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ABSTRACT

The present work carries an analytical method development of Nimesulide
and Chlorzoxazone in tablet dosage form. The method is based upon Q-
absorption ratio method for the simultaneous determination of Nimesulide
and Chlorzoxazone. Absorption ratio method is used at two sel ected wave-
lengths, one of which isthe iso-absorptive point and other being the Amax
of other components. Nimesulide and Chlorzoxazone show their iso-ab-
sorptive point at 231nmin 0.1M NaOH solution. The second wavelength
used is 244 nmwhichistheAmax of Chlorzoxazone in 0.1M NaOH solution.
The linearity was obtained in the concentration range of 3-15 ppm for
Nimesulide and Chlorzoxazone. The percentage RSD for precision and ac-
curacy of method was found to be less than 2 %. This method was applied
to all pharmaceutical dosage form because there is no excipientsinterfer-
ence between them. The results have been validated by recovery studies.
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INTRODUCTION

NimesulideisN-(4-Nitro-2-phenoxyphenyl)-meth-
anesulfonamide. Nimesulideisarelaively COX-2 se-
lective, non-gteroida anti-inflammatory drug (NSAID)
with analgesic and antipyretic properties. Itsapproved
indicationsarethetreatment of acute pain, the symp-
tomatictreatment of ostecarthritisand primary dysmen-
orrheain adolescents and adultsabove 12 yearsoldi¥,
Itisapotent selective Cyclooxygenase-2 inhibitor and
ishighly effective, with minimum drug-rel ated S de ef -
fects, inthetreatment of variousformsof painandin-
flammeatory conditions. Thedrugisbest with thedisad-
vantage of poor water solubility. Itisnot officid inUSP
23(1995), BP(1998), and IP (1996)123. Nimesulide

isyelowish crystalinepowder. Itispracticaly insoluble
inwater, freely solublein acetone, dightly solublein
anhydrous ethanol. Melting point of Nimesulide is
149°Ct,

Chlorzoxazoneischemically: (5-chloro-2(3H)-
benzoxazolone). Molecular formula: C.H,CINO,;
Molecular weight: 169.5759, |t isacompound with
skeletal musclerelaxant property and used to decrease
muscletoneandtension, thustorelievespasmand pain
associ ated with muscul oskeletal disorderg™.

Ultraviolet and Vis ble Spectro-photometry isone
of themost frequently employed andytical toolsinthe
pharmaceutical industry. Ultraviolet and visible absorp-
tion Spectro-photometry invol vesthe measurement of
absorption of monochromatic radiation by sol utions of
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chemical substances, in the range of 200 nm to 400
nm, and 400 nm to 800 nmof the spectrum, respec-
tively™l, The amount of absorption depends on the
wave ength of radiation and thestructure of compound.
Theabsorption of radiation isdueto the subtraction of
energy from the radiation beam when electronsin or-
bital of lower energy areexcitedinto orbital of higher
energy. The various spectro-photometric methods
which are used for estimation of drugin combinedos-
ageforminclude;

Simultaneous equation method

Absorptionratio method (Q-ratio method)
Geometric correction method

Orthogona polynomia method

Difference spectro-photometry

Derivative spectro-photometry

Chemicd derivatisation method

Absorption correction method

Multi-component method of analysis>4,
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Figurel: Nimesulide
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Figure?2: Chlorzoxazone
Q-absor ption ratio method

According to Q-Absorptionratio method, usethe
ratio of absorption at two selected wavelengths. Oneis
theiso-absorptive point and other being the Amax of
other component. Two equationswere constructed as
described bel ow,

Qo-Q2 A
Q1-02 ‘a1l

_Qo-g1_ A
For Chlorzoxazone, C2= 0201 %o

For Nimesaulide, C1=

—— Fuyl] Paper

Absorbance of sample at 244

~ Absorbance of sample at 231

" Absorptivity of nimesulide at 244
~ Absorptivity of nimesulide at 231

g2 = Absorptivity of Chlorzoxazone at 244
Absorptivity of Chlorzoxazone at 231
A= absorbance of sample at iso-absorptive point;
Where, al and a2 are absorptivity of Nimesulide and
Chlorzoxazonerespectively at iso-absorptivity point.

