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Abstract 
In this study, simple, sensitive and reliable spectroscopic methods (absorbance ratio and 

Vierordt) were compared with HPLC method developed for quantitative determination of spironolactone 
(SPL) and hydrochlorothiazide (HCT) in commercial tablets. 

260 nm was chosen as the isosbestic point in the absorbance ratio method. For Vierordt 
method; A/ values were calculated at 242 and 269 nm for both substances and used for quantitative 
analysis of HCT and SPL in its binary mixture. Linearity ranges for HCT and SPL was 2-15 jUg/mL and 
2-12 jUg/mL respectively for both methods. The relative standard deviations for absorbance ratio and 
Vierordt-methods were found to be 1.58 % and 1.32 % for HCT, 1.26 % and 1.52 % for SPL respectively. 
In HPLC method, HCT, SPL and Mefrusid (MFS) as an internal standard were determined by isocratic 
system using water-methanol-phosphate buffer (pH 3.0 ± 0.1) (71:25:4 v/v/v) as mobile phase and with 
Luna.C18 column. Linear concentration range was 5-25 jUg/mL, 2-15 jUg/mL for HCT and SPL 
respectively, and the relative standard deviations were found to be 1.39 % for HCT and 1.44 % for SPL 
respectively. Therefore, it is concluded that two spectroscopic methods and HPLC method can be used in 
routine simultaneous quantitative analyses of HCT-SPL in commercial tablets. 
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Hidroklortiyazid ve Spironolakton iceren Tabletlerde Spektrofotometrik ve 
Yiiksek Basınch Sıvı Kromatografisi Yöntemleri lie Kantitatif Tayinler 

Bu gahsmada hidroklortiyazid (HCT) - spironolakton (SPL) in tabletlerde kantitatif tayin igin 
basit, duyarh ve güvenilir spektrofotometrik yöntemler tarafımızdan geliştirilen yiiksek basıngh sıvı 
kromotografisi (YBSK) yöntemi He karsilaştinlmistır. Absorbans oranlan yönteminde isobestik nokta 
olarak 260 nm segilmiştir. Vierordt yönteminde ise her iki etken madde nin de 242 ve 269 nm ’lerdeki A/ 
değerleri hesaplanmistır. Her iki yöntem de HCT ve SPL igin doğrusal konsatrasyon arahgi sırası He 2-
15 fig/mL ve 2-12 fig//mL olarak bulunmuştur. BagH standart sapma değerleri absorbans oranlan ve 
Vierordt yönteminde sırası He HCT igin % 1.58 ve % 1.32, SPL igin % 1.26 ve % 1.52 olarak 
bulunmuştur. 

YBSK yönteminde HCT, SPL ve Mefrusid (MFS, internal standart), Luna 18 kolonu üzerinde 
isokratik olarak su-metanol-fosfat tamponu (pH: 3 ± 0,1) (71:25:4 v/v/v) hareketli faz sisteminde tayin 
edilmiştir. Doğrusal konsantrasyon arahgi HCT ve SPL igin sırası He 5-25 fig/mL ve 2-15 fig/mL olarak 
saptanmistır. BagH standart sapma değerleri HCT ve SPL igin sırası He % 1.39 ve % 1.44 olarak 
hesaplanmistır. 

Sonug olarak önerilen iki farklı spektroskopik ve YBSK yöntemi HCT-SPL igeren tabletlerin 
rutin kantitatif analizlerinde kullamlabilir olduğu gösterilmiştir. 

Anahtar kelimeler: Hidroklorotiyazid, Spironolakton, Absorbans oranlan, Vierordt, YBSK, Kantitatif 
tayin 
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INTRODUCTION 

Spironolactone (SPL), (7α, 17α)-7-(acethylthio)-17-hydroxy-3-oxopregn-4-ene-21-
carboxylic acid; a γ-lactone steroid with a structure resembling to that of the natural 
adrenocortical hormon, aldesterone, acts on the distal portion of the renal tubule as a 
competitive antagonist of aldesterone. It acts as potassium sparing diuretic increasing sodium 
and water excretion and reducing potassium excretion (1,2). 

