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A reverse phase high performance liquid chromatography method was developed for the simulta-
neous estimation of rofecoxib and tizanidine in tablet formulations. The separation was achieved
by Luna C,, column and methanol : phosphate buffer pH 3.5 (55:45 v/v) as eluent, at a flow rate of 1
ml/min. Detection was carried out at 240 nm. Valdecoxib was used as an internal standard. The
retention time of rofecoxib and tizanidine was found to be 4.53 and 5.92 min, respectively. The
method has been validated for linearity accuracy and precision. Linearity for tizanidine and rofecoxib
were in the range of 0.6-1.4 yg/ml and 7.5-17.5 pg/ml, respectively. The mean recoveries obtained
for tizanidine and rofecoxib were 98.73% and 99.70%, respectively. The developed method was
found to be accurate, precise, selective and rapid for simultaneous estimation of rofecoxib and

tizanidine in tablets.

, Tizanidine HCI, 5-chloro-4-[2 imidazolin-2-yl amino]-
2,1,3-benzothiadiazole, which is used as a centrally acting
muscle relaxant!. Rofecoxib is 4-[4-(methylsulfonyl)-phe-
nyl]-3-phenyl-2 (5H)-furanone, a specific cyclooxygenase-
2 inhibitor?. 1t is indicated for the treatment of spasm and
pain associated with musculoskeletal disorders. A tablet
formulation containing 2 mg of tizanidine and 25 mg of
rofecoxib is available (Sioxx-MR, Sysmed Labotarories). A
survey of literature revealed that HPLC methods are re-
-ported for the determination of rofecoxib in tablets** and
biological fluids®¢. A HPTLC method for estimation of
rofecoxib has also been reported’. RP-HPLC method was
reported for the simultaneous estimation of tizanidine and

*For correspondence
E-mail: n.udupa@cops.manipal.edu
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nimesulide in tablets®. Methods based on electroanalytical
techniques®'? and supercritical fluid chromatography'! have
also described in the literature for the estimation of
tizanidine. However, no HPLC method for the simultaneous
estimation of rofecoxib and tizanidine in combined dosage
forms has so far beenreported. The present work describes
the development of a simple, precise and accurate reverse
phase HPLC method for simultaneous estimation of
rofecoxib and tizanidine in tablets.

The drug samples, rofecoxib and tizanidine were ob-
tained as gift samples from the Sun Pharmaceutical Indus-
tries, Vadodara. HPLC grade methano! was supplied by
Merck Co. Mumbai. Water of HPLC grade was collected
from a Milli-Q system. Sodium dihydrogenorthophosphate
AR and phosphoric acid AR were purchased from S. D.
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Fine Chemicals, Mumbai. . )

A gradient high pressure liquid chromatograph

(Shimadzu HPLC Class VP series) with two LC-10AT VP
pumps, variable wavelength programmable UV/Vis detec-
tor SPD-10AVP, SCL-10AVP system controller (Shimadzu)
and operating software Shimadzu Class VP version 6.12
SP2 data station was used. The chromatography column
used was a reverse phase Luna C-18 column (250 mm X
4.6 mmi.d., particle size 5 ). '

A mixture of methanol and 20 mM phosphate buffer
(adjusted to pH 3.5 using orthophosphoric acid) in the ratio
of 55:45 v/v was used as mobile phase and was filtered
before use through 0.45  membrane filter. The flow rate of
the mobile phase was maintained at 1 mi/min. Detection
was carried out at 220 nm at the room temperature of 20°.

Standard stock solution of, rofecoxib and tizanidine
(100 pg/ml) was prepared in a mixture of warm methanol
and water (1:1 v/v). The standard solutions were further
diluted in mobile phase to contain a mixture of rofecoxib
12.5 pg/m! and tizanidine 1 ug/ml. Twenty tablets of Sioxx-

MR (Sysmed Laboratories, Baroda), each containing 25 -

mg of rotecoxib and 2 mg of tizanidine were weighed and
finely powdered. A quantity of powder equivalent to 12.5
mg of rofecoxib and 1 mg of tizanidine (half of an average
weight) was weighed and transferred to a sintered glass
crucible. The drugs were extracted with three 20 m! quanti-
ties of a mixture of methanol and water (1:1 v/v). The com-
bined extracts were made upto 100 m! with mobile phase

and further dilutions were made to get a concentration of
~ 12.5 pg/m! of rofecoxib and 1 pg/ml of tizanidine and (theo-
retical value) as internal standard (test solution). The con-

Fig.1: Typical Chromatogram of the Sample Solution

Chromatogram showing sample solution of rofecoxib and
tizanidine at the'approximate concentrations of 12.5 yg/
mland 1 #g/ml respectively. The excipient peak does not
have interference with analytes.
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TABLE 1: RECOVERY STUDIES

