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Ultraviolet absorption spectrophotometric method for the estimation of celecoxib, rofecoxib,
meloxicam and nimesulide in pure form and in pharmaceutical formulations has been developed.
The solvents employed were 10% (v/v) aqueous dimethylsulfoxide for rofecoxib, 10% (v/v) aque-
ous dimethylformamide for meloxicam, 20% (v/v) aqueous acetonitrile for celecoxib and nimesulide.
0.1 N sodium hydroxide was also used as solvent for all the drugs except rofecoxib. All the sol-
vents were found to give accurate, sensitive and reproducible results for the estimation of drugs
.in pure form. These solvent systems could also be used for the estimation of drugs from solid
formulations. For the estimation of drugs in pure form, method involving the use of 0.1 N sodium
hydroxide was found to be relatively more precise, economical and safer than the one involving
the use of organic solvents. For the estimation of celecoxib, rofecoxib and meloxicam from the
formulations, on the other hand, the use of organic solvents gave better results and should be
preferred. For the estimation of nimesulide from formulations, however, again 0.1 N sodium hy-

droxide was found to be a better solvent.

Nonsteroidal antiinflammatory drugs (NSAIDs), are the
- most widely used medications in the world. The adverse ef-
fects associated with traditional NSAIDs are primarily the
result of the inhibition of prostaglandin synthesis by block-
ing the enzyme cyclooxygenase (cox) activity throughout the
body. The new category of NSAIDs , the selective cox-2 in-
hibitors, has potential advantages over the traditional
NSAIDs'. Four cox-2 inhibitors, celecoxib, rofecoxib,
meloxicam and nimesulide have been selected for the
present investigations. Spectrophotometric estimation of
nimesulide has been reported by a number of workers us-
ing different solvents?3. However, very few spectrophotomet-
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ric*7 and other methods®*® are available for the estimation
of rofecoxib, celecoxib and meloxicam. Moreover, none of
the methods have reported the use of organic solvent-water
mixtures with low concentrations of organic solvents. In the
present paper, an attempt has been made to develop a quick,
sensitive, economical and safer spectrophotometric method

“for the estimation of these drugs.

Rofecoxib and celecoxib were obtained as gift samples
from M/s. Ranbaxy Research Laboratories, Gurgaon.
Meloxicam and nimesulide were also gift samples from Ms.
Sun Pharmaceutical Industries Ltd., Mumbai and Panacea
Biotec Ltd., Lalru, respectively. All solvents were of analyti-
cal grade. They were first dried by keeping in contact with
Linde type 4A molecular sieves overnight,
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Dimethylsulphoxide (DMSO) and dimethylformamide (DMF)
were further purified by distillation under reduced pressure.
Acetonitrile (ACN) was refluxed with 1 % (w/v) phosphorus
pentoxide for half an hour and then distilled. Water used was
double distilled in all glass apparatus.

Preliminary experiments were carried out to estimate
the minimum concentration of organic solvent required to
prepare stable drug solutions of sufficient concentration.
Following solvents were selected; 10% (v/v) aqueous DMSO
for rofecoxib, 10% (v/v) aqueous DMF for meloxicam and

-20% (v/v) aqueous ACN for celecoxib and nimesulide. For
preparation of stock drug solutions, drug dissolved in pure
solvent was diluted by slow addition of water while stirring
to obtain a solution of appropriate solvent and drug concen-
tration. Alternatively, 0.1N aqueous sodium hydroxide solu-
tion could also be used as solvent for all the drugs except
rofecoxib. Five dilutions of the stock solution were prepared
in each case and ultraviolet absorption spectra were deter-
mined against solvent blank. Absorbance at wavelength cor-
responding to absorption maxima (Amax) versus drug con-
centration plots were used to calculate extinction coefficients
and the Beer's law limits for the analysis of pure drugs. The
stability of drug solutions was checked by measuring absor-
bance of the solutions after different time intervals.

