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ABSTRACT

Bioanalytical method for the measurement of rabeprazole in human plasma was developed and validated.
Rabeprazole was resolved on a reverse phase C18 column from the endogenous plasma components by isocratic
elution of 30% 25mM phosphate buffer (pH 7) in acetonitrile at a flow rate of 1ImL/min. Accuracy, precision and
recovery of rabeprazole from plasma was determined. System suitability parameters such as theoritical plates,
resolution, assymetry factor, LOQ and LOD are reported. The optimized method is simple, accurate, precise, robust
and thereby could be used for the determination of bioeqgvivalence of rabeprazole between drug products in human
subjects.
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INTRODUCTION

Rabeprazole,2-4-(3-methoxypropoxy)-3-methyl-2-piyryt]-methyl]sulfinyl]-1H-benzimidazole is a benzidazole
proton-pump inhibitor. Rabeprazole is activatedcbyversion to sulphenamide in the acid environmkrns. also
reported that independent of pH, rabeprazole itigtaonverts into sulphenamide[1,2,15]. Therefdteis very
critical to establish a sensitive and robust amzdjtmethod for the measurement of rabeprazoleidtogical
matrices. Several researchers have published netfloodhe quantification of rabeprazole using HPw{th UV
detection [3], spectrophotometric [4,3,7] and l@juthromatography-tandem mass spectrometry (LC-M$/MS
methods [5,6]. Several investigators have alsorteddhe stability studies of rabeprazole undefedint conditions
such as acidic, alkaline, oxidative and photol{4;8,9].

Though, more sensitive and selective LC-MS/MS mashare reported, a validated method addressingitstalf
rabeprazole and for application to bioequvialertadies by HPLC is necessary.

Therefore, we present in this report developmert zaidation of a rugged and reliable HPLC-UV methio
accurately measure rabeprazole in human plasma

MATERIALSAND METHODS

Reagents

Acetonitrile of HPLC grade, Ortho-Phosphoric aciddaDisodium hydrogen orthophosphate, Triethylamine,
Perchloric acid, and Trichloroacetic acid AR gradkre purchased from Qualigens Fine Chemicals abd Bne
chemicals. Water HPLC grade obtained from Milli-QD Rsystem, Working Standards of Rabeprazole and
Pantoprazole (as internal standard) were obtaiaajifissamples from the manufacturers.[10,12,15]
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Instrumentation

Waters HPLC system with 1515 solvent delivery sys{pump), Rheodyne 7725i injector with 1(QDloop, 2487
Dual wavelength absorbance detector. ShimadzugratiPLC system with LC-10 AT-VP solvent delivepstem
(pump), Rheodyne 7725i injector with 1QDloop, SPD M-10AVP photo diode array detector kteElmer FT-IR
1600 series, Sartorius single pan digital balane@00D & 1702), Systronics - pH metep, pH system
361[10,11.13]

Selection of wavelength

An uv spectrum of 1ig/ml Rabeprazole in a mixture of water and acetibmi1:1 V/V) was recorded by scanning
in the range of 200 nm to 400 nm. From the UV gspectwavelength of 280 nm was selected. At this Bength
Rabeprazole showed good absorbance.[14]

Selection of chromatographic method

Proper selection of the method depends upon therenaf the sample (ionic / ionisable / neutral roale), its
molecular weight and solubility. The drugs seledtethe present study are polar in nature and hesmersed phase
or ion-pair or ion-exchange chromatography meth@y tme used. The reversed phase HPLC was seleatéldefo
initial separations because of its simplicity andability.

During method development several factors suchffesteof pH, effect of peak modifier, effect of na¢ of
stationary phase, effect of solvent strength, éfégatio of oraganic-to-aqueous mobile phaseeafbf flow rate
was studied and approprite analog internal standasl selected (pantoprazole). The optimized chrognaphic
conditions was sepeartion of rabeprazole from eadogs plasma components on a C18 colum (Waters 8tymym
C18, 15 cm x 4.6mm, 5 p particle size) by isocratigion consisting of 30% 25mM phosphate buffdd (p) in
acetonitrile at a flow rate of 1mL/min. Injectioolume was 100 pL and rabeprazole was detected byéi&ttion
at 280 nm.

Accuracy, precision, limit of quantification (LL OQ) and recovery

Accuracy, intra and inter-day precision of the noethvas determined for rabeprazole according to EfDiance
for bioanalytical method validation [6]. Six remies of human plasma samples spiked with rabegramete
analysed to determine intra and inter-day preciabrthree different concentrations (25, 100 and rafnl.
Accuracy was calculated as deviation of the meam fthe nominal concentration. Intra and inter-degcision was
expressed as the relative standard deviation d&f ealculated concentration. For the concentrationet accepted as
LOQ, the percent deviation from the nominal concatign (accuracy) and the relative standard deanalias to be
+20% and less than 20%, respectively. Average magooef each compound was determined by comparing AU
obtained after injection of the processed QC sasnpi¢h those achieved by direct injection of theneaamount of
drug in aqueous solution at different concentrati(six samples for each concentration level).[15]

Stability of Rabeprazolein Plasma

The stability of the drug spiked human plasma samplt three levels (25, 100 and 250 ng/mL) werdiestiufor
three freeze thaw cycles. The mean concentratidnthe stability samples were compared to the nomina
concentrations. Similarly, short term (3 h), loegnt (4 weeks) and standard solution stability weraluated. The
stability of the internal standards was also penfet[14].

