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Abstract

In this study, nimesulide which has been used as an analgesic, antipyretic and anti-inflammatory agent, was
analyzed by using second order derivative UV spectrophotometry. The solvent, the degree of derivation, ranges of
wavelength and n-value were chosen in order to optimize the conditions. The concentration of nimesulide in its
solutions in ethanol and chloroform were determined between the wavelength ranges of 200 and 500 nm (n=6,
Dl=21) and in the linearity ranges of 2.0–90.0 mg ml−1 in ethanol and 2.0–50.0 mg ml−1 in chloroform by using
the values obtained from the second derivative UV spectrum of the substance. The developed second derivative UV
spectrophotometric method was applied to the pharmaceutical preparations such as tablet, sachet (granule) and
suspension. Tablet and sachet were analysed in ethanol while the suspension was analysed in chloroform. The results
obtained from derivative UV spectrophotometry were compared with those obtained by using HPLC. It was found
that the difference was not statistically important between these methods. It was concluded that developed derivative
UV spectrophotometric method was accurate, sensitive, precise, reproducible and could be applied directly and easily
to the pharmaceutical preparations. © 2000 Elsevier Science B.V. All rights reserved.
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1. Introduction

The chemical formula of nimesulide is 4-nitro-
2-phenoxymethane sulfonanilide (C13H12N2O5S)
(Fig. 1). Nimesulide is a new non-steroidal anti-
inflammatory drug (NSAID) with analgesic and

antipyretic properties [1,2] that does not induce
gastrointestinal ulceration [3]. It is an inhibitor of
prostaglandin synthesis from arachidonic acid and
of platelet aggregation [4,5]. The pharmacokinetic
profile of nimesulide has been assessed in healthy
volunteers after oral and rectal administration of
the sample, in tablet, sachet (granule) or suspen-
sion forms [6].

The pKa of nimesulide in methanol-water mix-
tures was determined by potentiometric titration
[7]. Nimesulide can be determined by spectropho-
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Fig. 1. Chemical structure of nimesulide.

tometry [8–11], chromatography [12–19], polar-
ography [20] and fluorimetry [21].

No derivative spectrophotometric studies on
nimesulide have been found in the literature.

In this study, derivative UV spectrophotometric
method is developed for the determination of
nimesulide. The developed method was applied to
three different commercial pharmaceutical prepa-
rations of tablet, sachet (granule) and suspension.
The results obtained from derivative UV spec-
trophotometry were compared with those ob-
tained by using HPLC.

Derivative spectrophotometry is an analytical
technique for the enhancement of sensitivity and
specificity in qualitative and quantitative analysis
of various compounds including pharmaceuticals.
In addition, this method appears an applicable
and suitable one for ultraviolet-visible region spec-
trophotometry, infrared, atomic-absorption and
flame emission spectrophotometry and fluorime-
try. The fine structural features of this derivative
method are sharpened and emphasised to give an
improved resolution of overlapping and are po-
tentiated to give greater sensitivity. Besides deriva-
tive spectrophotometry presents an advantage
over spectrophotometry and chromatography. In
determination of substances in pharmaceutical
preparations, since those formulations usually give
turbid solutions, there was no need for extraction
processes to eliminate the excipients which are
time consuming and tedious. In addition, chro-
matographic technique is very expensive both in
instrumentation and maintenence. The use of
derivative spectrophotometry is not restricted to
special cases, but may be of advantage whenever
quantitative study of normal spectra is dif-
ficult. Its disadvantage is that the differentitation
degrades to signal-to-noise ratio so that some

Fig. 2. The original UV spectrum (zero order derivative) of
nimesulide (30 mg ml−1 nimesulide in ethanol).

Fig. 3. Second order derivative spectrum of nimesulide (30 mg
ml−1 nimesulide in ethanol).

