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M.Pharm - Industrial Pharmacy (MIP)  
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I  Modern Analytical Techniques MAT  01 

II  Advanced Industrial Pharmacy MIP  02 

III  Biopharmaceutics & Pharmacokinetics MIP  03 

IV  Advances in Drug Delivery Systems MIP  04 
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PAPER - I  

 

Modern Analytical Techniques 

 

THEORY                                          75 HOURS 

1.  UV-Visible spectroscopy: Introduction of Electromagnetic spectrum, Theory, 

Laws, Instrumentation and terminology associated with UV-Visible 

spectroscopy,  Choice of solvent and solvent effect, Spectrophotometric 

titrations, Wood ward ï Fiesure rule, Applications of UV-Visible spectroscopy. 

06 Hrs 

2.  Spectroflourimetry: Theory of Fluorescence, Factors affecting fluorescence, 

Quenchers, Instrumentation and Applications of fluorescence 

spectrophotometer. 

04 Hrs 

3.  Flame emission spectroscopy and Atomic absorption spectroscopy: Principle, 

Instrumentation, Interferences and Applications. 

04 Hrs 

4.  IR spectroscopy: Theory, Molecular vibrations and their types, Instrumentation 

of dispersive IR spectrometer, Sample handling in IR, Instrumentation of 

Fourier - Transform IR spectrometer, Factors affecting vibrational frequencies, 

ATR-IR, Interpretation and Applications of IR spectroscopy 

08 Hrs 

5.  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, Brief outline of principles of FT-NMR with reference to 13CNMR: 

Spin spin and spin lattice relaxation phenomenon. 
13

C NMR, 1-D and 2-D 

NMR, NOESY and COSY techniques, Interpretation and Applications of NMR 

spectroscopy. 

14 Hrs 

6.  Mass Spectroscopy: Principle, Theory, Instrumentation of Mass Spectroscopy, 

Different types of ionization like electron impact, chemical, field, FAB and 

MALDI, Analyzers of Quadrupole and Time of Flight, Mass fragmentation and 

its rules, Fragmentation of important functional groups like alcohols, amines, 

carbonyl groups and alkanes, Meta stable ions, Mc Lafferty rearrangement, 

Ring rule, Isotopic peaks, Tandem Mass Instruments, Interpretation and 

Applications of Mass spectroscopy 

 

10 Hrs 
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7.  Chromatography: Principle, Apparatus, Instrumentation, Chromatographic 

parameters, Factors involved, Endpoint determination and Applications of the 

following: 

a) Paper chromatography   b) Thin Layer chromatography  

c) Ion exchange chromatography   d) Column chromatography  

e) Gas chromatography   f) GC-MS  

g) High Performance Liquid chromatography   h) LC-MS  

i) High Performance Thin Layer chromatography  

 k) Super critical fluid chromatography  l) Affinity chromatography  

10 Hrs 

8.  Electrophoresis: Principle, Instrumentation, Working conditions, factors 

affecting        separation and applications of the following: 

a) Paper electrophoresis        b) Gel electrophoresis  

c) Capillary electrophoresis  d)  one electrophoresis  

  e) Moving boundary electrophoresis      f) Iso electric focusing 

06 Hrs 

9.  X ray Crystallography:  Production of X rays, Different X ray methods, Braggs 

law, Rotating crystal technique, X ray powder technique, Types of crystals, 

Interpretation of diffraction patterns and applications of X-ray diffraction. 

03 Hrs 

10.  Optical Rotatory Dispersion: Principle, Plain curves, Cotton effect, Circular 

Dichroism, Measurement of rotaion angle in ORD and applications 

03 Hrs 

11.  Radioimmunoassay: Importance, various components, Principle, Different 

methods, Limitation and Applications of Radio immuno assay. 

03 Hrs 

12.  Statistical Analysis ï Introduction, Significance of statistical methods, normal  

distribution, probability, degree of freedom, standard deviation, correlation,  

variance, accuracy, precision, classification of errors, reliability of results, 

confidence interval, test for statistical significance ï Students T test, F test, Chi 

square test, Correlation and regression. 

04 Hrs 
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Modern Analytical Techniques (Practicals) 

 

Minimum 15 experiments to be conducted 

1. Use of UV Vis spectrophotometer for analysis of pharmacopoeial compounds and their 

formulations (4 Experiments). 

2. Simultaneous estimation of combination formulations by UV spectrophotometer                  

(4 Experiments). 

3. Effect of pH and solvent on UV spectrum of certain drugs. 

4. Experiments based on HPLC and Gas Chromatography (2  Experiments) 

5. Experiments on factors affecting the absorbance parameters in UV and fluorescence. 

6. Separation and quantitative analysis of various components by TLC and HPTLC techniques 

(1 Experiment in each technique) 

7. Interpretation of IR, NMR and MASS spectra (2 compound each) 

8. Gradient elution and other technique in column Chromatography (Minor Experiment) 

9. Separation by electrophoresis 

 

REFERENCES 

1. Spectrometric Identification of Organic compounds - Robert M Silverstein, Sixth edition, 

John Wiley & Sons, 2004. 

2. Fundamentals of Statistics ï Elhance, Kitab Mahal.   

3. Principles of Instrumental Analysis - Doglas A Skoog, F. James Holler, Timothy A. Nieman, 

5
th
 edition, Eastern press, Bangalore, 1998.  

4. Vogelôs Text book of quantitative chemical analysis -   Jeffery, Basset, Mendham, Denney, 

5
th
 edition, ELDS, 1991.   

5. Instrumental methods of analysis ï Willards, 7
th
 edition, CBS publishers. 

6. Practical Pharmaceutical Chemistry ï Beckett and Stenlake, Vol II, 4
th
 edition, CBS 

Publishers, New Delhi, 1997.  

7. Organic Spectroscopy - William Kemp, 3
rd
 edition, ELBS, 1991.  
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8. Quantitative analysis of Pharmaceutical formulations by HPTLC - P D Sethi, CBS 

Publishers, New Delhi. 

9. Pharmacutical Analysis - Higuchi, Brochmman and Hassen, 2
nd

 Edition, Wiley ï Interscience 

Publications, 1961. 

