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ABSTRACT

Itopride hydrochloride is a prokinetic drug derived from benzamide. It has
been granted certificate for the treatment of symptoms associated with
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Received: 15 July 2024 ilinesses such as non-ulcer dyspepsia. Potential etiologies for the illness are
chronic gastritis, diabetic gastroparesis, or functional dyspepsia. The main
Accepted: 25 Aug 2024 objective of this research was to investigate the process of developing
pharmaceutical dosage forms using reversed high-performance liquid
Published: 05 Sep 2024 chromatography (HPLC). By utilizing a sophisticated validation technique,

we can effectively analyze the medication in a pharmaceutical dose form
doi: 10.48047/AFJBS.6.15.2024.7673-7723 using reversed-phase high-performance liquid chromatography (HPLC).
Validation is an ongoing process that begins before the use of an instrument
and extends much beyond the invention and transmission of a method. A
novel HPLC technique was developed and validated for the analysis of
itopride hydrochloride and ilaprazole sodium. The most effective
chromatographic separation was accomplished by using a Phenomenex C18
column, with UV detection set at a wavelength of 268nm. The mobile phase
used consisted of a mixture of ethanol, water, and acetonitrile at a ratio of
50:40:10. The retention time of itopride hydrochloride was determined as
2100, whereas the retention time of Ilaprazole sodium was reported as 6700.
The retention time data of the commercially available product were
compared to the most optimal ones.

Keywords: Validation, High Performance Liquid Chromatography
(HPLC), Phenomenex C18 column, Reversed phase.



mailto:arjunsaraf16@gmail.com
mailto:Id-santoshi.shahmph@gmail.com
mailto:Id-drshivapatilg@gmail.com
mailto:arjunsaraf16@gmail.com

Arjun Saraf /Afr.J.Bio.Sc. 6(15) (2024) Page 7674 to 10
INTRODUCTION

1.1. GENERAL BACKGROUND:

In formulation of any new drug molecule, analysis is an important component. There are two
types of analysis, one is qualitative analysis and other is quantitative analysis. Identification of
components or analyte of mixture or sample is qualitative analysis whereas, in quantitative
analysis, there is determination of amount of components or analyte of mixture or sample. There
is no need for validation for compendial dosage forms because the procedure will already be
established. However, a suitable and validated method must be provided for the analysis of the
drug(s) in the bulk and tablet dosage forms for non-compendial products. To determine the
amount of drug content in a dosage form when an appropriate method is not available, a simple,
selective, rapid, sensitive, accurate, precise, and repeatable approach must be developed.
When it comes to the research, development, and production of new pharmaceutical products,
the creation of appropriate analytical methods and their validation are crucial. Good
manufacturing practices guidelines states different elements need to be fulfilled by the
pharmaceutical industries. Among them validation is one of the key elements to fulfill the
requirement of Current Good Manufacturing Practices (cGMP) and Good Laboratory Practices
(GLP). GMP is the quality aspects for both production and quality control. It ensures that the
processes necessary for production and laboratory testing are clearly defined, validated,
reviewed, and documented. GMP has legal components, covering responsibilities for,
manufacturing, for testing, for distribution and addressing to product defects and market
complaints. Use of suitable and validated method for testing and ensuring the quality and the
content of the developed dosage products in the pharmaceuticals industry is the integral part
of the compliance. It is essential to create novel analytical techniques, particularly for those
products that are not included in pharmacopoeia. During the process of drug discovery, release
to market, and development, which results in a marketing approval, the creation of sound
analytical method(s) is of the utmost importance. It is now important to validate the new
analytical technique after development.

Analytical analysis of bulk drug materials, intermediates, drug products, drug formulations,
contaminants and degradation products, the pharmaceuticals and their metabolites, is crucial in
the field of pharmaceutical research. Analytical assay techniques have been a part of compendia
monographs from the inception of formal pharmaceutical analysis, with the goal of defining the
quality of bulk drug products by establishing limits for the quantity of their active. There are
different techniques of analytical methods. Titrimetric, spectrometry, chromatography, and

capillary electrophoresis are some of the test methods used in contemporary monographs.
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The process of method development demonstrates that an analytical method is appropriate for
application. Information on numerous phases and parameters, such as accuracy, precision,
linearity, limit of detection, limit of quantification, specificity, range, and robustness, are
provided through the validation of analytical methods (2). Validation should be carried out in
accordance with regulatory standards like the ICH standards. To measure the drug ingredients,
various instrumental approaches are available. Among them, the HPLC method is chosen

because it is quite exact.

The analytical method itself must be properly built, maintained, calibrated, and verified before
beginning the work of methods validation. The test method, supporting documentation, and
acceptance criteria must be specified for each of the validation characteristics in this document.
Specific values must be based on references from the ICH, US-FDA, USP, and relevant
literature.

1.2. DRUG MOTIES & DOSAGE FORM:
Ilaprazole (ILA), a newly approved PPI in Asian countries, is reported to be highly effective

and safe for the treatment of duodenal ulcer (3). Itopride hydrochloride is highly water soluble
novel prokinetic drug that is used in the Gastro esophageal reflux disease (GERD), Non ulcer
dyspepsia, chronic gastritis and other gastrointestinal motility disorders. A Simple, rapid,
accurate, precise HPLC method was developed and validated for simultaneous estimation of
Itopride Hydrochloride and Ilaprazole in a Dosage form.

1.3.  ANALYTICAL METHOD DEVELOPMENT & VALIDATION:

The process of confirming the analytical testing strategy utilized for a particular test which is
reasonable for its expected use is referred to the method validation. The method used to conduct
the analysis is referred to as the analytical technique. The term "analytical method validation™
refers to the process of verifying that the analytical testing approach used for a certain test is
appropriate for its intended usage. The procedures required to carry out each analytical test
should be thoroughly explained. This may involve—Dbut is not limited to— the preparation of
the sample, the reference standard, and the reagents; usage of the equipment; creation of the
calibration curve; application of the calculation formulae; etc. (1)

In the pharmaceutical industry, analytical method development gives important information on
the potency of a drug, the drug’s bioavailability, the drug’s stability and also its effect.
Analytical methods should be validated unless the method employed is included in the relevant

pharmacopoeia or other recognized standard reference.( 2)

Analytical methods should be validated unless the method employed is included in the relevant
pharmacopoeia or other recognized standard reference. (2)
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Validation is a concept developed in the United States in 1978. The concept of validation has
been broaden over the years to achieve many activities like from analytical methods used to
control quality of drug substances and drug products up to computerized systems for clinical
trials, process control or labelling. Validation is best seen as a necessary and prime part of
cGMP. (3)

Analytical method validation is defined as the process of establishing documented evidence
which provides a high degree of assurance that a specific process such as analytical test method,
will consistently produce a product supported by assay results meeting its predetermined
specification and quality attributes (i.e. accuracy, precision etc.)(4) The process of doing
multiple evaluations is known as method validation, and it is used to determine whether an
analysis methodology demonstrates the expected explanation in an appropriate manner and is

set up to provide accurate, legal measurements.