Table 1
The results of calibration curves with three methods measured in ethanol (n=7)a

r Standard errors of slopeMethod Standard errors of interceptRegression equations

5.14×10−50.9999y=4.03×10−2X−3.1×10−3 5.97×10−5Peak to peak
0.9995 6.77×10−5Peak to zero 4.71×10−4y=1.13×10−2X−3.2×10−3

0.9998 1.98×10−4Tangent y=2.62×10−2X−1.9×10−2 1.34×10−4

a r, the coefficient of correlation; X, concentration of nimesulide; y, the amplitude of second order derivative spectrum.
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Fig. 4. Second order derivative spectrum of nimesulide (30 mg ml−1 nimesulide ethanol). (a) n=3; Dl=10.5; (b) n=6; Dl=21.0;
(c) n=9; Dl=31.5.
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Table 2
The results of calibration curves with three methods measured in chloroform (n=7)a

Regression equationsMethod Standard errors of interceptStandard errors of sloper

0.9999y=7.57×10−2X−7.6×10−2Peak to peak 4.36×10−53.61×10−4

Peak to zero 0.9978 1.57×10−4 4.04×10−4y=3.83×10−2X−6.4×10−2

Tangent 3.38×10−4y=3.96×10−2X−3.6×10−3 0.9998 1.45×10−4

a r, the coefficient of correlation; X, concentration of nimesulide; y, the amplitude of second order derivative spectrum.

from of smoothing is required in conjunction with
the differentiation [22,23].

2. Experimental

2.1. Instrument

A Shimadzu UV-160 recording double beam
UV-visible spectrophotometer with data process-
ing system was used. UV spectra of reference and
sample solutions were recorded in 1-cm quartz
cells at a scan speed of 50 nm min−1 and fixed slit
width of 3 nm. The concentrations of nimesulide
in its solutions in ethanol and chloroform were
determined in wavelength ranges of 200–500 nm
(n=6; Dl=21.0).

Varian model HPLC system with variable
wavelength UV-visible detector (Star 9050) was
used for the chromatographic analysis of
nimesulide.

2.2. Reagents and solutions

The nimesulide standard was supplied from the
Central Institute of Hygiene of Turkey. Purity of
this substance was tested by controlling its melt-
ing point, UV and IR spectra. No impurities were
found. All analytical and HPLC grade chemicals
were supplied from Merck. Stock solutions of
nimesulide (1000 mg ml−1) were prepared in
methanol and chloroform. A total of 100 mg
nimesulide was accurately weighed and dissolved
in ethanol and/or chloroform and adjusted to 100
ml with ethanol and chloroform. The solutions
were kept in the dark at +4°C. Stability of
nimesulide stock solutions was tested during 4
months and results showed that nimesulide solu-
tions in ethanol and chloroform were stable.

Working standard solutions were obtained by
diluting the stock solutions with concentrations
ranging from 1.0 to 120.0 mg ml−1 in ethanol and
2.0 to 80.0 mg ml−1 in chloroform. Working
solutions were prepared daily.

Pharmaceutical tablets contain 100 mg nime-
sulide and excipients. The excipients (corn starch,
magnesium stearate, lactose and talc) were added
to the drug for recovery studies according to
manufacturer’s batch formula for 100 mg nime-
sulide per tablet. Sachet formulation contains 100
mg nimesulide and saccharose and aromo of or-
ange as excipients. The 1% nimesulide, pediatric

Fig. 5. The spectrum of standard and turbid pharmaceutical
preparation (sachet) solution (30 mg ml−1 nimesulide in
ethanol). (a) UV spectrum (zero order derivative). (b) Second
order derivative spectrum.
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Table 3
The results of analysis of pharmaceutical preparations contain-
ing nimesulide by second derivative UV spectrophotometric
methoda

Brand A® tablet Brand A® suspen-Brand A® sachet
(100 mg nime-(100 mg nime- sion (1% nime-

sulide)sulide) sulide)

99.51 1.04397.44
97.4499.51 1.043

101.58 101.00 1.006
103.65 1.02397.44

99.5197.44 0.968
1.00699.51 97.44

101.58 99.51 1.023
x̄=100.1090.87 x̄=1.01690.01x̄=98.8390.53
S.D.=2.30 S.D.=2.60S.D.=1.41

CV=1.41% CV:=2.60%CV=2.30%
CI: 7.53–100.13 CI: 99.23–104.05CI: 97.97–102.23

a Results are means of seven separate measurements. CI,
confidence intervals (95%); CV, coefficient of variation; S.D.,
standard deviation; x̄, mean.

