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A Validated RP-HPLC Method for Simultaneous
Estimation of Nebivolol and Hydrochlorothiazide in

Tablets
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A simple, selective, rapid, precise and economical reverse phase high pressure liquid chromatographic method has been
developed for the simultaneous estimation of nebivolol and hydrochlorthiazide from pharmaceutical formulation.
Phenomenex Gemini C,; (25 cmx4.6 mm i.d., 5 p) column with a mobile phase consisting of acetonitrile: 50mM
ammonium acetate (adjusted to pH 3.5 using orthophosphoric acid) (70:30 v/v) at a flow rate of 1.0 ml/min was
used. Detection was carried out at 254 nm. Probenecid was used as an internal standard. The retention times of
probenecid, nebivolol and hydrochlorthiazide were 13.05, 3.32 and 4.25 min, respectively. The developed method
was validated in terms of accuracy, precision, linearity, limit of detection, limit of quantitation and solution stability.
The proposed method can be used for the estimation of these drugs in combined dosage forms.
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Nebivolol is chemically designated as 1-(6-
fluorochroman-2-yl)-{[2-(6-fluorochroman-2-yl)-2-
hydroxy-ethyl]amino}ethanol!. It is a selective B1
receptor blocker used in the treatment of hypertension.
Hydrochlorothiazide belongs to the thiazide class
of diuretics. Many methods have been described in
the literature for the determination of nebivolol and
hydrochlorothiazide individually and in combination
with other drugs*". The present work describes the
development of a validated RP-HPLC method, which
can quantify these components simultaneously from a
combined dosage form and the method, was validated
following the ICH guidelines't.

Acetonitrile HPLC grade was procured from E. Merck
(India) Ltd, Mumbai. Ammonium acetate AR grade
was procured from Qualigens fine chemicals, Mumbai.
Water HPLC grade was obtained from a Milli-QRO
water purification system. Reference standards of
nebivolol and hydrochlorothiazide were obtained from
Unichem Pharmaceuticals, Mumbai and probenecid
was procured from Cadila Pharmaceuticals Ltd,
Ahmedabad.

Chromatographic separation was performed on a
Shimadzu® liquid chromatographic system equipped
with a LC-10AT-vp solvent delivery system (pump),
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SPD M-10AVP photo diode array detector, Rheodyne
77251 injector with 50 ul loop volume. Class-VP
6.01 data station was applied for data collecting and
processing (Shimadzu, Japan). A Phenomenex Gemini
C,, column (25 cmx4.6 mm i.d., 5 p) was used for the
separation, mobile phase of a mixture of acetonitrile
and 50 mM ammonium acetate (adjusted to pH 3.5
using orthophosphoric acid); (70:30 v/v) was delivered
at a flow rate of 1.0 ml/min with detection at 254 nm.
The injection volume was 50 pul and the analysis was
performed at ambient temperature.

Standard stock solutions of 1.0 mg/ml nebivolol and
hydrochlorothiazide were prepared separately using
a mixture of water and acetonitrile (1:1 v/v) solvent.
From the standard stock solution, mixed standard
solutions were prepared with solvent of different
concentrations ranging from 2 to 10 pg/ml of nebivolol
and from 2.5 to 12.5 pg/ml of hydrochlorothiazide
with 50.0 pg/ml of probenecid as internal standard.

Twenty tablets of Nebicard-H each containing 5.0 mg
of nebivolol and 12.5 mg of hydrochlorothiazide were
weighed and finely powdered; a quantity of powder
equivalent to 5.0 mg of nebivolol and 12.5 mg of
hydrochlorothiazide was weighed and transferred to
a sintered glass crucible. To this 5.0 ml of 1.0 mg/
ml solution of probenecid was added and the drugs
were extracted with three quantities, each of 20 ml of
mixture solvent. The combined extracts were made up
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to 100 ml with mobile phase and further dilutions were
made to get a concentration of 5.0 ug/ml of nebivolol,
12.5 pg/ml of hydrochlorothiazide (theoretical value)
and 50.0 pug/ml of probenecid as internal standard and
this solution was used for the estimation.