Analytic method development and validation are continuous and interconnected activities
conducted throughout the drug development process. Analytical methods are required to
characterize drug substance and drug product composition during all phases of pharmaceutical
development. Early phase methods must support changes in synthetic routes and dosage form
and elucidate the structures and levels of impurities. In later phases, goals change to the
development of rapid and robust methods for release and stability evaluation that can be
transferred to quality units. Analytic methods are intended to establish the identity, purity,
physical characteristics and potency of the drugs that we use. Analytical method validation is
the process of demonstrating that the analytical procedures are suitable for their intended use.
According to FDA guideline, analytic method validation is a matter of establishing documented
evidence that provides a high degree of assurance that the specified method will consistently
provide accurate test results that evaluate a product against its defined specification and quality
attributes. The validation process requires quality method development. Whereas validation
can be a time-consuming process, methods should not enter the validation phase unless they

are fully developed. The relationship of validation and method development can be
Observed as:

e When methods are properly developed, they can be readily validated.

e Validation does not make a method better or more efficient.

A validated method does not necessarily imply that it meets all criteria of a properly developed

method. Validation acceptance criteria should be based on method development experience.
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Method Validation is required for the following reasons:

1. A new method is been developed.

2. Revision of established method.

3. When established methods are used in different laboratories and different analysts etc.
4. Comparison of methods.

5. When quality control indicates method changes.

Advantages of analytical method validation:

The biggest advantage of method validation is that it builds aw degree of confidence, not only

for the developer but also to the user.

Although the validation exercise may appear costly and timew consuming, it results

inexpensive, eliminates frustrating repetitions and leads to better time management in the end.

Minor changes in the conditions such as reagent supplier or grade, analytical setup are
unavoidable due to obvious reasons but the method validation absorbs the shock of such
conditions and pays for more than invested on the process.

Guidelines from the following sources provide a framework for performing validation.
e United States pharmacopoeia (USP)

e International conference on harmonization (ICH)w Food and drug administration
(FDA)

e Validation according to ICH Guidelines
Typical validation parameters are: (5)
A. Accuracy
B. Precision (Repeatability, Intermediate precision and Reproducibility)
C. Linearity
D. Range

E. Specificity
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F. Robustness

G. System suitability testing
H. Limit of detection (LOD) and Limit of quantitation (LOQ)
A. Accuracy:

Definition: It expresses the closeness of agreement between the value which is accepted either
as a conventional true value or an accepted reference value and the value found. This is

sometimes termed trueness.

The accuracy of an analytical method is the closeness of test results obtained by that method
to the true value. The accuracy of the method was determined by recovery studies. The ICH
document on validation methodology recommends accuracy to be assessed using a minimum
of nine determinations over a minimum of three concentration levels covering the specified
range. Accuracy should be reported as percent recovery by the assay of known added amount
of analyte in the sample or as the difference between the mean and the accepted true value.

B. Precision:

Definition: It expresses the closeness of agreement between a series of measurements obtained

from multiple sampling of the same homogeneous sample under the prescribed conditions.

Precision may be considered at three levels: repeatability, intermediate precision and

reproducibility.

Repeatability: It expresses the precision under the same operating conditions over a short
interval of time. Repeatability is also termed intra-assay precision. Repeatability must be tested
from at least six replications measured at 100 percent of the test target concentration or from at

least nine replications covering the complete specified range.

Intermediate precision: It expresses variations within laboratories, such as different days,
different analysts, different equipment, and so forth. The objective of intermediate precision
validation is to verify that in the same laboratory the method will provide the same results once

the development phase is over.

Reproducibility: It expresses the precision between laboratories. The objective of
reproducibility is to verify that the method will provide the same results in different
laboratories. The reproducibility of an analytical method is determined by analyzing aliquots

from homogeneous lots in different laboratories with different analysts.
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C. Linearity:

Definition: Linearity of an analytical procedure is its ability (within a given range) to obtain
test results that are directly proportional to the concentration of analyte in the sample.

It may be demonstrated directly on the drug substance (by dilution of a standard stock solution)
and/ separate weighing of synthetic mixtures of the drug product components, using the

proposed procedure.
D. Range:

Definition: Range of an analytical procedure is the interval from the upper to the lower
concentration (amounts) of analyte in the sample for which it has been demonstrated that the
analytical procedure has a suitable level of precision, accuracy and linearity. For the assay of a
drug substance or a finished (drug) product: normally from 80 to 120 percent of the test
concentration should be tested/checked for range.

E. Specificity:

Definition: It is the ability to assess unequivocally the analyte in the presence of components,
which may be expected to be present. Typically, these might include impurities, degradants,

matrix, etc.

F. Robustness:

Definition: It is a measure of its capacity to remain unaffected by small, but deliberate
variations in method parameters and provides an indication of its reliability during normal

usage.
G. System suitability testing:

Definition: The tests, based on the concept that the equipment, electronics, analytical operations
and samples to be analyzed constitute an integral system that can be evaluated as such. System
suitability test parameters to be established for a particular procedure depend on the type of

procedure being validated. System suitability testing is an integral part of procedures.
H. Limit of detection and Limit of quantitation:

The detection limit of an individual analytical procedure is the lowest amount of analyte in a
sample, which can be detected but not necessarily quantitated as an exact value.
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The quantitation limit of an individual analytical procedure is the lowest concentration of
analyte in a sample, which can be quantitatively determined with a suitable level of precision

and accuracy.

Several approaches for determining are possible, depending on whether the procedure is a non-

instrumental or instrumental.
e Based on visual evaluation
e Based on signal-to-noise
e Based on the standard deviation of the response and the slope.