Drug Amount | Amount | Recovery | Average
added | recovered recovery
(ug/ml) | (vg/mi) (%) (%)

{n=3)

Tizanidine| 0.1000 0.0984 98.40 98.73
0.2000 0.1973 98.65
0.3000 0.2975 99.15

Rofecoxib| 1.2500 1.2467 | 99.74 99.70 l
2.5000 2.4896 99.58 |
3.7500 3.7423 98.79 ‘

Recovery studies data showing amount of drug recovered
from sample solution and average percent recovery.

tents were mixed thoroughly and filtered through a 0.45 u
filter.,.Twenty microlitres of the test and standard solutions
were injected separately and chromatogram was recorded
upto 10 min. '

The present investigation was aimed at developing a
simple, precise and accurate HPLC method to estimate -
rofecoxib and tizanidine in tablets using the widely used
RP-HPLC C,, column (Luna). The mobile phase was opti-
mized with 20 mM sodium phosphate buffer (pH 3.5) and -
methanol in the proportions of 45:55 v/v. With the above
mentioned composition of mobile phase a good resolution
between rofecoxib and tizanidine was achieved with a rea--
soriably short runtime of 10 min. The criteria employed for
assessing the suitability of above said solvent system were
cost, time required for analysis, solvent noise, preparatory
steps involved and the use of same solvent system for the
extraction of the drug from the formulation excipient matrix
for the estimation of the drug content. UV detection was
carried out at 240 nm as tizanidine and rofecoxib showed
good absorbance at this wavelength. The UV absorption of
tizanidine was more than rofecoxib at this wavelength and
because of which it was possible to have appreciable re-
sponse for tizanidine (1 xg/ml) and also the detector re-
sponse was not saturated for rofecoxib (12.5 yg/m!) peak.
Thus it was posé?blé to analyze both the drugs in a single
chromatogram. '

The retention time of rofecoxib and tizanidine was
found to be 4.53 and 5.92 min, respectively. A typical chro-
matogram of the test solution was shown in the fig. 1.The
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TABLE 2: SYSTEM SUITABILITY PARAMETERS

- Parameter Rofecoxib Tizanidine
Tailing factor 1 1.12 1.93

- Theoretical plates o 4693 4473
Capacity factor 1.35 1.46

" Resolution factor - 2.25
Calibration range 75-17.5 06-1.4

: ug/m) ug/mi

System suitability parameters which were observed for
rofecoxib and tizanidine

capacity factor (k') of tizanidine and rofecoxib was found to
be 4.34 and 5.97, respectively. The peak shapes of both
the drugs were symmetrical and the asymmetry factor was
lesser than 2.0. The response factor (peak area ratio of
standard peak area and internal standard peak area) of the
standard and test solutions was calculated. The proposed
method was validated as per the standard analytical proce-
“dures'2. Each of the samples was injected 6 times and the
‘retention time was observed in all the cases. Precision of
‘;proposed HPLC method was found to be 0.36% for rofecoxib
and 0.81% (relative standard deviation) for tizanidine. The
low RSD values indicated that the proposed method had
good precision. Linearity experiments were performed thrice
for both the components and the response was found to be
_ linear in the range of 7.5 to 17.5 ug/mi for rofecoxib and 0.6
to 1.4 pg/ml for tizanidine. Linearity of rofecoxib and
“tizanidine was plotted by a graph of response factor versus
I concentration. The correlation coefficient ‘r' values (n=3)

“for both tizanidine and rofecoxib were 20.999. Accuracy of

the method was calculated by recovery studies (n=3) at
three levels. Standard drug solutions containing drugs in
the range 10-30% of nominal concentration (12.5 pg/m! of
rotecoxib and 1 pg/ml of tizanidine) was added to previ-
ously analysed test solution. Amount of drug recovered at

each level (n=3) was determined. Percent recovery at each
level was calculated. Table 1 shows the data from the re-
covery study data for tizanidine and rofecoxib. The aver-
age recovery of rofecoxib and tizanidine were 99.7% and
98.7%, respectively. The sample recovery in the formula-
tion was in good agreement with the label claim. High per-
centage recovery showed that the method was free from
interferences of the excipients used in formulations. Sys-
tem suitability parameters of rofecoxib and tizanidine were
given in the Table 2. Assay of the combination in tablet
dosage form was found to be 99.0% of rofecoxib and 99.2%
of tizanidine. The method was simple and had short runtime

of 10 min, which make the method rapid. The results of the

study indicate that the proposed HPLC method was simple,
precise, highly accurate specific, and less time consuming.
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