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Introduction
Analytical method development

Analytical Chemistry is the branch of Science that uses advance 
technologies in determining the composition by analytical technique. 
We can achieve both qualitative as well as quantitative results. Analytical 
instruments play a major role in the process to achieve high quality 
and reliable analytical data. Thus everyone in the analytical laboratory 
should be concerned about the quality assurance of equipment. 

Analytical method could be spectral, chromatographic, 
electrochemical, hyphenated or miscellaneous. Analytical method 
development is the process of selecting an accurate assay procedure to 
determine the composition of a formulation. It is the process of proving 
that an analytical method is acceptable for use in laboratory to measure 
the concentration of subsequent samples Analytical methods should be 
used within GMP and GLP environments and must be developed using 
the protocols and acceptance criteria set out in the ICH guidelines 
Q2(R1). The prerequisite for method development are as follows [1-4]:

1. Qualified and calibrated instruments

2. Documented methods

3. Reliable reference standards

4. Qualified analysts

5. Sample selection and integrity

6. Change control
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3. New molecules development

4. Active ingredients (Macro analysis)

5. Residues (Micro analysis) 

6. Impurity profiling 

7. Component of interest in different proportion

8. Degradation studies

Need of analytical method development and validation

The need of validation of the analytical method development and 
validation emerged due to international competition, maintaining the 
standard of products in high commercial & market value and ethical 
reasons. Various International Regulatory Agencies have set the 
standard and fixed the protocol to match the reference for granting 
approval, authentication and registration. Some of the famous 
organizations governing the quality standards are:

1. United States Food and Drug Administration (US FDA)

2. Current Good Manufacturing Practice (cGMP) regulations

3. Good Laboratory Practice (GLP) regulations. 

4. The Pharmaceutical Inspection Cooperation Scheme’s (PIC/S) 

5. Pharmaceutical Inspection Cooperation Scheme (PIC/S) 

6. The International Conference for Harmonization (ICH) 

7. Quality Manual ISO/IEC 17025 issued by International 
Organization for Standardization

8. World Health Organization (WHO)

When some changes are made in the validated nonstandard 
methods, the influence of such changes should be documented and a 
new validation should be carried out. If standard methods are available 
for a specific sample test, the most recent edition should be used. 
Validation includes specification of requirements, determination of 
method characteristics, a check that the requirements can be fulfilled 
by using the method, a statement on validity [5-8]. 

To fully understand the effect of changes in method parameters 
on an analytical procedure, adopt a systematic approach for method 
robustness study (design of experiments with method parameters) 
followed by an initial risk assessment and multivariate experiments. 
Such approaches allow us to understand parameter effects on method 
performance. Evaluation of a method’s performance may include 
analyses of samples obtained from in-process manufacturing stages to 
the finished product. The information obtained during these studies 
on the sources of method variation can help to assess the method’s 
performance.

Validation of the method

Data quality is assured by the combination of four components: 
analytical instrument qualification (AIQ); analytical method validation; 
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correct substance, in the correct amount and in the appropriate range 
for the samples. It allows the analyst to understand the behavior of the 
method and to establish the performance limits of the method [9-11]. 

In order to perform method validation, the laboratory should 
follow a written standard operating procedure (SOP) that describes 
the process of conducting method validation. The laboratory should 
use qualified and calibrated instrumentation. There should be a well-
developed and documented test method and an approved protocol 
prior to validation. The protocol is a systematic plan that describes 
which method performance parameters should be tested, how the 
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