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ABSTRACT

A simple and precise first order derivative andatsder curve [AUC] UV- spectrophotometric methbdse been
developed and validated for the estimation of oxdtes citrate in bulk and its tablet formulation.ergtandard and
sample solutions of oxolamine citrate were preparedistilled water. Oxolamine citrate was estinthtt 229.2 nm
for the first order derivative UV-spectrophotometmethod (A), while in area under curve (AUC) mdt(B) the
zero order spectrum of oxolamine citrate was meadsim between 228.6 nm to 246.4 nm. Beer's lawobaged in
the concentration range of 1 to 14 / ml with coefficient of correlation value 0.998dr first order derivative
method. Similarly in AUC method, Beer’s law wasyagein the concentration range of 1 to Ag / ml with

coefficient of correlation value 0.9999. These médthwere tested and validated for various paransetecording
to ICH guidelines. The precision expressed as indagtandard deviation, which was within the rangd.06915 %
to 2.2714 % for the above two methods. The propasettiods were successfully applied for the detextiain of

oxolamine citrate in pharmaceutical formulation.deks of the analysis were validated statisticalhd were found
to be satisfactory. The proposed methods are singaley to apply, low-cost and require relativelgxpensive
instruments.
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INTRODUCTION

In this communication the present work proposes spéctrophotometric methods for assay of oxolamitrate
from bulk drug and pharmaceutical formulation.s ikthemical name is 5- (2 -[diethyl amino] ethylpigenyl-1,2,4
oxadiazole citrate. Oxolamine is an anti-inflamnmgatdrug. This drug is in Chemical Abstracts ServiRegistry
Number [1]. Drug is not official in any pharmacogeLiterature survey reveals liquid chromatograptgthods [2-
3] for assay of this drug. Rapid, simple and rdéablV spectrophotometric methods are developedtlier
determination of oxolamine citrate. These meth@dshe used for the routine analysis and reseaganiaration. In
the proposed work optimization and validation adsl methods are reported. The structure of oxolwitrate is
shown in Fig.1.

EXPERIMENTAL SECTION
Instrument and reagents

Spectral scan was made on a Shimadzu UV-spectropietér, model 1800 (Shimadzu, Japan) with spebtratl
width of 0.5 nm with automatic wavelength correntoby using a pair of 10 mm quartz cells. All spact
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measurements were done by using UV-Probe 2.42 addtviReference standard of oxolamine citrate waairodal
from reputed firm with certificate analysis.

Fig. 1: Chemical structure of oxolamine citrate
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Preparation of standard drug solution

100 mg standard oxolamine citrate was weighed atelyr and transferred to a 100 ml volumetric flasid

sonicated with 30 ml of distilled water for 15 miaes. The volume was made up to the mark with thstivater to
give a stock solution of concentration 1009 /ml. From this solution, 10 ml of solution wageited out and
transferred into 100 ml volumetric flask. The vokiwas made up to mark with distilled water to gaverorking

standard solution of concentration L@§ml.

Estimation from tablets

Twenty tablets were weighed accurately and avenagight of each tablet was determined. Powder etgrivaéo 10
mg of oxolamine citrate was weighed and transfeimet00 ml of volumetric flask. A 30 ml of distiewater was
added and sonicated for 15 minutes and filtere@. fiitrate and washing were diluted up to the maitk distilled

water to give concentration as 10§ /ml. Such solution was used for analysis.

Method A: First order derivative method

For the selection of analytical wavelength, d@ml solution of oxolamine citrate was scannedhia spectrum
mode from 400 nm to 190 nm by using distilled wateblank. The first order derivative spectrum whkained by
using derivative mode by UV probe 2.42 softwar@nirthe spectrum, the amplitude of the derivativectipim was
measured between 230 nm to 228 nm (Fig. 2).

Fig. 2. First order derivative spectrum of oxolamine citrate (10 pg/ml) showing absorbance at 229.2 nm
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Into series of 10 ml graduated flask, varying antamfrsample solutions of oxolamine citrate wereeftigd out and
volume was adjusted with distilled water. Solutiamsre scanned between 400 nm to 190 nm in speatrode.
The first order derivative spectra were obtainedubing derivative mode. Amplitudes of the results@utions
were measured at between 230 nm to 228 nm by akstitied water as blank. The calibration curve vpaspared
in the concentration range of 1 to gg/ml (Fig. 3).

