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A reverse phase high performance liquid chromatography method was developed for simultaneous estimation of 
paracetamol and valdecoxib in tablet formulation. The separation was achieved by Luna C

18
 column and methanol: 

phosphate buffer pH 3.5 (60:40 v/v) as eluent, at a flow rate of 1.0 ml/min. Detection was carried out at 242 nm. 
Etoricoxib was used as an internal standard. The retention time of PAR and VAL was found to be 3.01 and 8.51 
min, respectively. The method was validated for linearity, accuracy and precision. Linearity for paracetamol and 
valdecoxib were in the range 25-150 µg/ml and 1-6 µg/ml, respectively. The developed method was found to be 
accurate, precise, and selective for simultaneous estimation of paracetamol and valdecoxib in tablets. 

Paracetamol (PAR) is chemically 4-hydroxyacetanilide, is a simple, precise and accurate RP-HPLC method for

centrally and peripherally acting non-opioid analgesic and simultaneous estimation of PAR and VAL in tablets.

antipyretic. PAR is official in IP, BP and USP1-4.

Valdecoxib (VAL) is [4-(5-methyl-3-phenyl-4- The drug samples, PAR and VAL were obtained as a gift

isoxazolyl)benzenesulfonamide is the newest addition to samples from the Emcure Pharmaceuticals Pvt. Ltd., Pune.

the group of non-steroidal antiinflammatory drugs HPLC grade methanol was supplied by Merck. Co.

(NSAIDs) known as selective Cox-2 inhibitor. This drug 
has been recently approved by the USFDA for treatment 
in rheumatoid arthritis, osteoarthritis and pain5-7. VAL is 
not official in any pharmacopoeia. A tablet formulation 
containing 500 mg of PAR and 20 mg of VAL has been 
introduced in to clinical practice. A survey of literature 
revealed that few HPLC and spectrophotometric methods 
are reported for determination of VAL individually8-11. 
However there is no HPLC method reported for 
simultaneous determination of PAR and VAL from 
combine dosage form. The present work describes the 

*For correspondence 
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Mumbai. Potassium dihydrogen orthophosphate AR and 
phosphoric acid AR were purchased from Merck and S. 
D. Fine Chemicals, Mumbai, respectively. 

A gradient high performance liquid chromatography 
(Shimadzu HPLC class LC-10 series) with two LC-10 AT-
VP pumps, variable wavelength programmable PDA 
detector SPD-10 AVP, SCL-10 AVP system controller 
(Shimadzu) and operating software Shimadzu class LC-10 
data station was used. The chromatography column used 
was reverse phase Luna C

18
 column (250 mm x 4.6 mm 

i.d, partical size 5 µ). 

A mixture of methanol and 10 mM phosphate buffer 
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(adjusted to pH 3.5 using Orthophosphoric acid) in the 
ratio 60:40 v/v was used as mobile phase and was filtered 
before use through 0.45 µ Millipore membrane filter. The 
flow rate of mobile phase was maintained at 1.0 ml/min. 
Detection was carried out at 242 nm at the room 
temperature. 

Standard stock solution of VAL, PAR and etoricoxib (1 
mg/ml) was prepared in methanol. From the standard stock 
solutions, mixed standard solution was prepared 
containing 50 µg/ml of PAR, 2 µg/ml of VAL and 30 µg/ 

than 2.0. The response factor (peak area ratio of 
standard peak area and internal standard peak area) of 
the standard and test solution was calculated. The 
proposed method was validated as per ICH guidelines12. 
Each of the samples was injected 6 times and the 
retention time was observed in all the cases. Precision of 
proposed method (RSD) was found to be 0.041% for PAR 
and 0.058% for VAL. The low RSD value indicated that 
proposed method had good precision. Linearity 
experiments were performed thrice for the both the 
compounds and the response was found to be linear in 

ml of etoricoxib. Twenty tablets, each containing 500 mg the range of 25-150 µg/ml for PAR and 1-6 µg/ml for 
of PAR and 20 mg of VAL were weighed and finely VAL. Linearity of PAR and VAL was plotted by a graph 
powdered. A quantity of powder equivalent to 500 mg of of response factor versus concentration. The correlation 
PAR and 20 mg of VAL was weighed and transferred to coefficient (r) values (n=3) for PAR and VAL were 
100 ml volumetric flask containing 50 ml methanol. The 0.9997 and 0.9998, respectively. Accuracy of the method 
mixture was sonicated for 10 min. The volume was made was calculated by recovery studies (n=3) at three level. 
up to 100 ml with methanol. Further dilutions were made Amount of drug recovered at each level (n=3) was 
to get a concentration of 50 µg/ml of PAR, 2 µg/ml of calculated. Percent recovery study at each level was 
VAL and 30 µg/ml of etoricoxib as internal standard calculated. Table 1 shows the data from the recovery 
(theoretical value). The contents were vortexed and data for PAR and VAL. The average recovery of PAR 
filtered through 0.22 µ membrane filter. Twenty and VAL were 101.1 and 101.7%, respectively. The 
microliters of the test and standard solutions were sample recovery in the formulation was in a good 
injected separately and chromatograms were recorded agreement in a label claim. High percentage recovery 

showed that the method was free from interferences of 
excipients used in the formulations. Assay of the 

