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VALIDATION OF HPLC- UV METHOD FOR ANALYSIS OF OMEPRAZOLE IN PRESENCE OF ITS METABOLITES IN HUMAN PLASMA
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Abstract

We present a simple and validated HPLC method for measuring omeprazole, in presence of its two main metabolites, in plasma. Omeprazole, hydroxyomeprazole and omeprazole sulfone were extracted from plasma samples with a mixture of dichloromethane–diethyl ether. HPLC separation was achieved using a Kromasil C18 150mm x 4.6 mm i.d (5µm) column. The mobile phase was CH3OH:H2O (55:45 v/v) containing triethylamine (TEA) 1% at pH=7 with H3PO4 85%. Retention times were 8.0 min for omeprazole, 3.9 min for hydroxy-omeprazole, 7.0 min for omeprazole sulfone and 4.2 min for internal standard (phenacetine). Detection (UV at 302 nm) of analytes was linear in a range from 25 to 500ng/ml. This method is stable, reproducible and has practical advantages such as low cost.

Rezumat

A fost elaborată şi validată o metodă simplă de determinare a omeprazolului în prezenţa celor doi metaboliţi principali ai săi, hidroxi-omeprazol şi omeprazol sulfonă din plasma umană. Omeprazolul şi metaboliţii săi au fost obţinuţi din plasmă prin extracţie cu un amestec de clorură de metilen:eter etilic. Separarea a fost realizată pe o coloană Kromasil C18 150mm x 4.6 mm i.d (5µm). Faza mobilă a fost CH3OH:H2O (55:45 v/v) cu  trietilamină (TEA) 1% la pH=7 cu H3PO4 85%. Timpii de retenţie au fost de 8,0 min pentru omeprazol, 3,9 min pentru  hidroxi-omeprazole, 7,0 min pentru omeprazol sulfonă şi 4,2 min pentru standardul intern (fenacetină). Detecţia s-a realizat la 302nm şi a fost liniară pe domeniul 25-500ng/ml. Metoda este stabilă, reproductibilă şi are avantajul unui cost scăzut.

· HPLC-UV
· Validation


· Omeprazole



· 5-Hydroxyomeprazole
· Omeprazole sulfone
INTRODUCTION

Omeprazole is the racemate (containing a tricoordinated sulfur atom in a pyramidal structure and therefore can exist in equal amounts of both the S and R enantiomers). In the acidic conditions of the stomach, both are converted to achiral products, which react with a cysteine group in H+/K+- ATPase, thereby destroying the ability of the parietal cells to produce gastric acid. 

Proton pump inhibitors are unstable at a low pH, therefore, the oral dosage forms are supplied as enteric-coated granules encapsulated in a gelatin shell. The granules dissolve only at alkaline pH, thus preventing degradation of the drug by acid in the esophagus and stomach.  

Different analytical methods are reported in the literature for the assay of omeprazole (OPZ) from dosage forms and for omeprazole and its two main metabolites 5-hydroxyomeprazole (H-OPZ) and omeprazole-sulfon (S-OPZ) from biological fluids including spectrophotometry, fluorimetry, thin layer chromatography (TLC), high pressure thin layer chromatography (HPTLC), HPLC [1, 4] capillary electrophoresis and polarography.

The aim of this work was to develop new and validated, simple and reproducible method allowing the estimation of omeprazole in human plasma in the presence of its metabolites.
MATERIALS AND METHODS

Reagents

Omeprazole (OPZ), hydroxyomeprazole (H-OPZ), omeprazole sulfone (S-OPZ) and phenacetine (PHE) were purchased from Sigma (St. Louis, MO, USA). Methanol, triethylamine, orthophosforic acid 85%, dichloromethane, diethyl ether were purchased from Merck, Darmstadt, Germany. Reagent-grade water obtained from a Millipore Milli-Q system was used throughout the experiments. All other reagents were of analytical grade.
Apparatus and chromatographic conditions

The HPLC system comprised an Agilent 1100 HPLC Series (Agilent, USA) equipped with a binary pump, autosampler, column oven and UV detector. A reversed-phase column Kromasil C18 150mm x 4.6 mm i.d (5µm) equipped with Zorbax SB-C18 4.6x12.5mm 5µm pre-column was used to separate analytes. The mobile phase, which contains CH3OH:H2O (55:45 v/v) T.E.A 1% at pH=7 with H3PO4 85% was degassed prior to use. The flow-rate was 1 ml/min. The temperatures of pre-column and column were held at 28(C. Injection volum was 30µl. The detector was set at 302nm.

Preparation of solutions

Stock solutions of omeprazole, hydroxyomeprazole and omeprazole sulfone (0,1mg/ml) and the internal standard (I.S.) (0,1mg/ml) were prepared dissolving the drugs in methanol. Omeprazole, hydroxyomeprazole and omeprazole sulfone stock solution was further diluted to working solutions ranging from 25 ng/ml to 500 ng/ml. Phenacetine stock solution was further diluted to working solution at 100ng/ml. All solutions were stored at 4◦C and were stable for at least 2 months.

