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THE IDENTIFICATION AND ASSAY OF KETOPROFEN FROM SOLID PHARMACEUTICAL FORMS. VALIDATION OF HPLC METHOD
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Abstract
Ketoprofen belongs to the nonsteroidal anti-inflammatory group of drugs (NSAID), and plays an important role in today’s therapy due to its anti-inflammatory, analgesic and antipyretic action.
The study presents a HPLC method for the quantification of ketoprofen in solid pharmaceutical dosage forms. In the same time, we have made a study in order to validate the proposed method. For this purpose, the assay has been performed following the validation parameters: linearity, repetability, detection limit and quantification limit. The proposed method for assaying of ketoprofen from solid pharmaceutical dosage forms is a precise method, in accordance to all the validation parameters.
Rezumat
Ketoprofenul face parte din grupa antiinflamatoarelor nesteroidiene (AINS), care ocupă un loc important în terapia actuală datorită acţiunii antiinflamatoare, analgezice şi antipiretice. Studiul prezintă o metodă de determinare cantitativă a ketoprofenului din forme farmaceutice solide prin metoda HPLC. În acelaşi timp am efectuat un studiu de validare a metodei propuse. În acest scop determinarea s-a efectuat urmărind parametrii de validare: linearitate, repetabilitate, limita de detecţie şi de cuantificare. Metoda propusă pentru dozarea ketoprofenului din forme farmaceutice solide este o metodă precisă, respectându-se toţi parametrii de validare.

· ketoprofen                   
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INTRODUCTION

Ketoprofen belongs to the non-steroidal anti-inflammatory drugs group (NSAID), which has an important role in today’s therapy due to its anti-inflammatory, analgesic and antipyretic action, recommended for the treatment of inflammatory rheumatismal affections, cardiovascular, genital, urological, stomatological diseases and many more [1, 2].
Ketoprofen is a non-steroidal anti-inflammatory drug whose action mechanism is the inhibition of both cyclooxygenase-1 and cyclooxygenase-2. It was synthesized for the first time in 1967 by Messner and his collaborators from Rhone-Poulenc Laboratories.
Ketoprofen, 3-Benzoyl-alpha-methylbenzeneacetic acid, is a propionic acid derivative, and is officinal in the European Pharmacopoeia, 6th edition. The molecular formula is C16H14O3 and the molecular weight is 254.3 (Figure 1).
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Figure 1

Chemical structure of ketoprofen
Physical and chemical characterization 
Organoleptic properties: ketoprofen is a white, odorless, fine to granular powder [6].
Ketoprofen is practically insoluble in water, but is soluble in acetone, benzene, alcohol, and chloroform. 

MATERIALS AND METHODS

Materials

Samples: Ketoprofen (Antibiotice SA Iaşi); Rubifen 100mg, tablets       

Reagents and solvents:

· acetonitrile of HPLC purity produced by MERCK company;

· glacial acetic acid produced by MERCK company;

· double distilled water prepared in the laboratory.

Equipment 

The used equipment is an Able&Jasco chromatograph for liquids that is composed by:

· PU-1580 pump module 

· LG-980-02S ternary gradient module 

· DG -980-50 degasification module 

· RHEODYNE manual injector 

· UV-1575 detecting module 

· BORWIN 1.50 data processing application 

· NUCLEOSIL 150 C18, 5μm, 150 x 4.6 mm, chromatographic column
Working conditions
The aim of these research studies was the identification of ketoprofen using the HLPC method [3- 5]. Regarding this, we took into consideration the following working conditions: 

· NUCLEOSIL 150 C18, 5μm, 150 x 4.6 mm, chromatographic column 

· 0.005-0.1 mg/mL ketoprofen solution in acetonitrile

· 0,5ml/min flow 

· mobile phase: acetonitrile/double distilled water/ acetic acid 1%

· UV detection at λ=270 nm.

RESULTS AND DISCUSSION
Validation of the analyzing method 

There were observed the validation parameters: linearity, repeatability, detection and quantification limit [7].
The statistic estimations were made using the BORWING application software in the Laboratory of physical and chemical determinations at SC Chimprod SA Oradea. 

The linearity

For this study, we analyzed five samples of ketoprofen having different concentrations (0.005-0.1 mg/mL) in acetonitrile, solutions obtained by successive dilutions of the stock solution. The stock solution had a concentration of 1 mg/mL.

