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Abstract: A new absorption ratio method was developed and validated for the determination of Esomeprazole and
Domperidone in capsules. The method involved Q-absorption analysis based on the measurement of absorbance at two
wavelengths, i.e Amax of Esomeprazole (301 nm) and Iso-absorptive point of both drugs (290 nm). Beer’s law was
obeyed in the concentration range between 1-11pg for both Esomeprazole and Domperidone. The results of analysis
have been validated statistically and by recovery studies. The method was found to be simple, precise, reproducible, less
time consuming and economical. Hence it is more suitable for routine analysis of these drugs in combined dosage forms.
Keywords: Esomeprazole, Domperidone, Iso-absorptive point.

Introduction
Esomeprazole magnesium trihydrate ' (ESO ) is
chemically bis(5-methoxy-2-[(S)-[(4-methoxy-3,5-

dimethyl - 2 -pyridinyl )methyl ]sulfinyl ] - 1-H -
enzimidazole - 1 -yl ) magnesium trihydrate , a
compound that inhibits gastric acid secretion
Esomeprazole is cost effective in the treatment of
gastric oesophageal reflux diseases. It is S-isomer of
omeprazole and is the first single optical isomer proton
pump inhibitor. It provides better acid control than
current racemic proton pump inhibitors and has a
favorable pharmacokinetic profile relative to
omeprazole’. Domperidone® (DOMPE) chemically,[5-
chloro-1-[1,3-(2,3-dihydro-2-oxo-1H-benzmidazole-
lyDpropyl)-4piperdinyl-1,3 dihydro -2H-
benzimidazole-2-one] is a dopamine antagonist. A
detailed survey of literature revealed the estimation of
omeprazole by gas chromatographic method’, UV
spectrophotometric method™®, TLC’ and several
HPLC**’ methods.

Estimation of DOMPE included spectrophotometric '~
2 and HPLC®?® methods in dosage forms.
Combination of these two is used for the treatment of
gastric esophagus reflux disease. However, no
references have been found for simultaneous
determination of ESO and DOMPE in pharmaceutical
formulations by Q-absorption method. A successful
attempt has been made to estimate two drugs
simultaneously by Q-absorption analysis.

Experimental

Instrumentation

A double-beam UV-Visible spectrophotometer, model
UV-1800 (Shimadzu, Japan) having two matched cells
with 1-cm light path. A Citizen analytical balance
(Sartorius) was used for weighing the samples.
Esomeprazole (ESO) was gifted from Torrent
Pharmaceuticals Ltd, Ahmedabad, India and
Domperidone (DOMPE) was gifted from Cadila
pharmaceuticals Ltd, Ahmedabad, India. All other
chemicals and solvents used were of analytical grade.
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Preparation of standard stock solutions

A. Standard ESO stock solution (100 pg/mL)
Standard ESO powder (5 mg) was accurately weighed
and transferred in to 50 mL volumetric flask and
dissolved in methanol. The solution was diluted to 50
mL with methanol to prepare stock standard solution
(100 pg/ mL).

B. Standard DOMPE stock solution (100 pg/mL)
Standard DOMPE powder (5 mg) was accurately
weighed and transferred in to 50 mL volumetric flask
and dissolved in methanol. It was further diluted to 50
mL with methanol to prepare stock standard solution
(100 pg/mL).

Bulk powder

Accurately weighed ESO (5 mg) and DOMPE (5 mg)
were transferred to a 50 mL volumetric flask |,
dissolved in and diluted to 50 mL with methanol. The
solution (1 mL) was transferred to a 10 mL volumetric
flask and diluted up to the mark with methanol to
obtain final solution of ESO (10 pg/mL) and DOMPE
(10 pg/mL).

Determination of Iso-absorptive
wavelength of maximum absorbance
The working standard stock solutions of ESO and
DOMPE were scanned in the range of 200 to 400 nm
against methanol as a blank. Iso- absorptive point was
found at 290 nm. (Figure 1). Another wavelength used
is 301 nm which is A-max of ESO (Figure 1).
Calibration curve (Linearity)

A calibration curve was plotted over a concentration
range of 1-11 pg/mL for both ESO and DOMPE.
Accurately measured standard stock solution of ESO
(0.1, 0.3, 0.5, 0.7, 0.9 & 1.1mL) and standard stock
solution of DOMPE (0.1, 0.3, 0.5, 0.7, 0.9 & 1.1mL)
were transferred to a separate series of 10 mL of
volumetric flasks and diluted to the mark with
methanol. The absorbance of each solution was
measured at both the wavelengths 290 nm and 301 nm.
Calibration curves were constructed for ESO &
DOMPE by plotting absorbance versus concentrations
at both wavelengths. Each reading was average of five
determinations.