For estimation of the drugs in drug formulations, three
different solid formulations, each of celecoxib, rofecoxib,
meloxicam and nimesulide were used. Celecoxib formula-
tions were in capsule form while all other formulations were
tablets. Twenty tablets of each formulation were crushed and
appropriate weight of the homogeneous mixture was taken
for preparation of stock solution. The contents of the cap-
sules were used in the same way but without crushing. The
formulation was thoroughly shaken with the solvent on a
vortex mixer for sufficient time. Preliminary experiments
showed that for maximum drug extraction, shaking for a pe-
riod of five minutes was enough in the case of all the drugs
using organic solvents and in the case of meloxicam and
rimesulide using 0.1N sodium hydroxide. Dissolution of
cclecoxib from formulations by 0.1 N NaOH, however, re-
Guired about 20 min of shaking. Drug stock solution was
fitered through Whatman filter paper number one and five
¢!utions were prepared with the appropriate solvents. Ul-
iraviolet absorption spectra of the diluted solutions were
¢ termined and the concentration of drug was obtained
..>m the measured absorbance and the extinction coetfi-
sents of pure drugs at (max, determined previously. Con-
reatrations, so obtained were multiplied by the appropriate
Jilution factor to obtain the amount of estimated drug in the
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formulation. Percentage recovery was calculated by divid-
ing this amount by the labeled amount and multiplying with
100. All the data reported for pure drugs and drug formula-
tions are the average of five replicates. Ultraviolet absorp-
tion spectra were determined on a Hitachi UV-VIS double
beam spectrophotometer with the respective solvent as
blank. Statistical parameters were calculated using statisti-
cal software, SPSS for windows® (SPSS Inc., Chiqago, L)

Various optical parameters; Amax, Beer's law limits, ex-
tinction coefficient at Amax(e) and Statistical parameters; cor-
relation coefficient (r), coefficient of determination (r?) and
standard error of estimation (SE) were obtained for various
drugs in different solvents. Sensitivity (=M/¢), defined as the
smallest weight of substance that can be detected in a col-
umn of solution having a unit cross section, was also deter-
mined in each case*%'°, Sensitivity values were expressed
in zg/cm?/0.001 absorbance units. Lower the value of sensi-
tivity, the more efficient the method of estimation. Various
optical and statistical parameters for various drugs sug-
gested that the use of aqueous solutions of various organic
solvents as well as 0.1N NaOH can be employed as sol-
vents for development of sensitive and precise methods for
the estimation of drugs in pure form. All the drug solutions
except rofecoxib, in various solvents studied at concentra-
tions within the Beer’s law limits were stable for at least 24 h
(the maximum time studied). Rofecoxib in 10 % DMSO was,
however, stable only for 2 h.

On comparing the data for various solvents, it was ob-
served thatin 0.1 N sodium hydroxide, the extinction coeffi-
cients and Beer’s law limits were relatively higher and sen-
sitivity values were lower. This was especially true for
nimesulide, where the extinction coefficient was almost
double and sensitivity was almost half in sodium hydroxide
as compared to agueous solutions of organic solvents. Thus
0.1 N sodium hydroxide should be the preferred solvent for
the estimation of pure drugs. It is also economical and safer
since the organic solvents are more toxic and more expen-
sive than the alkali. However, due to the very low solubility
of rofecoxib in 0.1 N NaOH, it could not be used as a solvent
for the estimation of rofecoxib.

Data for the estimation of drugs in formulations has been
reported as the average of five determinations and are ex-
pressed as mean+SEM (standard error of mean). The aver-
age of the percentage recovery for three formulations of each
drug was also calculated. It is seen that in the case of
celecoxib, rofecoxib and meloxicam, the recovery was al-
most 100%, using aqueous solutions of organic solvents
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TABLE 1. ANALYSIS OF VARIOUS DRUGS IN FORMULATIONS USING THE PROPOSED METHQD.

Formulation* Labelled amount {mg)Amount found (mg)**% Recovery | Average% Recovery
Cl 100 103.5+ 0.48 103.5 100.80
cll 100 100.0£0.89 100.0
cl 100 98.92+0.60 98.92
RI 12.5 12.50+0.10 100.0 100.05
Rl 12.5 12.4810.12 © 99.81
Rl 12.5 12.5420.10 100.4
MI 7.50 7.54+0.18 100.6 -99.66
Ml 7.50 7.4310.13 99.01
Ml 7.50 7.46+0.05 99.43
NI 100 99.54+0.30 99.54 100.32
N1l 100 100.8+0.44 100.8
Nl 100 100.6+0.31 100.6

*C=celecoxib, R=rofecoxib, M=meloxicam, N=nimesulide. All formulations were tablets except celecoxib. Celecoxib formula-
tions were capsules. Solvents used were 10% (v/v) aqueous DMSO for rofecoxib, 10% (v/v) aqueous DMF for meloxicam,
20% (v/v) aqueous ACN for celecoxib and 0.1N NaOH for nimesulide. **Values reported are the average of five determina-
tions and are expressed as mean+SEM (Standard Error of Mean).

whereas in the case of nimesulide it was about 100% using
0.1 N NaOH as solvent. NaOH (0.1N) gave lower average
percentage recovery for all drugs except nimesulide. Also
the extraction of celecoxib from formulaticns required a
longer time using 0.1 N NaOH as solvent. Thus although for
pure drugs 0.1N NaOH was a better solvent, for the estima-
tion of celecoxib, rofecoxib and meloxicam from formulations,
aqueous solutions of organic solvents were found to be bet-
ter and should be preferred. For nimesulide, however, so-
dium hydroxide was found to be better solvent even for the
estimation from formutations. Data for the estimation of drug
from formulations using the preferred solvents is shown in
Table 1.

