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Abstract 

Hydrochlorothiazide is a common blood pressure medicine. To analysis of it as pure form 

and in pharmaceutical formulations we used   isocratic HPLC techniques supplied with a 

Octadecyl silane (ODS or C18) column (4.5mm x 250 mm, 5µm) as stationary phase and                                       

(Methanol/Acetonitrile/Water) in the ratio of [75: 15:10 v/v/v/] as mobile phase at (25 Cº). The 

Hydrochlorothiazide was detected at 270 nanometer and a flow rate was at 1.0 ml.min-1. This 

method was validated (Linearity, Accuracy, Precision, LOD and LOQ) and all results that 

obtained refer to accepted within ICH Guidelines. 

Keywords: High performance liquid chromatography; Pharmaceutical formulations; 

Hydrochlorothiazide; 

Introduction: 

Hydrochlorothiazide (Fig.1) is a medication used to  treat Hypertension. It belongs to a 

class of medications called diuretics, also known as water pills. Hydrochlorothiazide helps the 

body eliminate  fluid overload. This drug comes in capsule  and tablet forms. Common  side 

effects of Hydrochlorothiazide involve repeated urination, dizziness and weakness.1-3 

 

 

Fig. (1): Chemical structures of hydrochlorothiazide 

Several techniques are available to analysis of hydrochlorothiazide using HPLC 4-19, 

HPTLC 20 , spectrophotometry 21-26 , TLC 27, voltammetry 28, GC 29, flow injection 30, 

polarography 31.  

Materials and Methods: 

Instruments: 

The liquid chromatographic technique development was achieved on a HPLC Model 

Agilent -1200 (USA), equipped with a quaternary pump, mobile phase degasser, column 

thermostat regulator and UV sensor. A separation Chromatographic was achieved by a Octadecyl 



Iraqi National Journal of Chemistry 2024; 24(1) 

 

2 
 

silane (ODS or C18) column with dimensions of 250 × 4.6 mm and porous silica particle size of 5 

µm. with UV detection at 270 nm. The mobile phase consisted of a mixture of MeOH: ACN: H2O 

(75:15:10 v/v/v) adjusted with dilute H3PO4 to a pH of 3. The sample was run at 1 ml /min flow 

rate. The volume of injection was 10 µl at 25 Cº with 5 min run time. Table 1. illustrates all 

Instrumental conditions. 

Table (1): Instrumental Conditions  

Item Conditions 

Instrument High performance liquid chromatography (HPLC) 

Chromatographic 

technique 
Reverse phase Chromatography 

Stationary phase 
Octadecyl silane (ODS or C18)  

(250 mm × 4.6mm,5 µm) 

Mobile phase 
MeOH: ACN: H2O 

(75:15:10 v/v/v) 

pH 3 

UV detection (nm)  270  

Flow rate (ml/min) 1.0  

 Temp. (Cº) 25  

 Inject volume  of 

sample (µL) 
10  

 

Reagents: 

The reference samples of Hydrochlorothiazide was supplied by SDI drug industries 

(Samarra - Iraq). Hydrochlorothiazide tablet                                 (Hydrothiazide 25mg) was 

manufactured by Ibn Hayyan pharmaceuticals -Syria. Methanol, acetonitrile, water and 

phosphoric acid that used for preparation of mobile phase were HPLC GRADE.  

Preparations: 

1- Hydrochlorothiazide stock solution ( 1000 g/ml ): 

Equivalent to 25 mg of pure Hydrochlorothiazide, in a 25 ml volumetric flask. Added 15 

ml of methanol, sonicate for 10 min to dissolve. Diluted with the same solvent  to the flask mark 

then passes  through a filter having a 0.45 µm or finer porosity. For a working solution, another 

dilution was done by methanol. 

2-  Hydrochlorothiazide sample solution ( 1000 g/ml ): 

Equivalent to 25 mg of hydrochlorothiazide, from finely crushed tablets to a 25 ml 

volumetric flask. Added 15 ml of methanol shake by mechanical ways for 10 min then sonicate 

for 5 min. Diluted with the same solvent to the mark and filtered. For working solution, another 

dilution is done by methanol.     
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Results and discussion: 

Detection wavelength estimation: 

25 μg/ml of Hydrochlorothiazide was dissolved in methanol and scanned by 

spectrophotometer (200-400 nm.).This solution was given three different absorbance at (226 nm, 

270 nm and 318 nm) (Fig. 2). We chose the beak at 270 nm. because it was sharp. 