Sample preparation 

Omeprazole, hydroxyomeprazole, omeprazole sulfone and the I.S. were extracted from human serum by liquid-liquid extraction. To 1ml serum samples there were added 80(l I.S working solution, 200μl NaOH 0.02M and 4.5ml of mixture of dichloromethane: diethyl ether (2:2.5 v/v). After mixing (30s on a vortex mixer) and centrifugation (5 min at 6000×g), the organic phase was removed and evaporated to dryness under a stream of nitrogen. 300μl mobile phase was added to the residue and after mixing for 10s (on a vortex mixer), 30 μl of this mixture was injected into the chromatograph.
RESULTS AND DISCUSSION

Validation of the method was performed according to latest FDA guidelines [5].
Selectivity and sensitivity

Six blank plasma obtained from six different sources were analysed according to the procedure previously described, in order to evaluate method specificity (Fig. 1a). 
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Figure 1a
Chromatogram of drug free plasma 

The absence of interference was verified (Fig.1b).
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Figure 1b
Chromatogram of the plasma sample spiked with all analytes

The limits of detection (LOD) and of quantification (LOQ) were determined by analysing six zero samples. HPLC-UV peak areas detected at the retention times of the analytes of interest were measured; the ratios with respect to chromatographic peak area of internal standard were calculated and calibration curves equations were used to determine ‘virtual’ mean analyte concentrations. LODs and LOQs were 9ng/ml and 15ng/ml, respectively.

Linearity

Matrix-based calibration standards, in the range of 25-500ng/ml, were independently prepared and analysed in triplicate, in three different days.

Correlation coefficient of linear fit curve for omeprazole obtained from data was 0.999835 (Fig.2). Calibration standards concentrations were back calculated. Deviations from the nominal concentrations and CV values were from 0.33 to 7.82% and 0.30 to 7.12% for all analytes concentration levels.
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Figure 2
Calibration curve of omeprazole in plasma 

The accuracy and precision of the analytical method were evaluated by analysing quality control samples at seven concentration levels (QCi). The obtained values are reported in Table II and Table III resulted within FDA requirements for all the investigated analytes. In particular, the Acc% (accuracy) and coefficient of variation CVs (coefficient of variation) values of QC7 samples were < 7.5% in all of the examined cases. At concentrations close to the LOQ levels Acc% is within 20% deviation. 

Table II
Recovery, accuracy and intra-day precision
	Theoretical concentration (ng/ml)
	Calculated concentration ng/ml ±SD
	Precision

CV %
	Accuracy

%
	Recovery %

±SD

	25
	26.286 (1.73)
	7.12
	5.1
	86.1(3.29)

	50
	51.543 (1.70)
	3.18
	3.1
	94.7(2.91)

	100
	107.33 (0.33)
	0.30
	7.3
	99.9(1.80)

	200
	196.75 (2.30)
	1.18
	-1.6
	90.2(5.61)

	300
	297.57 (5.01)
	1.69
	-0.8
	91.3(1.40)

	400
	384.47 (3.88)
	1.02
	-3.9
	81.1(0.90)

	500
	518.50 (7.82)
	1.49
	3.7
	89.8(1.87)


Table III
Recovery, accuracy and inter-day precision
	Theoretical concentration (ng/ml)
	Calculated concentration ng/ml ±SD
	Precision

CV %
	Accuracy

%
	Recovery %

±SD

	25
	23.959 (1.68)
	7.12
	-4.2
	92.6(3.32)

	50
	54.536 (1.75)
	3.18
	9.1
	98.6(2.99)

	100
	107.72 (0.38)
	0.30
	7.7
	99.1(1.92)

	200
	193.61 (2.42)
	1.18
	-3.2
	98.3(5.58)

	300
	301.16 (5.11)
	1.69
	0.4
	92.4(1.25)

	400
	382.65 (3.98)
	1.02
	-4.3
	82.2(1.12)

	500
	528.94 (7.91)
	1.49
	5.8
	90.6(1.83)


Stability

Short-term stability after 6 and 24 h at room temperature was studied to verify if analytes degrade over the course of analyses. Short-term stability can be evaluated by analysing either working solutions or matrix-based samples added to working solutions and kept at room temperature before the extraction step. The working solutions were left at room temperature for at least 1h. The matrix-based samples added to working solutions were left at room temperature for 24h.

Long-term stability was studied in order to be sure that analytes present in plasma samples (“real” samples) do not degrade in the storage conditions before being analysed. Hence, long-term stability was studied on matrix-based samples stored at −20 ◦C for 3 months.

The stability of analytes (expressed as percentage) at room temperature and in the storage conditions was evaluated by comparing the analytical responses, respectively, of working solutions analysed after 6 and 24 h with respect to that of the same solutions immediately analysed, and of samples extracted after 3 months with respect to that of samples immediately extracted and analysed.

The obtained results, show that analytes in the working solutions and in matrix-based samples added to working solutions are stable at room temperature for 6h.  Plasma samples can be stored at −20 ◦C for 3 months without a relevant loss of signal.
CONCLUSIONS

An analytical methodology for quantification of omeprazole in presence of its metabolites is described. Full validation according to the FDA guidelines was performed, and the limit of quantification level of 15ng/ml was reached for omeprazole, with accuracy and precision levels within FDA requirements.

This method is suitable for the estimation of omeprazole in plasma samples. It was used for bioequivalence studies of two pharmaceutical dosage forms Omeran (Europharm) and Losec (Astra) [3] and for estimation of the pharmacokinetic parameters of omeprazole in children and adults [2].
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