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ABSTRACT

Analytical method development, validation, and transfer are essential elements of any pharmaceutical development program. Effective method
development confirms that laboratory resources are optimized, while methods meet the purposes required at each stage of drug development.
High performance liquid chromatography is most accurate methods extensively used for the qualitative and quantitative analysis of drug
product. Analytical method development and validation play vital role in the drug discovery, Drug development and manufacture of
pharmaceuticals. It includes detection of the purity and toxicity of a drug substance. A number of chromatographic parameters have been
evaluated in order to optimize the methods in the analysis of method development in HPLC. Ansuitable mobile phase, column, column

temperature, wavelength, and gradient are developed.
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INTRODUCTION

Cinitapride, chemically four-amino-N-[3-(cyclohexan-1-yl-
methyl)-four-piperidinyl]-2-ethoxy-five- nitrobenzamide has
the molecular formulation C21H30N404 and molecular weight
402.49 g/mol-1 . Cinitapride is a drug that has towards
movement to the serotoninergic 5-HT2 and D2 dopaminergic
receptors that has been indicated in the gastroesophageal
reflux and inside the functional disorders of gastrointestinal
motility remedy. The therapeutic effect of cinitapride lies at
the potential of increasing decrease esophageal sphincter
tone and has sturdy gastrokinetic activity, which generates
large increases within the gastric vacancy; except, via the
serotoninergic system it stimulates the intestinal interest.
usingcinitapride is efficient and safe in treatment of sufferers
with issues within the gastric vacancy related to
gastroesophageal reflux and practical dyspepsia in addition
to in people that gift irritable bowel syndrome with
constipation and belly ache 1-3

NEED OF ANALYTICAL TECHNIQUE DEVELOPMENT
AND VALIDATION

e Available method can be too costly, time ingesting or
power extensive, or that won't be without problems
computerized.
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Present approach can be too much errors, infection
susceptible or they may be unreliable.

There may be want for an opportunity technique to
confirm, for felony or scientific motives, analytical
records in the beginning received through current
strategies.

There won't be a suitable method for a specific analyte
in the unique pattern matrix.

Present approach may not offer adequate sensitivity.
For regulatory necessities it's miles required

Primary drug selection standards for brand new
analytical method improvement:

The drug or drug mixture may not be reliable in any
pharmacopoeias.

A right analytical technique for the drug might not be to
be had within the literature due to patent rules.

Analytical techniques might not be to be had for the
drug within the form of a formula due to the
interference resulting from the formula excipients.
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e Analytical approach for the quantization of the drug in
biological fluids won't be available.

e  Analytical techniques for a drug in aggregate with other
drugs won't be available.

e The prevailing analytical approaches may additionally
require steeply-priced reagents and solvents. it can also
involve bulky extraction and separation procedures
and these won't be dependable.[4,5,6]

CURRENT BEST PRACTICE IN ANALYTICAL
METHOD VALIDATION

Validation should now not be implicit one after the other
from the development of a technique. therefore whole
procedure of analytical method development and validation
can be taken into consideration in an entirety as represented
inside the general scheme. The method’s performance traits
should be based totally on the proposed use of the technique.
those consist of analyte, its predicted attention, sample
matrix, viable inquisitive materials, regulatory requirement,
application  (qualitative/quantitative), = necessity  for
robustness, detection and quantization restrict, accuracy and
precision expectation, distinctive types of system and the
places in which the technique can be run, capacity
requirements for analyst, and so on. earlier than an device is
used to validate a way, its overall performance have to be
validated. but nonetheless after technique improvement it
wishes to be proven as in step with requirement which gives
certain level of confidence for its supposed use [7].

METHOD VALIDATION

Definition: Analytical method validation is “A Documented
evidence, which provides a high degree of assurance that a
specific process will consistently produce, a product meeting
its pre-determined specifications and quality attributes

Parameters of analytical method validation:
1) Accuracy

2) Precision

a) Repeatability

b) Intermediate Precision
c) Reproducibility

3) Specificity

4) Detection Limit

5) Quantitation limit

6) Linearity

7) Range

8) Stability

9) Robustness

10) Ruggedness

11) System Suitability

1) ACCURACY:

Accuracy of an analytical method can be defined as “The
closeness of check outcomes obtained with the aid of that
method to the proper price. This accuracy has to be installed
throughout its variety [8].

The accuracy of an analytical method may be determined via
any of the following approaches
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Analysing a sample of recognized awareness and comparing
the measured price to the ‘genuine’ price. however, a well
characterised sample (e.g., reference wellknown) should be
used.