The suggested method is quick, simple, sensitive and
precise for the determination of cox-2 inhibitors in pure form
and in formulations. The excipients present in formulations
do not interfere with the drug estimations. The use of or-
ganic solvent-water mixtures with low concentrations of or-
ganic solvents offer a number of advantages such as low
cost, lesser pollution and smaller error due to evaporation
of the solvent.

For the estimation of celecoxib and rofecoxib, spectro-
photometric methods reported in the literatures” involve the
use of 0.1 N sodium hydroxide and pure methanol, respec-
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tively as solvents. For celecoxib, the resuits presented here
using 0.1 N NaOH agree with the reported method. How-
ever, it has been shown here that for the analysis of celecoxib
in formulations, solvent consisting of 20% ACN as solvent,
should be preferred. For rofecoxib, 10% DMSO has shown
to be an equally good solvent. A visible spectrophotometric
method involving the use of Folin-Ciocalteu reagent* and an
ultraviolet absorption spectrophotometric method involving
the use of pure DMF as solvent® have been reported in the
literature for the estimation of meloxicam. However, the meth-
ods proposed in this paper are simpler than the visible spec-
trophotometric method and economical and more precise
than the ultraviolet absorption spectrophotometric method
reported in the literature. For the estimation of nimesulide,
various methods are available®?. The most convenient and
accurate method? involves the use of 50% and 100% ACN
as the solvent. It has been shown in this paper that equally
good results can be cobtained using 20% ACN and 0.1 N
NaOH as solvents, which makes the proposed methods more
economical and safer.
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Bark extracts of Saraca asoca(Roxb.) de Willde were investigated for in vitro antibacterial activity
against Staphylococcus aureus, Escherichia coli, Pseudomonas aeruginosa, Proteus vulgaris,
Bacillus aureus and Klebsiella pneumoniae at 4 mg/ml using agar well diffusion method. The
ethanol and distilled water extracts showed significant broad spectrum antibacterial activity.

Saraca asoca (Roxb.) de Willde is a medium sized en-
dangered evergreen tree (distributed throughout India},
mostly cultivated in gardens’. The bark of this plant is used
as astringent to the bowels, anthelminitic, for curing diseases
of the blood, in fever, dyspepsia, dysentery, burning sensa-
tion and leucorrhoea?. Flavonoids and sterols have been iso-
tated from this plant?*. In the light of above information the
present investigation was undertaken which deals with the
antibacterial activity of petroleum ether, butanol, ethanol and
distilled water extracts of bark ot Saraca asoca (Roxb.) de
Willde against various Gram positive and Gram negative
bacteria. The results of which are being reported in the
present communication.

The bark of Saraca asoca (Roxb.) de Willde was col-
fected from Lal Bagh, Bangalore, Karnataka in December
1899. The identity of the bark has been confirmed using all
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official monographic specifications®, The shade dried bark
was pulverized by a mechanical grinder and passed through
a 40 mesh sieve. The powdered bark (500 g) was extracted
with petroleum ether (PE, 40-60°), successively butanol (BT),
ethanol (EE), and distilled water (DW) using Soxhiet extrac-
tor method. The extracts were then distilled separately and
condensed to yield solid mass completely free from solvents.
(PE-3.22%, BT-8.67%, EE-12.43% and DW-27.43%). The
solid mass were redissolved in dimethylformamide (DMF)
to evaluate antibacterial efficiency.

Bacterial cultures used for testing included Staphylo-
coccus aureus, Escherichia coli, Pseudomonas aeruginosa,
Proteus vulgaris, Bacillus aureus and Klebsiella pneumoniae.
These bacterial cultures were obtained from Department of
Microbiology, Guibarga University, Gulbarga, India. The stock
cultures were maintained on nutrient agar medium at 37°.

Antibacterial activity of the above mentioned extracts
tested separately using agar well diffusion method®. Four
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