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Abstract - Selection of suitable analytical method play an 
essential role in the discovery, development and manufacturing 
of pharmaceuticals. Every year, number of drugs entered into 
the market; hence it is mandatory to select suitable analytical 
methods for such drugs. After the development, it becomes 
necessary to validate the new analytical method. Method 
development is the process which proves that the analytical 
method is acceptable for use. Validation should be done as per 
regulatory guidelines such as ICH guidelines. This article was 
pre-pared with an aim to review different analytical method 
available for analysis of the drugs.  
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 INTRODUCTION 

Analytical chemistry is a branch of chemistry which deals with 
identification of components (qualitative) and determination of 
quantity of components (quantitative) of substances or samples 
or mixture. There are two types of analysis, one is qualitative 
analysis and another one is quantitative analysis. In qualitative 
analysis, there is identification of components or analyte of 
mixture or sample is carried out.1 In quantitative analysis, there 
is determination of amount of components or analyte of mixture 
or sample is carried out. Analytical data is required not only in 
chemistry but also in other sciences like biology, zoology, arts 
such as painting and sculpture, archaeology, space exploration 
and clinical diagnosis. Important areas of application of 
analytical chemistry are quality control in manufacturing 
industries, monitoring and control of pollutants, clinical and 
biological studies, geological assays, fundamental and applied 
research.2,3 
Analytical method includes use of a specified technique and 
detailed-stepwise instructions which are used in qualitative, 
quantitative or structural analysis of a sample for one or more 

analytes. Analytical methods are mainly classified into two 
types: Classical methods and Instrumental methods. A method 
in which the signal is proportional to the absolute amount of 
analyte is called classical method. A method in which the signal 
is proportional to the analytes concentration is called 
instrumental method.4,5 
Classical methods are divided into 3 main types are: a) 
Separation of analyte, b) Qualitative analysis and c) 
Quantitative analysis. Separation of analyte includes 
extraction, distillation, precipitation and filtration. Qualitative 
analysis includes boiling point, freezing point, colour, odour, 
density, reactivity and refractive index. Quantitative analysis 
includes gravimetric analysis and volumetric analysis. 
Instrumental methods are divided into four main types are: a) 
spectroscopic methods, b) electrochemical methods, c) 
chromatographic methods and d) other techniques. 
Spectroscopic methods include ultraviolet-visible 
spectroscopy, infrared spectroscopy, Raman spectroscopy, 
atomic absorption spectroscopy and atomic emission 
spectroscopy, x-ray spectroscopy and nuclear magnetic 
spectroscopy. Electrochemical methods include Potentiometry, 
Coulometry and Voltametry.6,7 

 

SPECTROSCOPY  

Spectroscopy is the study of interaction of electromagnetic 
radiation with matter. These interactions involve absorption 
and emission of radiation (energy) by the matter.8 
Spectroscopyare of two types, absorption spectroscopy and 
emission spectroscopy. The study of electromagnetic radiation 
absorbed by the sample, in the form of spectra is called 
absorption spec-troscopy (UV-visible, IR, NMR, microwave 
and Radiowave spectroscopy). The study of electromagnetic 
radiation emitted by the sample, in the form of spectra is called 
emission spec-troscopy (flame photometry and fluorimetry). 
Spectroscopy is useful for the study of atomic and molecular 
structure and used in the analysis of a wide range of samples. 
Atomic spectroscopy is the study of interaction of 
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electromagnetic radiation with atoms, changes in energy takes 
place at atomic level(e.g. atomic absorption spectroscopy and 
flame photometry).9 Molecular spectroscopy is the study of 
interaction of electromagnetic radiation with molecules, 
changes in energy takes place at molecular level (e.g. 
ultraviolet and infrared spectroscopy). UV-VIS spectroscopy 
In UV-visible spectroscopy, the amount of light absorbed at 
each wave-length of UV and visible region of electromagnetic 
spectrum is measured.10 This absorption spectroscopy uses 
electromagnetic radiations between 200 nm to 800 nm and is 
divided into the ultraviolet (UV, 200-400 nm) and visible (VIS, 
400-800 nm) regions. The principle of UV-Visible 
spectroscopy is based on the absorption of ultraviolet light or 
visible light by sample or chemical substance which results in 
the production of different spectra.11 When a molecule absorbs 
UV radiation, the electron present in that molecule undergo 
excitation, this causes transition of electron within a molecule 
from a lower level to a higher electronic energy level and the 
ultraviolet emission spectra arise from the reverse type of 
transition. Most commonly used solvents in UV spectroscopy 
are water, methanol, ethanol, ether, chloroform, carbon 
tetrachloride, cyclohexane and dichloroethane. Applications of 
UV spectroscopy are detection of functional groups, detection 
of con-jugation, detection of geometrical isomers and detection 
of impurities.12,13 

 

CHROMATOGRAPHY  

Chromatography is a physicochemical method for separation of 
mix-ture of compounds. Chromatography is a method of 
separation of mix-ture of compounds into individual 
components between two phases, a stationary phase and a 
mobile phase (Luxminarayan L, et al., 2017). Chromatography 
is classified as follows:14,15 
1. Based on interaction of solute to stationary phase  
• Adsorption chromatography  
• Partition chromatography 
• Ion exchange chromatography  
• Molecular exclusion chromatography  
2. Based on chromatographic bed shape  
• Column chromatography  
• Planar chromatography  
• Paper chromatography  
• Thin layer chromatography  
• Displacement chromatography  
3. Techniques by physical state of mobile phase  
• Gas chromatography  
• Liquid chromatography  
• Affinity chromatography 

 

HPLC  

HPLC stands for high performance liquid chromatography or 
high-pressure liquid chromatography. HPLC can separate, 
identify and quantify the compounds present in any sample 
which can be dissolved in liquid.16 The main principle of liquid 
chromatography is adsorption. It is a chro-matographic 
technique in which mobile phase is liquid. Sample is in the 
form of liquid solution. Sample is injected into a column of a 
porous material (stationary phase) and a liquid phase (mobile 
phase). Sample move through the column with mobile phase by 
high pressure deliv-ered by a pump. Sample components travel 
according to their affinity towards the stationary phase. The 
component which has more affinity towards the stationary 
phase travels slower. The component which has less affinity 
towards the stationary phase travels faster. The components are 
separated from each other. The most common solvents used for 
HPLC are n-hexane, methylene chlor-ide, chloroform, methyl-
t-butyl ether, Tetrahydrofuran (THF), Isopr-opanol (IPA), 
Acetonitrile (MeCN or CAN), Methanol (MeOH) and water. 
Fundamental chromatographic parameters are efficiency 
(number of theoretical plates), retention factor, selectiv-ity, 
resolution and pressure. Applications of HPLC are chemical 
separation, purification and identification. Other applications 
of HPLC include pharmaceutical applications, environmental 
applications, forensics, clinical, food and flavor.17,18 
 

CONCLUSION  

This article gives an idea about the different type of analytical 
method used for Qualification and Quantifications of 
Pharmaceuticals. The primary objectives of development of 
analytical methods are for identification, purification and 
eventually to qualification any necessary drug etc. The 
selection of suitable analytical methods helps in understanding 
the critical process parameters and to reduce their effects on 
precision and accuracy. Chromatography and Spectroscopy are 
the necessary technique in the Pharma sector and that used to 
ensure that quality work is done in the process which supports 
the development of medicine and products. 
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