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ABSTRACT

Hydrochlorothiazide is a diuretic drug prescribed for managing high blood pressure and oedema caused by fluid
retention. Hydrochlorothiazide is a thiazide drug that blocks the reabsorption of sodium and chloride ions from the
distal convoluted tubules of the kidneys, leading to natriuresis. This at first increases urine production and reduces
blood volume. Losartan is a drug prescribed for managing high blood tension (hypertension). It belongs to the class
of medications known as angiotensin receptor blockers (ARBs) and is deemed safeguarding for the kidneys. In
addition to hypertension, it is utilized for diabetes, kidney entermeted, insufficiency ciacarda y argentamine
ventricular Izquierdo. losartan potassium la hydrochlorothiazide son un a pairing of two drugs that collaborate to

reduce blood pressure. Different analytical techniques.

KEYWORDS: Hydrochlorothiazide,

Losartan Potassium, UV-Visible Spectroscopy, Analytical
development, Simultaneous estimation and validation, ICH guidelines.
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INTRODUCTION

Losartan potassium is a widely used antihypertensive
agent that belongs to the class of angiotensin Il receptor
antagonists (ARBs). It was the first orally active ARB
introduced for clinical use and has become a preferred
choice in the management of essential hypertension,
heart failure, and diabetic nephropathy.

The drug functions by blocking the binding of
angiotensin 11 to the AT receptor in various tissues such
as vascular smooth muscles and the adrenal gland.
Angiotensin Il is a potent vasoconstrictor responsible for
narrowing blood vessels and stimulating aldosterone
secretion, which increases blood pressure. By preventing
these effects, losartan causes vasodilation, reduces
aldosterone levels, and decreases blood pressure, thereby
improving cardiovascular outcomes.

Chemically, losartan potassium is described as 2-butyl-4-
chloro-1-[p-(0-1H-tetrazol-5-phenyl)benzyl]imidazole-5-
methanol potassium salt. It appears as a white to off-

white crystalline powder and is freely soluble in water,
methanol, and ethanol.

Pharmacologically, losartan is rapidly absorbed after oral
administration, with an onset of action within 6 hours
and a half-life of about 2 hours. It is metabolized in the
liver to its active metabolite, which contributes
significantly to its antihypertensive effect.

In recent years, losartan has been commonly formulated
in combination with other antihypertensive agents,
particularly hydrochlorothiazide, to achieve better blood
pressure control. Such combinations act through different
mechanisms, enhancing therapeutic efficacy and
minimizing dose-related side effects.
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Fig. 1: Chemical structure of Hydrochlorothiazide.

www.wipls.org | Vol 11, Issue 12, 2025.

ISO 9001:2015 Certified Journal | 58



https://doi.org/10.5281/zenodo.17748618

Vaishnavi et al.

World Journal of Pharmaceutical and Life Science

Hydrochlorothiazide (HCTZ) is one of the most
commonly prescribed thiazide diuretics used for the
treatment of hypertension, oedema, and congestive heart
failure. It acts primarily on the distal convoluted tubule
of the nephron, where it inhibits the reabsorption of
sodium and chloride ions. This action increases the
excretion of sodium, chloride, and water, leading to a
reduction in plasma volume, decreased cardiac output,
and ultimately lowered blood pressure.

Chemically, hydrochlorothiazide is known as 6-chloro-
3,4-dihydro-2H-1,2,4-benzothiadiazine-7-sulfonamide-
1,1-dioxide. It is a white crystalline powder, odourless,
and slightly soluble in water but more soluble in alkaline
solutions.

Pharmacologically, the onset of diuretic action occurs
within 2 hours, and the effect usually lasts for 6-12
hours. It is excreted unchanged in the urine and has a
relatively long duration of action, making it effective for
once-daily dosing.

Hydrochlorothiazide is often combined with other
antihypertensive agents, such as beta-blockers, ACE
inhibitors, or angiotensin receptor blockers like losartan,
to achieve a synergistic effect. When used together with
losartan, hydrochlorothiazide enhances the
antihypertensive activity by reducing extracellular fluid
volume and counteracting the sodium retention that may
occur with ARB therapy. This combination therapy helps
in achieving better blood pressure control in patients who
do not respond adequately to monotherapy.
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Fig. 2: Chemical structure of Losartan Potassium.