The present investigation was aimed at developing a combination in tablet dosage form was found to be 
simple, precise and accurate HPLC method to estimate 100.89% of PAR and 100.03% of VAL. The results of 
PAR and VAL in tablet using the widely used RP-HPLC study indicate that proposed method is simple, precise, 

column (Luna). The mobile phase was optimized with highly accurate and specific. 
methanol and 10 mM Potassium dihydrogen ortho 
phosphate buffer (pH 3.5) in the proportion of 60:40 v/v. REFERENCES 
With the above mentioned composition of mobile phase a 
good resolution between PAR and VAL was achieved. 1. Indian Pharmacopoeia, The Controller of Publications, New Delhi, 

UV detection was carried out at 242 nm as both the drugs 1996, 554. 
2. British Pharmacopoeia, General Medicine Council, 1998, 743.showed good absorbance at this wavelength. 
3. United State Pharmacopoeia, US Pharmacoepia Convention, 2003, 23, 

upto 15 min. 

C
18 

16. 
The retention time of PAR and VAL was found to be 4. Subramanian, G., Shetty, R., Agrawal, S., Pande, S. and Udupa, N., 

3.01 and 8.51 min, respectively. The capacity factor of Indian J. Pharm. Sci., 2005, 67, 247. 
5. Ormrod, D., Wellington, K., and Wagstaff, A.J., Drugs, 2002, 62, 2059.

VAL was found to be 2.06. The peak shape of both 6. Gotta, A.W., Curr. Opin. Invest. Drugs, 2002, 3, 240. 
drugs were symmetrical and asymmetric factor was lesser 7. Tally, J.J., Brown, D.L., Carter, J.S., Graneto, M.J., Koboldt, C.M, 

TABLE: 1 RECOVERY STUDY 

Drug Assay results Amount Amount Recovery Average 
Actual Concentration added recovered (%) recovery 

concentration mg found (%) (n=3) µg/ml µg/ml (n=3) (%) 

40.00 40.36 100.9 

PAR 500.00 100.89±0.512 50.00 51.2 100.5 101.1 

VAL 20.0 100.03±0.412 60.00 60.59 100.9 

1.6 1.63 101.8 

2.0 2.03 101.5 101.7 

2.4 2.45 102.0 

PAR = Paracetamol, VAL = Valdecoxib 
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Medicines are an essential part of human life and the
safety of medicines is of utmost importance in providing
pharmaceutical care to the patients. The labeling of
medicines also plays an important role since the safe use
of the medicines depends upon the users’ understanding
the medicine labeling accurately. Such understanding
helps the users to assimilate the information presented
and act accordingly. (http://www.mca.gov.uk/
inforesources/publications/bpglabpack.pdf. Accessed on
March 12, 2004). Since the primary label is pasted on the
container, it is a valuable spot for information especially
to those willing to read it.

A label is a written, printed or graphic matter on or
attached to a container to identify its contents and inform
the consumer about its qualities, uses and hazards. (http:/
/www.mca.gov.uk/inforesources/publications/

An Investigational Study on the Legibility of EyeAn Investigational Study on the Legibility of EyeAn Investigational Study on the Legibility of EyeAn Investigational Study on the Legibility of EyeAn Investigational Study on the Legibility of Eye
Drops’ LabelsDrops’ LabelsDrops’ LabelsDrops’ LabelsDrops’ Labels

A. S. BOHRA AND P. TIWARI*
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Nagar, Punjab-160 062, India.

The safe use of medicines depends upon the ability of users to read the information on the medicine label carefully
and accurately and being able to act accordingly. The label provides important information on the use of the
medicines, which helps the users to make correct use of their medicines.  However, legibility is often a problem
encountered in the labeling of small packages like eye/ear drops. The consumers as well as health professionals find
labels difficult to read because of a number of reasons such as very small letters, poor quality of printing and poor
colour contrast.  This study aims not only to evaluate the legibility of information on the primary label of the eye
drops but also to identify the problem(s) pertaining to its legibility.

*For correspondence
E-mail: ptiwari@niper.ac.in

bpglabpack.pdf. Accessed on March 6, 2004) The
purpose of the label on a medicine is to identify it, to
achieve appropriate handling and storage, and to allow
the product to be traced if there are problems with the
manufacturing, prescribing or dispensing process. It is
important to mention that an appropriate label contribute
to optimal therapeutic outcome and helps to avoid
medication errors.

The legibility of the labels is, often, a problem
encountered in the labeling of small containers. The
users find difficulty in reading a label, as the letter size(s)
is very small. Apart from small letter size, other factors
such as narrow letters, poor printing and inappropriate
colour contrast also contribute towards decreased
legibility of information on the label (http://
pharmacos.eudra.org/f2/edu/g1981002.pdf; Accessed on
April 5, 2004). Eye drops are widely utilized for the
treatment of various ocular diseases and this is especially
relevant as many of the users are elderly patients. This
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