The LOD and LOQ were estimated from the set of 5 calibration curves used to determine
method linearity. Limit of detection and Limit of quantitation can be calculated by the following

equation.

LOD =3.3 (6/S), LOQ = 10 (5/S)

Where,

o= Standard deviation of y-intercepts of regression lines
S =Slope of the calibration curve

HPLC is one of the most widely used analytical procedures out of all the different analytical
techniques. It has a number of benefits over traditional chromatographic methods. HPLC makes
precise and quick identification and determination of a variety of natural and synthetic
substances possible because of its ease of use and effectiveness. It has a wide range of
applications in terms of quantitative and qualitative estimation in many various disciplines,
including pharmaceutical, environmental, forensic, food and flavor, and therapeutic. HPLC's

only drawbacks are its high cost and length of time.
Normal-Phase Chromatography (NPC) (6)

NPC is the traditional separation mode based on adsorption/desorption of the analyst onto a
polar stationary phase (typically silica or alumina). In this technique, non-polar compounds
travel faster and are eluted first because of the lower affinity between the non-polar compounds
and the stationary phase. Polar compounds are retained for a longer time because of their higher
affinity towards the stationary phase. Normal phase mode of separation is, therefore, not

generally used for pharmaceutical applications because most of the drug molecules are polar in
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nature and hence take longer time to elute.

Reversed-Phase Chromatography (RPC)

Reversed phase mode is the most popular mode for analytical and preparative separations of
compounds of interest in chemical, biological, pharmaceutical, food and biomedical sciences.
In this mode, the stationary phase is nonpolar hydrophobic packing with octyl or octadecyl
functional group bonded to silica gel and the mobile phase is a polar solvent. An aqueous
mobile phase allows the use of secondary solute chemical equilibrium (such as ionization
control, ion suppression, ion pairing and complexation) to control retention and selectivity. The
polar compound gets eluted first in this mode and nonpolar compounds are retained for longer
time. As most of the drugs and pharmaceuticals are polar in nature, they are not retained for
longer times and hence elute faster. The different columns used are octadecylsilane (ODS) or

C8, C4 etc., (in the order of increasing polarity of the stationary phase).

Columns are the heart of HPLC. Liquid chromatographic columns are usually constructed from
smooth bore stainless steel tubing. Sometimes made from heavy walled glass tubings and
polymer tubings such as PEEK. Guard columns are introduced before analytical columns to
increase the life of analytical columns, by removing not only particulate matter and
contaminants from solvents but also sample components that bind irreversibly to the stationary
phase. Analytical columns ranges from 5 - 25 cm long; inside diameter is often 3 - 5 mm; the

most common particle size of packing is 3 - 5 um. (7)

Two basic types of column packing used in LC are pellicular and porous particles. In pellicular
packing, spherical, nonporous, glass or polymer beads are used. A thin layer of silica, alumina,
polystyrene — divinylbenzene synthetic resin, or an ion — exchange resin was deposited on the
surface of these beads. In the typical porous particle packing of LC is composed of silica,
alumina, polystyrene — divinylbenzene synthetic resin, or an ion — exchange resin. Columns for
the bonded phase chromatography is prepared by surface functionalization of silica. The surface
of fully hydrolysed silica is made up of chemically reactive silanol groups. The most useful
bonded phase coatings are siloxanes formed by the reaction of the hydrolyzed surface with

organochlorosilanes.

Before beginning validation investigations, the methodology and goal of the analytical
techniques should be properly stated and understood. This understanding is obtained from
scientifically-based method development and optimization studies. Validation data must be
generated under a protocol approved by the sponsor following current good manufacturing

practices with the description of methodology of each validation characteristic and
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predetermined and justified acceptance criteria, using qualified instrumentation. Protocols for
both drug substance and product analytes or mixture of analytes in respective matrices should
be developed and executed.

A suitable standard technique should be established for producing reliable analytical results
from the competent laboratory. It can only happen if the analytical procedure is validated.
Validation of analytical methods is a crucial prerequisite for carrying out the chemical
evaluation. Method validation is a process of carrying out several tests to ensure that an
analytical test system is appropriate for its intended uses and is able to produce documentation
supporting its appropriateness. The validation test should include products excipients that could
affect test results in order to accurately evaluate method parameters. Validation of analytical

methods is therefore product-specific.

The common method for the development and validation of the analytical method is completed

by the following process.

e Planning the appropriate method that must be developed.
e The information related to the work should be collected.

e (Qualitative and quantitative analytical methods that can be performed in the lab
should be developed.

e The procedure for testing the sample should be created.
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A fundamental requirement to play out with the chemical assessment is validation that
deals with the analytical procedure. Method validation is a process that involves carrying
out several evaluations to see if a method of analysis demonstrates the proper expected
explanation and is equipped to provide legitimate, legal measurements. According to the
rules and recommendations, the approach should offer useful information that guarantees
the product's quality. Such results are determined using many tests on the material. A
thoroughly tested procedure should meet each requirement. Testing of the excipients and a
focus on standard testing conditions should be part of the validation of the analytical
method. These circumstances demonstrate that the analytical method's validation is

product-specific.

The Current Good Manufacturing Practices suggest that quality should be built into the
product, and testing alone cannot be relied on to ensure product quality. Pharmaceutical
products need to maintain high quality in order to provide safe and effective usage. From
the analytical point of view, analytical methods used to test these products should have
quality attributes built into them. Validation ensures these quality attributes are built into
the method. Validation of analytical methods is an essential but time consuming activity
for most analytical laboratories. But it results inexpensive, eliminates frustrating repetitions
and leads to better time management in the end. The analytical methods need to be validated
or revalidated before initial use of the method in routine analysis, when transferred from
one laboratory to another, whenever the conditions or method parameters for which the
method has been validated change and change is outside the original scope of the method.

One of the most acceptable testing method is by chromatographic technique.

Chromatography is defined as a procedure by which solutes are separated by dynamic
differential migration process in a system consisting of two or more mobile phases, one of
which moves continuously in a given direction and in which the individual substances
exhibit different mobilities by reason of differences in absorption, partition, solubility,
vapor pressure, molecular size or ionic charge density. When mobile phase used is liquid
the type of chromatography is called liquid chromatography. High performance liquid
chromatography (HPLC) is a modern form of liquid chromatography that uses small

particle columns through which the mobile phase is pumped at high pressure. The
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separation of components depends on the extent of interaction between the solute
component and the stationary phase. The component that has lowest affinity for the
stationary phase will elute first. HPLC is becoming a preferred method of analysis among
various analytical methods for pharmaceuticals. HPLC methods provide rapid analysis,
greater sensitivity, high resolution, and easy sample recovery, precise and reproducible
result VValidation of analytical procedure is the legal requirement and is mandatory for non
compendial products to perform. ICH guidelines [Q2 (R1)] have set the guidelines for the

validation of the analytical method.