Sample solution

The powder of 20 capsules was weighed , mixed and
accurately a quantity of the powder equivalent to about
20 mg of ESO and 30 mg of DOMPE is transeferred in
to 100 mL measuring flask. The solution was filtered
through Whatman filter paper No. 41 and the residue
was washed thoroughly with methanol. The filtrate and
washings were combined in a 100 mL volumetric flask
and diluted to the mark with methanol. Transfer 1 ml
of extract into 10 mL volumetric flask and dilute to the
mark with methanol to get a final concentration of 20
pg/mL of ESO and 30ug/mL of DOMPE.

point and
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Estimation of ESO and DOMPE from
pharmaceutical dosage form

The absorptivity coefficients of these two drugs were
determined using calibration curve equation. The
concentration of ESO and DOMPE were determined
using the following simultaneous equations.

— ¢ A
_ Qu-Qu x A0 Cy = 1
aXl a CX

- (Qz-Qv) X aX;y

X

Where, A1& A2 are the absorbance of the mixture at
290 nm & 301nm respectively; aX; and aY, are
absortivities of ESO and DOMPE respectively at 290
nm; aX, and aY, are absortivities of ESO and DOMPE
respectively at 301 nm; Qu=A,/A;, Qx= aX,/ aX; and
QY: aYz/ aYl.

Method validation

Linearity

The linearity of an analytical method is its ability to
elicit test results that are directly or by a well-defined
mathematical transformation proportional to the
concentration of analyte in samples within a given
range. The range of analytical method is the interval
between upper and lower level of analyte including
levels that have been demonstrated to be determining
with precision and accuracy using the method. The
linear response of ESO and DOMPE were determined
by analyzing five independent levels of the calibration
curve in the range of 1-11 pg/mL in triplicate.
Precision

The precision is measure of either the degree of
reproducibility or repeatability of analytical method. It
provides an indication of random error. The precision
of an analytical method is usually expressed as the
standard deviation, Relative standard deviation or
coefficient of variance of a series of measurements.

A. Repeatability (Precision on replication)

It is a precision under a same condition (Same analyst,
same apparatus, short interval of time and identical
reagents) using same sample. Method precision of
experiment was performed by preparing the standard
solution of ESO (5 pg/ml) and DOMPE (5 pg/ml) for
six times and analyzed as per the proposed method.
Percentage relative standard deviation (%RSD) or
coefficient of variation (CV) was not more than 2%.

B. Intermediate precision (Reproducibility)

It expresses within laboratory variations as on different
days analysis or equipment within the laboratory.
Variation of results within same day is called Intra-day
precision and variation of results amongst days called
Inter-day precision. The Intra-day precision (C.V) was
determined for standard solution of ESO and DOMPE
(1-11 pg/ml) for five times on the same day. The Inter-
day precision (C.V) was determined for standard
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solution of ESO and DOMPE (1-11 pg/ml) for five
days.

Accuracy (% Recovery)

Accuracy of an analysis is determined by systemic
error involved. It is defined as closeness of agreement
between the actual (true) value and analytical value
and obtained by applying test method for a number of
times. Accuracy may often be expressed as %
Recovery by the assay of known, added amount of
analyte. It is measure of the exactness of the analytical
method. The recovery experiments were carried out in
triplicate by spiking previously analyzed samples of
the capsules (ESO 2 pg/ml and DMPE 3 pg/ml) with
three different concentrations of standards (ESO 1,2,3
pg/ml and DOMPE 1,2,3 pg/ml).

Limit of Detection

It is the lowest amount of analyte in a sample that can
be detected but not necessarily quantitated under the
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stated experimental conditions. Limit of detection can
be calculated using following equation as per ICH
guidelines.

LOD =33 xN/S

Where, N is the standard deviation of the peak areas of
the drug and S is the slope of the corresponding
calibration curve.

Limit of Quantification

It is the lowest concentration of analyte in a sample
that can be determined with the acceptable precision
and accuracy under stated experimental conditions.
Limit of quantification can be calculated using
following equation as per ICH guidelines.

LOQ =10 x N/S

Where, N is the standard deviation of the peak areas of
the drug and S is the slope of the corresponding
calibration curve.

Table 1: Data of recovery study of ESO and DOMPE by Q-absorption method

Drug | Amount taken | Amount added | Amount found % Recovery = S.D
(ng/ml) (ng/ml) (ng/ml) (n=3)

ESO 2 1 3.08 101.35 £ 1.22
2 2 3.98 99.84 +0.87
2 3 4.83 98.36 + 1.74
DOMPE 3 1 4.30 101.54 +1.32
3 2 4.90 99.40 + 0.75
3 3 5.15 98.74 + 1.37

Table 2: Application of the proposed method to the pharmaceutical dosage forms

ESO DOMPE
Formulation |Amount| Amount| % Amount | Amount | Amount | % Amount Found
labeled | found | Found S.D. | labeled | found + S.D. (n=3)
(mg) | (mg) (n=3) (mg) | (mg)
Brand I 20 20.58 |101.45+1.67) 30 29.84 99.78 +1.86
Brand I 20 20.35 |101.39+1.63] 30 29.65 99.4 £1.56
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Table 3: Optical and Regression characteristics and validation parameters of
Q Absorbance ratio method for analysis of ESO and DOMPE