Hydrochlorothiazide (HCT), 6-chloro-3,4-dehydro-2H-1,2,4-benzothiadiazine-7-
sulfonamid-1,1-dioxide, is moderately potent diuretic and exert their diuretic effect by reducing 
the reabsorbtion of electrolytes from renal tubules thereby increasing the excretion of sodium 
and chloride ions, consequently of water. Commercial preparations of SPL-HCT combinations 
have usually been used in the treatment of refractory oedema associated with heart failure and 
essential hypertension (1,2). 

HCT has been used in combination with several drugs. Quantitative analysis of the 
binary mixtures containing HCT-Benazepril HCl is achieved by spectrophtometry (3-7), 
chemometry (8), TLC (9) and HPLC (3,5,9,10). In addition, quantitative analysis of binary 
mixtures of HCT- Amiloride has also been determined by spectrophotometry (11-14) and HPLC 
(15,16). HCT-Enalapril maleat mixtures are analyzed by derivative spectrophotometry (17,18) 
and HPLC (17-19). 

The amount of HCT and Lisinopril in mixt solutions has been determined by 
spectrophotometry (20). HCT-Cilazepril combination is performed by spectrophotometry (21), 
voltametry (22), HPLC (23). The content of HCT – Fosinopril is determinated by 
spectrophotometry (24), derivative spectrophotometry and HPLC (25). HCT-Lasortan 
potassium combining tablets are analyzed by HPLC (26,27). The determination of HCT-
Spironolactone in samples has been carried out by spectrophotometry (28-31), colorimetry, 
chemometric technique (32) and HPLC (33-35). 

EXPERIMENTAL 

Reagents and Chemicals 
HCT and SPL were kindly donated by ARİS ( Ali Raif İlaç Sanayi, Istanbul-Turkey). 

MFS used as the internal standard was obtained from Bayer Health Care (Istanbul-Turkey). All 
solvents and chemicals were of analytical grade in spectrophotometric methods and HPLC 
grade in HPLC method, all of them were purchased from Merck Company (Germany). 

Instruments 
HPLC Chromatograph (Thermo-Electron Corporation) equipped with a Finnigan 

Serveyor PDA detector, and UV-Vis Spectrophometer (A Beckman DU 650 series), double 
beam with a fixed slit width (2 nm) and 1 cm quartz cell employed over the range 200-400 nm, 
were used in the quantitative analysis of the samples. 

Pharmaceutical Samples 
Tablet formulation Aldactazide® (ARİS Istanbul Turkey) containing 25 mg HCT-25 mg 

SPL (Batch No 3D-318) and 50 mg HCT-50 mg SPL (Batch No 5B-226) were purchased from 
local pharmacies in Ankara-Turkey. 
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METHODS 

Spectroscopic methods 
Vierordt Method 

The following stock solutions of HCT and SPL were prepared for the determination of 
A1

1 (1 %, 1 cm) values. 
Solution-HCT1: 0.1 % w/v solution of HCT was prepared in methanol. 
Solution-HCT2: 10 ml of solution-HCT1 was diluted to 100 ml with 0.1 N HCl. 
Solution-SPL1: 0.1 % w/v solution of SPL was prepared in methanol. 
Solution-SPL2: 10 ml of solution-SPL1 was diluted to 100 ml with 0.1 N HCl. 
20-30-40-60-80-100 µg/mL of HCT in 0.1 N HCl were prepared from the solution-HCT1 by 
appropriate dilutions. The absorbances of solutions were measured at 242 nm. A series of 4-6-8-
10-12 µg/mL of HCT in 0.1 N HCl were prepared from solution-HCT2, and absorbances of 
these solutions were measured at 269 nm. 
20-40-60-80-100 µg/mL solution of SPL in 0.1 N HCl were prepared by appropriate dilutions of 
from solution-SPL1. The absorbances of prepared solutions were measured at 269 nm. The 
solution of SPL at concentration range of 5-10-15-20-25 µg/mL in 0.1 N HCl were also 
prepared from solution-SPL2 by appropriate dilutions, and absorbance values of each solution 
were measured at 242 nm. 