The validation of the analytical methods for the product are performed but not limited to
identification, assay and dissolution.
1.4.  Product for Which the Method to be Validated:

+ Specific Profile Review of llaprazole Sodium

A. Description: llaprazole is a substituted benzimidazole prodrug with selective and
irreversible proton pump inhibitor activity. A weak base, ilaprazole accumulates in the
acidic environment of the secretory canaliculus of the gastric parietal cell where it is
converted to an active sulfenamide form that binds to cysteine sulfhydryl groups on the
luminal aspect of the proton pump hydrogen-potassium adenosine triphosphatase (H+/K+
ATPase), thereby inhibiting the pump's activity and the parietal cell secretion of H+ ions
into the gastric lumen, the final step in gastric acid production.

B. Chemicalname:-  2-[(4-methoxy-3-methylpyridin-2-yl)methylsulfinyl]-6-pyrrol-1-yl-1H-

benzimidazole

. BCS classification:- It belongs to class | ( High solubility, High permeability)

Molecular formula:- C19H18N402S
Molecular weight:- 388.4 g/mol

nmmo 0

Molecular Structure :-


https://pubchem.ncbi.nlm.nih.gov/compound/cysteine
https://pubchem.ncbi.nlm.nih.gov/compound/adenosine
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o

G. Melting Point :- 149.0 to 153.0 °C

H. Water solubility:- Insoluble

Half-life : 4.7-5.3 hr

+ Specific Profile Review of Itopride Hydrochloride

A

mm oo

G.
H.

Description:- Itopride hydrochloride is an odourless, white to off white crystalline powder,
soluble in water, methanol and sparingly soluble in acetic acid.
Chemicalname:-N-[[4-(2-Dimethylaminoethoxy)phenyl]methyl]-3,4-
dimethoxybenzamide.

BCS classification:- It belongs to class | ( High solubility, High permeability)

Molecular formula:- C0H26N204 . HCI

Molecular weight:- 394.89 g/mol

Molecular Structure :-

O
)
- @)LN/\@\ | HCI
H
~0 Q-’%NH
Melting Point :- 194-195°C

Water solubility:- 0.0261 mg/mL (20)

Pharmacokinetic parameters:-

Absorption

On oral administration, Itopride is rapidly and extensively absorbed and peak serum concentration

is achieved within 35 minutes after oral dosing. Thus it has a rapid onset of action.
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Metabolism

Itopride is metabolized in the liver by N-oxidation to inactive metabolites by the enzyme flavin-

containing monooxygenase (FMQ).The half-life of Itopride is about 6 hours.
Excretion
It is excreted mainly by the kidneys as metabolites and unchanged drug.

J.  Pharmacodynamic parameters:- Itopride has anti-cholinesterase (AchE) activity as well

as dopamine D2 receptor antagonistic activity.
Acetylcholine (ACh) released from enteric nerve endings stimulates the contraction of smooth
muscle. Enzyme AChE hydrolyses the released ACh, inactivates it and thus inhibits the gastric

motility leading to various digestive disorders.

Besides ACh, Dopamine present in the gastrointestinal tract has several inhibitory effects on
gastrointestinal motility, including reduction of lower esophageal sphincter and intragastric pressure
(suppression of ACh release mediated by the D2 receptors). Itopride, by virtue of its dopamine D2
receptor antagonism, removes the inhibitory effects on Ach release.

It also directly inhibits the enzyme AchE which prevents the degradation of ACh. The net effect is
an increase in ACh concentration, which in turn, promotes gastric motility, increases the lower
esophageal sphincter pressure, accelerates gastric emptying and improves gastro-duodenal

coordination.

This dual mode of action of Itopride is unique and different from the actions of other prokinetic

agents (Metoclopramide, Domperidone) available in the market (8).

K. Therapeutic indications:-
e Functional dyspepsia

e Non-ulcer dyspepsia (NUD)

e (Gastro-esophageal reflux disease (GERD)

e Chronic gastritis

e Diabetic gastroparesis (9).

L. Dosage and administration:- The usual daily dosage for adults is 50 mg itopride
hydrochloride orally in 3 divided doses before each meal and 150 mg 24 hourly per oral
(10).
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M. Drug Interactions:- Itopride is metabilised by the enzyme flaving containing
monooxygenase and not by the cytochrome P450 enzyme system. It is thus devoid of the
risk of significant pharmacokinetic drug interaction with cytochrome P450 enzyme
inhibitors such as macrolides and azole antifungal agents (9).

N. Contraindications:- Itopride should not be used in patients in whom an increase in
gastrointestinal motility could be harmful, e.g. gastrointestinal hemorrhage.. Itopride should
not be used in patients with known hypersensitivity to it.

O. Side effects:- Diarrhea, abdominal pain, increased saliva, headache, irritated feeling, sleep
disorder, dizziness and tremor (8).

Methods and Methodology

2.1.  Instrumentation
Methods development in HPLC: The following chromatographic conditions were fixed for the

simultaneous estimation of llaprazole & Itopride. Stationary phase: Phenomenex phenyl hexyl
column (250 mm x 4.6mm i.d, 5mm), Mobile phase: Solvent A: water and 0.4%v/v TEA, Solvent.
B: Acetonitrile, PH: 4 (adjusted with Orthophosphoric acid). Solvent ratio: 50:50, Detection

wavelength: 236nm, Flow rate: 1ml/min, Temperature: Room temperature of 20+2°C.

2.2. Development of method by HPLC:

Selection of solvent to be used as mobile phase:

Choosing of suitable solvent in which both the drugs are soluble and stable. The solvent must be
easily available economical and of the HPLC grade.

Selection of mobile phase:
For the mobile phase, the first variable to be decided is whether an organic or aqueous eluent

should be used. With RP-HPLC analysis, either an aqueous eluent or a very polar organic solvent
such as methanol or acetonitrile should be fixed first. If the K’ values are too large with an aqueous
solvent, organic solvent should be tried. If the K’ values are too low with the organic solvent the
separation should be attempted using a mixture of two solvents in various properties.