10. Quantitative Analysis of Drugs in Pharmaceutical formulation - P D Sethi, 3
rd
 Edition, CBS 

Publishers, New Delhi, 1997. 

11. Pharmaceutical Analysis- Modern methods  ï Part B - J W Munson, Volume 11,   Marcel 

Dekker Series 

12. Analytical Profiles of Drug substances ï Klaus Florey, Volume 1 ï 20, Elsevier, 2005  

13. Analytical Profiles of Drug substances and Excipients ï Harry G. Brittain, Volume 21 ï 30, 

Elsevier, 2005. 
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PAPER - II  

Advanced Industrial Pharmacy 

 
THEORY                                     75 HOURS 
 
 

1.  Preformulation studies: Introduction, organoleptic properties, purity, particle 

size, shape and surface area. Solubility, Methods to improve solubility of Drugs: 

Surfactants & its importance, co-solvency. Techniques for the study of Crystal 

properties and polymorphism. Preformulation stability studies. 

05 Hrs 

 

2.  Pilot plant scale up techniques: significance, pilot study of some important 

dosage forms such as tablets, capsules and liquid orals, discussion on important 

parameters such as formula, equipments, product uniformity and stability, raw 

material process and physical layouts, personnel requirements and reporting 

responsibilities. Production, Planning, Control and Documentation: production 

scheduling, forecasting, vendor development, capacity assessment (plant, 

machines, human resources), production management, production organization, 

objectives and policies. Productivity, management and cost controls. 

12 Hrs 

 

3.  Inventory management, Material Management and Maintenance 

Management: Costs in inventory, inventory categories - special considerations, 

selective inventory control, reorder quantity methods and EOQ, inventory 

models, safety stock - stock out, lead time - reorder time methods, modern 

inventory management systems, inventory evaluation. Materials - quality and 

quantity, value analysis, purchasing - centralized and decentralized, vendor 

development, buying techniques, purchasing cycle and procedures, stores 

management, salvaging and disposal of scrap and surplus. Selection of material 

handling systems, maintenance of material handling equipment, unit-load, 

palletization and containerization, types of material handling systems. 

Classification of maintenance, corrective (breakdown) maintenance, scheduled 

maintenance, preventive maintenance, predictive maintenance. 

12 Hrs 

 

4.  Human Resource Development: Human resource planning, Interviews & 

principles required for impressive personality, Recruitment, Selection 

Orientation and placement, Personal training, Job analysis, Job design & job 

specification & Motivation. Job enlargement and enrichment, Performance 

appraisal and Labor welfare. 

 

 

06 Hrs 
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5.  Industrial hazards, safety, pollution control and effluent treatment: 

Introduction, Factory act and rules, fundamentals of accident prevention, 

elements of safety programme and safety management, electrical hazards, 

chemicals hazards and management of over exposure to chemicals, Gas hazards 

and handling of gases, dust explosion and its control, Fire prevention and 

control, Physicochemical measurements of effluents, BOD, COD, Determination 

of some contaminants, Effluent treatment procedure, treatment of some 

characteristic effluent. Drinking water standards as per EPA, USA, WHO and 

BIS. 

12 Hrs 

 

6.  Entrepreneurship and project management: Creativity, innovation 

entrepreneurship & project management 

04 Hrs 

 

7.  Current Good manufacturing practices: Manufacturing facilities for tablets, 

capsule, liquid orals, semisolids and parenterals as per schedule M. Certification 

for pharmaceutical industries, US federal standard 209 E: Class designation,  

testing and monitoring reports, calibrations, URS,FAT,DQ, SAT, IQ, OQ, PQ of 

machines and equipment, WHO GMP minimum document check list, Schedule 

U and U1. Master formula record as per WHO GMP and US FDA. Drug Master 

files US FDA, Preparation for WHO GMP audit, preparation of Site Master File, 

environment management system clauses. Technology transfer guidance 

12 Hrs  

 

8.  ISO 9000 & 14000, Validation, ICH & eCTD: Salient features, total quality 

management, Process, Analytical method and cleaning method validation, 

validation master plan. Accelerated stability testing & shelf life calculation, 

WHO and ICH stability testing guideline, Stability zones.  

08 Hrs 

 

9.  Intellectual property rights and regulatory affairs: Definitions, Patent & 

procedures for applying, Current scenario of GATT, TRIPS & TRIMS Legal 

aspects. 

04 Hrs 
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Advanced Industrial Pharmacy (Practicals) 

Suggested practical experiments (at least 15 experiments to be conducted) 

1. To study the effect of pH on the solubility of drugs, (2 experiments) 

2. Accelerated stability of drugs in solution dosage forms(2 experiments) 

3. Effect of pH on the stability of drugs in solution at elevated temperature (2 experiments) 

4. Improved solubility of drugs using surfactant systems (2 experiments) 

5. Improved solubility of drugs using co-solvency method (2 experiments) 

6. GMP in three different formulations (Tablets, liquid orals and semi solids)                      

(2 experiments) 

7. Effluent treatment from bulk drug and formulation industry. (2 experiments) 

8. Equipment validation (4 Equipments) (2 experiments) 

Case studies & Assignments 

1. Production planning (Weekly and monthly) 

2. Human resource development (Industrial case to be discussed) 

3. Production scheduling (pertaining to particular industry) 

4. Layout plan for different dosage form. 

5. Production protocol for tablets liquids and semisolid dosage forms. 

 

REFERENCES 

1. Evans, Anderson, Sweeney and Williams Applied production and operations management 

3
rd
 edition, West publishing company Ltd. St.paul. 

2. Peter F. Drucker. Management (task, responsibility and practices) Allied publication. 

Bangalore 

3. HWTomski A Text of Pharmacy management Kogan Page ltd. London 

4. Harold Koonz, Cyril a Donnell, Heinz, Weihrich Essentials of Management McGraw Hill 

Book Company. New Delhi. 