 

 

 

   

 

 

 

 

 

 

 

Fig. (2): UV-spectrum of Hydrochlorothiazide 

 

Assay of Hydrochlorothiazide (Tablets): 

Hydrochlorothiazide (AQUAZIDE 25 mg) can be analyzed by HPLC technique. The 

chromatographic factors for the analysis are as Instrumental Conditions.  

The chromatographic procedure may be performed using Octadecyl silane (ODS or C18) 

column as the stationary phase and the  mobile phase above aforesaid with a flow rate of 1.0 

ml/min and a detection wavelength of   270 nanometer. Perform the HPLC assay by solutions in 

the methanol containing (25g/ml)  of Hydrochlorothiazide standard and (25g/ml) of 

Hydrochlorothiazide (AQUAZIDE 25 mg) tablet (sample), 10 l of each solution was injected. 

Calculate the contentment of Hydrochlorothiazide tablets from the peak zones and by using the 

stated content of the same in Hydrochlorothiazide standard. The chromatogram is shown on the 

(Fig. 3, 4). 

Wavelength (nm) 

A
b
s 
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Fig. (3): Chromatogram of Hydrochlorothiazide standard (25g/ml) 

 

 

 

Fig. (4): Chromatogram of Hydrochlorothiazide tablets (25g/ml) 
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Validation of the proposed method:32 

1- Linearity: 

10 l of 1-50 µg/ml of pure Hydrochlorothiazide in methanol was injected as above 

Instrumental Conditions. A graph of concentration of Hydrochlorothiazide versus peak area was 

plotted, slope of regression line, y‐intercept and correlation coefficient was detailed (Fig. 5). The 

result data shows that the correlation coefficient is (R2= 0.998), hence the data shows that the 

method is linear. 

 

 

Fig. (5): Linearity graph of Hydrochlorothiazide 

 

 

2- Precision: 

25 μg/ml of pure Hydrochlorothiazide in methanol was tested six time to investigate the 

precision by using above Instrumental Conditions. The obtained data of Relative Standard 

Deviation (RSD, %) for this method was 0.206% and this refer to good precision of suggested 

study as mentioned by ICH directions (Table 2). 
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Table (2) : Precision test parameters for Hydrochlorothiazide 

Sample Number Area [mAU*s] 

1 380.593 
2 381.381 
3 382.029 
4 380.529 
5 380.228 
6 379.908 

Mean 380.778 

Standard Deviation 0.785 

%RSD  0.206 

 

 

 

3- Accuracy: 

Table (3) displays accuracy test parameters for Hydrochlorothiazide through studying the 

recoveries of drug by using the standard addition way. Identified amounts of standard solutions of 

Hydrochlorothiazide (50%, 100%, and 150%) were added to pre-quantified sample solutions of 

drug formulation.  

Table (3): Accuracy test parameters for Hydrochlorothiazide 

Level % 

Concentration  of 

Hydrochlorothiazide 

Before 

 μg/ml 

Concentration  of 

Hydrochlorothiazide* 

recovered 

μg/ml  

Recovery 

% 

50 10 8.9 98.0 

100 20 19.9 99.7 

150 30 29.6 98.6 

*Average of 3 tests 

The result shows that the recovery lies between (98.0-99.7 %), confirming good accuracy 

of the method. 

 

4- Detection limit and quantitation limit: 

1-10 µg/ml of Hydrochlorothiazide in methanol was used to reading the sensitivity of the 

suggested study as stated below: 

 

 

σ = The Standard Deviation of Y intercept. 
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Ѕ = The Slope of Calibration Curve. 

The results of detection limit (LOD) and quantitation limit (LOQ) that obtained refer to be 

0.27 μg/ml and 0.84 μg/ml respectively, which indicates that suggested study is sensitive. 

 

Conclusion: 

From the result obtained it can be deduced that the method is fast, precise, specific and 

accurate to successfully determined Hydrochlorothiazide in tablet formulation and the way can be 

employed for program quality control of the drug.  

References: 

1. Ford RV. The clinical pharmacology of hydrochlorothiazide. South Med J.1959; 52:40-45. 

2. British Pharmacopoeia. The Department of Health, the Stationary Office, London, 2982-

2986, 2009. 