MATERIALSAND METHODS

Working standard of Nimesulide and
Chlorzoxazonewasobtained fromwell reputed research
|aboratories. All other chemicasand reagentsused were
of analytica grade.

I nstrument and conditions

A double beam Shimadzu UV-1700 series spec-
trophotometer was used. Absorption and overlain spec-
traof both test and standard sol utionswere recorded
over thewavel ength range of 200 400nm using 1cm
quartz cell at fast scanned speed and fixed dit width of
1.0nm. All weighing of ingredientsweredoneonAgilent
digita weghing baance.

Prepar ation of standard stock solution

A 10mg amount Nimesulideand Chlorzoxazone of
reference substance was accurately weighed and dis-
solvedin 200ml 0.1M NaOH solutionina100 ml volu-
metric flask to obtain 100 ppm concentration of stock
solution. From stock solution by the serid dilutionwe
prepared required concentrations of 3, 6, 9, 12, 15
ppm for Nimesulideand Chlorzoxazoneseparately. The
scanning for solution of Nimesulideand Chlorzoxazone
were carried out in the range of 200-400 nm against
0.1M NaOH solution asablank for obtaining theindi-
vidual absorption spectrawell asoverlain spectrathat
wereusedintheanalysis.

The maximum absorption (Amax) of Chlorzo-
xazonewasfound at 244 nm and i so-absorptive point
at 231 nm. Absorption and absorptivity for aseriesof
standard sol utions were recorded atsel ected wave-

lengths.
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M ethodology

Absorption ratio method uses the ratio of ab-
sorptions of two selected wavel ength, one of which
isiso-absorptive point and other being the Amax of
one of thetwo components. From the overlain spec-
traof two drugs (asshowninfigure6), it showsthat
Nimesulide and Chlorzoxazone having iso-absorp-
tive point at 231 nm. The second wavel ength used

4.415 ,

is 244 nm, which isthe Amax of Chlorzoxazone.
Working standard sol utions having concentration 3,
6, 9, 12, 15 ng/ml for Nimesulide and Chlorzo-
xazone were prepared in 0.1M NaOH and the ab-
sorbance at 231 nm (i so-absorptive point) and 244
nm (Amax of Chlorzoxazone) were measured and
absorptivity coefficient were calculated using cali-
brations curve.
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Figure3: Spectraof Nimesulide (6ppm)
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Figure4: Spectra of Chlorzoxazone (6ppm)
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Validation of proposed method

(A) Linearity

2.310

2.000

1.000

0.000

-0.471
200.00

0. 740

0500

0,400

0200 -~

0.000

-0.09z2
217 .26

Dilip A.Patil et al.

250.00 300.00 350.00
nm.

Figure5: Spectra of ohysical mixture(3:15)
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Figure6: Overlay spectra of Nimesulideand Chlor zoxazone
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TABLE 1: Linearity of Chlorzoxazone
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Linearity waseva uated by preparing different con-
centration intherangeof 3-15 pg/ml for both the drugs
and absorption wasmeasured. Each measurement was
cariedoutintriplicate.

Concentration (ppm) Absorption
3 0.255
6 0.376
9 0.468
12 0.581
15 0.687
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Figure7: Linearity graph of Chlorzoxazone

TABLE 2: Linearity of Nimesulide

Concentration (ppm) Absor ption
3 0.171
6 0.282
9 0.405
12 0.531
15 0.652
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Figure8: Linearity of Nimesulide
(B) Precision

The precision of an analytical method isthe close-
ness of replicate results obtained from analysisof the
same homogeneous sample. To study precision, Three
replicate standard solutions of Nimesulide and
Chlorzoxazonewere prepared and analyzed using the
proposed method. The percent relative standard de-
viation (% RSD) for peak responses was cal cul ated
and it wasfound to bewhichiswell withinthe accep-
tancecriteriaof not morethan 2.0%. Resultsof system
precison studiesareshownin TABLE 3.