5. Lachman L Liberman Theory and practice of industrial pharmacy by 3 rd edition 

6. Sidney H Willing, Murray M, Tuckerman. Williams Hitchings IV, Good manufacturing 

of pharmaceuticals (A Plan for total quality control) 3rd Edition. Bhalani publishing 

house Mumbai. 

7. ISO 9000 and 14000 Series 

8. The Pharmaceuticl Sciences; the Pharma Path way óPure and applied Pharmacyô by D. A 

Sawant, Pragathi Books Pvt Ltd. 

9. Pharmaceutical Production and management by C.V.S. Subrahmanyam, Vallabh 

Prakashan. 

 

Journals 

1. Indian journal of pharmaceutical Sciences 

2. Indian drugs 

3. Journal of scientific and industrial research 

4. Drug Development and Industrial Pharmacy 

 

GC . 
.\: 

IE 

= 
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PAPER - III  

Biopharmaceutics and Pharmacokinetics 

  
THEORY                                             75 HOURS 
 
 
1.  Absorption of Drugs: Structure of Cell membrane, Gastro-intestinal 

absorption of drugs, mechanisms of drug absorption, Factors affecting drug 

absorption: Biological, Physiological, Physicochemical, pharmaceutical.  

Absorption of drugs from non-per oral routes, Methods of determining 

absorption: In-vitro, in-situ and In-vivo methods. 

10 Hrs 
 

2.  Bioavailability : Objectives and considerations in bioavailability studies, 

Concept of equivalents, measurement of bioavailability, Determination of the 

rate of absorption, Bioequivalence and its importance, bioequivalence 

studies. 

08 Hrs  
 

3.  Dissolution: Noyes - Whitney's dissolution rate law, Study of various 

approaches to improve dissolution poorly soluble drugs, In-vitro dissolution 

testing models, In-vitro - In-vivo correlation. 

08 Hrs  
 

4.  Drug Distribution : Factors affecting drug distribution, Volume of 

distribution, Protein binding ï factors affecting, significance and kinetics of 

protein binding. 

04 Hrs  
 

5.  Biotransformation : Phase I (Oxidative, reductive and hydrolytic reactions) 

and Phase II reactions (conjugation), Factors affecting biotransformation. 

05 Hrs  
 

6.  Pharmacokinetics: Basic considerations, Pharmacokinetic models, 

Compartment modeling: One compartment model- IV bolus, IV infusion, 

Extra-vascular; Multi Compartment models; Two compartment - model - IV 

bolus, IV infusion, Extra-vascular, Three Compartment model in brief, 

Application of pharmacokinetics in new drug development and designing of 

dosage forms and Novel drug delivery systems. 

20 Hrs  
 

7.  Non-Linear Pharmacokinetics: Cause of non-linearity, Michaelis - Menten 

equation, Estimation Kmax and Vmax. 

05 Hrs  
 

8.  Excretion Of Drugs: Renal and non-renal excretion, Concept of clearance - 

Renal clearance, Organ clearance & Hepatic clearance.  

05 Hrs  
 

9.  Dosage Regimen: Multiple dosing with respect to IV and oral route, Concept 

of loading dose, maintenance dose, Accumulation index, Adjustment of 

dosage in renal and hepatic impairment, Individualization of therapy, 

Therapeutic Drug Monitoring. 

10 Hrs  
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Biopharmaceutics and Pharmacokinetics (Practicals) 
                 

Suggested Practical Exercises: (At least 15 experiments to be conducted) 

1. Improvement of dissolution characteristics of slightly soluble drugs by Various Solid 

dispersion techniques and solvent deposition systems (4 experiments). 

2. Comparison of dissolution of two different marketed products /brands (2 experiments). 

3. Influence of polymorphism on solubility and dissolution (2 experiments). 

4. Protein binding studies of a highly protein bound drug & poorly protein bound drug.    
(2 experiments). 

5. Bioavailability studies of Paracetamol by salivary data (1 experiment). 

6. Calculation of Ka, Ke, t 1/2, Cmax and Tmax for two sets of data (2 experiments). 

7. Calculation of bioavailability from the given urinary excretion data for two drugs (2 

experiments) 

8. Calculation of AUC and bioequivalence from the given data for two drugs (2 
experiment). 

REFERENCES 

 

1. Biopharmaceutics and Clinical Pharmacokinetics by Milo Gibaldi, 4th edition, 

Philadelphia, Lea and Febiger, 1991 

2. Biopharmaceutics and Pharmacokinetics, A. Treatise, D .M. Brahmankar and Sunil B. J 
aiswal., Vallab Prakashan, Pitampura, Delhi 

3. Applied Biopharmaceutics and Pharmacokinetics by Shargel. Land YuABC, 2nd edition, 

Connecticut Appleton Century Crofts, 1985 

4. Textbook of Biopharmaceutics and Pharmacokinetics, Dr. Shobha Rani R. Hiremath, 
Prism Book 

5. Pharmacokinetics by Milo Gibaldi and D. Perrier, 2nd edition, Marcel Dekker Inc., New 

York, 1982 

6. Current Concepts in Pharmaceutical Sciences: Biopharmaceutics, Swarbrick. J, Lea and 
Febiger, Philadelphia, 1970 

7. Clinical Pharmacokinetics, Concepts and Applications 3rd edition by Malcolm Rowland 

and Thom~ N. Tozer, Lea and Febiger, Philadelphia, 1995 

8. Dissolution, Bioavailability and Bioequivalence, Abdou. H.M, Mack Publishing 
Company, Pennsylvania 1989 

9. Biopharmaceutics and Clinical Pharmacokinetics, An Introduction, 4th edition, revised 

and expande by Robert. E. Notari, Marcel Dekker Inc, New York and Basel, 1987. 

10. Biopharmaceutics and Relevant Pharmacokinetics by John. G Wagner and M. 
Pemarowski, 1

st
  edition, Drug Intelligence Publications, Hamilton, Illinois, 1971. 

11. Encyclopedia of Pharmaceutical Technology, Vol 13, James Swarbrick, James. G. 

Boylan, Marcel Dekker Inc, New York, 1996. 
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PAPER - IV  

Advances in Drug Delivery Systems 

 
THEORY                                     75 HOURS 
 

1.  Sustained release formulations: Introduction, concept advantages and 

disadvantages. Physicochemical and biological properties of drugs relevant to 

sustained release formulations. 