RESULTSAND DISCUSSION

Selection of wavelength

The sensitivity of the HPLC method that uses UVedgbn depends upon the proper selection of wagétemhe
standard solution was scanned in UV spectrophoemaetd UV spectra were recorded. From the UV spdbi
detection wavelength of 280 nm was selected.

Optimisation of chromatographic conditions

Chromatographic conditions were optimized takinig iaccount the various goals of the method devetoprand
weighing each goal (resolutions, run time, sengjtivpeak symmetry, etc) accurately, so as to aehia
chromatographic method that can reliably measurepiazole in plasma samples.

System suitability
System suitability parameters such as column efiity (theoretical plates), resolution factor andkpasymmetry
factor of the optimised methods were found sattsfgo(Table 1).

278
Scholar Research Library



Shankar S. and Suneetha V. Der Pharmacia Lettre, 2014, 6 (3):277-280

Linearity

Optimised method was linear within a specific conication range for rabeprazole. The calibrationvearwere
plotted between response factor and concentratfotheo standard solutions (Table 2). The lineariynge for
Rabeprazole was found to be 5, 10, 25, 50, 1002&fxhg/ml, respectively and their slope (k) and ititercept
values (B) were 557.330 and 0.0699, respectivehe @alibration curves were constructed on six difie days
over a period of two weeks to determine the valitgbdf the slopes and intercepts. The resultsdatiid that no
significant interday variability of slopes and irtepts over the optimised concentration range.

Table1: System Suitability Parameters

Pantoprazole

S.No. Parameters Rabeprazole (Internal standard)
1 Theoretical Plate numbar 19367 16238
2 Resolution factor 1.09
3 Asymmetric factor 0.919 1.012
4 LOD (ng/ml) 1.00 1.00
5 LOQ (ng/ml) 4.00 4.00
Table2: Linearity of rabeprazolein plasma
SNo Rabeprazole Concentration Internal Standard Response
) (ng/ml) Concentration (ng/ml) factor
1 5 1000 0.0089
2 10 1000 0.0181
3 25 1000 0.0448
4 50 1000 0.0891
5 100 1000 0.1791
6 250 1000 0.4486
Table 3: Intra-day and Inter-day precision and accuracy
Obtained concentration (ng/mL)
Day Replicates Low Quality control | Mid Quality Control | High Quality control
(25 ng/mL) (100 ng/mL) (250 ng/mL )
1 24.537 101.869 251.519
2 24.998 101.837 249.287
Day-1 3 23.904 100.779 251.591
4 25.725 100.916 249.513
5 24.135 100.065 249.104
6 24.267 101.043 248.815
Mean 24.594 101.085 249.972
Stdev 0.6692 0.6848 1.2479
Intra day Precision (% CV) 2.72 0.68 0.50
Accuracy (% nominal) 98.38 101.08 99.99
7 24.421 99.845 251.215
8 23.954 100.021 250.965
Day-2 9 23.904 101.586 248.287
10 27.914 102.427 246.871
11 30.182 98.752 253.982
12 30.961 102.125 250.754
13 28.425 100.024 250.369
14 26.453 100.059 250.034
Day-3 15 29.845 99.854 239.654
16 25.124 98.327 248.365
17 28.351 97.953 250.954
18 30.021 101.652 251.682
Mean 26.507 100.507 249.609
Stdev 2.5396 1.3065 2.9723
Precision (%CV) 9.58 1.30 1.19
Accuracy (% nominal) 106.03 100.51 99.84

Accuracy, precision, and recovery

The results from the validation (precision and aacy) of the method in human plasma are listedabl& 3. The
method proved to be accurate and precise. Accuathittyree concentrations (25, 100 and 250 ng/mLyedrfrom
98.38 to 106.03% for rabeprazole. The intra aneridfy precision ranged from 0.50 to 2.72% and 1019.58%,
respectively. The absolute recoveries for rabepeazmged from 96.67 to 98.45% (Table 4).
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Stability of Rabeprazolein Plasma
Stability of rabeprazole in plasma subjected fae¢hfreeze-thaw cycles, stored for 3 h at room tatpre, 4
weeks at -20 °C was found stable. Stock solutidased under different conditions were also foundéowithin
20% of the nominal concentration.

Table 4: Recovery of rabeprazole from human plasma

Level Concentration of drug added (ng/ml) | Amount of drug recovered (hg/ml) in plasma sample | Percentage Recovery (%)
Mean : 96.670
Level-I 25.00 24.82 £1.092 % CV : 4.368
N:6
Mean : 98.456
Level-ll 100.00 97.294 +4.072 % CV:4.072
N 16
Mean :97.619
Level-llI 250.00 246.538 + 7.629 Cv :3.051
N 16

CONCLUSION

In conclusion, the developed method for the estomabf Rabeprazole in plasma by HPLC is accuratecipe,
selective and linear and is therefore, can be eyspldor a comparative bioavailability/ bioequiviaenstudy to
evaluate its applicability.
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