Hnalytical CHEMISTRY o

TABLE 3: Precison data

Amount Intra day Inter day

Amount found Amount found
Drug taken [n=3] [n=3]

(ug/ml) Mean % RSD Mean % RSD

3 296 154 297 156

Nimesulide 6 597 051 596 056

9 891 040 917 061

3 306 069 310 125

Chlorzoxazone 6 598 033 589 065

9 898 035 891 086

(C) Accuracy (Recovery studies)

Inorder to check the accuracy, reproducibility and
precision of the proposed method, recovery study was
carried out by taking standard mixture solution of both
Chlorzoxazoneand Nimesulide (asshownin TABLE 4
and5).

TABLE 4: Accuracy tablefor Nimesulide

Conc. Std Total %
" takenin additionin conc. found recover
(ng/ml)  (pg/ml) (ng/ml) +SD
1 6 4.8 10.81 100.26 + 0.01
2 6 6 12.01 100.02 +£0.03
3 6 7.2 13.3 101.9+ 0.008
TABLE 5: Accuracy tablefor Chlorzoxazone
S Conc. Sd Total %
NO" taken in addition in conc. found r ecover
(pg/ml)  (pg/ml) (ng/ml) +SD
1 6 4.8 10.79 99.87 + 0.04
2 6 6 12.04 100.7 £ 0.01
3 6 7.2 13.3 101.6+ 0.006

(D) Limit of detection (LOD) and limit of quanti-
zation (LOQ)

The LOD and LOQ of Nimesulide and
Chlorzoxazone by proposed methodswere determined
using caibration standards. LOD and LOQ werecal-
culated as 3.39Sand 105/Srespectively, where Sisthe
dopeof thecalibration curve and sisthe standard de-
viation of response. Theresultsof thesameare shown
inTABLES®.

TABLE 6: Limit of detection and limit of quantification

Measured Value
Parameter - -
Nimesulide Chlorzoxazone
Limit of Quantification 0.96 112
Limit of Detection 0.29 0.37
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(E) Tablet assay

Thecontent of 20 Tablet wereaccurately weight and
crushedintofinepowder. A quantity of powder equiva

—— Fyll Peper

Chlorzoxazonewastransferinto 100ml volumetricHask.
Dissolvein 100 ml 0.1M NaOH. Dilution are prepare
and givethereadingin 244 and 231 (iso-absorptive point)

lent to 100 mg of Nimesulide and 500mg of Amax.Caculatetheequation. ResultgiveninTABLE7.
TABLE 7: Analysisof tablet formulation

Formulation L abeled amount (mg) Amount recovered (mg) n=5 % Drug recovered % RSD
Nise-Mr Nimesulide 100mg 102.95 102.95 1.64
Chlorzoxazone 500mg 529.40 105.88 0.94
[3] JR.Sadhana, R.Gitanjali; Eastern Pharm., 7, 113
RESULTSAND DISCUSSION (1997).

In absorbanceratio method (Q-analysis), the pri-
mary requirement for developingamethod for andysis
isthat theentire spectrashould follow the Beer’s law at
al thewaveength, which wasfulfilled in case of both
these drugs. The two wavelengthswere used for the
andysisof thedrugswere 231 nm (iso-absorptive point)
and 244 nm (Amax of Chlorzoxazone) at which the cali-
bration curveswere prepared for both thedrugs. The
overlan UV absorption spectraof Nimesulide (223 nm)
and Chlorzoxazone (244 nm) showsiso-absorptive
point (231 nm) in 0.1M NaOH.

CONCLUSION

The proposed absorption ratio method wasfound
to besimple, sensitiveand accurate method for deter-
mination of Nimesulideand Chlorzoxazoneintablet dos-
ageform. Inthismethod the solvent usediseasily avail-
able and cheap for the analysis of Nimesulide and
Chlorzoxazone hence, thismethod iseconomicfor es-
timation of tablet dosageform. Thecommon excipients
and other additiveswere usedintheformulation doesn’t
interferein theanalysisof thedosageform. So, wecan
say that thismethod can be adopted for combined dos-
ageforminany pharmaceutica dosageform.
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