K’- Capacity factor is a measurement of the degree where the peak of interest is located with
respect to the void volume, i.e. Elution time of non-retained components. Generally the value of
K’ if >2.

If a buffer is used,the pH as well as ionic strength of the buffer can be tried.

In order to select the wavelength for carrying out the analysis critical examination of the
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Ultraviolet absorption spectra of the drug should be done.

The main aim and objective of the present study was To develop simple,rapid,specific and
sensitive spectroscopic methods for determination of Itopride hydrochloride and llaprazole
sodium in combination dosage form for routine quality control analysis. No method was found

for simultaneous estimation of Itopride hydrochloride and llaprazole in combination dosage form.

EXPERIMENTAL SECTION

MATERIALS
TABLE: 1
S. No ‘ Name ‘ Model ‘ Manufacturer/Company
1 Weighing Balance K-ROY Shimadzu Corporation Japan
2 Sonicator 2510 Branson
3 PH Meter 7007 Digisun/Electronics
4 HPLC LC-10 AT Shimadzu Corporation Japan
5 Oven TIC-C Serwell Instruments
Chemicals
TABLE:2

Manufacturers/Company

1 Acetonitrile HPLC Merk

2 Methanol HPLC Merk

3 Potassium dihydrogen phosphate | G.R Merk

4 Water - In house production
S.No ‘ Name Specification
1 llaprazole Sodium As Reference Std
2 Itopride Hydrochloride As Reference Std

2.2.A. Preparation of Standard Stock Solution of llaprazole
10 mg of standard llaprazole drug was weighed accurately and taken in a clean and dry volumetric

flask. The drug was dissolved in some amount of Solvent (Acetonitrile: Ethanol; 70:30) and made
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upto the mark with the same solvent. This gives 1000 pg/ml solution. From this solution 1ml was
taken and transferred to a 10 ml volumetric flask and the volume was made up to the mark by using
solvent resulting to a concentration of 100 pg/ml. Next again a 1ml of solution was taken from

above dilution in 10ml volumetric flask and made up to 10ml this give concentration of 10 pg/ml.

0.1 N Hydrochloric acid preparation

It was prepared by taking 8.5 ml of 36.5 % of hydrochloric acid and diluted with distilled water to
produce 1000 ml in a volumetric flask (26).

6.8 PH Phosphate buffer preparation

It was prepared by dissolving 28.8 gm disodium hydrogen orthophosphate and 11.45 gm
potassium dihydrogen orthophosphate (26).

2.2.B. Standard stock solution preparation of Itopride
150 mg of Itopride hydrochloride was dissolved in 100 ml of 0.1 N hydrochloric acid to make 1.5

mg/ml solution and it was further diluted with 0.1 N HCI to produce 1500 pg/ml standard stock
solution of Itopride hydrochloride (26).

2.2.C. Preparation of Test Solution
The preparation of synthetic mixture

Table 3 Composition of formulation (Synthetic Mixture)

S. No Drug/ Excipient Name Quantity (mg)
1 Itopride Hydrochloride 150
2 Ilaprazole Sodium 10
3 Magnesium Stearate 400
4 Starch 450
Total 1000

Above all ingredients were shift and blend to make uniformity of mixing. Take synthetic powder
equivalent to 150 mg of Itopride Hydrochloride and 10 mg ilaprazole in 100 ml volumetric flask.

Dissolve in 25 ml of Acetonitrile: Ethanol and sonicated for 15 min. Dilute up to 100 ml with
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solvent shake vigorously. Filtered through Whatman filter paper No. 42 and further diluted.
Finally the solution had concentration of 100 pg/ml and 15000 pg/ml for Itopride and llaprazole,
respectively. From that pipette out 1ml in 10ml volumetric flask and volume was made up to
mark with Methanol to make final concentration of mixture 10 pg/ml and 150 pg/ml for
ilaprazole and itopride, respectively.
2.3. Method Development For Assay of Itopride Hydrochloride and llaprazole Sodium
By Reverse Phase HPLC
% Initialization of the Instrument
The column was placed on the instrument and switch on the instrument and washed with filtered
water for 30 mts. Then run the mobile phase for 30 mts for column saturation. Take the desired
amount of Itopride Hydrochloride and Ilaprazole Sodium mixture and found out the result.
HPLC Graph for Mobile Phase
Take the desired amount of mobile phase in the syringe and set the chromatographic conditions as
per Table 1and found out the results.
HPLC Figure for Mobile Phase

Detector A (220nm}) i - Loe

08

05
o
o

0.4

04
I

03

0.3

Volts

02

Loz

0.0

00

Minutes

No peak was found in Mobile Phase

Chromatographic Condition 1
. Preparation of Mobile Phase

Prepared the mobile phase ie Acetonitrile:Ethanol ratio (70:30) filtered and degassed mixture of

Volts
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the solution Acetonitrile:Ethanol (70:30) .
. Standard Preparation of Itopride Hydrochloride

Accurately about 150 mg of Itopride Hydrochloride was weighed and transferred to a 10 ml
volumetric flask. The volume was then made up to mark with mobile phase to get a standard
solution of 150 mg/ml..

. Standard Solution of llaprazole Sodium

Accurately about 10 mg of IPZ was weighed and transferred to a 10 ml volumetric flask. The
volume was then made up to the mark with mobile phase to get a standard solution of ilaprazole
at a concentration of 1000pug/mL.

. Standard Solution of Itopride Hydrochloride and Illaprazole Sodium Mixture

Taken 25 ml of Itopride Hydrochloride from the above solution and 25 ml of llaprazole Sodium
and made up to 100ml with mobile phase.

Table 4
Column Name Phenomenex Luna(C18(2), 250*4.6mm, 5u
Flow Rate 1.0 ml/ min
Mobile Phase Methanol:Water (80:20)
Injection Volume 20yl
Detector 268nm
Run Time 15 Mts

Filled the standard solution of Itopride Hydrochloride and Ilaprazole Sodium in the syringe, set
the chromatographic condition as per Table 4, saved the chromatographic condition and made the

[mv]

?
2103
———3600———

Voltage

[min.J
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sequence to run the standard solutionn of Itopride Hydrochloride and llaprazole Sodium forl5
minutes.

