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ABSTRACT:  

For the simultaneous detection of hydrochlorothiazide, hydralazine hydrochloride, and 

reserpine, a new stability indicating method was created in this work using the RP-HPLC 

method. 

Acetonitrile and potassium dihydrogen phosphate buffer were chosen as the mobile phases, 

while water:methanol (65:35) was used as the diluent. 

In spite of using other columns that had issues with retention duration, run time, and peak 

resolution for 7 minutes was used. used in this investigation. Final optimisation of the method 

resulted in optimised wavelength of the three drugs found at 235 nM.  
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1. INTRODUCTION 

As a diuretic medication used to treat hypertension, hydrochlorothiazide works by acting on 

the kidney to release Na+ ions for reabsorption in the distal converting tubule. 

Myocardis (Boehringer Ingelheim) and "Cresar" (Cipla) are some of the trade names used to 

promote it. 

Vascular Monoamine Transporter is permanently blocked by reserpine (VMAT-2). 

Methyl(1,16,17,18,20)11,17-dimethoxy-18-(3,4,5-trimethoxybenzoyl)oxylyohimbine-

16carboxylate is its chemical name. 

It was created in collaboration between the Japanese companies Fuji Viscera Pharmaceutical 

Corporation and Ajinomoto, and was given the go-ahead to be sold for the first time in 1995 

as a treatment for high blood pressure.  Hydralazine is a smooth muscle relaxant management 

of hypertension. Chemically it is known as 1-Hydrazinylpthalazine. It is originally marketed 

as Hygroton in the USA. 

According to a review of the literature, there aren't many analytical techniques available for 

estimating hydrochlorothiazide, respin, and hydralazine. 
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The disclosed spectrophotometric methods can be used to estimate Hydrochlorothiazide, 

Reserpine, and Hydralazine separately. 

We had intended to design a straightforward, exact, economical, For the simultaneous 

quantification of Hydrochlorothiazide, Reserpine, Hydralazine, and an accurate stability 

indicating RP-HPLC technique, combination because there are so few approved high-

performance liquid chromatographic methods, in a pharmaceutical dosage form. 

2. EXPERIMENTAL 

Equipment’s Used 

 
 

 

 

 

 

 

 

 

 



METHOD DEVELOPMENT FOR SIMULTANEOUS ESTIMATION OF HYDROCHLOROTHIAZIDE, 

RESERPINE, AND HYDRALAZINE IN PHARMACEUTICAL DOSAGE FORM INCLUDING STUDIES ON 

STABILITY PARAMETERS 

Section: Research Paper 

333 
Eur. Chem. Bull. 2023, 12(Special Issue 1), 331-348 
 

Chemicals and Standards Used List 

 

METHODOLOGY 

Preparation of solutions  

Preparation of Sample stock solutions:  

The Following an estimation of the average weight of 10 tablets, they were finely ground. 

Powder from one pill was precisely measured and added to a volumetric flask with a volume 

of 10 mL. 

The metric flask received a dose of 5–6 mL methanol before being subjected to 10 minutes of 

sonication. 

Methanol was added to the volume after sonication, and the solution was then filtered. 

The HPLC system received the filtered solution.  

KH2PO4 buffer preparation (0.1% OPA) 

A 1000 mL volumetric flask containing 1.36 gr of KH2PO4 should also include roughly 100 

ml of milli-Q water. The pH should then be adjusted to 3.6 using a diluted Ortho phosphoric 

acid solution. 

Creating functional standard solutions 

Working standards of 25 mg of hydrochlorothiazide, 5 mg reserpine, and 25 mg hydralazine 

respectively 25 mL, 100 mL, and 25 mL clean, dry volumetric flasks after being precisely 

weighed. 

The combination was then given a sonication for 30 minutes before the final volume was 

made up using diluents.  
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Accuracy  

The conventional addition method is used to measure accuracy at three different levels: 50%, 

100%, and 150%. 

Calculations were made to determine the % pharmacological dose form recovery of 

hydrochlorothiazide, reserpine, and hydralazine. 

The 125 mg tablet powder was Accuracy 50% Sample stock solution was created, diluted 

with diluents, filtered using HPLC filters, and put into a 10 mL volumetric flask. 

Accuracy 50% Sample stock solution 

To make 1mL of each standard stock solution was pipetted into a 10mL volumetric flask 

along with 1mL of spiked and diluted Accuracy 100% standard stock solution. 

A volumetric flask with a 10 mL capacity and 250 milligrammes of tablet powder was filled 

with diluents, filtered via HPLC filters, and labelled with the phrase "Accuracy 100% Sample 

stock solution" before being used to create the 100% spiked solution. 

