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ABSTRACT

A simple and precise RP-HPLC method was developed and validated for the simultaneous estimation of famotidine and omeprazole
in the tablet dosage form. The separation was carried out on C18 (CHROMOSIL,250 mm*4.6 mm id, 5 p particle size) column using
methanol: water (60:40 v/v) as mobile phase at a flow rate of 1.4 ml/min. The detection was carried out by using a photodiode array
detector and a linear response was obtained at a range of 2-10 pg ml for famotidine and a range of 4-20 ug ml! for omeprazole. The
limit of detection and limit of quantification of famotidine was found to be 0.3022 & 0.916 ug ml-, respectively and omeprazole was

found to be 0.231 & 0.7 ug ml, respectively. The method was successfully validated as per ICH guidelines.
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INTRODUCTION

meprazole? is 5-methoxy-2-[(4-methoxy-3,5-

dimethyl pyridin-2-yl)methylsulfinyl]-1H-benz

imidazole and it suppresses gastric acid secretion
by inhibiting the gastric H+/K+ ATPase at the secretory
surface of the gastric parietal cell. Omeprazole has been
characterized as a gastric acid-pump inhibitor, in that it
blocks the final step of acid production. After rapid
disappearance from plasma, Omeprazole can be found
within the gastric mucosa for a day or more 3. Omeprazole
is used to treat gastroesophageal reflux disease (GERD),
peptic ulcer, Zollinger- Ellison syndrome®, and other
conditions caused by excess stomach acid. It is also used to
promote the healing of erosive esophagitis 6. Famotidine”®
is an H2-receptor antagonist used in ulcers, chemically is 3-
[[2-(diaminomethylideneamino)-1,3-thiazol-4-yl]] methyl
sulfanyl]-N'-sulfamoylpropanimid amide and the empirical
formula is CgHisN70:Ss with molecular weight is 337.5.
Famotidine is classified as a class Il drug according to the
Biopharmaceutics Classification System (BCS)® and is used
in the treatment of gastroesophageal reflux disease and
gastric ulceration.

The literature review indicates that some individual
analytical methods are available for the estimation of
famotidine and omeprazole. uv absorption
spectrophotometric methods like the first and second
derivative method?® for the estimation of famotidine have

been described, RP-HPLC method for the determination of
omeprazole and several spectrophotometric methods
have been used for these two drugs, however
simultaneous estimation methods of famotidine and
omeprazole is not found in the data. The present work
describes a simple, precise, and accurate isocratic RP-HPLC
method for the simultaneous estimation of famotidine and
omeprazole in a single tablet dosage form.
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Figure 1: Structure of famotidine
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Figure 2: Structure of Omeprazole

MATERIALS AND METHODS
Chemicals
Famotidine and omeprazole were obtained from

Yarrowchem products, Mumbai. Water (HPLC grade)
ethanol and methanol (HPLC grade) were purchased from
Research Lab fine Chem Industries, Mumbai.

Equipment

e Analysis was performed on a chromatographic system
of Shimadzu UFLC equipped with two LC 20 AD pumps,
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SPD-M 20 detector, and RP- C18 column'!
(CHROMOSIL, 250 mm*4.6 mm id, 5 u particle size),
Data acquisition was made by CLASS VP software.

e Analytical balance (Tandem TJ series)

e Calibrated volumetric flask and pipettes of borosilicate
glass were used in the study.

Standard solutions and calibration graphs

Standard stock solutions of famotidine and omeprazole
were prepared with ethanol. To study the linearity range,
various dilutions were prepared from standard stock
solutions, 2-10 pg/ml for famotidine and 4-20 ug/ml for
omeprazole. Finally, the concentration versus peak area
graph was plotted and both the analytes were found
linear.

Sample solution

The sample solution was prepared by using methanol as
solvent and the final concentrations were 12 pg/ml of
famotidine & 6 pug/ml of omeprazole.

Method Validation

Method validation in accordance with ICH guidelines'? is
important to prove that the proposed method is valid for
its intended purpose and it is done by considering the
parameters like system suitability, linearity, precision,
accuracy, LOD, LOQ, reproducibility, and robustness.

System suitability

Standard solutions of famotidine and omeprazole were
analyzed 6 times to check the system’s suitability, and
parameters such as retention time, tailing factor, and
theoretical plates are considered.