With the optimized chromatographic conditions, a
steady baseline was recorded, the mixed standard
solution was injected and the chromatogram was
recorded. The retention times of probenecid, nebivolol
and hydrochlorothiazide were found to be 13.05,
3.32 and 4.25 min, respectively. This procedure was
repeated for the sample solution obtained from the
formulation. The response factor (peak area ratio of
standard peak area to the internal standard peak area)
of the standard solution and sample solution were
used for calculation.

The HPLC procedure was optimized with a view to
develop precise and stable assay method. The typical
chromatogram of sample solution is shown in fig. 1.
Detection was done at 254 nm. The peak area ratios
of standard and sample solutions were calculated. The
resolution factor at the above said condition was 1.7.
The assay procedures were repeated for six times and
mean peak area and mean weight of standard drugs
was calculated and found to be 4.95+1.24 mg of
nebivolol and 11.64+0.412 mg of hydrochlorothiazide.
The results of analysis shows that the amounts of
drugs were in good agreement with the label claim
of the formulation.

The method was validated for accuracy, precision,
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Fig 1: Typical chromatogram of sample solution

Peak at 3.32 min is for nebivolol HCI, peak at 4.25 min is for
hydrochlorothizide and peak at13.05 min is for the internal standard,
probenecid
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linearity, LOD, LOQ, ruggedness and robustness
as per ICH guidelines. The accuracy of the method
was determined by recovery experiments. Recovery
studies were carried out six times and the average
recovery found to be 98.25% for nebivolol and 98.65%
hydrochlorothiazide, respectively. The precision of the
method was demonstrated by inter day and intra day
variation studies and having RSD value less than 1%.

The linearity of the method was determined at
five concentration levels ranging from 2 to
10pg/ml for Nebivolol and 2.5 to 12.5ug/ml for
Hydrochlorothiazide. The slope and intercept value for
calibration curve was y= 0.0026x-0.0025 (R?=0.998)
for nebivolol and y= 0.0058x-0.0002 (R*=0.9995)
for hydrochlorothiazide. The LOD for nebivolol and
hydrochlorothiazide was found to be 10 ng/ml and
5.0 ng/ml, respectively. The LOQ was 30 ng/ml
and 15 ng/ml for nebivolol and hydrochlorothiazide,
respectively.

The ruggedness of the method was determined by
carrying out the experiment on different instruments
like Shimadzu HPLC (LC 2010 A HT), Agilent HPLC
and Water’s Breeze HPLC by different operators
using different columns of similar type like Hypersil
C ¢ Phenomenex Gemini C,, and Hichrom C,,.
Robustness of the method was determined by making
slight changes in the chromatographic conditions. It
was observed that there were no marked changes in
the chromatograms, which demonstrated that the RP-
HPLC method developed, are rugged and robust.

In order to demonstrate the stability of both standard
and sample solutions during analysis, both solutions
were analyzed over a period of 5 h at room
temperature. The results show that for both solutions,
the retention time and peak area of NEB and HCTZ
remained almost unchanged (% RSD less than 2.0) and
no significant degradation within the indicated period.

The column efficiency, resolution and peak asymmetry
were calculated for the standard solutions (Table 1).
The values obtained demonstrated the suitability of
the system for the analysis of this drug combination
and the system suitability parameters fall within £3%
standard deviation range during routine performance
of the method.

The proposed RP-HPLC method for the simultaneous
estimation of Nebivolol and Hydrochlorthiazide in
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LOD (ng/ml) 10 5.0 7. Gilliard JA, Ritter C. Simulations of liquid chromatography-diode array
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mixture analysis techniques. J Chromatogr A 1997;758:1-18.

. . . . 8. Vonaparti A, Kazanis M, Panderi I. Development and validation of
combined dosage form is accurate, precise, linear, liquid chromatographic electro spray ionization mass spectrometric
rugged, robust, simple and rapid. Hence the present RP- method for the determination of benazepril, benzeprilat and
HPLC method is suitable for the quality control of the l(:g(sirochlorothlamde in human plasma. J Mass Spectrom 2006;41:593-
raw materlals, formulations and dissolution studies. 9. Valizadeh H, Zakeri-Milani P, Islambulchilar Z, Tajerzadeh H.

