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ABSTRACT 

The quantitative and qualitative estimation of drugs in analytical 

chemistry it is very important to identify the best method for method 

development. This study helps the author to understand the various 

analytical techniques available for the process of drug development 

which includes spectroscopy, chromatography, electrochemical 

techniques, electrophoretic, flow injection analysis, and hyphenated 

technique. All these methods contain different analytical process with a 

variety of separate techniques. Also, we discuss about the modern 

trend which are available, and implacable in all these methods to 

improve the analytical behavior of these techniques. So, various 

chemical and instrumental techniques had been evolved to make drugs 

serve their purpose at normal intervals which are involved inside the estimation of drugs. 

This review highlights the function of emerging analytical instrumentation and analytical 

techniques, which includes titrimetric, chromatographic, spectroscopic, electrophoretic, and 

electrochemical and their corresponding strategies which have been applied inside the 

analysis of pharmaceuticals for determine the quality of the drugs. The review highlights 

variety of analytical techniques and their corresponding methods that has been applied in the 

analysis of pharmaceuticals. 
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1. INTRODUCTION 

Analytical chemistry is play paramount role in the fields of science and medicine and it is 

linked with the disseverment, identification and quantification of the chemical components. 

In addition to qualitative analysis is diagnosed by way of colour, odour or melting point, 

beside Quantitative analysis is achieved by means of quantification of weight or volume. 
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However, different analytical methods are routinely being utilized for analyzing the drug 

samples in bulk, pharmaceutical formulation and organic or biological fluids. Analytical 

techniques may be separated into non instrumental and instrumental. Now, in instrumental 

methods are constructed for measuring to some physical properties of substance is evaluated 

its chemical composition through the usage of instrument. 

 

In analytical chemistry the analysis of drugs is useful for the seperation, estimation, 

quantification of chemical compounds obtained from natural and artificial sources. These 

compounds are typically constitute upto one or more chemical compounds.
[1]

 The process of 

analytical chemistry starts with two major categories includes qualitative and quantitative 

analysis. In qualitative analysis only the obtainable samples are estimated, and in quantitative 

analysis the total number of elements in a compound should be identified. Nowadays, large 

number of drugs has been introduced in market, and the demand of drugs is increasing day by 

day.
[2] 

 

From the recent few past years focused on the little molecules which are organic in nature, 

and also the compounds from natural or synthetic sources. For the analysis of these large or 

small molecules the various methods are useful for the analytical procedure which includes 

High Performance Liquid Chromatography (HPLC), High Performance Thin Layer 

Chromatography (HPTLC), Liquid Chromatography-Mass Spectrometry (LC-MS) etc.
[3] 

 

2. ANALYTICAL TECHNIQUES 

2.1. Titrimetric techniques 

Titrimetric method of analysis is invented by French chemist and physicist Joseph Louis 

Gay- Lussac in 1835, whichis the volumetric technique which results in the originates the 

term as titration.
[4] 

 

Table 1: various titration techniques. 

Acid base 

Titration 

Redox 

Titration 

Precipitaton 

Titration 

Complexometric 

Titration 

Strong acid-strong base Iodometry or Iodimetry Mohr method Back titration 

weak acid-strong base cerimetry Volhards method Replacement titration 

Strong acid-weak base permanganometry Fagans method Direct titration 

Weak acid-weak base dichrometry - Indirect titration 
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2.2. Chromatographic Techniques 

Primarily, chromatography is a separation method that separates mixtures in to individual 

components by way of the usage of mobile and stationary phase. When the stationary phase is 

a solid support of adsorptive nature and mobile phase is liquid or gaseous phase it is referred 

to as adsorption Chromatography. 