Parameters ESO DOMPE
290 nm 301 nm 290 nm 301 nm
Beer’s Law Limit (pLg/ml) 1-11 1-11 1-11 1-11
Molar Absorptivity 0.0804x10% | 0.0433x10* | 0.0295x10* | 0.0144x10*
(1mole”'cm™)
Regression equation
(v*=mx + ¢)
Slope (m) 0.057 0.091 0.061 0.026
Intercept (c) 0.004 0.050 0.036 0.010
Correlation Coefficient (rz) 0.999 0.998 0.991 0.995
Standard Deviation (S.D) 0.0025 0.0036 0.0019 0.001
Relative Standard Deviation 0.8469 0.9363 0.8729 0.6512
(RSD or %CV)
LOD (ng/ml) 0.14 0.13 0.10 0.12
LOQ (pg/ml) 0.43 0.39 0.31 0.38
Precision
Intra-day (n=5) (% CV) 0.62-2.24 0.73-1.83 0.74-2.06 0.34-1.96
Inter-day (n=5) (% CV) 0.48-1.87 0.48-2.19 0.69-2.16 0.78-1.78

Figure: 1 Overlain spectra of ESO and DOMPE Showing Iso-absorptive point at 290 nm
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Figure: 2 Calibration curve of ESO at 301 (Amax)
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Figure: 3. Calibration curve of ESO at 290 nm (Iso-absorptive point)
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Figure: 4 Calibration curve of DOMPE at 301 nm
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Figure: 5 Calibration curve Of DOMPE at 290 nm (Iso-absorptive point)
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Results and Discussion

In this method, the standard stock solutions of ESO
and DOMPE were prepared in methanol. Calibration
curves for ESO and DOMPE over concentration range
of 1-11 pg/ml were plotted and molar absorptivity for
both the drugs were calculated at two wavelengths of
301 nm (A-max of ESO) and 290 nm (Iso- absorptive
point). It is evident from the spectra of ESO and
DOMPE that these drugs obey the Lambert-beer’s law
at all the wavelengths. Calibration curve of ESO at 290
and 301 are shown in figure 2 and 3 respectively,
while calibration curve of DOMPE at 290 and 301 are
shown in figure 4 and 5 respectively. The optical and
regression characteristics and validation parameters are
reported in Table 2.

Validation

Linearity and range

The six-point calibration curves that were constructed
were linear over the selected concentration range for
both ESO and DOMPE ranging between 1-11 pg/ml.
Each concentration was repeated 3 times. The assay
was performed according to the experimental
conditions previously described. The linearity of the
calibration graphs and adherence of the system to
Beer’s law were validated by the high value of the
correlation coefficient and the intercept value.
Accuracy

Accuracy of the methods was assured by use of the
standard addition technique, involving analysis of
formulation samples to which certain amounts of
authentic drugs were added. The resulting mixtures
were assayed, and the results obtained for both drugs
were compared with those expected. The good
recoveries with the standard addition method (Table 1)
prove the good accuracy of the proposed methods.

Precision:

For evaluation of precision, repeatability of the results
for a concentration of 5 pg/ml was evaluated by 6
replicate  determinations. = For  evaluation of
intermediate  precision, the results over the
concentration range 1-11 pg/mL was evaluated by 5
replicate determinations to estimate intraday variation
and another5 replicate determinations on different 5
days to estimate interday variation. The coefficients of
variation (CV) values at these concentration levels
were calculated.

Limit of Detection

The limit of detection of the drug was found as in the
text. LOD for ESO and DOMPE was found to be 0.14
pg/ml and 0.10 pg/ml respectively at 290. LOD for
ESO and DOMPE was found to be 0.13 pg/ml and
0.12 pg/ml respectively at 301.

Limit of Quantification

The limit of quantification of the drug was found as in
the text. LOQ for ESO and DOMPE was found to be
0.43 pg/ml and 0.31pg/ml respectively at 290. LOQ
for ESO and DOMPE was found to be 0.39 pg/ml and
0.38 pg/ml respectively at 301.

Application to the pharmaceutical dosage form

The proposed validated method was successfully
applied to determine ESO and DOMPE in bulk powder
and in capsules dosage forms. Results are given in
Table 2. No interference of the excipients with the
peaks of interest appeared, hence the proposed method
is applicable for the routine simultaneous estimation of
ESO and DOMPE in pharmaceutical dosage forms.

Conclusion

All these factors lead to the conclusion that the
proposed method is accurate, precise, simple,
sensitive, and rapid and can be applied successfully
for the estimation of ESO and DOMPE in bulk and in
pharmaceutical formulations without interference.
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