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Abstract

The current research endeavors to elucidate the creation of an uncomplicated, highly sensitive, swift, precise, and cost-
effective UV-accepted spectrophotometric method for the quantitative assessment of Chlorthalidone. This is achieved
through the utilization of a visible spectrophotometric approach employing single-point standardization and calibration
plot methods, for pharmaceutical dosage forms. The equipment employed includes a double-beam UV-visible
spectrophotometer, specifically the Shimadzu Model UV1800, with 1cm quartz cells and 0.2 M Sodium hydroxide
serving as the solvent. Notably, an absorption maximum is identified at 219 nm. The developed method strictly adheres
to Beer’s law.

In the case of single-point standardization, the percentage of Chlorthalidone detected falls below the labeled claimed
limit. Simultaneously, the tablet formulation is subjected to a percentage purity test using the calibration plot method,
revealing that the observed quantity of Chlorthalidone is below the labeled content. This suggests a potential
discrepancy in the marketed product of Chlorthalidone, indicating a probable deficiency in the therapeutic effect of the
formulation due to the lower amount of Chlorthalidone present. The overall efficacy of the product hinges on the quality
assurance of its constituents.
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1. Introduction

UV absorption spectroscopy deals with absorption of light by sample in the Ultra Violet (UV) region between
wavelengths 190-380 nm while UV-Visible absorption spectrophotometry (colorimetry) deals with absorption of light
by sample in the visible region between 380-780 nm. Absorption of UV-Visible light causes promotion of a valence
electron from bonding to antibonding orbitals. The wavelength at which the maximum absorption bands occur will give
information about the structure of the molecule or ion and the extent of the absorption is proportional with the amount
of the species absorbing the light. It is used for both qualitative and quantitative investigation.

Chlorthalidone increases the excretion of sodium, chloride, and water into the renal lumen by inhibiting sodium ion
transport across the renal tubular epithelium. Its primary site of action is in the cortical diluting segment of the
ascending limb of the loop of Henle. Thiazides and related compounds also decrease the glomerular filtration rate, which
further reduces the drug’s efficacy in patients with renal impairment (e.g. renal insufficiency). By increasing the delivery
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of sodium to the distal renal tubule, chlortalidone indirectly increases potassium excretion via the sodium potassium
exchange mechanism (i.e. apical ROMK/Na channels coupled with baso lateral NKATPases). This can result in
hypokalemia and hypochloremia as well as a mild metabolic alkalosis; however, the diuretic efficacy of chlortalidone is
not affected by the acid-base balance of the patient being treated.

Literature survey reveals that there are various analytical methods for estimation of chlorthalidone individually or in
combination with other drugs, that involves spectrophotometric, fluorimetric methods, but not by single point
standardization method.

2. Materials and methods

2.1. Instrument

UV Spectrophotometer (SHIMADZU UV 1800) and a pair of quartz cuvettes having 1cm path length was used, Digital
balance, sonicator.

2.2. Chemicals

Standard Chlorthalidone was obtained as gift sample from Macleod’s pharmaceutical company, Mumbai. Chlorthalidone
12.5 mg Tablet, NAOH, Distilled Water. used throughout experimental work.

2.3. Methods

Single point standardization: The single point involves the measurement of the absorbance of the sample solution of the
reference substance.

CT = AT/ ASCS

Where CT = Concentration of test solution AT = Absorbance of test solution AS = Absorbance of standard solution CS =
Concentration of standard solution.

2.4. Experimental work

2.4.1. Preparation of standard solutions

Weigh 0.1 gm powdered drug of Chlortholidone and add 100 ml of 0.1 M Sodium Hydroxide solutions (1000 pg/mL).
This standard solution pipette out the 5 ml solution in 50 ml cleaned volumetric flask and volume make up to the mark
with the help of 0.2 M Sodium hydroxide solutions (100 pg/mL). Prepare stock solution from the standard solution
pipette out the 1 ml standard solution in a 10 mL previously cleaned volumetric flask and volume make up to the mark
with the help of 0.2 M Sodium hydroxide solutions (10pg/mL ).

