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MPC-01 Modern Analytical Techniques 
 

 Prerequisite knowledge: Basic knowledge of chemistry, structure of organic compounds, 

basics and instrumentation of UV, IR, NMR, Mass, HPLC, TLC, GC. 

1. UV-Spectroscopy:-Woodward-Fischer rule, Multi-component analysis (Simultaneous 

equation, Absorbance ratio, Derivative spectroscopy, Dual wave length, Chemical 

derivatization, Difference spectroscopy, Geometric corrections, Orthogonal Polynomial ) 

and Kinetic Studies. 

2. Basics of FT-IR, Recent advances in instrumentation, Interpretation of IR spectrum.  

3. Mass: Modes of ionization (Electron bombardment, arc and spark, thermal, chemical, 

negative chemical, fields ionization and desorption, laser induced, photoelectric ionization, 

ionization by ionic bombardment, ionization by atomic bombardment), Analyzers (TOF, 

Quadrupole, HRMS, Ion cyclotron resonance), Use of heavier isotope peaks, 

Fragmentation (Basics including Nitrogen rule, Mc Lafferty arrangement and index of 

hydrogen deficiency and factors affecting Fragmentation), Fragmentation and 

interpretation of mass spectra. 

4. NMR: First order and non first order spectra, Factors affecting chemical shifts, Chemical 

shift equivalence of protons replacement test (Homotopic, enantiotopic and diastereotopic 

protons), Test of symmetry for chemical shift equivalence of protons (Homotopic, 

enantiotopic and diastereotopic protons), shape and nature of multi-plets, magnitude of 

coupling constant, Spin-spin splitting of complex spectra, simplification of complex 

spectra, applications of 13C NMR and 2D NMR, Cosy, Hector, comparison between   

PMR and CMR, NMR shift reagent. Interpretation of NMR spectra. 

5. Chromatography:  

 TLC and HPTLC: Criterion for identification of an analyte, Method development (Plates; 

handmade and pre coated plates, plate size, sequential steps, selection of solvent, mobile 

phase and stationary phase), Common detectors and visualizing agents.   

 HPLC: Measurement of column performance, recent advances in instrumentation, Mobile 

phase: Characteristics, NP and RP mobile phase, selection and optimization of mobile 

phase), different types of column and their application, pre and guard column, selection of 

solvent for analyte, modes of HPLC, selection criterion for detectors and selection of 
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suitable wave length in UV and PDA detector, filter membrane, strategy for the 

development of HPLC method for Ionic and non ionic compounds, extra column effect, 

common HPLC trouble shooting   

 GLC: Instrumentation: Carrier gas, sample injection systems, column, tubing, gas 

chromatographic detectors (TCD, FID, ECS FPD, etc) recorders, integrators and 

computers. Column selection and column efficiency: solid support, open tubular column, 

liquid phases. Effect of Temperature and flow rate. Optimization of experimental 

conditions.  

GSC: Adsorbent, multicolumn system.  

Qualitative analysis, quantitative analysis, peak area determination, peak height 

determination, relative precision of peak size, measurement techniques, data interpretation, 

Pharmaceutical applications. 

Columns used in ion pair chromatography, ion exchange chromatography, Gel permeation 

chromatography. 

6. Principle, data interpretation and pharmaceutical application of DSC, X-ray diffraction, 

Scanning electron microscope and TEM 

7. Principle and applications of LC-MS, GC-MS, GC-MS-MS, LC-MS-MS, UPLC, Flash 

chromatography, finger printing. 

 
Reference Books 

1. Snyder, Practical HPLC Method Development 
2. Stahl, Thin Layer  Chromatography 
3. Silverstein, Spectrometric identification of organic compounds. 
4. Pavia, Introduction  to Spectroscopy 
5. Connors, A Textbook of Pharmaceutical Analysis 
6. Kemp William, Organic spectroscopy.  
7. Willard, Merrit, Dean& Settle, Instrumental methods of analysis. 
8. Ewing: Instrumental methods of Chemical Analysis. 
9. Munson, J. W., ed. Pharmaceutical analysis, Modern methods part A & B. 
10. Skoog, West & Holler, Fundamentals of analytical chemistry. 
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MPC-02: Product Development and Quality Assurance 
  

1. Pre-formulation studies: Study of physical, chemical and pharmaceutical factors 

influencing formulation of drugs. Drug stability, stability study programs for 

formulations. 

2. Study of different formulation additives: Diluent, binders, disintegrates, lubricants, 

vehicles, antioxidants, preservatives, organoleptic agents, suspending agents emulsifying 

agents, and drug-excipient interactions. 