To make a 1mL 100% filtered Accuracy 

1mL of each standard stock solution was pipetted into a 10mL volumetric flask after being 

spiked and diluted with diluents. 

 

Making a 150% spiked solution 

A 10mL volumetric flask containing 375 mg of tablet powder was prepared using diluents, 

filtered through Branded as an accuracy 150% HPLC filters and sample stock solution. 

To make a 1mL filtered Accuracy 100% Standard stock solution that was spiked and diluted 

with diluents, 1mL of each standard stock solution was pipetted out into a 10mL volumetric 

flask. Forced degradation studies: The dosage form was subjected to a variety of Acid, 

basic, peroxide, heat, light, and water are examples of stressors. The dose form was 

discovered to be stable, photolytic & hydrolytic circumstances, marginally deteriorated acid, 

base peroxide, and heat conditions. 

Hydrogen peroxide (H2O2) degradation: Separately, 20% hydrogen peroxide was added to 

1 mL of the hydrochlorothiazide, reserpine, and hydralazine stock solution (H2O2). 

 

For 30 minutes, the solutions were kept at 600 C. 

The resultant solution was diluted to obtain 80 g/mL, 20 g/mL, and 13 g/mL of each 

component in order to assess the sample's stability for the HPLC investigation. 

The chromatograms were then recorded after ten litres were fed into the system. 

Research on acid degradation: The mixture of 1mL of 2N hydrochloric acid and 1mL of a 

stock solution comprising hydrochlorothiazide, reserpine, and hydralazine was then refluxed 

for 30 minutes at 600°C. 

To reach concentrations of 100 g/mL, 10 g/mL, and 100 g/mL of each component, the 

resulting solution was diluted. 

The stability of the solution was then determined by injecting ten litres of solutions into the 
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system and recording the chromatograms.  

Alkali Degradation Studies: Hydrochlorothiazide, Reserpine, and Hydralazine stock 

solution in 1 mL volume were combined 30 minutes of refluxing at 600°C with 1 mL of 2N 

sodium hydroxide. 

The resulting solution was diluted to get 100 g/mL, 1 g/mL, and 100 g/mL of each 

component in order to assess the sample's stability. 

The system was then injected with ten litres. 

Studies on Dry Heat Degradation: The normal pharmaceutical solution was roasted at 

1050°C for six hours to study dry heat deterioration. 

The resultant solution was diluted to obtain 100 g/mL, 1 g/mL, and 100 g/mL of each 

component in order to assess the sample's stability for the HPLC investigation. 

The chromatograms were then recorded after ten litres were fed into the system.  

Photo Stability studies: 

To assess the sample's stability, All components were introduced into the system at 

concentrations of 1g/mL and 100g/mL, together with 10 l, and the chromatograms were 

recorded. 

The 80g/mL, 20g/mL, and 13g/mL solutions were exposed to UV Light for 7 days or 200 

Watt hours/m2 in a photostability chamber for HPLC testing in order to further examine the 

drug's photochemical stability. The resulting solution was diluted to get 100g/mL. 

Neutral Degradation Studies: 

For the HPLC study, the drug was refluxed the resultant solution was diluted to obtain 

100g/mL, 1g/mL, and 100g/mL of all components. Then, 10 l were injected into the system, 

and the chromatograms were recorded to determine the sample's stability. in water for 6 hours 

at a temperature of 60
o
C.  

Preparation of potassium dihydrogen orthophosphate : 

Prepare potassium dihydrogen orthophosphate by dissolving 2.5 gm dissolved in 1000 mL of 

water that has undergone HPLC grading, with the pH being adjusted with orthophosphoric 

acid. 
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s. no Peak Name RT Area 

1 HCTZ 2.148 1502632 

2 Reserpine 3.179 223173 

3 Hydralazine 4.390 3007292 

 

Parameters for system appropriateness 

Before performing the validation, the system suitability tests were performed, in addition to 

the characteristics meeting the requirements for acceptance. 

There were more than 2000 plates, there were two peak tailings, and the RSD of the peak 

regions from six injections was 2%.  (Table1).  
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Linearity range 

The range of linearity was between 25 and 150 g/mL for hydrochlorothiazide, 0.25 and respin 

is at 1.5 g/mL and hydralazine is at 25 to 150 g/mL, respectively. These following linear 

regression equations were used to describe them: Reserpine, Hydrochlorothiazide, and 

Hydrolazine all have y values of 24971x + 1456.6 (Hydrochlorothiazide), 221080x + 1778 

(Hydralazine), and 31033x + 936.8 (Hydralazine), respectively (r2=0.999). 

