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Value Added Course 

Course: Advance Analytical Techniques 

Code:AATCC001 Credits:2 Total No. Of Hours:30 

 

The aim of conducting this certificate course is to impart advanced knowledge on the principles 

and instrumentation of spectroscopic and chromatographic hyphenated techniques. This also 

emphasizes on theoretical and practical knowledge on modern analytical instruments that are used 

for drug testing in Analytical and Bioanlytical laboratories 

Objectives:-Objectives:- The Course Program in Advance Analytical Techniques is designed to 

provide participants with a comprehensive understanding of Analytical tools available and their 

advancements for the analysis of pharmaceutical products 

 

 

 

 

SYLLABUS 

Unit1 Spectroscopic Techniques and their Advancements 8 Hours 

NMR Spectroscopy:-Quantum numbers and their role in NMR,Principle, Instrumentation, 

Solvent requirement in NMR,Relaxation process, NMR signals in various 

compounds,Chemical shift, Factors influencing chemical shift, Spin-Spin coupling, Coupling 

constant, Nuclear magnetic double Resonance,Spin Spin and spin lattice relaxation 

phenomenon. 

1D- NMR and 13CNMR. 

Mass Spectroscopy:-Principle, theory, instrumentation of mass spectrometry, different types 

of Ionization Techniques like Electron Impact, Chemical, Field, FAB and MALD, APCI, 

ESI, APPI, Mass fragmentation mechanism and its rules, meta stable ions, isotopic peaks and 

applications of mass spectrometry. 
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Unit2 Chromatographic Techniques and their Advancements 6 Hours 

Principle, Instrumentation and Pharmaceutical applications:- HPLC,UPLC, Nano LC, HILIC, 

GC, SFC 

Unit3 Hyphenated Techniques 6 Hours 

Principle, Instrumentation, Interfaces, Pharmaceutical applications:- LC-MS,GC-MS,ICP-MS, 

Tandem Mass systems 

 

Unit4 X-ray Crystallography 4 Hours 

Production of X rays, Different X ray methods, Bragg‘s law, Rotating crystal technique, X 

ray powder technique, Types of crystals and applications of X-ray diffraction  

 

Unit5 Qualification of Analytical Instruments 6 Hours 

NMR, MS,HPLC,UPLC,X-ray diffraction 

 

Advance Analytical Techniques Course Outcomes: 

After completion of this course 

1) The students will get adequate knowledge on recent advancement and basics of NMR and 

MS. 

2) Students will know the principle and advanced applications of Nano LC, UPLC and HILIC.  

3) Students aware of different hyphenated techniques like ICP-MS, LC-MS GC-MS etc.  

4) Students are permitted to know in detail about the X- ray crystallography methods and 

application. 

5) Students are familiar with the methods used for calibration and validations of Instruments  

 

 

Note:- Certificate will be issued based on the performance in the examination conducted 

at the  end of the course 
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