
ABSTRACT
A method for the simultaneous determination of hydrochlorothiazide and candesartan cilexetil in bulk and
tablet dosage form was developed. The method employs formation and solving of simultaneous equations
using 225.8 and 255 nm as two analytical wavelengths. The absorbance maxima of hydrochlorothiazide
and candesartan cilexetil were found to be 225.8 nm and 255 nm respectively in methanol. The linearity
range lies between 1-7 µg/ml for hydrochlorothiazide and 2-10 µg/ml for candesartan cilexetil at their
respective wavelength. Both the drugs obey Beer’s law. The molar absorptivity and sandell’s sensitivity
were found to be 4.11 x 104 and 0.0073 respectively for Hydrochlorothiazide and for Candesartan cilexetil
6.21 x 104 and 0.0098 respectively.  The recovery studies confirmed the accuracy of the developed method.
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INTRODUCTION
Hydrochlorothiazide, 6-Chloro-3,4-dihydro-2H-1,2,4-
benzothiadiazine-7-sulfonamide-1,1-dioxide, is a
thiazide diuretic that inhibits water reabsorption in the
nephron by inhibiting the sodium-chloride symporter
in the distal convoluted tubule, which is responsible for
5% of total sodium reabsorption. A survey of literature
reveals that various HPLC 1-6 (in plasma) and
spectrophotometric methods have been reported for
the estimation of Hydrochlorothiazide.

Candesartan cilexetil, (±)-1-[[Cyclohexyloxy)
carbonyl]oxy]ethyl ester of 2-ethoxy-1-[[22 -(1H-
tetrazol-5-yl)[1,12 -biphenyl]-4-yl]methyl]-1H-
benzimidazole-7-carboxylic acid,  is an angiotensin II
receptor antagonist used for the management of
hypertension, treatment of diabetic nephropathy,
treatment of congestive heart failure. Methods such as
HPTLC andHPLC7-11 have been reported in the
literature.

Even though various methods were reported in the
literature for estimation of hydrochlorothiazide and
candesartan cilexetil individually or in combination with
other drugs no method had been reported for
simultaneous estimation of these two drugs using
simultaneous equations in bulk drug and dosage form.
The present study was aimed at simultaneous
estimation of hydrochlorothiazide and candesartan
cilexetil by simultaneous equation method. This method
was validated according to the ICH guidelines12.
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MATERIAL AND METHODS
Instrument
Shimadzu UV-1800; UV spectrophotometer with
Spectral bandwidth of 1.8 nm, wavelength accuracy of
2 nm and Matched quartz cells of 10 mm optical path
length.

Drug Sample
Hydrochlorothiazide and Candesartan cilexetil were
obtained as gift sample from Zydus Cadila Healthcare
Pvt. Ltd., Ahmedabad (Gujarat). The tablets were
procured from the market.

Chemicals and Reagents
Methanol G.R grade was procured from Loba Chem.
Ltd., Mumbai.

Procedure
Hydrochlorothiazide (25 mg) and candesartan cilexetil
(25 mg) were dissolved separately in methanol (50 ml)
and volume made up to 250 ml with methanol to get a
stock solution of 100 g/ml. From these stock solutions,
working standard solutions were prepared. These were
scanned in the entire UV range to determine the λ max.
The λ max of hydrochlorothiazide and candesartan
cilexetil were found to be 225.8 nm and 255 nm
respectively. The overlain spectra of both the drugs
are shown in Figure 1.
The regression analysis of the calibration curves
suggests the level of precision of the method and the
optical characteristics such as Beer’s law limits,
detection limit, molar absorptivities and Sandell’s
sensitivities as presented in Table 1.
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Fig. 1: Overlain spectra of Hydrochlorothiazide and
Candesartan Cilexetil

Table 1:   Optical and Regression Characterist ics of
Hydrochlorothiazide and Candesartan Cilexetil

Table 2: Results of Determination of Hydrochlorothiazide and
Candesartan Cilexetil in Marketed Tablet Dosage Form

* Average ± standard deviation of  three determinations

Preparation of API mixture of hydrochlorothiazide
and candesartan cilexetil
The API mixture and synthetic mixture of
hydrochlorothiazide and candesartan cilexetil were
prepared in ratio of 4:5. For API mixture, accurately
weighed 20 mg of hydrochlorothiazide and 25 mg of
candesartan cilexetil were transferred to a 250 ml
volumetric flask, dissolved and diluted upto the mark
with methanol. The API mixture was based upon the
dosage strength of combination, which is available in
the market.

Preparation of calibration curve for
hydrochlorothiazide and candesartan cilexetil
Standard solutions of hydrochlorothiazide (0.1, 0.2, 0.3,
0.4, 0.5, 0.6 and 0.7 ml) and standard solutions of
candesartan cilexetil (0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8,
0.9 and 1 ml) were transferred to a series of 10 ml
volumetric flasks. The volumes in each were adjusted
with methanol. The absorbances of the solutions were
measured at 225.8 nm and 255 nm against methanol
as blank.

Estimation of hydrochlorothiazide and candesartan
cilexetil in API mixture
The API mixtures solution were transferred and diluted
to mark with methanol. The absorbances of these
mixtures were measured at 225.8 nm and 255 nm.
Amounts of hydrochlorothiazide and candesartan
cilexetil were determined by solving the simultaneous
equations. Two simultaneous equations were formed
using absorptivity coefficient values.