In this mobile phase two peaks were obtained with in 3 mins RTiw 2.1 and RTi; 3.00 the peaks
shape for Itopride was not good also the resolution was poor.

Chromatographic Condition 2
Here the mobile phase was changed.
Preparation of mobile Phase

Prepared the mobile phase ie Ethanol water ratio (50:50) filtered and degassed mixture of the
solution.

. Standard Preparation of Itopride Hydrochloride
Weighed 20mg of Itopride Hydrochloride and made up to 200ml with mobile phase.
. Standard Solution of llaprazole Sodium

Weighed 20 mg of llaprazole Sodium and dissolved in mobile phase and made up to 100ml with
mobile phase

. Standard solution of Itopride Hydrochloride and Ilaprazole Sodium Mixture

Taken 50ml of Itopride Hydrochloride from the above solution and 25ml of llaprazole Sodium and
made up to 100 ml with mobile phase.

able 5
Parameters Description
Column Name [Phenomenex Luna (C18(2), 250%4.6mm) Sp
Flow Rate 1.0ml/min
Mobile Phase [Ethanol:water (50:50)
Injection Volume 20ul
Detector 263nm
Run Time 12 Mis

Standard solution of Itopride Hydrochloride and llaprazole Sodium were filled in the syringe, set
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the chromatographic condition as per Table 5. Saved the chromatographic conditions and run the
standard solution of Itopride Hydrochloride and llaprazole Sodium for 10 minutes

[mVv]

54

ﬁ
— 2570 — .

[¥%)
. 5845

‘oltage

Time [min.]

In this mobile phase two peaks were obtained with in 6 mins RTit, 2.5 and RTii; 5.8 though the
resolution was good the peaks shape for Itopride and ilaprazole were not good because of tailing

effect.
Chromatographic Condition 3

The chromatographic conditions were changed with respect to detector. Prepared the standard
solution of Itopride Hydrochloride and Ilaprazole Sodium as per the above steps.
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Table 6

|Parameters [ Descripion |
Column Name Phenomenex Luna (C18(2),250*4.6mm) 5u
Flow Rate 1.0ml/min
Mobile Phase Ethanol :water (60:40)
okaylnjection Volume 20yl
Detector 268nm
Run Time 10 Minutes

Filled the standard solution of Itopride Hydrochloride and Ilaprazole Sodium in the syringe and set the
chromatographic conditions as per Table 6. Run the standard solutions of Itopride Hydrochloride and
llaprazole Sodium for 10 mts.

2.4. Validation of Developed Method
Developed method was validated according to ICH guidelines.

Method validation of Itopride Hydrochloride and Ilaprazole Sodium Injection

Prepare the mobile phase and arrange the chromatographic conditions as per the above developed
method.

Validation Parameters

A. Precision
e Reproducibility

Five solutions of the test were prepared as per the developed method filled the standard solutions of
Itopride Hydrochloride and llaprazole Sodium in the syringe and set the chromatographic conditions as
per Table I f.Results are shown in the Table 12.

e Intermediate Precision(Ruggedness)

Intermediate precision study was carried out by preparing the six replicate in the above concentration.
It was carried out by two different analysts on two different dates as per the following matrics.

Preparation of Itopride Hydrochloride and Ilaprazole Sodium
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. Standard Preparation of Itopride Hydrochloride
Weighed 20mg of Itopride Hydrochloride made up to 100ml with mobile phase.
. Standard Solution of Ilaprazole Sodium

Weighed 20 mg of Ilaprazole Sodium and dissolved in mobile phase and made up to 100ml with
mobile phase

Standard solution of Itopride Hydrochloride and Ilaprazole Sodium Mixture

Taken 50ml of Itopride Hydrochloride from the above solution and 25ml of llaprazole Sodium and
made up to 100ml with mobile phase.

Filled the standard solutions of Itopride Hydrochloride and ilaprazole Sodium in the syringe and set
the chromatographic conditions as per the table. If the results are shown in the table.

Day-1 Analyst-1
Day-2 Analyst-2 (Arjun Saraf)
B. Accuracy

The accuracy of the test method was carried out by preparing the samples at a level of 60%, 80% and
100% of target concentration. The samples were prepared in triplicate in each level.

Preparation of solution of Itopride Hydrochloride & llaprazole Sodium for accuracy (100%o)

Weighed 44.12mg of Itopride Hydrochloride and 6.83 mg of llaprazole Sodium in a standard flask and
made up the volume to 50 ml with mobile phase. Filtered the solution and sonicated it.

Preparation of solution of Itopride Hydrochloride & llaprazole Sodium for accuracy (80%0)

Taken 40ml from the above solution and made up to 50 ml with mobile phase in a volumetric flask.
Then filtered the solution and sonicated it.

Preparation of Itopride Hydrochloride and llaprazole Sodium for accuracy (60%)

Taken 20 ml of from the 100% solution and made up to 50 ml with mobile phase in a volumetric flask.
Then filtered the solution and sonicated it.
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Results are shown in Table 11 (11.2, 11.3, 11.4, 11.5, 11.6, 11.7). The chromatograms obtained are
shown in figure 4 (a,b,c)

2.5. Validation of Method for Assay of Tablets

1. Linearity and Range
Solutions of the concentration levels of about 100ppm, 80ppm, 60ppm, 40ppm, 20ppm of

Itopride Hydrochloride and Ilaprazole Sodium was prepared.

¢ Preparation of standard solution of Itopride Hydrochloride and llaprazole Sodium for
Linearity (100ppm)

Weighed 44.12g of ltopride Hydrochloride and 6.83 g of llaprazole in a 50ml standard flask and

made up the volume with mobile phase to 50 ml, sonicated the solution.

¢+ Preparation of standard solution of Itopride Hydrochloride and Ilaprazole Sodium for
Linearity (80ppm)

Taken 4ml from the above solution and made up to 50ml with mobile phase and sonicated it.

¢ Preparation of standard solution of Itopride Hydrochloride and llaprazole Sodium for
Linearity (60ppm)

Taken 3 ml from the 1000ppm solution and made up to 50ml with mobile phase in a standard flask and

sonicated it.

+ Preparation of standard solution of Itopride Hydrochloride and llaprazole Sodium for
Linearity (40ppm)
Taken 2ml from the 100ppm solution and made up to 50ml with mobile phase in a standard flask and

sonicated it.