 

06 Hrs  

 

2.  Polymer Science: Introduction, polymer classification, application of polymers in 

formulation of controlled drug delivery systems, biodegradable and natural 

polymers. 

 

06 Hrs  

 

3.  Concept and System Design for Rate-Controlled Drug Delivery:  Classification 

of rate controlled drug delivery systems, rate-programmed release, activation- 

modulated and feedback-regulated drug delivery systems, effect of system 

parameters on controlled release drug delivery.  

 

06 Hrs  

 

4.  Controlled Release Oral Drug Delivery Systems: Dissolution, Diffusion, 

Combination of dissolution and diffusion controlled, Osmotic pressure controlled, 

hydrodynamically balanced systems, pH controlled, ion exchange controlled 

systems. 

 

08 Hrs  

 

5.  Mucoadhesive Drug Delivery Systems: Buccal drug delivery systems, concepts, 

advantages and disadvantages, structure of oral mucosa, transmucosal 

permeability, mucosal membrane models, permeability enhancers, in vitro and in 

vivo methods for buccal absorption. Nasal and pulmonary drug delivery systems 

and its applications. 

 

08 Hrs  

 

6.  Ocular Drug Delivery Systems: Formulation and evaluation of ocular controlled 

drug delivery systems. Pilocarpine delivery system, ophthalmic inserts. 

06 Hrs  

 

7.  Transdermal Drug Delivery Systems: Permeation through skin, factors affecting 

permeation, basic components of TDDS, formulation approaches used in 

development of TDDS and their evaluation, permeation enhancers. 

 

08 Hrs 

 

8.  Parenteral Controlled Release Drug Delivery Systems: Approaches for 

injectable controlled release formulations and development of Implantable drug 

delivery systems. 

06 Hrs 

 

9.  Intrauterine Drug Delivery Systems: Development of intra uterine devices 

(IUDs), copper IUDs, hormone-releasing IUDs. 

06 Hrs  

 

10.  Targeted Drug Delivery Systems: Concept. Advantages and disadvantages, 

biological processes and event involved in drug targeting, nanoparticles,  

liposomes, resealed erythrocytes, microspheres, magnetic microspheres, and 

monoclonal antibodies. 

 

08 Hrs  

 

11.  Protein and Peptide Drug Delivery: Introduction, classification and structure of 

protein, drug delivery systems for proteins and peptides, manifestation of protein 

instability and stability. 

 

07 Hrs  
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Advances in Drug Delivery Systems (Practicals) 

Suggested practical experiments (at least 15 experiments to conducted) 

1. Preparation and evaluation of albumin microspheres 

2. Preparation and evaluation of microcapsules by different microencapsulation technique  

3. Preparation and evaluation of matrix tablets using various polymers  

4. Study on diffusion of drugs through various polymeric membranes 

5. Preparation and in vitro evaluation of buccal mucoadhesives  

6. Preparation and evaluation of transdermal films 

7. Preparation and evaluation of hydrodynamically balanced tablets 

8. Study of in vitro dissolution of various sustained release formulations of marketed 

products  

REFERENCES 

1. Y W. Chien, Novel Drug Delivery Systems, 2nd edition, revised and expanded, Marcel 
Dekker, Inc., New York, 1992. 

2. Robinson, J. R., Lee V. H. L, Controlled Drug Delivery Systems, Marcel Dekker, Inc., 
New York, 1992. 

3. Encyclopedia of controlled delivery, Editor- Edith Mathiowitz, Published by Wiley 
Interscience Publication, John Wiley and Sons, Inc, New York! Chichester/Weinheim 

4. N.K. Jain, Controlled and Novel Drug Delivery, CBS Publishers & Distributors, New 
Delhi, First edition 1997 (reprint in 2001). 

5. S.P.Vyas and R.K.Khar, Controlled Drug Delivery - concepts and advances, Vallabh 
Prakashan, New Delhi, First edition 2002. 

 

Journals 

1. Indian Journal of Pharmaceutical Sciences (IPA) 

2. Indian drugs (IDMA) 

3. Journal of controlled release (Elsevier Sciences) desirable 

4. Drug Development and Industrial Pharmacy (Marcel & Decker) desirable 
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M. Pharm - Pharmaceutical Analysis (MPA) 
 
 

Paper Subject Code 

I  Modern Analytical Techniques MAT01 

II  Food and cosmetic analysis MPA02 

III  Advanced Pharmaceutical techniques MPA03 

IV  Quality control and Quality Assurance MPA04 
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PAPER  - I   

 

Modern Analytical Techniques 

 

THEORY                           75 HOURS 

1.  UV-Visible spectroscopy: Introduction of Electromagnetic spectrum, Theory, 

Laws, Instrumentation and terminology associated with UV-Visible 

spectroscopy,  Choice of solvent and solvent effect, Spectrophotometric 

titrations, Wood ward ï Fiesure rule, Applications of UV-Visible spectroscopy. 

06 Hrs 

2.  Spectroflourimetry: Theory of Fluorescence, Factors affecting fluorescence, 

Quenchers, Instrumentation and Applications of fluorescence 

spectrophotometer. 

04 Hrs 

3.  Flame emission spectroscopy and Atomic absorption spectroscopy: Principle, 

Instrumentation, Interferences and Applications. 

04 Hrs 

4.  IR spectroscopy: Theory, Molecular vibrations and their types, Instrumentation 

of dispersive IR spectrometer, Sample handling in IR, Instrumentation of 

Fourier - Transform IR spectrometer, Factors affecting vibrational frequencies, 

ATR-IR, Interpretation and Applications of IR spectroscopy 

08 Hrs 

5.  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, Brief outline of principles of FT-NMR with reference to 13CNMR: 

Spin spin and spin lattice relaxation phenomenon. 
13

C NMR, 1-D and 2-D 

NMR, NOESY and COSY techniques, Interpretation and Applications of NMR 

spectroscopy. 