3. Fundamentals of controlled and targeted drug delivery systems, Pharmaceutical 

applications of novel drug delivery systems: Liposomes, Transdermal drug delivery 

systems, microencapsulation, nanoparticals, dendrimers and prodrugs. 

4. Polymers: Introduction, classification, nomenclature, chemical structure, properties of 

biodegradable and non-biodegradable polymers. Techniques of synthesis, 

characterization, and pharmaceutical applications of polymers. 

5. Basic concept of quality, quality control, quality assurance and total quality management. 

In process quality control test for pharmaceuticals.  

6. Concept of validation, types, process validation of pharmaceutical dosage forms (Sterile 

and Non sterile dosage forms). Equipment validation, validation of analytical and 

manufacturing equipment. 

7. Sampling, sampling procedures, types of sample and sampling plan. 

8. Optimization techniques. 

 
References:  
1. Remington’s Pharmaceutical sciences  
2. Banker and Rhodes, Modern Pharmaceutics 
3. Lachman, Theory and Practice of Industrial Pharmacy 
4. Martin, Physical Pharmaceutical Sciences. 
5. Loftus B.T. & Nash R.A., Pharmaceutical Process Validation 
6. Arthur H.Kibbe, Handbook of Pharmaceutical Excipient 
7. OPPI, Quality Assurance. 
8. Chien, Novel Drug Delivery systems. 
9. Donald L Wise,Hand book of Pharmaceutical Controlled Release Technology 
10. Hand book of Pharmaceutical Excipient. 
11. N.K. Jain, Controlled and Novel Drug Delivery 
12. Robinson and Lee, Controlled Drug Delivery 



4 
 

 
 

 MPC-03 Drug Regulatory Affairs & Intellectual Property Rights 
 

1 Salient features, rules of Drug & Cosmetic Act, USFDA, and ICH guidelines. 

2 GLP, WHO guideline, ISO 9000 and ISO 14000 series. 

3 Documentation: MFR, BPR, Packaging records, SOP, Site Master File, Annual Product 

review, validation protocol, forms, maintenance of record in pharmaceutical industry. 

4 Common Technical Document (CTD) as per ICH guidelines, Preparation of document for 

New Drug Approval and Export Registration. Requirements for registration of products 

into India, USA and European Union Markets. 

5 Patent and intellectual property rights: Importance, application, processing, Indian Patent 

Act  

 

 Books Recommended: 
1. Common Technical documents (ICH guidelines), www.ich.org 
2. Code of Federal Regulations., www.fda.gov 
3. The Drug and Cosmetics Act and Rules and its Latest amendments. 
4. The Patent Act 1970 and its Latest amendments. www.patentoffice.nic.in 
5. WHO GMP guidelines, www.who.int 
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 MPC-04 Biotechnology and  Biostatistics 

 

1 Vaccine technology: Traditional vaccine, Modern vaccine technologies, the impact of 

genetic engineering on vaccine technology, peptide vaccine, vaccine vectors, and 

difficulties associated with vaccine development, recombinant vaccines, Pharmaceutical 

application. 

2 Nucleic acid therapeutics: Gene therapy: Basic approach to gene therapy, Vectors used 

in gene therapy, Manufacture of plasmid DNA. Gene therapy and genetic disease, gene-

based vaccines, pharmaceutical application. Anti-sense technology: Anti-sense 

oligonucleotides, uses, advantage and disadvantage of ‘oligos’, Delivery and cellular 

uptake of oligonucleotides, Manufacture of Oligonucleotides, Pharmaceutical application 

3 Fermentation Technology: Sources of microbial strains, basic fermentors, design and 

types of fermentations, control of fermentations parameters, downstream processing for 

product recovery. 

4 Microorganism in drug synthesis and development: Microbial conversion of drugs 

like steroids, prostaglandins, anti-biotics.  

5 Measures of Central Tendency- Mean, Median, Mode. Dispersion in Frequency 

Distributions- Mean Deviation, Standard Deviation, Coefficient of Variation 

6 Correlation and Regression: Simple, multiple and stepwise, GFA, PCA, PLS, 

Discriminate analysis and cluster analysis. Hypothesis testing: Z test, t-test, Anova and 

Chi square test.  

7 Experimental Design: Introduction to full and factorial design, central composite 

designs, evolution to full and reduced mathematical models in experimental designs 

 Books recommended: 

1. Zito : Pharmaceutical Biotechnology 

2. Prescott and Dunn: Industrial Biotechnology 

3. Peppler: Microbial technology 

4. S. Bolton, Pharmaceutical Statistics, Marcel Dekker: New York, NY. 

 
Practicals of the MPC 05, MPC 06 and MPC 07 will be based upon the respective 

subjects. 