« Preparation of standard solution of Itopride Hydrochloride and llaprazole Sodium for
Linearity (20ppm)
Taken 2.5 ml from 40ppm solution and made up to 50ml with mobile phase in a standard flask and

sonicated it.
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Run the solutions as described above. Results are shown in table 10.1.

Linearity Graphs are shown in figure 2 (a,b,c).
Range : 20ppm-100ppm

2. Specificity.
Preparation of solution of Itopride Hydrochloride for specificity
Weighed 44.12mg of Itopride Hydrochloride in a volumetric flask and made up the solution to 50 ml

with mobile phase.

Preparation of solution of Rabeprazole Sodium for specificity
Weighed 6.83 mg of llaprazole Sodium in a volumetric flask and made up the solution to 50 ml with
mobile phase.
Preparation of solution of Itopride Hydrochloride and llaprazole Sodium for specificity Taken
40ml from the Itopride Hydrochloride standard solution and added 10 ml from the Ilaprazole Sodium
standard solution and made up to 100ml with mobile phase in a standard flask. Filtered the standard
solutions of Itopride Hydrochloride and llaprazole Sodium and taken in the syringe .Set the
chromatographic conditions as per table | f.Run the standard solutions of Itopride Hydrochloride and
llaprazole Sodium for 10 mts.

The chromatograms obtained are shown in figure 3 (a,b,c)

3. Robustness

The following variations were used to validate the methods for robustness.

Parameters Changed Value

Flow Rate 1.5ml 1.3ml

Detector 268nm 285nm

+«» Standard Preparation of Itopride Hydrochloride
Weighed 44.12mg of Itopride Hydrochloride and made up to 100ml with mobile phase.
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+«+ Standard Solution of Ilaprazole Sodium
Weighed 6.83 mg of llaprazole Sodium and dissolved in mobile phase and made up to 100ml with
mobile phase

+«+ Standard solution Itopride Hydrochloride and Ilaprazole Sodium Mixture
Taken 50 ml of Itopride Hydrochloride from the above solution and 25ml of llaprazole Sodium and
made up to 100ml with mobile phase.

Run the chromatographic conditions as per the above table
RESULT

3.1. Linearity of Data

1 20 ppm 22572 4285
2 40ppm 41903 8570
3 60ppm 62060 12855
4 80ppm 92959 17141
5 100ppm 11422 21391

Linearity of Data
120000
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60000
40000
20000

0
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2 3 4

]

e Concentration === Area Of Itopride

Figure: 4 Calibration curve between the area and concentration of Itopride Hydrochloride.

The regression coefficient was found to be 0.998.
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Regression co-efficient - 0.996
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The regression coefficient was found to be 0.996.

Figure:5 Calibration curve between the area and concentration of llaprazole Sodium.
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Figure:6 Calibration curve of Itopride hydrochloride and llaprazole Sodium
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3.2. Specificity

Specificity of itopride hydrochloride and llaprazole Sodium

e
2
1.0 5
g
£ .. | -
I
004 |
0 2 i & 8
Time [min.]
Result table (ESTD sample 80 pg Eth-wat-acet 29-01-09 sst)
S.No | Compound Name Reten. Time ( Area (MV.S) % Area
min)
1 Itopride 2.140 8.982 81%
2 llaprazole 6.700 2.105 19%
Total 11.086 100
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Recovery for Itopride Hydrochloride and llaprazole Sodium at 60% level.
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S.No. | Compond Name | Reten. Time (Min) Area (MV.S) Area %
1 Itopride 2.187 6.206 81.4
2 Ilaprazole 6.663 1.422 18.6
Total 7.628 100%
Result table (uncal sample 60ug eth-wat-ace 29-1-09)
3.3.1 Accuracy

Table :11.2 Accuracy 60% for llaprazole sodium

Accuracy 60%

Drug Name S.No Area of llaprazole Total %% Recovery
Amount
1 2844 32.096 100.8
llaprazole 2 2864 32.15 101.08
3 2859 31.94 99.5
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Average 100.46
S.D + 0.808
R.S.D + 0.803

Table :11.3 Accuracy 60% for Itopride hydrochloride

Accuracy 60%

Drug name S.No |Area of Itopride |Total amount (% Recovery
1 124122 232.9 92.12
Itopride 2 124114 233.24 92.48
3 124130 232.594 91.77
Average 02.1234
S.D + 0.77
R.S.D + 0.83

Here the S.D of the % amount of Itopride Hydrochloride was 0.77 and for llaprazole Sodium was
0.808%.The

R.S.D of Itopride Hydrochloride was 0.83 and for llaprazole Sodium was 0.803.
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Figure:9.2 Recovery for Itopride Hydrochloride and llaprazole Sodium at 80% Level

[mV]
#
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:
g 0.5+ |
0.0+
0 2 4 ) 8
Time [min.]
Result table (uncal sample 60ug eth-wat-ace 29-1-09)
S.No. | Compond Name | Reten. Time (Min) Area (MV.S) Area %
1 Itopride 2.187 6.206 81.4
2 Ilaprazole 6.663 1.422 18.6
Total 7.628 100%
Table :11.4 Accuracy for 80% level llaprazole sodium
Drug S.No. Area of Total Amount | % of Recovery
Name llaprazole
llaprazole |1 4245 36.54 100.52
2 4260 36.51 100.48
3 4250 36.43 102.1
Average 101.033
S.D +0.755
RSD +0.75

Table no:11.5 Accuracy for 80% level in itopride hydrochloride

Accuracy 80%

Drug Name S.No |Area of Itopride([Total amount | 9% Recovery
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1 18598 270.13 100.10
Itopride 2 18588 270.13 100.19

3 18566 268.468 08.74
Average 99.68
S.D +0.728
R.S.D +0.730

Here the S.D of % amount of itopride hydrochloride was 0.728 and % amount of llaprazole sodium

was 0.755

R.S.D of % amount of itopride hydrochloride was 0.730 and llaprazole sodium was 0.74.
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Figure: 9.3 Recovery for itopride hydrochloride and Ilaprazole Sodium at 100% Level

S.No. | Compond Name | Reten. Time (Min) Area (MV.S) Area %
1 Itopride 2.187 6.206 81.4

2 llaprazole 6.663 1.422 18.6
Total 7.628 100%

Result table (uncal sample 60ug eth-wat-ace 29-1-09)
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Table No: 11.6 Accuracy for 100% level llaprazole Sodium