Absorbance Ratio Method 
For obtaining standard calibration mixture of solution-HCT2 and solution-SPL2 at five 

different concentrations, different volumes of solution-HCT2 and solution-SPL2 were transferred 
into 100 ml volumetric flasks, and diluted to the volume with 0.1 N HCl (Table 1). The 
absorbances of these solutions were measured at 269, 242 and 260 nm (isosbestic point). 

Table 1. Selected concentrations of HCT and SPL to prepare calibration graphs in both HPLC 
and Spectroscopic methods 

Spectroscopic Methods 

Synth. Stand. 
Mixture 

HCT 
µg/mL) 

SPL 
µg/mL) 

HPLC Method 

Synth. Stand. 
Mixture 

HCT (µg/mL) SPL 
µg/mL) 

1 

2 

3 

4 

5 

2 

4 

5 

6 

8 

8 

6 

5 

4 

2 

1 

2 

3 

4 

5 

6 

2.5 

5 

10 

15 

20 

25 

10 

15 

5 

10 

5 

2 
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Figure 1. Zero-order spectra of HCT (10 µg/mL) and SPL (20 µg/mL) in 0.1 N HCl 

HPLC method 

Chromatographic condition 
Chromatographic separation was carried out on Luna.C18 (250 x 2.6 mm, 5 µ) reversed 

phase column. HCT, SPL and MFS were separated by isocratic system using a mobile phase 
composed of water-methanol-phosphate buffer (pH 3.0 ± 0.1) (71:25:4 v/v/v). The mobile phase 
was prepared daily and filtered through an Altech 45 mm, 0.45 µm membrane and degassed for 
15 minutes. Sample volumes of 10 µL were injected and the column eluent was monitored at 
240 nm for twelve minutes. 

Calibration for HPLC method 
Stock solutions of 0.01% w/v HCT, SPL and 0.005 % (w/v) internal standard (MSF) 

were prepared in the mobile phase system. For obtaining standard calibration mixtures of stock 
solution HCT and SPL at six different concentrations, appropriate volumes of stock solutions of 
HCT and SPL were transferred into 10 mL volumetric flasks. Then 1 mL of internal standard 
solution was added to each flask and diluted with mobile phase. 
Standard solutions of HCT and SPL were prepared at the concentration range of 2.5-25 µg/mL 
and 2-15 µg/mL, respectively (Table 1). Internal standard concentration was fixed at 5 µg/mL 
for each standard mixture and HPLC injections of 10 µL were made in triplicate for calculation 
of regression equations. The peak area ratios of active substances to internal standard were 
plotted against corresponding concentration of HCT and SPL separately. 

Sample preparation 
Twenty tablets were weighed and powdered. A portion of the powder equivalent to 

about 50 mg HCT was weighed accurately and transferred to a 50 mL volumetric flask and 
stirred with 40 mL methanol on a magnetic stirrer for 15 minutes. The solution was filtered and 
diluted up to 50 mL with methanol (Sample solution A). 2 mL of this solution was pipeted into 
100 mL volumetric flask and completed with 0.1 N HCl to the point. Absorbance of the solution 
was measured at 269, 242 and 260 nm for absorbance ratio, and at 269 and 242 nm for Vierordt 
method. 

For HPLC, 1 mL sample solution A and 1 mL internal standard solution (0.025 % w/v 
MFS in methanol) were pipeted into a 50 mL volumetric flask and completed with mobile phase 
to the point. 10 µL of sample solution was injected into the HPLC column. 
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