The calibration curve was made by analyzing solutions with different concentrations. It was determined the linearity of the solution concentration variation and the area of the peak for concentrations of 0.1-0.005 mg/mL ketoprofen. In Table I there are presented the obtained experimental data in order to build the calibration curve.









Table I

Variation of the peak area corresponding to ketoprofen concentration
	No.
	The concentration of the ketoprofen solution  (mg/mL)
	The peak area
(mAU/sec)

	1.
	0.1
	11142927

	2.
	0.05
	5585673

	3.
	0.02
	2300671

	4.
	0.01
	1116049

	5.
	0.005
	551918


In Figure 2 is presented the calibration curve obtained for the determined linearity interval, with a correlation coefficient of 0.99997, for the following equation:

Y = 1.1159( X
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                                         Figure 2

The calibration curve
The precision 
The precision in the same day and in different days was determined by three chromatograms of each standard solution, determining the area of the peak corresponding to ketoprofen concentration. It was determined the value of the Relative Standard Deviation (RSD) for the obtained results. 

In order to determine the precision of the proposed analyzing method there were performed three injections of the solutions of established concentration, and for the obtained results it was determined the RSD (Table II).








Table II

The peak area determined at different time intervals for the same concentration of ketoprofen
	In the same day
	After a week

	Concen-tration

(mg/mL)
	The peak area
	RSD

%
	Concentration

(mg/mL)
	The peak area
(mAU/sec)
	RSD

%

	0.005
	551918
	0.6
	0.005
	552648
	0.83

	0.01
	1116049
	0.86
	0.01
	1119846
	0.79

	0.02
	2300671
	0.46
	0.02
	2310984
	0.98

	0.05
	5585673
	0.82
	0.05
	5583498
	1.12

	0.1
	11142927
	0.66
	0.1
	11138945
	0.78


In the case of the chromatograms of the standard solutions, regarding the peak areas there is a relative standard deviation between 0.46 and 0.86 % for the determinations made in the same day, and between 0.79 and 1.12 % for the determinations made in different days. The values are under 2%, the imposed value for the pharmaceutical product analyzing. 
The accuracy 

The accuracy was determined analyzing the ketoprofen solution of 0.04 mg/mL concentration.

In order to determine the accuracy and the exactity it was used the ketoprofen solution (of 0.04 mg/mL concentration), and it was calculated the Relative Error (RE) of the determination. The results are presented in Table III.

Table III

Experimental data obtained when testing the accuracy
	Nominal concentration
	In the same day
	In different days

	
	Determined concentration
	Remaining

%
	RE
	Determined concentration
	Remaining

%
	RE

	0.04
	0.0397
	99.25
	0.375
	0.0402
	100.5
	0.25


The Relative Error for all determinations is under 2%, so the proposed method is precise and exact.

The linear response of the detector for the peak area of ketoprofen was observed at concentrations between 0.1 mg/mL and 0.005 mg/mL, with a correlation coefficient of 0.99997.
Detection and quantification limit 

Using and analyzing successive dilutions of the etalon solutions, it was determined the detection and the quantification limit, the values being presented in Table IV:

Table IV

Detection and quantification limit
	No.
	Product
	Quantification limit

mg/mL
	Detection limit

mg/mL

	1.
	Ketoprofen
	0.00056
	0.00003


There were performed many determinations in order to elaborate a rapid, easy and precise method for the quantitative determination of ketoprofen in the Rubifen tablets.
Through successive determinations, it was observed that the best results were obtained for the wavelength λ=270 nm.

In Figure 3 it is presented the chromatogram of ketoprofen.
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Figure 3

The chromatogram of ketoprofen

CONCLUSIONS
· The proposed assay for quantification ketoprofen from solid pharmaceutical forms is a precise and exact method, in which there were taken into consideration all validation parameters of the proposed method. 

· The linear response of the detector was obtained for concentrations that are between 0.1 and 0.005 mg/mL, obtaining a correlation coefficient of 0.99997.

· It was calculated the Relative Standard Deviation (RSD) and the obtained values are between 0.46 and 0.86 for analyzes made in the same day, and between 0.79 and 1.12 for analyzes made in different days, indicating a good precision of the proposed method (RSD 2%).

· The Relative Error for the all determinations is under 2%, proving that the proposed method is precise and exact.
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