration range of 10-150 pg/ml for BSF and

TABLE 1: VALIDATION AND SYSTEM SUITABILITY
PARAMETERS

Parameters BSF HCTZ
Retention time (min) 1.48+0.02 4.72+0.03
Linearity range (pg/ml) 10 -150 1-90
Correlation coefficient (r?) 0.9988 0.9996
Regression equation (y=mx+c)*

Slope (m) 12172 104432
Intercept (c) -3653 102682
Tailing factor 1.14 1.81
Theoretical plates 539 2799
Resolution factor - 9.0
% RSD (n = 5) 0.512 0.620
Limit of detection (pg/ml) 3.5 0.40
Limit of quantification (pg/ml) 8.5 0.90

BSF = Bisoprolol fumarate; HCTZ = Hydrochlorothiazide; y = Peak area; x =
concentration in pg/ml, RSD = Relative Standard Deviation

TABLE 2: INTRA-DAY AND INTER-DAY PRECISION
STUDY

Bisoprolol fumarate Hydrochlorothiazide

Conc. % RSD Conc. % RSD
(pg/ml) Intra- Inter-  (pg/ml) Intra- Inter-
day day day day
20 1.846 0.914 5 1.197 1.785
35 1.168 0.191 10 0.834 0.736
50 1.418 0.844 20 0.643 0.364
70 1.459 0.115 30 1.137 1.161
90 1.060 0.155 40 0.831 1.205

RSD = Relative Standard Deviation (n = 3)
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TABLE 3: ASSAY RESULTS OF COMBINED TABLET DOSAGE FORMS

Formulations Bisoprolol fumarate

Hydrochlorothiazide

Label claim Amount found* % assay + SD Label claim Amount found* % assay + SD

mg/tab mg/tab + SD mg/tab mg/tab + SD
Brand | 2.5 2.489+0.007 99.51+0.29 6.25 6.249+0.090 99.99+1.47
Brand Il 5.0 4.959+0.034 99.18+0.69 6.25 6.179+0.058 99.86+0.93

*Average of three determinations; SD = Standard deviation

TABLE 4: % RECOVERY OF BISOPROLOL FUMARATE AND HYDROCHLOROTHIAZIDE IN COMBINED DOSAGE FORM

Formulations Bisoprolol fumarate

Hydrochlorothiazide

Amount Amount % recovery = SD Amount Amount % recovery = SD
added recovered* added recovered*
(ng/ml) (ng/ml) (ng/ml) (pg/ml)
Brand | 5 4.96 99.33+0.42 5 4.97 99.33+0.47
10 10.19 101.47+1.13 10 10.21 102.32+0.39
15 14.86 98.88+0.59 15 14.99 99.89+0.13
20 20.30 101.69+0.52 20 20.29 101.46+0.65
Average recovery Average recovery
100.34+0.67 100.75+0.41
Brand Il 5 5.10 102.09+0.26 5 4.99 100.45+1.43
10 10.12 101.17+0.22 10 10.25 102.50+0.02
15 14.95 99.68+0.39 15 15.42 102.78+0.03
20 20.13 100.63+0.22 20 20.28 101.20+0.63
Average recovery Average recovery
100.34+0.67 101.73+0.53

*Average of three determinations

1-90 pg/ml for HCTZ. The correlation coefficients (r?)
were 0.9988 and 0.9996 for BSF and HCTZ respectively.
The limit of detection and limit of quantification were
found to be 3.5 and 8.5 pg/ml respectively-for BSF and
0.40 and 0.90 pg/ml respectively for HCTZ. The-values
indicate that the method is sensitive! The intra-day and
inter-day precisions were determined by analyzing
standard solutions in the concentration range-of 20-90 g/
ml and 5-40 pg/ml for BSF and. HCTZ respectively
(Table 2). The lower values of %-RSD indicate that the
method is precise. Repeatability was performed by
injecting 50 pg/ml solution of BSF and 20 pg/ml solution
of HCTZ, five times, and-peak areas were measured.
The % RSD was found to be 0.512 and 0.620 for BSF
and HCTZ respectively.

Analysis was carried out using optimized mobile phase for
tablets of Brand 1 and Brand 2 containing combination of
bisoprolol fumarate and hydrochlorothiazide. The average
contents of BSF and HCTZ were 2.489+0.007 and
6.249+0.090 respectively for Brand 1 and 4.959+0.034 and
6.179+0.058 respectively for Brand 2, which are in good
agreement with the label claim (Table 3).

To study accuracy of the developed method, recovery

study was carried out using standard addition method at
four different levels for both the brands, and the %
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recoveries.were calculated. The average % recoveries
were 100.34+0.67 and 101.75+0.41 for BSF and HCTZ
respectively in Brand 1; and 100.89+0.27 and 101.73+0.53
for-BSF and HCTZ respectively in Brand 2 (Table 4).
The results revealed that there was no interference of
excipients. The proposed RP-HPLC method is accurate,
precise, sensitive, selective and rapid for simultaneous
estimation of BSF and HCTZ in combined tablet dosage
form.
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