3. Laurence LB, John SL and Kaith LP: Goodman and Gilman’s The Pharmacological Basis 

of Therapeutics. McGraw-Hill, Eleventh Edition 2005. 

4. Qutab SS, Razzaq SN, Ashfaq M, Shuja ZA and Khan IU: Simple 

and sensitive LC–UV method for simultaneous analysis of 

hydrochlorothiazide and candesartan cilexetil in pharmaceutical 

formulations. Acta Chromatographica 2007; 19:119-129. 

5. Brijesh S, Patel DK and Ghosh SK: Development of reverse phase HPLC method for 

simultaneous analysis of metoprolol succinate and hydrochlorothiazide in a tablet 

formulation. Tropical Journal of Pharmaceutical Research 2009; 8:539-543. 

6. Gupta Y, Shrivastava A, Duugal D and Agrawal S: A new RP-HPLC 

method for simultaneous estimation of nebivolol hydrochloride and hydrochlorthiazide in 

dosage forms. Journal of Young Pharmacists 2009; 1:264-269. 

7. Safeer K, Anbarasi B and Senthil Kumar N: Analytical method 

development and validation of amlodipine and hydrochlorothiazide in combined dosage 

form by RP-HPLC. International Journal of ChemTech Research 2010; 2:21-25. 

8. Patel G, Patel S, Prajapati D and Mehta R: RP-HPLC method for 

Simultaneous estimation of amlodipine besylate and hydrochlo-rothiazide in combined 

dosage forms. Stamford Journal of Pharmaceutical Sciences 2010; 3:49-53. 

9. Aniruddha RC, Swati CJ, Bhanudas SK, Pradeep DL, Santosh NS, 

Kunal DI and Anuja KK: Development and validation of  RP-HPLC method for 

simultaneous estimation of hydrochlorothiazide and irbesartan. Der Pharma Chemica 

2010; 2:148-156. 

10.  Gopala Swamy T, Nagaraju K and Lakshmana Rao A: RP-HPLC 

method for the simultaneous estimation of telmisartan and 

hydrochlorothiazide in pharmaceutical dosage form. International Journal of Drug 

Development and Research 2011; 3:352-368. 

11. Sachin Bhagwate and  N. J. Gaikwad: Stability Indicating HPLC Method for the 

Determination of Hydrochlorothiazide in Pharmaceutical Dosage form. Journal of Applied 

Pharmaceutical Science 2013; 3(02):088-091. 



Iraqi National Journal of Chemistry 2024; 24(1) 

 

8 
 

12. Sasidhar, R. L. C., Vidyadhara, S., Deepti, B., Tejaswi, K., & Suhasini, J. :Development 

and validation of RP-HPLC method for the simultaneous determination of 

hydrochlorothiazide amlodipine besylate and telmisartan in bulk and pharmaceutical 

formulation. Oriental J Chem 2014; 30(4), 1815-1822. 

13. Raut, R., and Narayanaswamy, V. B. : Development of RP-HPLC method for the 

simultaneous estimation of Candesartan Cilexetil and Hydrochlorothiazide in 

pharmaceutical dosage forms. International Journal of Research in Pharmacy and 

Chemistry  2015; 5(3), 452-69. 

14. Bhadresh, V. S., Raj, H. A., Rajanit, S., & Harshita, S: Analytical techniques for 

determination of hydrochlorothiazide and its combinations: a review. Int. J. Adv. Sci. Res  

2015; 1, 114-128. 

15. Mohammed, N. S., and Mohammed, A. J. : Development and validation of RP-HPLC 

method for the determination of hydrochlorothiazide in bulk drug and pharmaceutical 

dosage form. Chromatography Research International 2016; 2016, 1-7. 

16. Ambhore J, Bangale G and Chandak M: Development of Stability Indicating Assay 

Method for Estimation of Nebivolol and Hydrochlorothiazide in Tablet Dosage Form. 

Austin Journal of Analytical and Pharmaceutical Chemistry 2018; 5(1), 01-09  

17.  Mohammed, N. M. S., Abdo, H. R., & Hassan, H. M : Method development and 

validation of simultaneous determination of hydrochlorothiazide and losartan in tablet 

dosage form by RP-HPLC. IJPSR  2019; 10(1), 1000-1005. 