14 Hrs 

6.  Mass Spectroscopy: Principle, Theory, Instrumentation of Mass Spectroscopy, 

Different types of ionization like electron impact, chemical, field, FAB and 

MALDI, Analyzers of Quadrupole and Time of Flight, Mass fragmentation and 

its rules, Fragmentation of important functional groups like alcohols, amines, 

carbonyl groups and alkanes, Meta stable ions, Mc Lafferty rearrangement, 

Ring rule, Isotopic peaks, Tandem Mass Instruments, Interpretation and 

Applications of Mass spectroscopy. 

 

10 Hrs 
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7.  Chromatography: Principle, Apparatus, Instrumentation, Chromatographic 

parameters, Factors involved, Endpoint determination and Applications of the 

following: 

a) Paper chromatography   b) Thin Layer chromatography  

c) Ion exchange chromatography   d) Column chromatography  

e) Gas chromatography   f) GC-MS  

g) High Performance Liquid chromatography   h) LC-MS  

i) High Performance Thin Layer chromatography  

 k) Super critical fluid chromatography  l) Affinity chromatography  

10 Hrs 

8.  Electrophoresis: Principle, Instrumentation, Working conditions, factors 

affecting        separation and applications of the following: 

a) Paper electrophoresis        b) Gel electrophoresis  

c) Capillary electrophoresis  d)  one electrophoresis  

  e) Moving boundary electrophoresis      f) Iso electric focusing 

06 Hrs 

9.  X ray Crystallography:  Production of X rays, Different X ray methods, Braggs 

law, Rotating crystal technique, X ray powder technique, Types of crystals, 

Interpretation of diffraction patterns and applications of X-ray diffraction. 

03 Hrs 

10.  Optical Rotatory Dispersion: Principle, Plain curves, Cotton effect, Circular 

Dichroism, Measurement of rotaion angle in ORD and applications 

03 Hrs 

11.  Radioimmunoassay: Importance, various components, Principle, Different 

methods, Limitation and Applications of Radio immuno assay. 

03 Hrs 

12.  Statistical Analysis ï Introduction, Significance of statistical methods, normal  

distribution, probability, degree of freedom, standard deviation, correlation,  

variance, accuracy, precision, classification of errors, reliability of results, 

confidence interval, test for statistical significance ï Students T test, F test, Chi 

square test, Correlation and regression. 

04 Hrs 
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Modern Analytical Techniques (Practicals) 

 

Minimum 15 experiments to be conducted 

1. Use of UV Vis spectrophotometer for analysis of pharmacopoeial compounds and their 

formulations (4 Experiments). 

2. Simultaneous estimation of combination formulations by UV spectrophotometer                  

(4 Experiments). 

3. Effect of pH and solvent on UV spectrum of certain drugs. 

4. Experiments based on HPLC and Gas Chromatography (2  Experiments) 

5. Experiments on factors affecting the absorbance parameters in UV and fluorescence. 

6. Separation and quantitative analysis of various components by TLC and HPTLC techniques  

( 1 Experiment in each technique) 

7. Interpretation of IR, NMR and MASS spectra (2 compound each) 

8. Gradient elution and other technique in column Chromatography (Minor Experiment) 

9. Separation by electrophoresis 

REFERENCES 

1. Spectrometric Identification of Organic compounds - Robert M Silverstein, Sixth edition, 

John Wiley & Sons, 2004. 

2. Fundamentals of Statistics ï Elhance, Kitab Mahal.   

3. Principles of Instrumental Analysis - Doglas A Skoog, F. James Holler, Timothy A. Nieman, 

5
th
 edition, Eastern press, Bangalore, 1998.  

4. Vogelôs Text book of quantitative chemical analysis -   Jeffery, Basset, Mendham, Denney, 

5
th
 edition, ELDS, 1991.   

5. Instrumental methods of analysis ï Willards, 7
th
 edition, CBS publishers. 

6. Practical Pharmaceutical Chemistry ï Beckett and Stenlake, Vol II, 4
th
 edition, CBS 

Publishers, New Delhi, 1997.  

7. Organic Spectroscopy - William Kemp, 3
rd
 edition, ELBS, 1991.  

8. Quantitative analysis of Pharmaceutical formulations by HPTLC - P D Sethi, CBS 

Publishers, New Delhi. 
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9. Pharmacutical Analysis - Higuchi, Brochmman and Hassen, 2
nd

 Edition, Wiley ï Interscience 

Publications, 1961. 

10. Quantitative Analysis of Drugs in Pharmaceutical formulation - P D Sethi, 3
rd
 Edition, CBS 

Publishers, New Delhi, 1997. 

11. Pharmaceutical Analysis- Modern methods  ï Part B - J W Munson, Volume 11,   Marcel 

Dekker Series 

12. Analytical Profiles of Drug substances ï Klaus Florey, Volume 1 ï 20, Elsevier, 2005  

13. Analytical Profiles of Drug substances and Excipients ï Harry G. Brittain, Volume 21 ï 30, 

Elsevier, 2005. 
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PAPER - II  

Food and Cosmetic Analysis  

THEORY                                                                                                                       75 HOURS 

1.  General analytical methods for the food constituents such as carbohydrates, 

proteins and fats with special emphasis in the determination of moisture, ash, 

nitrogen and physical constituents. 

07 Hrs 

2.  General methods of analysis for oils and fats such as Iodine value,  

Saponification value, Acid value,  Rancidity and special tests for individual oils 

like Arachis oil, sesame oil, sunflower oil, cotton seed oil,  fish oil and fat 

soluble vitamins. 

08 Hrs 

3.  General Analytical methods for milk, milk constituents and milk products like 

ice cream, milk powder, butter, margarine, cheese including adulterants and 

contaminants of milk. 

10 Hrs 

4.  Analysis of fermentation products like wine, spirits, beer and vinegar. 07 Hrs 

5.  Legislation regulations of food products with special emphasis of BIS and A. G 

Mark, US-FDA. 
08 Hrs 

6.  General study of raw materials used in the cosmetic industry including quality 

control tests. 
07 Hrs 

7.  In process quality control tests for the following cosmetics products such as 

baby care powders, skin care products, dental products, personal hygiene 

preparations, lips sticks, hair products and skin creams.  

