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ABSTRACT

The aim of present work is to develop and validaienple, sensitive and specific
spectrophotometric method for the determination DExibuprofen, a non-steroidal anti-
inflammatory drug (NSAID) in pure form and in phaceutical formulations. UV
spectrophotometric method, which is based on measemt of absorption at maximum
wavelength in phosphate buffer pH 6.8, was founoktat 221.8 nm by using 5% methanol. The
developed method was validated with respect taatitye accuracy (recovery), precision and
specificity. The optimum conditions for analysigh& drug were established. The drug obeyed
the Beer’s law and showed good correlation. Bekawg was obeyed in concentration range 0-60
pg/ml having line equation y = 0.046x +0.017 withrrelation coefficient of 0.999. The results
of analysis were validated by recovery studies. method was found to be simple, accurate,
precise, economical and robust.
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INTRODUCTION

Dexibuprofen is known as chemically (2S)-2-[4-(2thndpropyl) phenyl] propanoic acid,2,3].
The structural formula is GH180,, and molecular weight is 206.28. It is non-steabidnti
inflammatory drug (NSAID). It is used for relief ddymptoms of osteoarthritis, primary
dysmenorrheal, muscular-skeletal pain or dentah.plaireduces gastric damage and improves
analgesic and anti-inflammatory effect than racembigprofen. The chemical structure of
Dexibuprofen is as shown in figure | [4-7].
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Figurel:- Chemical structure of Dexibuprofen.
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A suitable and validated method is to be availdbiethe analysis of drug in the bulk, dosage
forms and in biological samples. If a suitable noethfor specific need, is not available then it
becomes essential to develop a simple, sensitogeirate, precise, reproducible method for the
estimation of drug samples.

The methods for estimation of Dexibuprofen giveriterature are high performance thin layer
chromatography (HPTLC)[8], RP-HPLC method[9], démsietric analysis of 2- aryl propionate
derivatives in pharmaceutical preparations[10].

Although simultaneous UV estimation of Dexibuprofeamd paracetamol has been reported, but
single estimation of this drug has not been reploinebulk and in pharmaceutical formulation.
Thus the present study was undertaken to develdpvahdate a simple, sensitive, accurate,
precise, and reproducible UV spectrophotometriduwfor determination of Dexibuprofen.

MATERIALSAND METHODS

Apparatus:

Shimadzu UV 1800 spectrophotometer with 1 cm matcheartz cells were used for the
absorbance measurements connected to computeoaded! with UV Probe software. Ohaus
weighing balance and bath sonicator, borosil glagparatus were used for experimental
purpose.

Chemicals and reagents:

Dexibuprofen pure drug was obtained as a gift sanf@dm Noven Lifesciences (P) Ltd.
Hyderabad. Methanol, Potassium dihydrogen orthgptete, Sodium hydroxides were
purchased from S.D. Fine (P) Ltd. Mumbai. All cheats and reagents used were of analytical
grade.

Preparation of standard and test solutions

Dexibuprofen standard stock solution:

10 mg Dexibuprofen was accurately weighed and tisdan 5 ml methanol then transferred to
a 100 ml volumetric flask sonicate it for 5 mimdlly volume was made up to the mark with
phosphate buffer pH 6.8 to make L@0ml stock solution.
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Figurell: Absorption spectrum of Dexibuprofen showing maximum absorbance at 221.8nm
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Figurelll: Standard calibration curve for analysis of Dexibuprofen at 221.80 nm

Procedurefor calibration curve:-

The standard solutions were prepared by the projgion of the primary stock solution with
phosphate buffer pH 6.8 to obtain working standadtithe measurements were performed at
room temperature. The absorbance of the solutiontaming Dexibuprofen was determined in
the UV range 200-800nm using an appropriate bldhle Anmax Was found to be 221.8nm. The
spectrum of Dexibuprofen was as shown in figure Fbr linearity study, dilutions were made
for Dexibuprofen in the range of 2 to 7@/ml concentrations were prepared by diluting the
stock solution with phosphate buffer pH 6.8. Thdibcation curve was established at this
wavelength by plotting graph between absorbancecandentration. The standard calibration
was as shown in figure Ill.

Preparation of sample solution:
The proposed method was successfully applied ®rd#termination of Dexibuprofen in tablet
dosage form.

Ten tablets were weighed and powdered. The amairitgblet powder equivalent to 30 mg of
Dexibuprofen was weighed accurately and transfetoedl ml methanol and kept for 5 min in
sonicator and volume was made up to mark with phatgpbuffer pH 6.8 in 200ml Volumetric
flask. The solution was then filtered through Whatm filter paper # 41. This filtrate was
diluted suitably with phosphate buffer pH 6.8 td tiee solution of 30g/ml concentration. The
absorbance was measured against blank. The drugntoof the preparation was calculated
using standard calibration curve. Amount of druinested by this method is given in Table I.