Accuracy 100%

Drug name S.No |Area of Total amount % Recovery
llaprazole

1 5030 40.09 100.45
llaprazole 2 5040 39.99 99.95

3 5034 40.05 100.25
Average 100.2
S.D +0.18
R.S.D +0.18

Table No: 11.7 Accuracy for 100% level Itopride hydrochloride

Accuracy 100%
Drug name S.No Area of Itopride[Total amount % Recovery
1 22844 301.48 100.98
Itopride 2 22820 301.7 101.14
3 22840 301.46 100.97
Average 100.7
S.D + 0.369
R.S.D + 0.367
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Here the S.D of % amount of Itopride hydrochloride 0.30 and % amount of Ilaprazole sodium was 0.62

.The R.S.D of the % amount of Itopride hydrochloride was 0.30 and % amount of Ilaprazole sodium

was 0.67.

The calculated average % recovery £SD at different concentrations were found to be 100.46, + 0.808,
101.75 = 0.755, 100.2 + 0.18 for llaprazole sodium and 92.1234 + 0.77, 99.68 + 0.728,100.7 + 0.369
for Itopride hydrochloride which shows that this method has a good recovery. The RSD for Itopride

hydrochloride and llaprazole sodium was found to be < 2 for different concentrations. According to ICH

Page 7717 to 10

guidelines the method has good accuracy if RSD is <2.

Table No:16

S. N

Parameter

RESULTS AND DISCUSSION

RESULTS WITH ACCEPTANCE CRITERIA

Acceptance Criteria

Results Obtained

Specificity

Should not
interfere with
impurities

No interference was found
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Itopride llaprazole Sodium
) ) ) hydrochloride
2 Linearity |Corelation co-
and Range |efficient not less 0.998 0.996
than 0.97
(200-1000)ppm
R.S.D not more Itopride HCL |llaprazole Sodium
o than 2%
3 Precision 0.6 0.5
Accuracy Itopride HCL |llaprazole Sodium
R.S.D for % 60% 0.83 0.803
recovery at each
accuracy level not 80% 0.730 0.74
morethan 2% 15504 0.367 0.18
4 |Accuracy INLZ Itopride llaprazole
Recovery . .
hydrochloride [Sodium
Recovery of Drug [60% 92.1234 100.46
80% 09.68 101.75
100% 100.7 100.2
RSD not more than (Itopride llaprazole Sodium
2% hydrochloride
5 Ruggedness
0.077 0.506




Arjun Saraf /Afr.J.Bio.Sc. 6(15) (2024) Page 7719 to 10

CONCLUSION

Validation is an ongoing and dynamic process that begins prior to an instrument being made available
online and continues well beyond method creation and transfer.

An innovative and dependable high-performance liquid chromatography (HPLC) method was
developed for the analysis of itopride hydrochloride and llaprazole sodium. Various chromatographic
settings were used to establish the method. The chromatographic separation was enhanced by using a
phenomenex C18 column, with the UV detection wavelength precisely adjusted to 285nm. The mobile
phase included a mixture of methanol, water, and acetonitrile at a ratio of 50:40:10. The retention time
of itopride hydrochloride and Ilaprazole sodium was determined to be 2.100 and 6.700, respectively.

The validation procedure for itopride hydrochloride and llaprazole sodium was developed following the
criteria set out by the International Council for Harmonisation (ICH) and the United States
Pharmacopeia (USP). The findings obtained were within the specified limitations outlined in the ICH
and USP recommendations. Therefore, this approach may be used to concurrently analyze both
medications on a consistent way.

An essential prerequisite for conducting chemical assessments is the validation of the analytical
process. Technique validation is a rigorous procedure that entails doing many assessments to see whether
an analytical technique accurately and reliably provides the intended explanation and is capable of
producing valid and legally acceptable results. As per the regulations and suggestions, the method
should provide valuable information that ensures the quality of the product. These findings are obtained
by extensive testing of the substance. An extensively validated method must fulfill every criterion. In
order to validate the analytical technigue, it is essential to include the testing of the excipients and adhere
to standardized testing conditions. These situations indicate that the validation of the analytical
technique is particular to the product.

The Current Good Manufacturing Practices promote the incorporation of quality into the product,
stressing that depending just on testing is inadequate to ensure product quality. Pharmaceutical products
must adhere to stringent quality standards in order to guarantee their safe and efficient use. From an
analytical standpoint, the analytical methodologies used to examine these objects should include quality
characteristics. Validation ensures that these quality requirements are included into the method.
Validating analytical techniques is an essential but time-consuming activity for most analytical
laboratories. Nevertheless, it offers a favorable cost-benefit ratio, minimizes monotonous repetitions,
and eventually enhances time allocation. Before the first deployment of the analytical procedures in
regular analysis, it is essential to verify or revalidate them. This validation procedure should also be
carried out when the techniques are moved from one laboratory to another. Furthermore, validation
should be performed anytime there are modifications in the conditions or method parameters that beyond
the initial scope of the method. Chromatographic technology is a well-respected method for conducting
tests.
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Chromatography is a method that separates solutes by taking advantage of variations in their movement
caused by differences in absorption, partition, solubility, vapor pressure, molecular size, or ionic charge
density. The process involves a system that consists of two or more mobile phases, with one phase
experiencing continuous movement in a specified direction. Liquid chromatography is a
chromatographic method where the mobile phase consists of a liquid. High performance liquid
chromatography (HPLC) is a contemporary technique of liquid chromatography that employs columns
filled with diminutive particles. The mobile phase is propelled through the columns at high pressure.
The separation of components is contingent upon the degree of interaction between the solute
component and the stationary phase. The component exhibiting the least affinity for the stationary phase
will be the first one to be liberated. The pharmaceutical industry is increasingly using high-performance
liquid chromatography (HPLC) as a precise analytical technique. HPLC procedures provide expedited
analysis, enhanced sensitivity, superior resolution, straightforward sample retrieval, and accurate and
consistent outcomes. Validation of analytical procedures is a necessary obligation mandated by
legislation and is crucial for non-compendial goods. The ICH guidelines, namely Q2 (R1), provide the
criteria for verifying analytical processes.

The validation of the analytical techniques for the product encompasses several aspects, such as
identification, assay, and dissolution, among others
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