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Abstract

The present investigation illustrates the applazatof mixed hydrotropy. A novel, safe and
sensitive method of spectrophotometric estimatiothe ultraviolet region has been developed
using a mixed hydrotropic solution containing eightcent each of niacinamide, sodium acetate,
sodium benzoate, sodium citrate and urea (total #&sotropic agents), for the quantitative
determination of hydrochlorothiazide, a very sligiwater soluble diuretic drug in tablet dosage
form. Beer's law was obeyed in the concentratiogeaof 20—-120 pg/ml. There was more than
25-fold enhancement in aqueous solubility of hytitomthiazide in mixed hydrotropic solution
as compared with the solubility in distilled watprecluding the use of organic solvents.
Hydrotropic agents and commonly used tablet exotpidid not interfere in spectrophotometric
estimation. Results of the analysis were validatatistically and by recovery studies. Statistical
data proved accuracy, reproducibility and the ieai of the proposed method.

Key words: Hydrochlorothiazide, Mixed hydrotropy, Solubilitpleancement, U.V.-Visible
Spectrophotometry.

Introduction

Hydrotropes are a class of chemical compounds ¢hase a several fold increase in the
solubility for sparingly soluble solute under nofn@onditions. This phenomenon termed
hydrotropy is considered as a unique and unpretedeolubilization technique because of the
easy recovery of dissolved solute and possiblesesaf hydrotropic solutions. This technique
also facilitates the separation of close boilingmgric components from their binary mixtures
forming simple eutectics [1] and non-isomers in toigs besides increasing the rate of
heterogeneous reactions [2]. Neuberg (1916) idedtihis pioneering technique for very large
solubility enhancements for a variety of sparinglgiuble organic solutes. Hydrotropes in
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general are water-soluble and surface-active congthat enhance the solubility of organic
solutes like acids, esters, alcohols, aldehyddsnks, hydrocarbons, and fats [3, 4]. Hydrotropes
have been widely used in detergent formulationJthezare, household applications [5, 6] and
also as an extraction agent for fragrances [7]hHEaarotrope has a selective ability towards a
particular component in the mixture to facilitatesg recovery of the hydrotrope solution by
controlled dilution with distilled water [8].he solubility enhancement of organic solute is tue
the formation of molecular structures in the forrh @apmplexes [9, 10]. The previous
experimental findings concluded that hydrotropyaiprocess whiclgoes beyond conventional
solubilization methodssuch as miscibility, co-solvency [1&hd the salting-in effect, since the
solubilization affectedby hydrotropy is higher and more selectivempared to other
solubilization methods [12].

Maheshwariet al. have applied the use of hydrotropy in titrimetdnd spectrophotometric
estimation of a large number of poorly water-sadubrugs, discouraging the use of organic
solvents [13-28]. Sodium benzoate, sodium salieyl&odium ascorbate, sodium glycinate,
niacinamide, sodium citrate and urea are the mogtlar examples of hydrotropic agents that
have been used to solubilize a large number oflpea@ter-soluble compounds [13-33]. Various
organic solvents like methanol, chloroform, alcohdiilmethyl formamide, and benzene have
been employed for the solubilization of poorly wageluble drugs for their analysis. Drawbacks
of organic solvents include higher cost, toxicggllution, and error, in analysis due to volatility
The present study aims to apply the concept of ahigdrotropic solution of niacinamide,
sodium acetate, sodium benzoate, sodium citrateuaea as a solubilizing agent to analyze a
very slightly water-soluble drug, hydrochlorothideiin tablet, by spectrophotometric estimation.
Earlier studies showed the application of mixedrbypy in spectrophotometric analysis of
aceclofenac [344nd titrimetric analysis of ibuprofen [35]. Therasvmore than 25-fold increase
in solubility of hydrochlorothiazide (a widely usetiuretic drug) in the mixed hydrotropic
solution. Therefore, it was thought worthwhile wlubilize the drug with the help of mixed
hydrotropy to carry out the estimation. Chemicallydrochlorothiazide is 6-chloro-3, 4-
dihydro-2H -1, 2, 4- benzothiadiazine-7-sulphonamide 1, Xidie.

Materials and M ethods

All chemicals and solvents used were of analytg@de. A spectrophotometer (Model UV-
160A) (Shimadzu, Kyoto, Japan) with 1 cm matchédascells was used for spectrophotometric
analysis. Hydrochlorothiazide was obtained as & sgimple from M/s Ranbaxy Laboratories
Ltd., Dewas; and hydrochlorothiazide tablets warepased from the local market.