Fig. 3. Calibration curve for oxolamine citrate at 229.2 nm by first order derivative spectroscopy
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Method B: Area under curve (AUC) method
Area under curve method involves the calculatioimtégrated value of absorbance with respect tosieelength

between two selected wavelengths such;and),. The area under curve betwegrandi, was calculated by UV
probe 2.42 software. In this method, @g@ml solution of oxolamine citrate was scannechia $pectrum mode from
400 nm to 190 nm. From zero order spectrum the AddlCulation was done. The AUC spectrum was measured
between 228.6 nm to 246.4 nm (Fig. 4).

Fig. 4. Area under curve spectrum of oxolamine citrate (10 pg/ml) showing areafrom 228.6 nm to 246.4 nm
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Into series of 10 ml graduated flask, varying antamfrsample solutions of oxolamine citrate wereetiigd out and
volume was adjusted with distilled water. Solutiamsre scanned between 400 nm to 190 nm in speatmode.
The AUC calculations were done and the calibratiorve for oxolamine citrate was plotted in the camteation

range of 1 to 14g/ml (Fig. 5).

14



ReleRajan V. et al

J. Chem. Pharm. Res., 2013, 5(5):12-17

Fig. 5. Calibration curvefor oxolamine citrate by area under curve spectr oscopy
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Results of the analysis are given in table 1.

VALIDATION
Accuracy

Table 1: Values of results of optical and regression of drug

Parameter First order derivative methpd Area undere method (AUC)
Detection wavelength in nm 229.2 228.6-246.4
Beer's law limits @19/ ml) 1-14 1-14
Correleation cofficient (%) 0.999: 0.999(

Regression equati (y=mx + ¢
Slope (a) 0.0010 0.0789
Intercept (b) 0.0001 0.0027

Accuracy of the proposed methods was carried ab@iasis of recovery studies. It is performedhs standard

addition method. Recovery studies were performeadning standard drug at different levels to the-gmalyzed

tablets powder solution and the proposed method fald@wved. From the amount of the drug estimatduk t
percentage recovery was calculated. The resuttseadnalysis are shown in table (2, 3).

Table 2: Results of recovery of oxolaminecitrate for first order derivative method

Amount of sample Amount of standard Total amount Percentage Standard Percentage of relative standafd
added in g/ ml) added infug/ ml) recovered imug/ ml recovery(%) deviation deviation (%) C.0.V.)

2 0 2.000 100.000 0.0777 3.885

2 2 3.9456 98.640 0.0749 1.8983

2 4 5.9723 98.54 0.0921 1.5417

2 6 7.9183 98.98 0.1394 1.7606

Table 3: Results of recovery of oxolamine ci

trate for area under curve (AUC) method

Amount of sample Amount of standard Total amount Percentage Standard Percentage of relative standard
added in jig/ ml) added infug/ ml) recovered imug/ ml recovery(%) deviation deviation (%) C.0.V.)

2 0 2.0061 100.305 0.0477 2.3769

2 2 4.0025 100.125 0.2323 0.5566

2 4 5.9723 100.278 0.0416 0.6911

2 6 7.9183 100.344 0.0523 0.6520
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Precision

The methods precision were established by carrgirtgthe analysis of homogenous powder blend oftablThe
assay was carried out of drug by using proposediticed methods in seven replicates. The valuesetdtive

standard deviation lie well within the limits indited the sample repeatability of the methods. E€kalts obtained
are tabulated in table 4.

Table 4: Precision- method precision

Experiment no.| Weight of oxolamine citrate takemig | contents of oxolamine citrate in mg.  Contetsx@lamine citrate in mg
First order derivative method Area under curve weth

1 10 10.010 10.007

2 10 9.52¢ 10.12¢

3 10 10.47¢ 9.976¢

4 10 10.008 10.009

5 10 9.529 10.009

6 10 10.476 10.100

7 10 10.010 9.765

Standard deviation 0.3866 0.2381

%R.S.D 3.864: 2.373.

Inter-day and intra-day precision

An accurately weighed quantity of tablets powdeuniegjent to 10 mg of oxolamine citrate was transfdérto 100
ml of volumetric flask. A 30 ml of distilled watevas added and sonicated for 15 minutes and filtérbd filtrate
and washing were diluted up to the mark with desdilwater to give concentration as 3@9/ml. Such solution was
used for analysis.