Table 5
The results of analysis from pharmaceutical preparations of
nimesulide by HPLC methoda

Brand A® tablet Brand A® suspen-Brand A® sachet
(100 mg nime- sion (1% nime-(100 mg nime-

sulide) sulide) sulide)

1.00699.4699.00
99.46 98.70 1.006

100.90 101.02 0.997
98.82100.31 0.997
99.2899.05 0.991
98.8999.34 0.993

99.91 99.42 0.996
x̄=99.3790.30x̄=99.7190.27 x̄=0.99890.002

S.D.=0.70 S.D.=0.79 S.D.=0.006
CV=0.79%CV=0.70% CV=0.006%
CI: 97.53–100.13CI: 99.06–100.35 CI: 99.25–100.35

a Result are means of seven separate measurements. CI,
confidence intervals (95%); CV, coefficient of variation; S.D.,
standard deviation; x̄, mean.

oral suspension contains prophyl-p-hydroxy ben-
zoate, methyl-p-hydroxy benzoate, sorbitol, sac-
charose, and aroma of aserola as excipients
besides 50 mg nimesulide per 5 ml. Recovery
studies were carried out as mentioned for other
preparations.

2.3. Procedure

A total of ten tablets or sachets of nimesulide
were accurately weighed and powdered. An
amount corresponding to one tablet or sachet
content was weighed in a 100-ml volumetric flask

Table 4
The results of percentage recovery value in synthetic mixture of nimesulide by the developed second order derivative UV
spectrophotometric methodsa

SachetTablet Suspension

Recovery (%)Recovery (%) Found nimesulide (mg)Found nimesulide Recovery (%) Found nimesulide (mg)
(mg)

99.3329.80 29.85 99.51 20.46 102.30
29.2330.19 97.44100.63 20.50 102.30

98.66 29.8929.60 99.63 19.56 97.80
99.51 29.4629.85 98.20 20.87 104.35
98.85 29.8729.65 99.56 20.88 104.40

99.5129.85 101.0097.82 20.5229.34
99.51 102.4020.4899.3329.8029.85

x̄=99.19 x̄=99.02 x̄=102.00
S.D.=0.87 S.D.=0.86 S.D.=2.24
CV=0.88% CV=0.87% CV=2.20%

a Added nimesulide for tablet and sachet 30 mg, for suspension 20 mg (n=7). CV, coefficient of variation; S.D., standard
deviation, x̄, mean.
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and 50 ml ethanol was added and the flask was
sonicated for 5 min. The flask was filled to volume
with ethanol. The second order derivative UV
spectra were recorded against ethanol as reference
solution.

A 5-ml suspension corresponding to 50 mg was
put in to a 50-ml volumetric flask and 20 ml
chloroform was added and the flask was sonicated
for 15 min and then filled to volume with chloro-
form. Appropriate dilutions were made into range
of calibration curve with chloroform. The second
order derivative UV spectra were recorded against
chloroform as reference solution.

2.4. High performance liquid chromatographic
(HPLC) conditions

Stock solution of nimesulide (1000 mg ml−1)
was prepared in methanol. A 25-cm×0.4-mm
10-mm particle size C8-LiChrosorb column was
used. The flow rate was 1.5 ml min−1, at room
temperature (25°C). The mobile phase was 530 ml
methanol+470 ml 2.5 mM anhydrous sodium
acetate+1 ml glacial acetic acid. UV detection
was at a wavelength of 313 nm. HPLC studies
were performed by preparing the tablet, sachet
and suspension in methanol and prepared sample
solutions were filtered with Whatman 42 filter
papers. Then 10-ml portions were injected from 50
mg ml−1 nimesulide solution in methanol.

3. Results and discussion

The solubility of nimesulide in acid, water and
aqueous solutions is lower than in ethanol and
chloroform. Thus ethanol and chloroform were
used as solvent to prepare nimesulide solutions.
UV spectrum of nimesulide in ethanol gives two
broad shouldered peaks at 296 and 331 nm, re-
spectively (Fig. 2). These two shouldered peaks
were separated by using derivative spectrophoto-
metric method. In basic solutions of nimesulide
the UV spectrum was not suitable for the determi-
nation of nimesulide, giving no absorption peak.

By this method, nimesulide can be determined
not only in tablets but also in sachet (granule) and
suspension solutions according to the high deter-
mination capacity of this method in turbid solu-
tions [24,25].

The UV spectra of nimesulide in ethanol and
chloroform were similar. The second order deriva-
tive UV spectrum analysis of nimesulide indicat-
edthat the novel method developed for
determination of substance gave sharper and bet-
ter-defined peaks when compared with the origi-
nal zero order derivative spectrum (Fig. 3). The
derivative wavelength difference (Dl) depends on
the measuring wavelength range and the key entry
n (a kind of smoothing factor). Optimal wave-
length range should be chosen since the broad
peaks get sharper, the ratio of signal/noise ele-
vates and the sensitivity of the method increases
by controlling some degree of low-pass filtering or
smoothing. Therefore, a series of n-values (n=1–
9) was tested by the second order UV spectrum of
nimesulide in ethanol (Fig. 4). The optimum n
was found to be n=6 (Dl=21) in the measuring
wavelength range of 200–500 nm.