The After determining that the correlation coefficient (r2) for hydrochlorothiazide, 

resperpine, and hydralazine was greater than 0.999 regression line was built using the least 

squares approach. 

Hence, the established curves were linear. 

Linearity table for Hydrochlorothiazide, Reserpine, Hydralazine  
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Precision 
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In order to verify the variation in precision, the same day and two further days were used to 

analyse six replicate injections of the same concentration. 

Hydrochlorothiazide, respin, and hydralazine all had % RSDs within the acceptable range of 

2. As a result, procedure can be repeated on several days and with other analysts, and 

columns show that the method is accurate. 

repeatability and moderate precision assessment 

 
Accuracy 

Reserpine, Hydralazine, and Hydrochlorothiazide all had percentage recoveries of 

respectively 100.48%, 100.14%, and 99.96% (Table 4, 5, 6). the results of recovery 

experiments unquestionably show how accurate the suggested strategy is.  

Assessment of Hydrochlorothiazide Accuracy 

 

Assessment of Reserpine's Accuracy 
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Evaluation of Hydralazine Accuracy 

 

 

The limits of quantitation (LOQ) and detection (LOD) (LOQ)   

The slope and Y-intercept were used to calculate the final values of LOD and LOQ. 

The hydrochlorothiazide LOD and LOQ values were 0.04 and 0.13 g/mL, respectively, for 
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reserpine were 0.01 and 0.2 g/mL, and for hydralazine were 0.08 and 0.24 g/mL.  

Hydrochlorothiazide, reserpine, and hydralazine sensitivity table 

 

 
Robustness 

By The proposed method's robustness was determined by analysing the sample and standard 

solutions (Table 6). 

Standard deviation, relative standard deviation, theoretical plates, retention period, and USP 

tailing factor are all variables to consider did not vary significantly after the circumstances 

were purposefully altered.  

Data on the robustness of hydralazine, reserpine, and hydrochlorothiazide 

 

 
Assay 

The created method was used the amounts of hydrochlorothiazide, reserpine, and hydralazine 

in the pharmaceutical dosage form were calculated using the purity of these substances, 

which were found to be 99.93%, 100.65%, and 100.1%, respectively. all within the 

acceptable range of 2.  

Forced degradation studies. 

All of the values for reserpine, hydralazine, and hydrochlorothiazide were within the 
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acceptable ranges according to the forced degradation study. 

Reserpine, Hydralazine, and Hydrochlorothiazide have all demonstrated notable sensitivity to 

the treatment of HCl, NaOH, and peroxide solutions. 

As time, the medications degraded steadily, and noticeable degradation was seen. 

During forced thermal degradation, photolytic degradation, and neutral degradation, 

hydrochlorothiazide, reserpine, and hydralazine remained stable. 

The Hydrochlorothiazide, Reserpine, and Hydralazine peaks were homogeneous and pure in 

all of the stress samples analysed, according to peak purity test results from the PDA 

detector. These results came from the degradation investigations. 

Stressed samples had a mass balance that was nearly 99.5% accurate. 

Data on Hydrochlorothiazide Degradation 

 
 

Reserpine Degradation Information 
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Hydralazine Degradation Data 
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Acid degradation 

 
Base degradation 
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Peroxide degradation 

 
Thermal degradation 
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Photo degradation 

 
Hydrolytic degradation 

CONCLUSION: 

The current paper's goal was to create an RP-HPLC method that could simultaneously 

estimate hydrochlorothiazide, reserpine, and hydralazine in pharmaceutical dosage forms 
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while also providing stability information. 

The active pharmaceutical ingredient's solubility was investigated in a variety of ratios and 

solvents, including acetonitrile, methanol, and water, but the standard was finally found to be 

soluble in water: methanol (65:35), which led to its adoption as a diluent. 

Acetonitrile and potassium dihydrogen phosphate buffer were investigated as alternate 

mobile phases in compositions with a flow rate of 1 ml/min, but because of insufficient peak 

resolution, retention period, and tailing factor, 0.1% ortho phosphoric acid and acetonitrile 

was ultimately chosen as a buffer. 

The problem was initially solved using an ODS C18 column (150mm x 4.6mm x 5) 

maintained at 30°c for 7 minutes. 

The retention time, run duration, and peak resolution of the columns "kromasil®" (250mm x 

4.6mm x 5) and "BDS" (150mm x 4.6mm x 5) were initially employed, although they were 

not precise. The next stage in process optimization was to change the composition and ratio 

of the mobile phase, which was done, discovered that the optimal wavelength for three drugs 

hydrochlorothiazide, reserpine, and hydralazine was at 235 nm.  
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