10 Hrs 

8.  Safety legislation to cosmetic products and different toxicity tests for the 

cosmetics. 

08 Hrs 

9.  Indian standard specifications laid down for sampling and testing of various 

cosmetics in finished form by the BIS. 

10 Hrs 
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Food and Cosmetic Analysis (Practicals) 

                                         

1) Assay of food constituents by different titrations and instruments 

2) Estimation of food contaminants  by different analytical methods  

3) Quantitative determination of cosmetics  

4) Quality control tests of cosmetics  

 

 

REFERENCES 

 

1. The chemical analysis of foods ï David Pearson, Seventh edition, Churchill Livingstone, 

Edinburgh London, 1976  

2. Introduction to the Chemical analysis of foods ï S. Nielsen, Jones & Bartlett publishers, 

Boston London, 1994.    

3. Official methods of analysis of AOAC International, sixth edition, Volume I & II, 1997. 

4. Analysis of Food constituents ï Multon, Wiley VCH. 

5. Indian Standard Toothpaste specification, second revision, BIS, New Delhi. 

6. Indian Standard specification for hair creams, first revision, BIS, New Delhi. 

7. Harryôs Cosmeticology ï Wilkinson, Moore, seventh edition, George Godwin, 1982.  
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PAPER - III  

Advanced Pharmaceutical Techniques 

THEORY                                                                                                                 75 HOURS 

1.  Analytical principle, procedure and applications of the following reagents: 

a) Ninhydrin  b) 3-Methyl 2- benzthiazolinone hydrazone [MBTH] c) Folin ï 

Ciocaltau [FC] d) Para dimethyl amino benzaldehyde [PDAB]   e) Para dimethyl 

amino cinnamaldehyde [PDAC]  f) 2, 6- Dichloroquinone chlorimide  g) 1,2- 

napthaquinone-4- sulfonate  h) 2,3,5-Triphenyltetrazolium i) 2,4- Dinitro Phenyl 

hydrazine [DNPH] j) Bratton ï Marshall reagent 

10 Hrs 

2.  Calibration, validation and cleaning validation for the following instruments used in 

pharmaceutical industry: 

a) HPLC     b) HPTLC      c) GC     d) IR      e) UV 

07 Hrs 

3.  Principles and procedure involved in quantitative estimation of following functional 

groups in drugs: 

a) Hydroxyl  b) Amine c) Carboxyl d) Aldehyde e) Ketone f) Ester g) Methoxyl  

08 Hrs 

 

4.  Analytical Principle and procedure involved in the analysis of drugs containing the 

following classes:  

a). Alkaloids (Ephedrine, Reserpine and Ergotamine) 

b). Glycosides (Digoxin and Strophanthin) 

c). Antibiotics (Penicillin, Chloramphenicol and Erythromycin) 

d). Steroids (Cholesterol, Progesterone and Androgen) 

e). Vitamins (A, B1, B2, B12 and C) 

10 Hrs 

5.  Analytical determination of the following elements: 

a) Sodium   b) Potassium   c) Calcium   d) Halogens   e) Phosphorus   e) Sulphur 

08 Hrs 

6.  Biological tests and assays of the following:   

a. Adsorbed Tetanus vaccine              b. Adsorbed Diphtheria vaccine 

c. Human anti haemophilic vaccine   d. Rabies vaccine 

e. Tetanus Anti toxin                          f. Tetanus Anti serum 

g. Oxytocin                                         h. Heparin sodium IP               i. Venom  

12 Hrs 

7.  General principle and procedure involved in the bio-analytical methods such as 

Liquid - Liquid extraction, Solid phase extraction and membrane filtration with 

special emphasis of Therapeutic Drug Monitoring and Bioequivalence studies. 

10 Hrs 

8.  Analytical principle and procedure involved in the assay of following methods with 

special emphasize of the official drugs in IP:    

a) Complexometric titration  b) Non aqueous titration c) Redox titration                    

d)    Diazotization titration             e)   UV ï Visible method         f)   HPLC 

06 Hrs 

9.  Validation of water supply system with emphasis of demineralised water, distilled 

water and water for injection. 

04 Hrs 
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   Advanced Pharmaceutical Techniques (Practicals)      

1) Assay of official compounds by different titrations and instruments 

2) Calibration and validation of different analytical equipments like pH meter, flourimeter, 

flame photometer, IR, UV and HPLC  

3) Quantitative determination of different functional groups 

4) Colorimetric determination of drugs by using different reagents 

 

REFERENCES 

1. Vogelôs textbook of quantitative chemical analysis - Jeffery J Bassett, J. Mendham, R. C. 

Denney., 5
th
 edition, ELBS, 1991. 

2. Practical Pharmaceutical Chemistry -  Beckett and Stenlake, Vol II, 4
th
 Edition, CBS 

publishers, New Delhi, 1997. 

3.  Textbook of Pharmaceutical Analysis - K A Connors, 3
rd
 Edition, John Wiley & Sons, 

1982. 

4.  Pharmaceutical Analysis - Higuchi, Brochmman and Hassen, 2
nd

 Edition, Wiley ï Inter 

science Publication, 1961. 

5. Quantitative Analysis of Drugs in Pharmaceutical formulation ï P. D Sethi, 3
rd
 Edition, 

CBS Publishers New Delhi, 1997. 

6. Pharmaceutical Analysis- Modern methods - J W Munson ï Part B, Volume 11, Marcel 

Dekker Series. 

7. The Quantitative analysis of Drugs - D C Carratt , 3
rd
 edition, CBS Publishers, NewDelhi, 

1964. 

8. Indian Pharmacopoeia Vol I , II & III 2006. 

9. Methods of sampling and microbiological examination of water, first revision, BIS 

10. Practical HPLC method development ï Snyder, Kirkland, Glajch, 2
nd

 edition, John Wiley  

& Sons. 