 Spiked - placebo (product matrix) recovery method. on this
technique, a known amount of pure lively constituent is
delivered to components clean [sample that carries all
different elements except the energetic(s)], the resulting
combination is assayed, and the results acquired are in
comparison with the expected result.

e General addition approach. on this method, a sample is
assayed, a recognized amount of pure energetic constituent
is brought, and the pattern is once more assayed. The
distinction among the effects of the 2 assays is in comparison
with the anticipated answer. In both strategies (spiked -
placebo restoration and preferred addition approach),
restoration is described because the ratio of the found end
result to the expected result expressed as a percent.

The accuracy of a method can also range across the range of
possible assay values and consequently should be
determined at numerous distinct fortification stages. The
accuracy ought to cowl at the least three concentrations
(eighty, one hundred and one hundred twenty%) inside the
expected range.

Accuracy will also be decided with the aid of evaluating take
a look at effects with the ones obtained using some other
proven check method. Dosage shape assays typically offer
accuracy within 3-5% of the genuine value. The ICH files
recommend that accuracy need to be assessed the usage of a
minimum of nine determinations over not less than 3
awareness levels, overlaying the required range (i.e. 3
concentrations and 3 replicated willpower for each
attention) [9].

2) PRECISION:

Definition: It expresses closeness of settlement (diploma of
scatter) between a sequence of measurements obtained from
multiple sampling of the same homogeneous sample under
the prescribed conditions.

Precision can be taken into consideration at three tiers:
repeatability, intermediate precision andvreproducibility.
Repeatability is also called intra-assay precision. it is a
measure of precision of evaluation in one laboratory by one
operator using one piece of system over a surprisingly brief
time-span. it's far degree of settlement of effects whilst
experimental conditions are maintained as regular as
possible and expressed as RSD of reflect values. ICH
recommends at least nine determinations covering the
desired variety for the technique (e.g, three
concentrations/3 replicates as in the accuracy test), or not
less than six determinations at a hundred% of the check
concentration for evaluation of repeatability which ought to
be stated as popular deviation, relative general deviation
(coefficient of variant) or self beliefc programming language.

ICH defines intermediate precision as long-term variability of
the dimension method and is determined by means of
comparing the outcomes of a method run within a single
laboratory over a number of weeks. it's also referred to as as
intraday precision [10] Reproducibility expresses precision
of evaluation of the same pattern by means of exclusive
analysts in unique laboratories using operational and
environmental conditions which could range however are
nonetheless within the unique parameters of the technique
[11]
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3) SPECIFICITY:

Definition: Specificity is the ability to evaluate unequivocally
the analyte within the presence of additives which may be
expected to be present. Usually these might consist of
impurities, degradants, matrix, and so on. Lack of specificity
of an individual analytical procedure may be compensated
via other assisting analytical method(s).

ICH divides the term specificityinto two separate categories
Identity: to ensure the identification of an analyte.

Impurity exams: to make sure that each one the analytical
tactics accomplished allow an accurate declaration of the
content material of impurities of an analyte, i.e. associated
substances check, heavy metals, residual solvents content,
and many others

Assay (content material or potency): to offer an exact end
result this lets in an correct statement on the content
material or potency of the analyte in a sample. Analytical
strategies which can measure the analyte response inside the
presence of all capacity sample additives need to be used for
specificity validation. It is not continually viable to
demonstrate that a unmarried analytical method is unique
for a particular analyte. Specificity in liquid chromatography
is received by choosing most efficient columns and putting
chromatographic situations, along with mobile section
composition, column temperature and detector wavelength.
Besides chromatographic separation, the pattern education
step also can be optimized for except4)

4) DETECTION LIMIT (LOD) AND QUANTITATION
RESTRICT (LOQ):

LOD of an analytical manner is the bottom attention of an
analyte in a sample which may be detected however no
longer always quantitated as an genuine price whereas LOQ
is the lowest amount of analyte in a sample which can be
quantitatively

5) LINEARITY:

The linearity of an analytical method is its ability (within a
given range) to attain take a look at consequences that are
directly proportional to the awareness (quantity) of analyte
inside the pattern. [31] Linearity is determined by a series of
5 to 6 injections of 5 or greater requirements whose
concentrations span eighty-120 percent of the expected
awareness variety. The reaction must be directly
proportional to the concentrations of the analytes or
proportional by way of a well-described mathematical
calculation. A linear regression equation implemented to the
outcomes have to have ional selectivity. [11]defined
mathematical calculation. A linear regression equation
implemented to the outcomes have to have an intercept no
longer substantially unique from 0. If a giant nonzero
intercept is acquired, it have to be verified that this has no
impact on the accuracy of the technique. [12].

