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ABSTRACT

The present study was aimed to develop a hydroyregthnique to increase the solubility of poorlytevasoluble
drug. This technique is used to estimate the amofubexibuprofen in bulk drug and tablets by spaghotometric
method by using tri sodium citrate as hydrotropgeat. Beer's law was obeyed in the concentratiamgeaof 2-
20pg/ml and showed maximum absorbance at 231nnmsditieility of Dexibuprofen in distilled water wésund to

be very less and then by adding hydrotropic agehilslity was increased as compared with distillgdter. The
analysis of tablets indicated good correlation betw estimated and label claim. The LOD and LOQ of
Dexibuprofen was found to be 0.0544ug/ml and Qu@68l respectively indicated good sensitivity of gosed
method. The percentage recovery was found to H889999.607%. The proposed method is new, simpbeyraie,
non-toxic and precise method that can be succégstahployed for estimation of drugs in routine aisé& of
tablets.
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INTRODUCTION

Increasing the aqueous solubility of insoluble ahightly soluble drugs is major importance. Thivécause most
of the newly developed drugs are highly lipophiticnature and its analysis was mainly carried ilh@ organic
solvents like methanol, chloroform, ethanol, bemzeacetone, toluene, carbon tetrachloride, diedtller and
acetonitrile. Most of these organic solvents arséctovolatile and costlier. This may cause inaccyran analytical
methods. Various techniques have been employeléyesearchers to improve the agqueous solubilitypophilic
drugs and hydrotropy is one among them [1]. Hydytrcan be considered to be potentially and indalistr
attractive technique since the observed increaselimility is much higher than that affected blgeat solubilization
method. Several works have been reported on ussdrbtropic solvents in estimation of various pgonater
soluble drugs using some of the hydrotropic agékéssodium benzoate, sodium salicylate, niacin@an&bdium
ascorbate, and urea [2-5]. But it was observed ligdtotropy is another type of cosolvency, whichuidized to
improve the aqueous solubility of poorly water $déudrugs. Based on this approach to increase itibjubf
lipophilic model drug Dexibuprofen. These hydroimagents do not cause any toxicity and non-vaatilnature.
In the present work the total concentration of bydmpic agent was kept constant (30% w/v). Dexibégn is a
non-steroidal anti-inflammatory drug. Its anti-srfimatory effects are believed to be due to inlbitof both
COX-1land COX-2 which leads to the inhibition of gtaglandin synthesis. The chemical name is (23H2]
methylpropyl) phenyl] propanoic acid. Figl
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Figure 1: Structure of Dexibuprofen

It is slightly soluble in water, whereas freely sotuldh methanol, chloroformand benzen Literature survey
revealed no hydrotropic solubilisation technique baen reported for analysis of Dexibupr( [6-11]. Hence the
current study aims at developing hydrotropic sdisdiion technique and UV method for analysis ofibleprofen
from its kulk drug and formulation

MATERIALS AND METHODS

Dexibuprofen bulk drug wasify sample from MSN Labs, Hyderabad, India. THeexibuprofen formulation
(capsules) was received from local ma. Shimadzu UV/Visible recording spectrophotometeodel-UV-1601)
with 1cm matchedilica cells was employed. All other chemicals antents used were of analytical gr:

Selection of hydrotropic solubilisingadditive:

Various hydrotropic solubilising additivelike Urea, Sodium acetate, Sodium benzofitesodium citrate, Sodium
salicylate etc. were triedThe Urei and sodium benzoate on addition to drug soluteumses sedimentation of d.
Addition of niacinamide leads to turbid. The tri sodium citrateenders complete solubilisation of dr Hence tri
sodium citrate was selected ashydrotropic solubilising additiveThe volume of trisodium citrate added
solubilize dexibuprofen was optimized to be in tato of 4.7

Preparation of the standard stock and calibration arve

An accurately weighed 1@fy quantity of Dexibuprofen was transferred intdQ0 ml volumetric flask. To this
40ml of Tri sodium citrate solution was added and flask was shaken for 1 mins to solubilise the dangd the
volume was made up to the mark with Distilwater to get a standard stock solution of 1mg/risBtock solutior
used for further dilutions and by using distilledter as solvent for estiman.

The absorption maxima of dexibuprofen were founde@®31 nm (Fig.1Working standard solutiorranging from
concentration of 2 tug/ml was prepared with distilled water from ¢hheck solution. The absorbances of resul
solutions were measured at wavelength of 231nmagsaolvent blank and a calibration curve was ptbto get thi
linearity and regression equatidfig 2

Analysis of dexibuprofen in capsules using mixed caplvents

Weigh accurately about 10 capsules powder andt@Reg equivalent quantity of Dexibuprofen and tfanmto a
100ml standard flask. And add 40 ml of trisodiuitrate and remaining volume make up to mark withilitid water
by using ultrasonication. Then pipette out 1ml ofuion and make up to 100ml leads to 10pg/ml cotredion
solution.The absorbance of the resulting solution was medsair 231nm againsolvent blank and drug content w
calculated.