 

2.2.1. Thin layer chromatography 

In this technique, a solid phase, the adsorbent, is coated onto a solid support as a thin layer 

usually on a glass, plastic, or aluminium support. First the adsorbent should show extreme 

selectivity in the direction of the substance being separated in order to the dissimilarities 

inside the fee of elution be large.
[5] 

 

Table 2: Chromatographic adsorbents.
[6]

 

Sr.no. Most strong adsorbent Least strong adsorbent 

1. Alumina (Al2O3) Silica gel (SiO2) 

2. Charcoal (C)  

3. Florisil (MgO/SiO2)  

 

2.2.2. High-performance liquid chromatography (HPLC) 

The specificity of the HPLC technique is superior and simultaneously sufficiently precise and 

accurate. At the time of literature survey, it was realized that HPLC has been the maximum 

broadly used technique over all of the chromatographic techniques. In liquid chromatography 

the selection of detection approach is crucial to guarantee that all the components are 

detected. One of the broadly used detectors in HPLC is UV detector which is able to 

monitoring several wavelengths concurrently; this is possible because of applying a multiple 

wavelength scanning program. As in enough quantity, UV detector assures all the UV-

absorbing components are detected. 

 

PDA i.e., a photodiode array is a coated array of discrete photodiodes on an integrated circuit 

(IC) chip for spectroscopy. It is placed at the photograph plane of a spectrometer to permit a 

range of wavelengths to be sensed concurrently. When a variable wavelength detector 

(VWD) is used with changing wavelength, a sample must be injected numerous times, to 

make sure that all of the peaks are detected. In the case of PDA, when it used a wavelength 

range can be programed and all the compounds that absorb within this range may be 

recognized in a single analysis. PDA detector also can examine pick purity by matching 
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spectra inside a peak. PDA detector finds its application in the technique improvement of 

Iloperidone in pharmaceuticals.
[7] 

 

One of the maximum sensitive detectors some of the LC detectors is fluorescence detector. 

Commonly, the sensitivity of this detector is 10–1000 times higher as compare to the UV 

detector for active UV absorbing materials used as an advantage that measurement of unique 

fluorescent species in samples. One of the maximum vital applications of fluorescence is the 

estimation of pharmaceuticals.
[8]

 

 

2.2.3 High performance thin layer chromatography (HPTLC) 

HPTLC is a rapid separation technique and flexible sufficient to investigate a various range 

of samples. One of the advantages of this technique is it is simple to handle and requires a 

short analysis time to analyze the complex mixtures or the crude sample cleanup. 

Densitometric analysis is also done by HPTLC method for Amlodipine, Hydrochlorothiazide, 

Lisinopril and Valsartan. HPTLC Fingerprinting for Quality Control of an Herbal Drug - The 

Case of Angelica gigas Root can be done.
[9] 

 

Table 3: Estimation of some category of drugs by using HPTLC technique.
[10] 

Sr.No Category of Drug Drug 

1. Analgesic/Anti-inflamatory Paracetamol ,Ibuprofen 

2. Cardiovascular agent Ranolazine,Telmisartan 

3. Antibiotics Azithromycin 

4. Antiretroviral Lamivudine 

5. Antipsychotics Duloxetine,Risperidone 

 

2.2.4. Gas chromatography (GC) 

Gas chromatography is an effective separation approach for detection of volatile organic 

compounds. Currently, assay of drugs carried out with help of gas chromatography such as 

isotretinion.
[11] 

 

2.3. SPECTROSCOPIC TECHNIQUES 

2.3.1. Spectrophotometry 

Spectroscopy is totally based on the quantitative measurement, properties transmission, and 

wavelength function. This method has been great advantage to save time, or expenditure of 

labor. Also, this technique has great precision, and accuracy. In pharmaceutical analysis this 

method was specially applied to analyze the dosage forms in pharmaceutical industries has 

been increased regularly.
[12]
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2.3.2. UV-Visible Spectroscopy 

The ultraviolet visible spectroscopy is based in the energy, and radiation or excitation of 

electrons. In UV-Visible method excitation of electrons is due the energy light, and the region 

to determine the sample wavelength, and absorbance is in the range of 200 to 800 nm. The 

absorption were only occurs when the presence of conjugated pielectrons was available.
[13] 

 

2.3.3. FTIR Spectroscopy 

Infrared spectroscopy based on the principle of molecular vibration of atoms.mainly for 

detection of functional groups in organic compounds.fourier-transformed infrared 

spectroscopy is the more accurate and fastest method of IR spectroscopy for getting more 

resoluted peaks.
[14] 