6) RANGE

The range of an analytical technique is the c language among
the top and decrease concentration of an analyte within the
sample for which it's been proven that the analytical
procedure has a appropriate precision, accuracy and
linearity. The variety is normally expressed in the same
devices as the test effects (for instance percentage, parts in
keeping with million) obtained with the aid of the analytical
approach.

e  For Assay - 80 to 120% of test concentration
e Contentuniformity - « 70 to 130% of test concentration
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e  Dissolution - Q-20% to 120%

e Impurities - reporting level - 120% of impurity
specification limit

e Assay & Impurities - Reporting level to 120% of assay
specific

Linearity is limited to 150% of shelf life specification of
impurities

e Test concentration can be used to determine impurities

e To determine drug substance (assay) the test
concentration must be diluted

e Therangeis 0 - ~ 150% of impurity specification [13].
7) STABILITY:

Solution balance is balance of popular and extracted sample
answer (ready to inject) from the sample or matrix and
analyzed as per exact approach, and it must be saved well in
room temperature and refrigerated circumstance relying
upon the steadiness of the pattern and wellknown solution.
the stability of fashionable and pattern answer have to be
established in room temperature and refrigerated, if
refrigerated earlier than studying it ought to be thawing to
room temperature. A minimum two practise of preferred and
pattern answer ought to be prepared and analyzed as in
keeping with unique technique. The analyzed solutions
stored in necessary situation and the stability may be
established for 2 days or answer balance may be established
by means of an hour basis relying upon the character of the
product [14]

chemical compounds can decompose previous to
chromatographic investigations, as an instance, throughout
the training of the sample solutions, extraction, cleanup,
section transfer or storage of organized vials (in fridges or in
an automatic sampler). below those instances, approach
development should inspect the stableness of the analytes
and requirements. it is a measure of the unfairness in assay
effects generated at some stage in a preselected time c
language[15]

8) ROBUSTNESS:

The robustness of an analytical system is a degree of its
ability to stay unaffected by small but deliberate variations in
method parameters and affords an indication of its reliability
during regular utilization.

»  within the case of liquid chromatography, examples of
normal versions are:

* influence of versions of pH in a mobile section

* have an impact on of variations in cellular segment
composition

*  unique columns (special lots and/or providers)
*  Temperature
+ glide price

The elements selected for all the medicine beneath research
had been the waft fee, cellular segment composition, pH of a
mobile phase and the use of exceptional lot of LC column.
The commentary shall be summarized and crucial
parameters will be indexed out within the validation record.

9) RUGGEDNESS:

The ruggedness of an analytical technique is the degree of
reproducibility of t.est outcomes received by means of the
analysis of the equal samples beneath a diffusion of regular

CODEN (USA): JDDTAO



Bhagat et al

test conditions consisting of distinct laboratories, distinctive
analysts, using operational and environmental conditions
which could vary but are still inside the unique parameters
of the assay. The trying out of ruggedness is typically
counseled while the method is to be used in multiple
laboratory. Ruggedness is typically expressed as the lack of
the influence at the check consequences of operational and
environmental variables of the analytical technique. For the
determination of ruggedness, the diploma of reproducibility
of check end result is determined as feature of the assay
variable.

10) SUITABILITY:

in step with the USP, machine suitability tests are an critical
part of chromatographic strategies. those assessments are
used to verify that the resolution and reproducibility of the
gadget are adequate for the evaluation to be executed. gadget
suitability exams are primarily based at the idea that the
gadget, electronics, analytical operations, and samples
constitute an integral device that may be evaluated as a
whole. system suitability is the checking of a system to make
certain system performance before or in the course of the
evaluation of unknowns. Parameters such as plate rely,
tailing factors, resolution and reproducibility (%RSD
retention time and region of repetitive injection) are decided
and in comparison against the specs set for the approach.
those parameters are measured all through the evaluation of
a machine suitability “pattern” that may be a combination of
principal additives and predicted via-merchandise.

Documentation of gadget suitability may be executed
through the usage of software specially designed for the
mission to provide a review of the sepration and to
summarize the records concerning reproducibility. The
softwares are also used to troubleshoot the technique.
outcomes stored in a relational database may be as
compared and summarized on a height-by way of-top or
machine-by-device foundation to offer the feedback essential
to determine gadget performance [16]
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