18. Kurbanoglu S, Yarman A: Simultaneous Determination of Hydrochlorothiazide and 

Irbesartan from Pharmaceutical Dosage Forms with RP-HPLC. Turk J Pharm Sci 

2020;17(5): 523-527. 

19. Eswarudu, M. M., Sakheena, P., Lahari, K., Babu, P. S., and Eswaraiah, M. C.: Validated 

RP-HPLC Method for Simultaneous Estimation of Atenolol, Hydrochlorothiazide and 

Losartan Potassium in Bulk and Pharmaceutical Dosage Form. Asian Journal of 

Pharmaceutical Research and Development  2021; 9(1), 60-66. 

20. Kumbhar ST, Chougule GK, Tegeli VS, Gajeli GB, Thorat YS and 

Shivsharan US: A validated HPTLC method for simultaneous 

quantification of nebivolol and hydrochlorothiazide in bulk and 

tablet formulation. International Journal of Pharmaceutical 

Scienecs and Drug Research 2011; 3:62-66. 

21.  Martin E, Hernandez O, Jimenez F and Arias JJ: Simultaneous 

spectrophotometric determination of hydrochlorothiazide and 

pharmaceutical preparations. Analytical Letters 1995; 28:1449- 

1464. 

22.  Stolarczyk M, Ekiert R, Krzek J and Rzeszutko W: Determination 

of metoprolol and hydrochlorothiazide by derivative spectroph-otometric method in 

pharmaceutical preparations. Acta Poloniae Pharmaceutica 2006; 63:169-173. 

23.  Stolarczyk M, Maslanka A, Krzek J and Milczarek J: Application 

of derivative spectrophotometry for determination of enalapril, 

hydrochlorothiazide and walsartan in complex pharmaceutical 

preparations. Acta Poloniae Pharmaceutica 2008; 65:275-281. 

24.  Rajesh Kumar M, Mithun Singh R, Satyabrat S and Veena N: 

New spectrophotometric determination of hydrochlorothiazide 



Iraqi National Journal of Chemistry 2024; 24(1) 

 

9 
 

in tablets using mixed hydrotropic solubilization technique. Der 

Pharmacia Letter 2010; 2:70-74. 

25. Mangal, B. G., and Shanker, M. D.: Estimation of Hydrochloro-thiazide in Bulk and 

Tablet Dosage Forms by Area Under Curve Spectrophotometric Method. Indo American 

Journal of Pharmaceutical Research  2017;7(01), 7420-7425. 

26.  Binh T, Tram L, Hop N and Chau N: Simultaneous Determination of 

Hydrochlorothiazide and Losartan Potassium in Pharmaceutical Product by UV-Vis 

Spectrophotometric Method with Kalman Filter Algorithm. Journal of Analytical Methods 

in Chemistry 2021; 1-8. 

27. Bhoya PN and Patelia EM: Chromatography development and validation of TLC-

densitometry method for simultaneous estimation of Bisoprolol fumarate and 

Hydrochlorothiazide in bulk and tablets. Journal of Chromatography and Separation 

Techniques 2013; 4(1): 1-4. 

28. Purushothama HT and Nayaka YA: Electrochemical study of hydrochlorothiazide on 

electrochemically pre-treated pencil graphite electrode as a sensor. Sensing and 

BioSensing Research 2017; 16: 12-18. 

29. Morra PV and Davita PC: Fast gas chromatographic/mass spectrometric determination of 

diuretics and masking agents in human urine development and validation of a productive 

screening protocol for antidoping analysis. Journal of Chromatography A 2006; 1135(2): 

219-229. 

30. Idris AM and Elgorashe RE: Sequential injection chromatography with a miniaturized 

multi-channel fiber optic detector for separation and quantification of Propranolol and 

Hydrochlorothiazide.  Chemistry Central Journal 2011; 5(28): 1-8. 

31. Martino ME, Hernaandez OM, Jiménez AI, Arias JJ and Jiménez F: Partial least-squares 

method in analysis by differential pulse polarography simultaneous determination of 

amiloride and hydrochlorothiazide in pharmaceutical preparations. Analytica Chimica 

Acta 1999; 381(2-3): 247-256 

32.  Validation of analytical procedure; text and methodology Q2 (R1), International 

conference on harmonization of technical requirements for registration of pharmaceuticals 

for human use.ICH harmonized tripartite guidelines.2005. 

 