Preparation Standard Calibration Curve From prepared stock make working solution in a series of 2 ,4,6,8, 10pg/mL
using prefiltered solution of 0.2 M Sodium hydroxide solutions. Take absorbance of different working solution at 219
nm. 3. Plot the graph between for obtained absorbance (nm) and concentration of different

2.5. Methods of Estimation

2.5.1. Method A (Single point standardization)

Weigh a 15 tablet of Chlortholidone crush it in powder form in a previously cleaned mortal and pastle. Powdered
Chlortholidone weight 0.06 g of equivalent to Chlortholidone. Add 60 ml of 0.2 M Sodium hydroxide. This standard
solution pipette out the 5 ml solution in 50 ml cleaned volumetric flask and volume make up to the mark with the help
of 0.2 M Sodium hydroxide solutions(100 pg/mL). Prepare stock solution from the standard solution pipette out the 1
ml standard solution in a 10 mL previously cleaned volumetric flask and volume make up to the mark with the help of
0.2 M Sodium hydroxide solutions (10ug/mL ). Resulting solution to 10 mL of 0.2 N Sodium hydroxide solution scan in
ultraviolet range UV Spectrophotometer in the 200 to 400 nm.

CT = AT / AS Cs

Where.... CT = Concentration of test solution
AT = Absorbance of test solution
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AS = Absorbance of standard solution
CS = Concentration of standard solution

CS = 0.0075 pg/ml.

2.5.2. Method B (Calibration Plot Method)

From prepared stock make working solution in a series of 2 ,4,6,8, 10pug/mL using prefiltered solution of 0.2 M Sodium
hydroxide solutions. Take a absorbance of different working solution at 220 nm. Plot the graph between for obtained
absorbance (nm) and concentration of different and plot the graph concentration VS. Absorbance.

3. Results and discussion

Conducting an assessment of Chlorthalidone in tablet dosage forms, a UV spectrophotometric method incorporating
UV-visible Chlorthalidone was executed. Standard and sample solutions were meticulously prepared, and their
respective absorbances were documented. Subsequently, the absorbance maxima were computed. The analytical
outcomes demonstrated a commendable concordance between the measured drug quantities and the label claim
stipulated for the formulation. Notably, the tablet exhibited percentage purity values within the range of 79.46%.

In this current investigation, the quantification of Chlorthalidone in solid dosage forms was explored. Tablets of
Chlorthalidone were procured from the local market, encompassing various manufacturers. Employing a UV
spectrophotometer, two distinct methods were applied to scrutinize these tablet samples. The UV scan of the standard
Chlorthalidone solution, conducted within the wavelength range of 200-400nm, revealed an absorption maximum at
219nm. Verification of Beer’s law ensued from a calibration curve plotting observed values within the concentration
range of 2-10 ug/ml, displaying a clearly linear relationship (y = 0.024x + 0.019) with a correlation coefficient of 0.969.

Through single-point standardization, Chlorthalidone content was estimated in sample A, revealing the highest amount
at 79.46%. Meanwhile, employing the Calibration plot method for percentage purity assessment showcased results
within the 100% range. Notably, the Calibration plot method demonstrated superior accuracy in comparison to the
single-point standardization method.
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Figure 1 Chemical structure Chlorthalidone
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Figure 2 Standard Calibration curve of Pure Chlorthalidone
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Figure 3 Absorbance maxima of Chlorthalidone at 219nm

Table 1 Absorbance of Chlorthalidone at 219nm

Sr.No | Concentration (ppm) | Absorbance
1 2 0.068
2 4 0.132
3 6 0.144
4 8 0.215
5 10 0.270

Table 2 Absorbance of Chlorthalidone at 219nm (by single point standardization method)

Sr.No Concentration (ppm) | Absorbance
1 2 0.183
2 4 0.204
3 6 0.245
4 8 0.312
5 10 0.322

Table 3 Results by single point Standardization method

Sample code | AT As CT | Assay
A 0.832 | 1.047 | 7.94 | 79.46%

Table 4 Result by Calibration plot method

Sample code Unknown Concentration (y) Slope(m) Concentration (x) | Percentage purity

A 0.158 0.02 7.94 100%
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4. Conclusion

Based on the findings of this study, it can be concluded that the Chlorthalidone content in tablets aligns with the labeled
claim. In the methodology employed, the calibration plot method exhibited superior accuracy when compared to the
single-point standardization approach. This suggests that the marketed Chlorthalidone product is likely safe for
consumption and demonstrates a positive therapeutic effect.