 

2.3.4. Mass Spectroscopy (MS) 

Mass spectroscopy the molecule samples were ionized by high energy electrons. The mass of 

each charge were accurately measured, and examined by the fluctuations of magnetic field, 

acceleration of electrostatic waves which maintains the precise weight of molecules. It 

consist of ionization chamber, acceleration, deflection due to electromagnet and finally 

detection. main Principle based on the detection of mass/charge (m/z) ratio.
[14] 

 

2.3.5. Nuclear Magnetic Resonance Spectroscopy (NMR) 

NMR is more important than IR spectroscopy to organic chemist. many nuclei may be 

studied by NMR techniques, but hydrogen and carbon are most commonly available. whereas 

IR reveals types of functional groups present in molecule, but NMR gives information about 

number of magnetically distinct atoms in molecule.
[14] 

 

2.3.6. Fluorimetry and Phosphorimetry 

In fluorimetry technique the highly sensitive system was analyzed by without any loss in 

precision, and specificity of a method. In the previous studies there is a constant increasing 

rate in the application numbers was observed in fluorometry or phosphorimetry.
[15] 

 

2.4. Electrochemical methods
[16] 

Electroanalytical methods are a class of techniques in analytical chemistry which study 

an analyte by measuring the potential (volts) and/or current (amperes) in an electrochemical 

cell containing the analyte. 

Different electrochemical tecgniques are: 1) Potentiometry 

https://en.wikipedia.org/wiki/Analytical_chemistry
https://en.wikipedia.org/wiki/Analyte
https://en.wikipedia.org/wiki/Voltage
https://en.wikipedia.org/wiki/Volt
https://en.wikipedia.org/wiki/Electric_current
https://en.wikipedia.org/wiki/Ampere
https://en.wikipedia.org/wiki/Electrochemical_cell
https://en.wikipedia.org/wiki/Electrochemical_cell
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2) Coulometry 

3) Voltammetry 

4) Polarography 

5) Amperometry 

 

Table 4: Determination of drug by electrochemical Techniques.
[17]

 

Applicable Technique Drug determined Electrode used 

Potentiometry 

Pentoxifylline 

 

N-acetyl-cysteine 

Multiwalled carbon nanotube paste 

electrode 

Mercury film electrode 

Voltammetry 

Leucovorin 

 

Dopamine 

Silver solid amalgam electrode 

Differential pulse stripping voltammetry 

Polarography 

Ciclopirox olamine 

 

 

Anti-cancer/vit-k3 

Dropping mercury electrode 

(DME) 

Polished glassy carbon electrode (GCE) 

Amperometry 

Verapamil 

 

Diclofenac 

Dropping mercury electrode 

 

Carbon paste electrode 

 

2.5. Hyphenated Techniques
[18] 

The development of method the seperation technique based on the coupling seperation, and 

online seperation will acquire to develop a new method for drug analysis which is called as 

hyphenated techniques. To increase the potential of drug analysis the hyphenated techniques 

were used. 

•Liquid chromatography-Nuclear magnetic resonance (LCNMR) 

•Liquid chromatography-Mass spectrometry (LC-MS) 

•Liquid chromatography-Infrared spectrometry (LC-IR) • Gas chromatography-Mass 

spectrometry (GS-MS) 

•Capillary electrophoresis-Mass spectrometry (CE-MS) • Liquid chromatography-Photodiode 

array-Mass spectrometry (LC-PDA-MS) 

•Liquid chromatography-Mass spectrometry-Mass spectrometry (LC-MS-MS) 

•Liquid chromatography-Nuclear magnetic resonanceMass spectrometry (LC-NMR-MS) 

•Liquid chromatography photodiode array-Nuclear magnetic resonance-Mass spectrometry 

(LCPDA) 
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3. CONCLUSION 

The present study we examine the process of drug development which is based upone the 

analytical techniques. Nowadays, it is very important to develop a method with minimum 

errors, and to overcome the faulted errors in analytical chemistry some of latest trends in 

analytical techniques were available which includes advancement in automated development 

of HPLC, RP-HPLC, LC-MS etc. 
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