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1. INTRODUCTION

Esomeprazole Magnesium (as trihydrate) belongs to
the group of proton pump inhibitors (PPI). It is the
enantiomer of omeprazole. Chemically it is 5-
Methoxy-2- (S) [(4-methoxy-3,
pyridinyl) methyl]
magnesium salt trihydrate with molecular formula
Cy,H36MgN606S:+3H,0C1, H,sN;05S+Na.

Esomeprazole shows its pharmacological action by

5-dimethyl-2-

sulfinyl]-1H-benzimidazole

reducing the concentration of gastric acid by
hindering enzyme action in gastric parietal cells, thus
putting off movement of hydrogen ion into gastric
lumen.(1)

The peak (Cmax) for
esomeprazole, after oral administration, can be
(tmax). The Cmax for

esomeprazole is directly proportional to the dose

plasma concentration

achieved in 1.5 hours
administered. The plasma protein binding for
esomeprazole is approximately 97% which is
constant over 2 to 20 umol/L concentration range. It
is metabolized by the cytochrome P450 (CYP)
enzyme system of the liver. About 80% of the orally
administered drug is excreted as inactive metabolites
in the urine while the remaining inactive metabolites
are found in feces.

Esomeprazole is indicated for various clinical
conditions of the gastric problems. Mainly it is
indicated for gastro esophageal reflux disease
(GERD). Along with this, it is also used to treat
stomach and small intestine ulcer, and heart burn. It
is some time also considered as prophylaxis
treatment of the esophageal cancer.

There are various methods in the literature for the
qualitative and quantitative analysis of the
esomeprazole in the bulk and the pharmaceutical
dosage forms. The method was developed and
validated under the light of International Conference
on Harmonization (ICH) guidelines (2, 3). And for
the statistical evaluation of results, standards
guidelines were followed (4, 5). Hence, our aim was

to establish an easy and convenient high pressure

liquid chromatography (HPLC) technique, which not
only useful for researcher but also for the analysts

working in the pharmaceutical quality control labs.

2. MATERIALS & METHODS:

2.1 Chemicals & Reagents:

The working standards of Esomeprazole (99.95%
purity) was received from Global Pharmaceuticals
Pvt. Ltd, Islamabad, as gift sample. The Esoquin
Islamabad)

claiming enteric coated granules equivalent to 40mg

capsule (Vision Pharmaceuticals,
were purchased from the local pharmaceutical
market. The acetonitrile used in the research was of
HPLC

phosphate,

grade while potassium Di-hydrogen
Di-potassium hydrogen phosphate,
sodium hydroxide and potassium hydroxide were of
high purity analytical grades. All the chemicals
purchased from the local franchise of Sigma Aldrich.

2.2 Apparatus &

Conditions:

Chromatographic

An isocratic elution HPLC system of Shimadzu with
LC20AD pump and SPD-20A UV-visible detector was
used working via Lab-Solution software. The
separation was carried on column (thermolab) with
Cis packaging and 250 x 4.6mm dimensions (5um
internal diameter). The analysis of elution was
completed at 302nm on ambient temperature. The
run time was set at 10 minutes for this analysis at
flow rate of 1ml/minute.

2.3 Preparation of Mobile Phase:

The mobile phase was prepared by mixing buffer and
acetonitrile in 50:50 (v/v) ratios. For the preparation
of buffer, 2.72g of potassium di-hydrogen phosphate
and 0.525g of Di-potassium hydrogen phosphate
were dissolved in distilled water and final volume
was made up to 1000ml with same solvent. Then the
pH of the buffer was adjusted to the 7.4 by using 5%
solution of potassium hydroxide. Then, the buffer
was mixed with acetonitrile. The final mobile phase
was then filtered by passing through o.5um

membrane filter and degassed before use.
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2.4 Preparation of Standard Solution:

Standard solution was prepared by dissolving
esomeprazole magnesium trihydrate equivalent to
100mg of esomeprazole in 100 mL of 0.1N sodium
hydroxide solution (final concentration, 1 mg/mL).
Then, 1ml of the above solution was diluted to 50ml
(final
20ug/mL). This solution was filtered through o.2um

using the mobile phase concentration,
membrane filter and 20 pL of this solution was
injected for HPLC analysis. Unknown assay samples
were quantified based on the AUC of the above
standard.

2.5 Capsule Sample Preparation:

For the assay of esomeprazole, 20 capsules were
weighed; their contents were crushed into fine
powder and mixed thoroughly. An amount of capsule
powder equivalent to 100mg of esomeprazole was
accurately weighed and transferred in a 100mL
volumetric flask and 25 mL of 0.1N sodium
hydroxide solution was added. This mixture was
subjected to sonnication for 10 min for complete
extraction of drugs and the solution was made up to
the mark with 0.1N sodium hydroxide solution. Then,
1ml of the above solution was diluted to 50ml using
the mobile phase. This solution was filtered through
0.2um membrane filter and 20 pL of this solution

was injected for HPLC analysis.

3. RESULTS & DISCUSSION:

3.1 System Suitability:

Before performing the main analysis, the system
suitability was evaluated. For this purpose, various
parameters were calculated as per their standard
procedure e.g. retention time (for esomeprazole),
theoretical plates number of the column (for column
efficiency), tailing factor, relative standard deviation
of peak area and retention time. The table 1 shows
the result for these parameters. The column
efficiency was much better for analysis i.e. 22000.
The tailing factor was also within range i.e. >1.2.

Moreover, the calculated relative standard deviation

for the retention time and peak area (mean of 6
replicates) also within acceptance criteria. Depending
on all these information, it reflects that the proposed
method will be suit able for routine analysis.