In the course of this investigation focused on estimating Chlorthalidone in solid dosage forms, tablets were sourced
from the local market. The UV scan of the standard Chlorthalidone solution within the wavelength range of 200-400nm
disclosed an absorption maximum at 219nm. The confirmation of Beer’s law ensued from the calibration curve, plotting
observed values within the concentration range of 2-10 pg/ml. The resulting plot depicted a clear linear relationship (y
=0.024x + 0.019) with a correlation coefficient of 0.969. Notably, the Chlorthalidone content estimation via single-point
standardization in sample A revealed the highest amount at 79.94%.

Compliance with ethical standards

Disclosure of conflict of interest

No conflict of interest to be disclosed.

References

Beckett AH., Stenlake JB. Practical Pharmaceutical chemistry. 4th ed., Part II, CBS Publishers and Distributors,
2002; 379.

Sharma BK. Instrumental methods of chemical analysis. Geol publishing house, Krishna Prakashan Meerut; 2004;
67.

Willard H. Instrumental Method of Chemical Analysis. 1st ed., Published by CBS Publishers and Distributors,
1986; 340.

Antonov, Liudmil, and Daniela Nedeltcheva. Resolution of overlapping UV-Vis absorption bands and quantitative
analysis. Chemical Society Reviews 29.3 (2000): 217-227.

Silverstein RM., Webster FX. Spectrometric Identification of Organic Compound, 6th ed., John Willey and Sons
Asia pvt. Ltd 1998; 78-141.

Shi, Zhining, et al. Applications of online UV-Vis spectrophotometer for drinking water quality monitoring and
process control: a review. Sensors 22.8 (2022): 2987.

Chatwal GR, Anand SK. Instrumental methods of chemical analysis by, Himalaya publishing house, First edition
1979, page number- 2.107.

Behera, Siladitya, et al. “UV-visible spectrophotometric method development and validation of assay of
paracetamol tablet formulation.” ] Anal Bioanal Techniques 3.6 (2012): 151-7.

Senthilkumar, I. Quantification of Chlorthalidone in Bulk and Pharmaceutical Dosage form by UV, Infrared
Spectrophotometry and Spectrofluorimetry. Diss. College of Pharmacy, Madras Medical College, Chennai, 2014.

Pareek, Anil K, et al. “Efficacy of low-dose chlorthalidone and hydrochlorothiazide as assessed by 24-h
ambulatory blood pressure monitoring.” Journal of the American College of Cardiology 67.4 (2016): 379-389.

Gurdeep R Chatwal, Sham K Anand. Instrumental method of chemical analysis, 2. 107- 2.184.

Ranjit Singh and Rehman Z. current trends in forced degradation study for pharmaceutical product development.
Journal of pharmaceutical and educational research, 2012; 2: 54-63.

Kumar DA, Sujan DP, Vijayasree V. & Rao JVLN. Simultaneous determination of Simvastatin and Ezetimibe in
tablets by HPLC. Journal of Chemistry, 2009; 6(2): 541- 544.

Giri, Amol, Devanand Dongre, and Prafulla Tathe. “UV- SPECTROCTOPHOTOMETRIC ESTIMATION OF
PARACETAMOL IN DIFFERENT MARKETED BRANDS OF PARACETAMOL TABLET IN SOLID DOSAGE FORM.”
(2019).

Hubaux, Andre, and Gilbert Vos. “Decision and detection limits for calibration curves.” Analytical chemistry 42.8
(1970): 849-855.

213