A simple and rapid high-performance liquid chromatography
ACKNOWLEDGEMENTS method for} det.e.rmlmng furqsemlde, hydr.o.chlorothlzde and phenol
Red: Applicability to intestinal permeability studies. ] AOAC Int
2006;89:88.
The authors are thankful to Unichem Pharmaceuticals, 10. Huang T, He Z, Yang B, Shao L, Zheng X, Duan, Simultaneous
Mumbai for providing glft Samples Of nebivolol and determination of captopril and‘ hydrochl(.)rothiazi‘de in human p.lasma
hydrochlorthiazide and Cadila Pharmaceuticals Ltd, Zzl;f‘;%rgzglfafg ?SPLC from linear gradient elution. J Pharm Biomed
Ahmedabad for prOVIdmg a g}ft San.lple of probenemd: 11.  Ramakrishna NV, Vishwottam KN, Manoj S, Koteshwara M, Wishu S,
The Authors are grateful to His Holiness Jagadguru Sri Varma DP. Sensitive liquid chromatography tandem mass spectrometry
Sri Shivarathree Deshikendra Mahaswamigalavaru of Sri method for hydrochlorothizide in human plasma. Biomed Chromatogr
Sutter Mutt, Mysore for providing facilities to carry out 2005;19:751-60. )
this work 12. Koytchev R, Ozalp Y, Erenmemisoglu A, van der Meer MJ, Alpan RS.
’ Combination of losartan and hydrochlorothiazide in vivo bioequivalence.
Arzneim Forsch 2004;54:611-7.
REFERENCES 13. Koytchev R, Ozalp Y, Erenmemisoglu A, vanderMeer MJ, Alpan RS.
Effect of combination of lisinopril and hydrochlorothiazide on the
L The British Ph i C ‘<sion. British Ph i Vol I bioequivalence of tablet formulations. Arzneim Forsch 2004;54:605-
. e British Pharmacopoeia Commission. British Pharmacopoeia, Vol. I, 10.
LOIldOI"II the Stationery Office B,OOkS; 1993. 14. Niopas I, Daftsios AC, Nikolaidis N. Evaluation of the bioequivalence
2. Hendrickx J, Bockx M, Zwus_en C, Borgmans C, Mannpns G’ of two tablet formulation of enalapril hydrochlorothiazide after
Meuldermans W, et. al. LocaFlon O_f th.e hydrox?/l functlpns m single oral administration to healthy volunteers. Arzneim Frsch
hydroxylated metabolites of nebivolol in different animal species and 2004:54:160-5
h}llxman sub]e;ts ;s ddetermlr(lied bY on-hn}e; hlgh-performan.ce h_quld 15. Zendelovska D, Stafilov T, Milosevski P. Development of solid
chromatography-diode-array detection. J Chromatogr A 1996;729:341- phase extraction method and its application for determination of
46. . . . hydrochlorothiazide in human plasma using HPLC. Biomed Chromatogr
3. Ramakrishna NV, Ylshwottgm KN, Koteshyvara M, Manoj S, Santosh 2004:18:71-6.
?/I’ X?mllla DP.tRap ldhquantllcllcazitloqtﬁf rlleb:V()lOl m .hur~nartl‘ p latsmz by 16. Validation of Analytical Procedures: Methodology, ICH Harmonized
iquid chromatography coupled with electrospray ionization tandem - o .
mzss spectrometrgy. ?IzlharmpBiomed Anal 200?;39)/:1006-13. tripartite Guideline, 1996; 1-8.
4. Hassan Y, Aboul. High performance liquid chromatographic
enantioseperation of drugs containg multiple chiral centers on
polysaccharide type chiral phase. J Chromatogr A 2001;906:185-93. Accepted 23 October 2008
5. Satana E, Altinay S, Goger NG, Ozkan SA, Sentiirk Z. Simultaneous Revised 21 April 2008
detf:rm_matlon of valsartan and hydrochlorothiazide in tablc?ts by first- Received 10 October 2007
derivative ultraviolet spectrophotometry and LC. J Pharm Biomed Anal . .
2001:25:1009-13. Indian J. Pharm. Sci., 2008, 70 (5): 687-689
September - October 2008 Indian Journal of Pharmaceutical Sciences 689


MedknowPC
Rectangle