For first order derivative method

Solution was scanned between 400 nm to 190 nm écteapn mode. The first order derivative spectrums wa
obtained by using derivative mode. Amplitude of tbsulting solution was measured at between 23@on228 nm
by using distilled water as blank. The amplituddimél solution was read after O hr., 3 hrs. arft$ in 10 mm cell
at 229.2 nm for first order derivative (method S)milarly the amplitude of the same solution waasdren ' 2'
and 8" day. The amount of oxolamine citrate was estuhdty comparison with standard at 229.2 nm fot firs
order derivative, table 5.

For area under curve method

Solution was scanned between 400 nm to 190 nmdatepn mode. The area under curve of resultingisolsi was
measured at between 246.4 nm to 228.6 nm by usstijedi water as blank. The area under curvemdlfsolutions
was read after O hr., 3 hrs. and 6 hrs. in 10 miirat@46.4 nm to 228.6 nm (method B). Similartgaunder curve
of the same solution was read oh 2' and %' day. The amount of oxolamine citrate was estimatedomparison
with standard at 246.4 nm to 228.6 nm, table 5.

Table5: Summary of validation parameter for intra-day and inter-day

Sr. No. Parameters First order derivative method eaAmder curve method
1 Intra day precision ( N=3) 99.60% 99.45%
amount found + % R.S.D. 0.24847 0.03446
2 Intra day precision ( N=3) 98.484 98.762%
amount found + % R.S. 0.1360° 0.0076¢
100.12% 99.87%
3 Rugadness analyst to analyst % R.S.D. 0.6786 0.00812

Limit of Detection (LOD) and Limit of Quantification (LOQ)

The limit of detection (LOD) is defined as the I®at&oncentration of an analyte that an analyticak@ss can
reliably differentiate from back-ground levels.this study, LOD and LOQ were based on the standawiation of

the response and the slope of the correspondinvg aiging the following equations-

Where o is the standard deviation of the signal to noisgorof the sample and S is the slope of the rélate

LOD =3.36/S and LOQ =16/S

calibrations graphs.
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The limit of quantification (LOQ) is defined as tlmvest concentration of the standard curve thatbhmmeasured
with an acceptable accuracy, precision and vaiigbilhe values of LOD and LOQ are given in table 6

Table 6: Values of results of optical and regression of drug

Parameter First order derivative methpd  Area undere method
Limit of Detection (1g/ml) 0.2694- 0.0992¢
Limit of Quantification {1g/ml) 0.81649 0.300090

Ruggedness

The ruggedness of the method is defined as dednepducibility of results obtained by analysisoxolamine
citrate sample under variety of normal test condsisuch as different laboratories, different astaland different
lots of reagents. Quantitative determination of lawone citrate was conducted spectrophotometricallyone
laboratory. It was again tested in another laboyatsing different instrument by different analy$he assays
obtained in two different laboratories were welbigreement. It proved ruggedness of the propostdads.

RESULTSAND DISCUSSION

The first order derivative and area under curve dpéctroscopic methods are useful for routine arslg$
oxolamine citrate in bulk drug and formulation. Téherivative spectroscopy method applied has tharmtdge that

it locates hidden peak in the normal spectrum.lithirates the interference caused by the excipiamd the
degradation products present, if any, in the foatioh. The method was validated according to Irsteéomal
Conference on Harmonization guidelines for valiatiof analytical procedure [4]. Oxolamine citratashthe
absorbance maxima at 229.2 nm (method A) and iAth€ spectrum method areas were measured betwedf 22
nm to 246.4 nm (method B). The polynomial regressiata for the calibration plots showed good linear
relationship in the concentration range of 1 tou@ml and given in tablel. Recovery studies werei@amout by
adding the pure drug to the previously analyzedetapowder sample and shown in table 2, 3. The grtage
recovery value indicates non interference from giecits used in formulation. The reproducibility amcturacy of
the methods were found to be good, which was ey low standard deviation.

CONCLUSION

The most striking features of two methods are iitsplcity and rapidity, not requiring tedious sampolutions
preparations which are needed for other instrunhen&hods. From the results obtained it can beclcoied that
the proposed methods are fully validated and fawnlle simple, sensitive, accurate, precise, remibtl) rugged
and robust and relatively inexpensive. So, the ldpesl methods can be easily applied for the routjnelity
control analysis of oxolamine citrate in pharmamsitformulation.
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