OBJECTIVES

1. To develop a simple and accurate UV
spectrophotometric  method for  simultaneous
estimation of Losartan potassium and

Hydrochlorothiazide.

2. To validate the developed method as per ICH
guidelines.

3. To check parameters like accuracy,
linearity, and sensitivity.

4. To apply the method for analysis of combined tablet
formulation.

5. To make the method cost-effective and suitable for
routine quality control.

precision,

Analytical Method Development and Validation

Method development involves systematic planning to
design an analytical procedure that can effectively
separate and quantify the components of interest. In UV
spectrophotometric analysis, this includes selecting the
appropriate solvent, wavelength of maximum absorbance
(A max), and calibration range to achieve reliable results.

For the Losartan—Hydrochlorothiazide combination, UV
spectrophotometry is preferred over more complex
techniques like HPLC for routine analysis because it is
economical, rapid, and easy to operate. Both drugs
exhibit characteristic absorbance in the UV region—
Losartan potassium typically around 234-237 nm, and
Hydrochlorothiazide around 271-274 nm. However, due
to partial overlap of absorption bands, techniques such as
simultaneous equation method, absorbance ratio method
(Q-analysis), or derivative spectrophotometry are often
used to resolve the spectral interference.

During method optimization, parameters such as solvent
composition (e.g., methanol, ethanol, or phosphate
buffer), pH, and sample concentration are standardized to
produce sharp, reproducible absorbance peaks. The
developed method must demonstrate good linearity
within a specified concentration range, ensuring that
absorbance values are directly proportional to the drug
concentration.

Once the method is developed, it must be validated to
confirm that it is suitable for its intended purpose.
Validation ensures the reliability, accuracy, and
reproducibility of the results under various conditions.
The process is carried out as per ICH Q2(R1) guidelines,
which outline essential parameters including accuracy,
precision, linearity, limit of detection (LOD), limit of
quantitation (LOQ), specificity, and robustness.

A validated method ensures that the analytical results are
trustworthy and can be applied confidently for routine
quality control testing.

UV Information

Ultraviolet (UV) radiation is a form of electromagnetic
radiation that occupies the region of the electromagnetic
spectrum between visible light and X-rays. It has
wavelengths ranging from 100 to 400 nano meters (nm)
and frequencies from 7.5 x 101* to 3 x 10t® Hz. The term
“ultraviolet” means “beyond violet,” since violet is the
shortest wavelength visible to the human eye.

UV radiation is naturally produced by the sun, but it can
also be generated artificially by mercury lamps, xenon
lamps, deuterium lamps, and UV LEDs. In analytical
laboratories, UV light is widely utilized in UV-visible
spectrophotometers for the detection and quantification
of compounds that absorb light in this region.
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Classification

UV radiation is classified into three main types based on

wavelength:

1. UVA (315400 nm): Longest wavelength, least
energetic, reaches the Earth’s surface, and causes
skin aging.

2. UVB (280-315 nm): Medium wavelength, partly
absorbed by the ozone layer, and responsible for
sunburn.

3. UVC (100-280 nm): Shortest wavelength and most
energetic, completely absorbed by the Earth’s
atmosphere and does not reach the ground.

Visibility of UV

Ultraviolet (UV) radiation lies beyond the visible range
of the human eye, which can detect light only between
400 and 700 nano meters. Humans cannot see UV rays
because the retina lacks pigments sensitive to shorter
wavelengths. However, many animals such as bees,
butterflies, birds, reptiles, and fish can perceive UV light,
which helps them in locating food, selecting mates, and
communicating through UV-reflective patterns. Although
invisible to humans, UV radiation can be detected
indirectly through fluorescence, where certain materials
absorb UV energy and emit visible light. This property is
widely used in forensic investigations, fluorescent dye
studies, and UV lamps for analytical and
detection purposes.