In quantitative analysis of nimesulide the cali-
bration curves were plotted using second order
derivative spectra in ethanol and chloroform. The
second order derivative spectra were evaluated by
using peak to peak, peak to zero and tangent
methods. The results of calibration curves with
three methods measured in ethanol and chloro-
form are given in Tables 1 and 2. These results
show that three derivative spectrum measuring
methods can be used. The slope of the peak to
peak calibration curve in ethanol was higher than

Table 6
Comparison of the results from second order derivative UV
spectrophotometry and HPLC methods with non-parametric
Wilcoxon’s paired testa

TC TT (a=0.05, n=7)

29Brand A® tablet (100 mg TC\TT

nimesulide)
TC\TT2Brand A® sachet (100 mg 9

nimesulide)
3 2Brand A® suspension (1% TC\TT

nimesulide)
H0 hypothesis: no statistically significant difference exists

between two methods.
TC\TT; H0 hypothesis is accepted: P\0.05.

a TC, T calculated; TT, T tabulated.
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the others. The linearity ranges were found to be
2.0–90.0 mg ml−1 in ethanol and 2.0–50.0 mg
ml−1 in chloroform by using the values obtained
from the second order derivative UV spectrum of
the substance. Peak to peak was measured be-
tween wavelengths, 262–291 nm in ethanol and
248–268 nm in chloroform. The limit of quantita-
tion (LOQ) for nimesulide was determined as 2.0
mg ml−1 both in ethanol and chloroform. The
limit of detection (LOD) was found to be 0.5 mg
ml−1 in ethanol and 1.0 mg ml−1 in chloroform.

The developed second order derivative UV
spectrophotometric method was applied to phar-
maceutical preparations such as tablet, sachet
(granule) and suspension (Fig. 5).

Tablets and sachets were analysed in ethanol
while the suspension was analysed in chloroform.
A summary of the results is shown in Table 3.
Since tablets, sachets and suspensions of nime-
sulide yielded turbid solutions, second order
derivative spectrophotometry presents an advan-
tage for the determination of nimesulide in phar-
maceutical preparations. In the proposed method
there was no need for pre-separation and centrifu-
gation procedure.

Recovery studies were performed on 30 mg
ml−1 reference nimesulide standard solutions in
ethanol and chloroform. Mean recovery and rela-
tive standard deviations were found to be 99.89%
(2.04%) and 99.96% (2.97%), respectively.

The other recovery studies were performed on
the synthetic mixture prepared by adding accu-
rately weighed amounts of nimesulide to the ex-
cipient mixture and calculating the percentage
recovery in each case (Table 4). The percentage
recovery of nimesulide was calculated by compar-
ing the found and added concentrations (mg
found/mg added×100). In order to detect inter-
actions of the excipients in this method, the stan-
dard addition technique was applied to the same
preparations which were analyzed by the calibra-
tion curve. There is no difference between the
relative standard deviations of the two techniques.
The regression equation of standard addition
curve was found as y=0.042x+1.2008 (r=
0.9998), where y is the amplitude of second order
derivative spectrum, x is concentration of nime-
sulide, and r is the coefficient of correlation. Since

the slopes of the standard and standard addition
curves were identical, it has been concluded that
there was no spectral interaction in the analysis of
pharmaceutical preparations. In order to deter-
mine the precision of the method, nimesulide solu-
tions at a concentration of 30 mg ml−1 in ethanol
were analysed ten times and the mean nimesulide
value was found to be 3090.008 mg ml−1. The
standard deviation was found to be 0.023. It has
been decided that the developed method has a
good precision. In order to compare the devel-
oped UV spectrophotometric method, modified
HPLC method was used for analysis of nime-
sulide. The linear range of the HPLC method was
0.5–100.0 mg ml−1. The regression equation was
found to be y=7570.6x+2476.8 (r=0.9994),
where y is peak square obtained from HPLC, and
x is the concentration of nimesulide. The chro-
matographic method was applied to three differ-
ent pharmaceutical preparations containing
nimesulide (Table 5). The results obtained from
second order UV spectrophotometry were com-
pared with those obtained by using HPLC
method. It had been found that the difference was
not statistically important between these two
methods (Table 6).