11. Analytical Profiles of drug substances ï Klaus Florey, Volume 1 ï 20, Elsevier, 2005 

12. Analytical Profiles of drug substances and Excipients ï Harry G. Brittan, Volume   21 ï 

30, Elsevier, 2005. 

13. The analysis of drugs in biological fluids -  Joseph Chamberlain, 2
nd

 edition, CRC press, 

London.  
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PAPER - IV  

Quality Control and Quality Assurance 

THEORY                                                                                                                       75 HOURS  

 

1.  Definition - Quality control and Quality assurance, concept and philosophy 

of TQM, GMP, ICH and ISO 9000. 

05 Hrs 

2.  Organization and personnel responsibilities, training, hygiene and personal 

records, drug industry location, design, construction and plant lay out, 

maintenance, sanitation, environmental control, utilities and maintenance of 

sterile areas, control of contamination and Good Warehousing Practice. 

09 Hrs 

3.  Equipments and raw materials: Equipments selection, purchase 

specifications, maintenance, clean in place, purchase specifications and 

maintenance of stores for  raw materials, selection of vendors. 

07 Hrs 

4.  Quality control test for containers, closers, caps, secondary packing 

materials and line clearance. 

08 Hrs 

5.  Document maintenance in pharmaceutical industry: Batch Formula Record, 

Master Formula Record, Quality audit reports and documents, quality 

reports, distribution records, complaints and evaluation of complaints, 

Handling of return good, recalling and waste disposal. 

08 Hrs 

6.  In process quality control and finished products quality control for following 

formulation in pharma industry: tablets, capsules, ointments, suppositories, 

creams, modified release products (controlled release, sustained release 

products, etc), parenterals, ophthalmic and surgical products. 

10 Hrs 

7.  Quality control of radio pharmaceutical and radio chemical methods in 

analysis. 

05 Hrs 

8.  GLP : Scope of GLP, Quality assurance unit, SOP, protocols for conduct of 

clinical & non clinical testing, control on animal house, report preparation 

and documentation. 

08 Hrs 

9.  NABL certification and accreditation procedure, Patent regime and 

intellectual property rights. Consumer protection and environment protection 

act. Present status and scope of pharmaceutical industry in India. 

07 Hrs 

10.  Regulatory affairs: Regulatory aspects related to pharmaceutical industry in 

India, US-FDA and European commissions related with analytical method 

and bio analytical method development and its validation. 

08 Hrs 
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Quality Control and Quality Assurance (Practicals)                

     

1)   In process quality control tests for different formulations 

2) Quality control tests for secondary packing materials  

3) Assay of raw materials as per official monographs  

4) Testing of related and foreign substances in drugs and raw materials 

 

REFERENCES 

1) Quality Assurance Guide by organization of Pharmaceutical Procedures of India, 3
rd

 

revised edition, Volume I & II, Mumbai, 1996. 

2) Good Laboratory Practice Regulations, 2
nd

 Edition, Sandy Weinberg Vol. 69, Marcel 

Dekker Series, 1995.  

3) Quality Assurance of Pharmaceuticals- A compedium of Guide lines and Related 

materials Vol I  & II, 2
nd

 edition, WHO Publications, 1999. 

4) How to Practice GMPôs ï P P Sharma, Vandana Publications, Agra, 1991. 

5) The International Pharmacopoeia ï vol I, II, III, IV & V - General Methods of Analysis 

and Quality specification for Pharmaceutical Substances, Excepients and Dosage forms, 

3
rd
 edition, WHO, Geneva, 2005.  

6) Good laboratory Practice Regulations ï Allen F. Hirsch, Volume 38, Marcel Dekker 

Series, 1989. 

7) ICH guidelines 

8) ISO 9000 and total quality management    

9) The drugs and cosmetics act 1940 ï Deshpande, Nilesh Gandhi, 4
th
 edition, Susmit 

Publishers, 2006. 

10) QA Manual ï D.H. Shah, 1
st
 edition, Business Horizons, 2000. 

11) Good Manufacturing Practices for Pharmaceuticals a plan for total quality control ï 

Sidney H. Willig, Vol. 52, 3
rd
 edition, Marcel Dekker Series. 
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M. Pharm - Pharmaceutical Biotechnology (MBT)  
 
 

Paper Subject Code 

I  Modern Analytical Techniques MAT01 

II  Microbial and Cellular biology  MBT02 

III  Bioprocess technology MBT03 

IV  Advances Pharmaceutical Biotechnology MBT04 
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PAPER  - I   

 

Modern Analytical Techniques 

 

THEORY                           75 HOURS 

1.  UV-Visible spectroscopy: Introduction of Electromagnetic spectrum, Theory, 

Laws, Instrumentation and terminology associated with UV-Visible 

spectroscopy,  Choice of solvent and solvent effect, Spectrophotometric 

titrations, Wood ward ï Fiesure rule, Applications of UV-Visible spectroscopy. 

06 Hrs 

2.  Spectroflourimetry: Theory of Fluorescence, Factors affecting fluorescence, 

Quenchers, Instrumentation and Applications of fluorescence 

spectrophotometer. 

04 Hrs 

3.  Flame emission spectroscopy and Atomic absorption spectroscopy: Principle, 

Instrumentation, Interferences and Applications. 

04 Hrs 

4.  IR spectroscopy: Theory, Molecular vibrations and their types, Instrumentation 

of dispersive IR spectrometer, Sample handling in IR, Instrumentation of 

Fourier - Transform IR spectrometer, Factors affecting vibrational frequencies, 

ATR-IR, Interpretation and Applications of IR spectroscopy 

08 Hrs 

5.  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, Brief outline of principles of FT-NMR with reference to 13CNMR: 

Spin spin and spin lattice relaxation phenomenon. 
13

C NMR, 1-D and 2-D 

NMR, NOESY and COSY techniques, Interpretation and Applications of NMR 

spectroscopy. 