METHOD
No. | Method Type Chromatographic conditions Observations Reference
Simultaneous V\_/avelgngth: 208, 272 Simple simultaneous equation 18

L equation UV Linearity range: LOS: 5-25; HCTZ: 5-25 method for overlapping spectra -
Sample preparation: Methanol ,Dilution
Wavelengt_h: 26.5 (LOS), 229 Derivative spectroscopy

2. | First derivative uy | (HCTZ) Linearity range:L OS: 5-30; resolves overlapping [

’ HCTZ: 5-25 Sample preparation: -
] absorption

Methanol, sonication
Wavelength: 232 & 254 Dual-wavelength improves

3. | Dual-wavelength Linearity range: LOS: 5-25; HCTZ: 5- selectivity [16]
25 Sample preparation: Methanol, dilution
Wavelength: 210, 272 Simple, rapid method for

4. | Simultaneous UV Linearity range: LOS: 5-25; HCTZ: 5 routme'QC 14
25 Sample preparation: Methanol, filtration
Wavelength: 265 (LOS), 229

5 Derivative (HCTZ) Linearity range: LOS: 5-30; First derivative method reduces [11]

" | spectrophotometry HCTZ: 5-25 Sample preparation: interference from excipients

Methanol, sonication
Wavelength: 264-272

6. \lgv\a}velet transform Linearity range: LOS: 5-25; HCTZ: 5- X\\//Z\:Fa:Et E:]ansgzrkrg resolves o
20 Sample preparation: Methanol, filtration PPINg P
Wavelength: 208-272 Chemometric approach for

7. | Kalman filter UV Linearity range: LOS: 5-25; HCTZ: 5- ppro (o]

e spectral deconvolution

25 Sample preparation: Methanol
Wavelength: 208, 272 Validated for accuracy;,

8. | Simultaneous UV Linearity range: LOS: 5-25; HCTZ: 5- recision, LOD/LOQ ' [
25 Sample preparation: Methanol P '
Wavelength: 229-271 .

9. | DMeyer—CWT Linearity range: LOS: 5-30; HCTZ: 5— :‘/(\)/?\tl)?:]?r-)tl)?;?;lz?sld method 3]
25 Sample preparation: Methanol, filtration
Wavelength: 208-272 Multivariate analysis resolves

10. | Chemometric UV Linearity range: LOS: 5-25; HCTZ: 5- overlapping specira (241
25 Sample preparation: Methanol

CONCLUSION chromatographic techniques, thereby making it highly

The simultaneous estimation of Losartan potassium and
Hydrochlorothiazide using a UV spectrophotometric
method has proven to be an efficient and reliable
analytical approach. The developed method provides a
simple, accurate, precise, and economical means for the
quantitative determination of both drugs in their
combined tablet dosage forms. It eliminates the need for

suitable for routine quality control
pharmaceutical industries.

analysis in

During the method development, the selection of suitable
solvent, wavelength, and diluent was optimized to
achieve maximum absorbance and minimum interference
between the two drugs. The method was validated as per

complex  sample  preparation and  expensive International  Council for Harmonisation (ICH)
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guidelines, confirming its linearity, accuracy, precision, 8. Eswarudu MM, Sakheena P, Lahari K, Srinivasa

limit of detection (LOD), limit of quantitation (LOQ), Babu P, Chinna Eswaraiah M. Validated RP-HPLC

and robustness. The results obtained were within method for simultaneous estimation of atenolol,

acceptable limits, indicating that the method is hydrochlorothiazide and losartan potassium in bulk

reproducible and reliable for consistent use. and pharmaceutical dosage form. Asian J Pharm Res
Dev., 2021; 9(1): 1-7.

Moreover, this UV method ensures good sensitivity and 9. Ustindas O, Erdal D. Spectrophotometric

specificity for the simultaneous determination of both determination  of  losartan  potassium  and

Losartan potassium and Hydrochlorothiazide, even in the hydrochlorothiazide in tablets by wavelet transform

presence of formulation excipients. Its simplicity and approach. Sakarya Univ J Sci., 2021; 25(6): 1432-7.

cost-effectiveness make it especially useful for 10. Binh TT, Le PT, Phuong NTT, Chien PT, Nhan TTH.

laboratories lacking access to sophisticated instruments Simultaneous determination of hydrochlorothiazide
such as HPLC or LC-MS. and losartan potassium in pharmaceutical product by
UV-Vis spectrophotometric method with Kalman

Overall, the UV spectrophotometric method developed filter algorithm. J Anal Methods Chem., 2021; 2021:

and validated for this fixed-dose combination can serve 2754133.

as an effective analytical tool for routine analysis, 11. Shinde SS, Patil RB, Chaudhari PD. Development

stability testing, and formulation quality assessment, and validation of derivative spectrophotometric

supporting the maintenance of product efficacy and method for simultaneous estimation of losartan
patient safety. potassium and hydrochlorothiazide in combined
tablet dosage form. Int J Pharm Sci Rev Res., 2021;
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