Validation of the proposed method
The proposed method was validated for the followiagameters. [1-15]

Precision
Precision was determined by studying the repeidtiabdind intermediate precision. The standard diia
coefficient of variance and standard error wereuwdated for the druc
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Inter- day and Intra- day precision
The intra-day concentration of the drug was categlan the same day at an interval of two hour. Méethe inter
day concentration of drug was calculated on thifferdnt days within the laboratory conditions.

Table4: Intra-day and inter-day precision

Sample (ug/mi) Intra-day precision Inter-day precisior
Absorbanc | RSC | Absorbanc | RSC

0.045 0.043

2 0.051 0.099 0.039 0.077
0.042 0.037
0.096 0.097

4 0.094 0.015 0.093 0.048
0.095 0.088

Linearity
The absorbance of appropriate dilutions of stand&rdk solutions were measured as per the dewtlo@thod to
confirm the linearity.

Limit of detection (LOD) and Limit of Quantitation (LOQ)

The LOD and LOQ of dexibuprofen by the proposedhoétwere determined using calibration standardD a@d
LOQ were calculated as &3S and 16/S, respectively, where S is the slope of the calibn curve and is the
standard deviation of response

Accuracy
Accuracy is the percentage of analytes recovereasbgy from known added amount. Analysis was pegdrat
80%, 100%, 120% levels.

Recovery studies

In order to check the accuracy and reproducibitifythe proposed method, recovery studies were adadu

Recovery studies are done spiking method in thihatkthe test sample having the concentration pafl . to this

the standard drug is spiked by adding into thedekition. A concentrations of 8, 10 and 12ug/rel @added to the
sample solutions and the absorbance of the tlsggked concentrations were taken. From this absabae can
determine the amount of drug that can be recovgyete proposed method.
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Molar Absorptivity

This is the important factor for determining thesaitptive property of a drug in 1 mole concentratidnd this
value can be useful in determining the absorbafickeuy in molar concentrations. This for identifgithe shifts of
the maximum absorbance of the drug during the ndetlewelopment.

RESULTS AND DISCUSSION

The solubility studies showed that aqueous satylf dexibuprofen was increased by adding triigsodcitrate as
hydrotropic solubilising agent. The Beer- Lambedncentratiomange for dexibuprofen was between 2-10ug/ml.
To check drug stability and precipitation of drugslvent, a part of solution were kept in room penature for 48
hours. The results revealed that estimation dexdfep can be done without substantial effect orgdstability as
no precipitation was observed. From this studyg ibbvious that there was no interference of triwgodcitrate in
estimation of dexibuprofen at the wavelength ofr281

Tablel: Method Validation Parameters of Dexibuprofe

Parameters Results
Amax 231 nm
Beer's law limit 2-20 pg/ml
Molar absorptivity x 10° L mole* cm*
Regression equation (Y = mx + ¢)y = 0.0206x + 0.00333
Slope (m) 0.0206
Intercept (c) 0.00333
Correlation coefficient (r) 0.992
Relative standard deviation (%) 0.099
LOD Value 0.0544
LOQ Value 0.169

Table 2: Recovery studies (accuracy parameter) ofé&ibuprofen

Test pg/ml | Amount of standard drug added pg/ml| %Reovery | Standard deviation | %RSD
8 99.18 0.301 0.303

10 10 99.607 0.331 0.331

12 101.58 0.548 0.546

Table 3: Analysis of tablet formulations of dexibupofen

Label claim o '
Drug mgcap Amount found |  %Purity
Dexibuprofen 100 98.87 +0.218| 99.53 %wijw

The estimated label claim in the 30% mixed co-saivavas found to be 98.87 + 0.218 indicating goodetation
between estimated and those claimed by the manuéast The results of percent label claim were showTable
2. The recovery studies showed proposed methocdarate and reproducible. The results of recovéunglys
revealed that any small change in the drug conatoir in the solution could be accurately deterrity the
proposed method. Accuracy, reproducibility and jgien of the proposed methods were further confinby
percent recovery values, which were close to 10 Vaw values of standard deviation as shown ibl&e3.
Repeatability results indicated the precision urtbersame operating conditions over a short inte¢ivee and inter-
assay precision. Intermediate precision study esga® within laboratory variation in different days.both intra
and inter-day precision study for the method cécifit of variation were not more than 1.0% indésagood
intermediate precision. The low values of LOD an@Q, 0.054 and 0.169 for dexibuprofen indicatesdgoo
sensitivity of proposed method. (Table 1).

CONCLUSION

This current investigation is intended to use hymuhy technique to develop UV specrophotometrichoe to
determine the assay of dexibuprofen. The methosl wedidated, for both bulk and formulations. Thigthod
involves direct analysis without any extractionpstethus it is performed faster, simple and easied this method
is shown accurate and précised results. By thesdtsethis method found to be rapid, simple, adeyraconomic
method for analysis and quality determination.
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