Linearity

Linearity of an analytical method is the linear detector
response of the sample in proportionate concentration,
calibration curve method was used for the determination
of linearity, and linear correlations were obtained between
peak area versus concentration of FAM and OME in the
concentration ranges of 4-20 pg/ml and 2-10 pug/ml. linear
regression?? coefficients were calculated.
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Figure 4: Calibration curve of Famotidine
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Figure 5: Calibration curve of Omeprazole
Recovery

Recovery was performed by spiking the sample with 80%,
100%, and 120% standard solutions, these are analyzed by
the selected method and recovery % and relative standard
deviation (RSD) were calculated.

Precision

The precision of the method was determined by 6
repeated assays of the sample and the RSD (%) was
calculated. Intermediate precision was determined by
inter and intra-day methods and expressed in terms of
standard deviation (SD) and % RSD.

Limit of detection and limit of quantification

LOD and LOQ values are determined from the calibration
curve plotted in concentration ranges of 4-20 ug/ml of
FAM and 2-10 pg/ml of OME.

Table 1: Regression analysis data

Famotidine = Omeprazole
Concentration range (ug/ml) 4-20 2-10
Correlation Coefficient (r2) 0.994 0.998
LOD (pg/ml) 0.3022 0.231
LOQ (pg/ml) 0.916 0.7
Robustness

Robustness was studied by deliberate variations in the
chromatographic parameters. The parameters evaluated
were mobile phase composition (+ 2 ml), flow rate altered
by £ 1 ml, and detection wavelength altered by + 2 nm.

Table 2: Calibration data of Famotidine and Omeprazole

Famotidine Omeprazole
Concentration Peakarea  Concentration Peak area
(ng/ml) (mv) (ng/ml) (mV)

4 89344 2 2674892
8 1023120 4 2778541
12 1156231 6 2888130
16 1298832 8 2993216
20 1443986 10 3096542
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Table 3: Precision -Repeatability data for FAM (12 pg/ml)
and OME (6 pg/ml)

SL no Famotidine (12 pg/ml)  Omeprazole (6 pg/ml)

1 1156234 2888131
2 1156245 2888142
3 1156249 2888156
4 1156230 2888124
5 1156258 2888149
6 1156263 2888159
% RSD 0.0010 0.0043

Table 4: Intermediate precision (reproducibility) data for
FAM (12 pg/ml) and OME (6 pg/ml)

SL. Intraday (n=3) Intraday (n=3)
R Famotidine Omeprazole Famotidine Omeprazole
1 1156258 2888131 1156229 2888137
2 1156231 2888124 1156267 2888174
3 1156263 2888163 1156246 2888159
%RSD 0.0012 0.0005 0.0013 0.0005
Table 5: Accuracy data (n=3)
Drug Level of Recovery % Recovery % RSD
80% 96.29 0.918
FAM 100% 97.5
120% 98.48
80% 98.61 0.300
OME 100% 97.91
120% 98.10
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FAM L&17 113624 147 154850 15

OME 3008 130 31316 2481 nm

TOTAL 1044354 88 w0 i
Figure 3: Chromatogram of a combination of FAM
(12pg/ml) and OME (6 pg/ml) in optimized
chromatographic condition
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Table 6: System suitability (n=6)

Parameters FAM+ SD OMEZ* SD
Retention time 1.88310.034 3.010+0.053
Tailing factor 1.375+0.432 0.636+1.034

Theoretical plates  2542.6+0.122  649.63+0.060

RESULTS AND DISCUSSIONS

To optimize the RP-HPLC parameters, several mobile phase
compositions were tried. A satisfactory separation and
good peak symmetry for FAM and OME were obtained
with a mobile phase Methanol: Water (60:40 v/v) at a flow
rate of 1.4 ml/min to get better reproducibility and
repeatability. The retention time was found to be 1.877
and 3.008 for FAM and OME respectively.

CONCLUSION

The developed RP-HPLC method allows accurate, precise,
and reliable estimation of OME and FAM in combined
dosage forms. The method was validated for linearity,
accuracy, method precision, intra-day and inter-day
precision, the limit of detection, and the limit of
quantification. The RSD of all validation parameters was
satisfactory. The developed method can be used for
routine simultaneous estimation of FAM and OME in
combined dosage forms.
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