For ruggedness and robustness of analytical
methods the tests mentioned below were carried
out. Preliminary optimization experiments re-
vealed that amongst the many operating parame-
ters involved the solvent, the degree of derivation
ranges of wavelength and N-value were chosen in
order to optimize conditions. Suitable parameters
on the repeatability of the method have been
taken with regard to instrument set-up. HPLC
conditions, such as column type, mobile phase
and flow rate were also chosen. Derivative spec-
trophotometry and HPLC method were used by
two analysts employing two different instruments
to analyse the same standard and samples. The
results showed no statistical differences between
operators and instruments. For analysis of stan-
dard solutions, the differences between the two
analysts were 0.9% for derivative UV and 1.2%
for HPLC. In tablet analysis, the differences were
1.3 and 1.8%, respectively.

It was concluded that developed derivative UV
spectrophotometric method was accurate, sensi-
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tive, precise, reproducible and could be applied
directly and easily to pharmaceutical
preparations.

References

[1] L. Biscarini, L. Patoia, A. Del Favero, Drug Today 24
(1988) 23–27.

[2] V. Marini, D. Spotti, E. Mogni, T. Monti, Drug Invest. 2
(1990) 162–166.

[3] T. Bottcher, A. Schweizer, H.A. Werner, Drugs Exp.
Clin. Res. 36 (1987) 237–245.

[4] K.F. Swingle, G.G. Moore, Drugs Exp. Clin. Res. 10
(1984) 587–589.

[5] A. Ward, R.N. Brodgen, Drugs 36 (1988) 732–753.
[6] A. Bernareggi, Drugs 46 (1993) 64–72.
[7] P.R.B. Fallavena, E.E.S. Schapoval, Int. J. Pharm. 158

(1998) 109–112.
[8] S.J. Rajput, G. Randive, East. Pharm. 40 (1997) 113–115.
[9] O.S. Kamalapurkar, Y. Harikrishna, East. Pharm. 40

(1997) 145–146.
[10] P.R.B. Fallevena, E.E.S. Schapoval, Rev. Bras. Pharm. 76

(1995) 30–32.
[11] K.P.R. Chowdary, G.D. Rao, I. Babu, Indian Drugs 34

(1998) 396–398.

[12] G.L. Swaisland, L.A. Wilson, I.D. Wilson, J. Planar
Chromatogr. Mod. TLC 10 (1997) 372–374.

[13] D. Castoldi, V. Monzani, O. Toffanetti, J. Chromatogr.
425 (1988) 413–418.

[14] S.F. Chang, M.A. Miller, R.D. Ober, J. Pharm. Sci. 66
(1977) 1700–1703.

[15] Z. Zeng, H. Zhang, Zhongguo Yaoxue Zazhi 31 (1996)
610–612.

[16] L.A. Alvarez, P. Vasquez, V.L.J. Nunez, J.A. Squella,
Anal. Lett. 31 (1998) 1173–1184.

[17] X. Wang, S. Li, J. Zhao, X. Zhang, H. Liu, Zhongguo
Yaoxue Zazhi 33 (1998) 295–297.

[18] X.Z. Zang, S. Luo, L. Liu, H.S. Cai, Zhongguo Yiyago
Gongye Zazhi 29 (1998) 182–183.

[19] K.K. Pandya, M.C. Satia, I.A. Modi, R.I. Modi, B.K.
Chakravarthy, T.P. Gandhi, J. Pharm. Pharmacol. 49
(1997) 773–776.

[20] L.A. Alvarez, P. Vasquez, V.L.J. Nunez, J.A. Squella,
Electroanalysis 9 (1997) 1209–1213.

[21] C.S.R. Lakshmi, M.N. Reddy, P.Y. Naida, Indian Drugs
35 (1998) 519–520.

[22] A.F. Fell, D.R. Jarvie, M.J. Steward, Clin. Chem. 27 (2)
(1981) 286–292.

[23] F.S. Rojas, C.B. Ojeda, J.M.C. Pavon, Talanta 35 (10)
(1988) 753–761.

[24] T.C. O’Haver, Anal. Proc. 19 (1982) 22–28.
[25] P.C. Brian, Anal. Proc. 19 (1982) 42–43.

.