     A1 x 0.062817 – A2 x 0.041136
        C1 =   _____________________________________        — (1)
                     0.005265

     A1 x 0.121136 – A2 x 0.056084
        C2 =  ____________________________________          — (2)
                     0.005265

W here C1 and C2 are concentrations of
hydrochlorothiazide and candesartan cilexetil
respectively, in gm/liter in the sample solution. A1 and
A2 are the absorbances of the mixture at 225.8 nm and
255 nm respectively.

Estimation of Hydrochlorothiazide and Candesartan
cilexetil in tablet dosage form.
Twenty tablets (of same respective batch number) were
accurately weighted and quantity of powder equivalent
to 4 mg of Hydrochlorothiazide and 5 mg of
Candesartan Cilexetil was separately transferred to 100
ml volumetric flask and then dissolved in 50ml of
methanol. The solution was sonicated for 10 minutes
thereafter volume was made up to 100 ml with
methanol. The solution was filtered through whatman
filter paper no. 40. From the filtrate 1ml was pipetted
out in 10 ml volumetric flask and diluted to mark with
methanol. The absorbance of this solution was
measured at 225.8 and 255 nm against methanol as
blank. Results are shown in Table 2.

Recovery Studies and Validation of the Method
according to ICH Q2A Guidelines
To study the validation parameters; accuracy,
reproducibility, reliability, interference and recovery
experiments were carried out by standard addition. The
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recovery of added standard (80%, 100%, and 120%)
was found at four same concentration levels for each
drug. From the total amount of drug found, the
percentage recovery was calculated. From the total
amount of drug found, the percentage recovery was
calculated.

RESULTS AND DISCUSSION
The molar absorptivity and Sandell’s sensitivity values
show the sensitivity of hydrochlorothiazide and
candesartan cilexetil at respective wavelengths, while
precision is confirmed by % RSD. The reproducibility,
repeatability and accuracy of these methods were found
to be good, evidenced by low standard deviation.
Thus, the proposed method for simultaneous estimation
of hydrochlorothiazide and candesartan cilexetil in bulk
and tablet dosage form was found to be simple,
accurate, sensitive and economical. Therefore, the
method can be useful in routine quality control analysis.

ACKNOWLEDGEMENTS
The authors are thankful to Zydus Cadila Healthcare.
Ltd. (Gujarat) for providing the gift samples of
hydrochlorothiazide and candesartan cilexetil.

REFERENCES

1. Ramakrishna NVS, Vishwottam KN, Manoj S,
Koteshwara M , Wishu S, Verma DP.  Sensitive
liquid chromatography–tandem mass
spectrometry method for quantification of
hydrochlorothiazide in human
plasma.Biomedical chromatography. 2005, 19,
751–760.

2. Dragica Zendelovska, Trajce Stafilov  and Petar
Milosevski, Development Of Solid-Phase
Extraction Method And Its Application For
Determination Of Hydrochlorothiazide In Human
Plasma Using HPLC, Biomedical
Chromatography, 2004,18, 71–76.

3. Sidika Ertürk, Sevil Müge Çetin and Sedef
Atmaca. Simultaneous determination of moexipril
hydrochloride and hydrochlorothiazide in tablets
by derivative spectrophotometric and high-
performance liquid chromatographic methods
Journal of Pharmaceutical and Biomedical
Analysis, 2003, 33, 505-511.

4. Erk N.  Application of first derivative UV-
spectrophotometry and ratio derivative
spectrophotometry for the simultaneous
determination of candesartan cilexetil and
hydrochlorothiazide Pharmazie, 2003, 58,796-800.

5. Saglik Serap, Sagirli Olcay, Atmaca Sedef And
Ersoy Lale. Simultaneous Determination of
Fosinopril and Hydrochlorothiazide in Tablets By
Derivative Spectrophotometric and High-
Performance Liquid Chromatographic Methods
Analytica Chimica Acta, 2001,2,253-257.

6. Parissi-poulou M, Reizopoulou V, Koupparis M
and Macheras P.  second derivative UV
spectrophotometric determination of
hydrochlorothiazide and hydrochlorothiazide-
amiloride combination in tablets International
Journal of Pharmaceutics. 1989,51, 2, 169-174.

7. Mikael Levi, Gregoire Wuerzner, Eric Ezan and
Alain Pruvost, Direct analysis of valsartan or
candesartan in human plasma and urines by on-
line solid phase extraction coupled to
electrospray tandem mass spectrometry, Journal
of Chromatography B 2009, 877, 10, 919-926.

8. Bipin H. Mehta, Sachin B. Morge HPTLC-
densitometric analysis of candesartan cilexetil
and hydrochlorothiazide in tablets. Journal of
Planar Chromatography 2008, 21, 173-176.

9. Subba Rao DV, Radhakrishnanand P,
Suryanarayana MV and Himabindu V. A Stability-
Indicating LC Method for Candesartan Cilexetil
Chromatographia. 2007, 66, 499-507

10. Hillaert TR , De Beer M, De Beer JO and Van
den Bossche W.  Optimization and validation of
a micellar electrokinetic chromatographic
method for the analysis of several angiotensin-
II-receptor antagonists. Journal of
Chromatography A, 2003, 984,135-146

11. Gonzalez L, Alonso RM and Jimenez RM. A high-
performance liquid chromatographic method for
screening angiotensin II receptor antagonists in
human urine, Chromatographia, 2000, 735-740.

12. ICH Draft Guidelines on Validation of Analytical
Procedures definition and terminology, federal
register.  IFPMA, Switzerland, 1995; p. 11260

Srivastava B, Bhatt P D and Akhtar J

Journal of Pharmaceutical Research Vol. 10, No. 3, July 2011 :  108

HYDROCHLOROTHIAZIDE AND CANDESARTAN ESTIMATION