3.2 Accuracy:

In order to check the accuracy of the method,
solution  of  esomeprazole  with  different
concentration (25, 50, 75, 100, 125, and 150%) was
prepared and then analyzed over HPLC with the help
of developed method. During this step, six samples of
each concentration were prepared and their mean
was used for further calculations. These calculations
(percentage recovery) are shown in the table 2. The
results in the given table show that the recovery of
esomeprazole from the prepared samples ranges
from 99.40% to 100.56% i.e. within +1% range.
Moreover, the RSD (relative standard deviation) also
These all

observations and calculations indicate the method’s

lies within acceptance range i.e. <2.0.

accuracy due to narrowness of theoretical and actual
yields.

3.3 Precision:

The precision of the method was checked by inter day
and intraday repeatability and reproducibility. The
repeatability of method was analyzed by replicate
analysis (n=6) by injecting the sample solution into
the HPLC system. The results are shown in the table
3 which indicates that the proposed method is good
with high precision. Moreover, the low RSD values
indicate the high degree of correctness of method.
checked by

(n=18) of samples

Similarly, for reproducibility was

replicate analysis over 3
consecutive days. From results (given in table 3), the
low calculated RSD reflects that the method has a
good inter-day reproducibility.

3.4 Linearity:

The linearity of the method was checked by preparing
different strengths solution of esomeprazole from
25% to 150%. Then, a linear regression equation was
derived by plotting the graph between the sample

dissolved and recovered by the method. From the
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observation and calculation (given in table 4), it is
cleared that the correlation coefficient (R2) equal to
unity and comes under t he acceptance criteria
(R220.999). Moreover, the calculated Y-intercept is
0.1687 which is also less than +2%. Therefore,
depending upon calculated values of R2 and Y-
should be
considered having a high degree of linearity.

3.5 Limit of Quantification (L.0.Q) and Limit
of Detection (L.O.D):

Calibration curves were constructed in a very low

intercept, the developed method

concentration region (0.05 to 1.0% of the target
concentration) of esomeprazole (0.10 to 0.20ug/mL)
for the calculation of the limit of detection (LOD) and
the limit of quantification (LOQ) using Egs. (1) and

(2), respectively.

of the esomeprazole. For this purpose 3 batches were
selected and 6 replicates of each batch were analyzed
by the HPLC, from the results (Table 5), it was
observed that the obtained results are in good
agreement with the claimed amount of esomeprazole

by the manufacturer.

4 Conclusion:

A simple isocratic RP-HPLC method has been
developed for the determination of esomeprazole in
bulk and capsule dosage form, using a UV detector.
The method was validated for accuracy, precision,
specificity and linearity. The method has a relatively
short run time (6.5min) that allows quantifying a
large number of samples in routine and quality

control analysis of capsules. In order to reduce cost of

LGD—33J ) analysis and to increase sample throughput during

S routine analysis, the method is being further
L _10o0 optimized, employing statistical experimental design.
N5 @

Where o is the residual standard deviation of the
regression line, S is the slope of the standard curve.

The LOD and LOQ obtained for esomeprazole were

Table 1: System suitability

0102 10 89V anfeA JI YIIM snOTuIdado) X9puJ Ul PIId3A0)

1 Retention time (min) 6.5
0.015ug/mL and 0.04ug/mL, respectively”. > Plate number 3205
3.6 Application to Pharmaceutical dosage 3 Tailing factor 0.982
Form: 4 RSD of peak area (n=6) 0.88
The proposed method was also applied to the 5 RSD of retention time (n=6) 0.90
pharmaceutical dosage (Capsules in this case) form
Table 2: Accuracy of Method
S. No: Concentration level (%age)
25 50 75 100 125 150

1 99.65 99.81 99.77 100.33 100.11 99.73

2 99.72 100.21 99.87 99.90 100.24 99.81

3 100.0 100.24 99.69 99.78 100.40 100.36

4 100.23 100.35 100.34 100.29 99.79 99.95

5 99.44 99.67 100.56 100.09 99.83 99.48

6 99.87 100.11 99.40 100.05 99.65 100.30

Mean 99.81 100.06 99.43 100.07 100.00 99.93

%RSD 0.28 0.27 1.42 0.21 0.34 0.34
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Table 3: Inter day and intraday precision of the 5) ICH, Q2 (A). Validation of analytical procedures:

method text and methodology International Conference on

Harmonization. Geneva: 2005:1- 13.

Recovery (%age)

IDEVAE Day 2 Day 3
1 100.33 100.72 100.28
2 99.56 100.57 100.64 SClma go
3 99.78 100.34 100.20 Journal & Country
4 99.94 100.66 99.76 Rank
5 100.11 99.87 99.92
6 100.44 99.56 99.82 Powered b'j"_
Mean 100.0240.33  100.29+0.46  100.10+0.33 S c : ::- p U S 5
Inter day (n=18) 100.136+0.14

Table 4: Linearity of the Method

S.No: Drug Dissolved Drug Recovered

1 25 25.21
2 50 50.11
3 75 74.90
4 100 100.12
5 125 125.33
6 150 149.88

Correlation Coefficient (R%)=0.9991

Y-intercept=0.1687

Regression Equation: 0.1687+0.9991x

Table 5: Assay Results of 4mg Esomeprazole
Capsule (Esoquin)

Drug Recovered (mg)+SD

1 40.214£0.134
2 40.11£0.564
3 34.96+0.883

Note: n=6; SD=Standard Deviation
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