Preparation of calibration curve of hydrochlorothiazide: Accurately weighed 50 mg of
hydrochlorothiazide was solubilized by 40 ml of euxhydrotropic solution of niacinamide,
sodium acetate, sodium benzoate, sodium citrateuned (eight percent each) in a 100 ml
volumetric flask, and distilled water was addedrake up the volume. This stock solution was
further diluted with distilled water to get varioddutions containing 20, 40, 60, 80, 100 and
120, pg/ml of drug. Absorbances were noted at 3t Against corresponding reagent blanks.

Preliminary solubility studies of hydrochlorothiazide: Solubility of hydrochlorothiazide was
determined in distilled water and mixed hydrotropaution of niacinamide, sodium acetate,
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sodium benzoate, sodium citrate and urea (eigltepéreach) at 28°C + 1°C. There was more
than 25-fold enhancement in the solubility of dringthe mixed hydrotropic solution, as
compared with the solubility in distilled water.

Analysis of hydrochlorothiazide tablets by the proposed method: Twenty tablets of
hydrochlorothiazide (formulation-l1 and -l1l) were \gbed and finely powdered. Powder
equivalent to 50 mg of hydrochlorothiazide was take a 100 ml volumetric flask. Forty
milliliters of mixed hydrotropic solution of niacamide, sodium acetate, sodium benzoate,
sodium citrate and urea (eight percent each) wdsdaend the flask was shaken properly for 10
min. to solubilize the drug; and the volume was enad to the mark with distilled water. After
filtration through a Whatmann filter paper no. 4he filtrate was appropriately diluted with
distilled water for spectrophotometric estimatiogai@st reagent blank to calculate the drug
content. [Table-1]

Recovery studies: To evaluate the validity and reproducibility of theposed method, recovery
experiments were carried out. For recovery studiepre-analyzed tablet powder equivalent to
50 mg hydrochlorothiazide, bulk drug samples 15 @@ mg were added as spiked
concentrations and drug contents were determinedhbyproposed analytical method. The
results of analysis of recovery studies are preskint Table-2.

Results and Discussion

Results of solubility studies of hydrochlorothiazitevealed that enhancement in solubility in a
mixed hydrotropic solution of niacinamide, sodiuoetate, sodium benzoate, sodium citrate and
urea (eight percent each) was more than 25-fotmbagpared with its solubility in distilled water.

It is evident from Table-1 that the value of meancgnt drug (hydrochlorothiazide) estimated by
proposed spectrophotometric method for formulatiand Il are 98.19 and 99.66, respectively.
The amount of drug estimated, by the proposed rdettwoboth formulations are very close to
100.0, indicating the accuracy of the proposed owetbf analysis. Low values of standard
deviation, percent coefficient of variation andnstard error [Table-1] further validated the
proposed method.

Table-l: Analysis data of hydrochlorothiazide tablet formulations with statistical
evaluation. (n=3)

Tablet Label claim Percent drug Percent coefficienStandard
formulation (mg/tablet) estimated of variation error
(Mean = SD)
I 12.5 98.19 + 0.883 0.899 0.510
Il 25.0 99.66 + 0.941 0.944 0.543

The percent recoveries estimated ranged from 9&5%00.41. The values are close to 100
indicating the accuracy of the proposed method. Vakees of standard deviation, percent
coefficient of variation and standard error ardistigally low and thus validate the proposed
method [Table-2].
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Table-2: Recovery studies using the proposed analytical method with statistical evaluation.
(n=3)

Tablet Drug present in  Spiked drugPercent recovery % Coefficient Stz
formulation pre-analyzed added estimated of variation error
tablet powder (mgQ) (Mean = SD)
(mg)
I 50 15 100.33 +1.323 183 0.764
I 50 30 98.54 + 1.660 685 0.958
Il 50 15 98.81 £0.722 7 0.422
Il 50 30 100.41 + 1.227 p22 0.708
Conclusion

It is, thus, concluded that the proposed methodeis, simple, environment friendly, accurate
and reproducible. The proposed method can be ssfodgsemployed in the routine analysis of

hydrochlorothiazide in tablets. Like this methodhey hydrotropes can also be tried by
combining them to improve the solubility of poorsater soluble drugs to be applied in different
fields of analysis. Mixed hydrotropy may find widse in development of aqueous formulations
of poorly water soluble drugs in future.
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