Tablel: Determinationsof Active Ingredientsin Tablets

Sample Label claimed (mg) Amount found(mg) peraabl% label claim *
Dexibuprofen 300 298.75+0.871 99.33+0.129
(* Average of Three Determinations)

Validation of method parameters

Precision:

Assay of method precision (intra-day precision) wealuated by carrying out three independent
assays of test samples of Dexibuprofen. The intéiaie precision (inter-day precision) of the
method was also evaluated using two different atglysystems and different days in the same
laboratory.
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Linearity:-

The aliquots of concentration ranging 2@ ml were prepared in triplicate, but linearity was
found to be between 2-6/ml concentrations. The calibration graphs weriolkd by plotting
the absorbance versus the concentration data amdtreated by linear regression analysis.

Accuracy (recovery test) [11]:

The accuracy of the method is the closeness ofrtbasured value to the true value for the
sample. Accuracy of the method was studied by regoexperiments. The recovery experiments
were performed by adding known amounts to tablee fecovery was performed by preparing
of concentration 30 pg/ml of Dexibuprofen standsotution. Three samples were prepared for
each recovery level. The solutions were then aedlyand the percentage recoveries were
calculated from the calibration curve. The % recgwd the added pure drug was calculated as
% recovery = [Ct—C9/Ca] x 100, whereCt is the total drug concentration measured after
standard additionCs, drug concentration in the formulation samp&g, drug concentration
added to formulation. The results were as showfainie |.

Tablell - Results of Recovery

Sample| Amount added % pg/ml Amount recoryed % Rexgo¥ SD
Brutek 24 23.92+0.36 99.66 + 0.21
Brutek 30 30.09+0.21 100.3+0.11
Brutek 36 36.15+0.19 100.4 £ 0.24

Limit of detection (LOD) and limit of quantification (L OQ):

The LOD and LOQ of Dexibuprofen were determined using standard deviation of the
response and slope approach as defined in Inten@htConference on Harmonization (ICH)
guidelines. LOD and LOQ values were calculatedgitie relation,

LOD=3.3/S
LOQ=1B /S

Where,6= standard deviation of residuals from the curvesl§e of the curve

Tablelll - Regression and validation parameter s of Dexibuprofen
Sr. No. | Parameter | Result
Regression parameters
1 Slope 0.046
2 Intercept 0.017
3 Standard Regression y = 0.046x +0.017
Equation
4 Correlation Coefficient (R) | 0.999
5 Chi square 0.00857
6 Standard error of estimate 0.02950
7 Residual standard deviatiop  0.02812
Validation parameters
1 Absorption maxima(nm) 221.8
2 Molar absorptivity 9495.68
3 A(1%, 1 cm) 460.33
3 LOD (ug/ml) 2.15
4 LOQ (ug/ml) 6.52
5 Linearity range itg/ml) 2-60
6 Accuracy(% Recovery +SD)) 99.74+1.21
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RESULTSAND DISCUSSION

The development of a simple, rapid, sensitive, aocurate analytical method for the routine
guantitative determination of samples will reducmecessary tedious sample preparations, the
cost of materials and labor. Dexibuprofen is a Wéabing molecule with specific
chromospheres in the structure that absorb at &cplar wavelength and this fact was
successfully employed for their quantitative deteations using the UV spectrophotometric
method. The absorption spectrum of Dexibuproferpmosphate buffer pH 6.8 contain 5 %
methanol was shown in Figure Il. Calibration cudeda was constructed in the range of the
concentrations of 2-7@/ml, but Beer’'s law obeyed in concentration ran§@-60 pug/ml. The
regression equation was found to be y = 0.046x }0.0he correlation coefficient?jrof the
standard curve was found to be greater than 0.B88.stock solutions and working standards
were made in phosphate buffer pH 6.8 contains 5%amel. Thehna of the drug for analysis
was determined by taking scans of the drug sangilgigns in the entire UV region.

Performing replicate analyses of the standard isoisit was used to assess the accuracy,
precision, and reproducibility of the proposed methThe selected concentration within the
calibration range was prepared in phosphate bpft6.8 contains 5 % methanol and analyzed
with the relevant calibration curve to determine thtra and inter day variability. The proposed
method can be successfully applied for assay itett@msage forms without any interference.
The assay showed that the drug content of thisyatdd be in accordance with the labeled claim
(Table I). The recovery of the analyte of inteffesin a given matrix can be used as a measure of
the accuracy of the method (Table Il). The obthimesults demonstrate the validity and
accuracy of the proposed method for the deternunatf drug in tablet (Table 1ll). In order to
check the accuracy and precision of the developethod and to prove the absence of
interference by excipients, recovery studies weareed out after the addition of known amounts
of the pure drug to various pre-analyzed formufatiof all drugs. It was found that the sample
solution was stable up to 20 hrs in which no deamstipn was observed. These results reveal
that the developed method have an adequate pme@sid accuracy, and consequently, can be
applied to the determination of Dexibuprofen talibepharmaceuticals without any interference
from the excipients.

CONCLUSION

A spectrophotometric method for quantifying Dexilafpn in formulation samples has been
developed and validated. The assay is selectiveciq@, accurate and linear over the
concentration range studied. LOD was approxima2ehbpg/ml in formulation and the LOQ
was found to be 6.52pug/ml. The sample solution stakle for 20 hr. In summary, the proposed
method can be used for the drug analysis in roufursity control.
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