14 Hrs 

6.  Mass Spectroscopy: Principle, Theory, Instrumentation of Mass Spectroscopy, 

Different types of ionization like electron impact, chemical, field, FAB and 

MALDI, Analyzers of Quadrupole and Time of Flight, Mass fragmentation and 

its rules, Fragmentation of important functional groups like alcohols, amines, 

carbonyl groups and alkanes, Meta stable ions, Mc Lafferty rearrangement, 

Ring rule, Isotopic peaks, Tandem Mass Instruments, Interpretation and 

Applications of Mass spectroscopy 

 

10 Hrs 
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7.  Chromatography: Principle, Apparatus, Instrumentation, Chromatographic 

parameters, Factors involved, Endpoint determination and Applications of the 

following: 

a) Paper chromatography   b) Thin Layer chromatography  

c) Ion exchange chromatography   d) Column chromatography  

e) Gas chromatography   f) GC-MS  

g) High Performance Liquid chromatography   h) LC-MS  

i) High Performance Thin Layer chromatography  

 k) Super critical fluid chromatography  l) Affinity chromatography  

10 Hrs 

8.  Electrophoresis: Principle, Instrumentation, Working conditions, factors 

affecting        separation and applications of the following: 

a) Paper electrophoresis        b) Gel electrophoresis  

c) Capillary electrophoresis  d)  one electrophoresis  

  e) Moving boundary electrophoresis      f) Iso electric focusing 

06 Hrs 

9.  X ray Crystallography:  Production of X rays, Different X ray methods, Braggs 

law, Rotating crystal technique, X ray powder technique, Types of crystals, 

Interpretation of diffraction patterns and applications of X-ray diffraction. 

03 Hrs 

10.  Optical Rotatory Dispersion: Principle, Plain curves, Cotton effect, Circular 

Dichroism, Measurement of rotaion angle in ORD and applications 

03 Hrs 

11.  Radioimmunoassay: Importance, various components, Principle, Different 

methods, Limitation and Applications of Radio immuno assay. 

03 Hrs 

12.  Statistical Analysis ï Introduction, Significance of statistical methods, normal  

distribution, probability, degree of freedom, standard deviation, correlation,  

variance, accuracy, precision, classification of errors, reliability of results, 

confidence interval, test for statistical significance ï Students T test, F test, Chi 

square test, Correlation and regression. 

04 Hrs 
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Modern Analytical Techniques (Practicals) 

 

Minimum 15 experiments to be conducted 

1. Use of UV Vis spectrophotometer for analysis of pharmacopoeial compounds and their 

formulations (4 Experiments). 

2. Simultaneous estimation of combination formulations by UV spectrophotometer             

(4 Experiments). 

3. Effect of pH and solvent on UV spectrum of certain drugs. 

4. Experiments based on HPLC and Gas Chromatography (2  Experiments) 

5. Experiments on factors affecting the absorbance parameters in UV and fluorescence. 

6. Separation and quantitative analysis of various components by TLC and HPTLC 

techniques ( 1 Experiment in each technique) 

7. Interpretation of IR, NMR and MASS spectra (2 compound each) 

8. Gradient elution and other technique in column Chromatography (Minor Experiment) 

9. Separation by electrophoresis 

 

REFERENCES 

1. Spectrometric Identification of Organic compounds - Robert M Silverstein, Sixth edition, 

John Wiley & Sons, 2004. 

2. Fundamentals of Statistics ï Elhance, Kitab Mahal.   

3. Principles of Instrumental Analysis - Doglas A Skoog, F. James Holler, Timothy A. 

Nieman, 5
th
 edition, Eastern press, Bangalore, 1998.  

4. Vogelôs Text book of quantitative chemical analysis -   Jeffery, Basset, Mendham, 

Denney, 5
th
 edition, ELDS, 1991.   

5. Instrumental methods of analysis ï Willards, 7
th
 edition, CBS publishers. 

6. Practical Pharmaceutical Chemistry ï Beckett and Stenlake, Vol II, 4
th
 edition, CBS 

Publishers, New Delhi, 1997.  

7. Organic Spectroscopy - William Kemp, 3
rd
 edition, ELBS, 1991.  
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8. Quantitative analysis of Pharmaceutical formulations by HPTLC - P D Sethi, CBS 

Publishers, New Delhi. 

9. Pharmacutical Analysis - Higuchi, Brochmman and Hassen, 2
nd

 Edition, Wiley ï 

Interscience Publications, 1961. 

10. Quantitative Analysis of Drugs in Pharmaceutical formulation - P D Sethi, 3
rd
 Edition, 

CBS Publishers, New Delhi, 1997. 

11. Pharmaceutical Analysis- Modern methods  ï Part B - J W Munson, Volume 11,   Marcel 

Dekker Series 

12. Analytical Profiles of Drug substances ï Klaus Florey, Volume 1 ï 20, Elsevier, 2005  

13. Analytical Profiles of Drug substances and Excipients ï Harry G. Brittain, Volume 21 ï 

30, Elsevier, 2005. 
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Paper - II  

                                                                                              

Microbial and Cellular Biology 

THEORY                                                                                                                       75 HOURS 

  

1.  Microbiology  

Introduction ï Prokaryotes and Eukaryotes 

Bacteria, fungi and virus, structure, chemistry and morphology, cultural, 

physiological and reproductive features.  Methods of isolation, cultivation and 

maintenance, nomenclature, general classification, molecular and genotypic 

taxonomy. Nutrition and Growth.                                                                     

10 Hrs 

2.  Bioenergetics   

Basic aspects of cell regulation                                                       

Bioenergetics and metabolism- biochemical mechanisms of generating ATP,            

fuelling reactions of aerobic and anaerobic organisms, Production of secondary 

metabolites and its applications. 

06 Hrs 

3.  Molecular Genetics                                                          

Structure ï Replication ï synthesis and types of DNA and RNA Transcription, 

translation, Genetic code. 

06 Hrs 

4.  Microbial Genetics:                                            

Genetic organization of prokaryotes and eukaryotic cells, mutagenesis and repair 

mechanisms, types of mutants, application of mutagenesis in stain improvement, 

gene mapping of plasmids- types purification and application 

Transformation, conjugation and transduction, Phage genetics- genetic 

organization, phage mutation and lysogeny 

15 Hrs 

5.  Animal Biotechnology                                                 

Growth of Microorganisms in culture pertaining in bacteria, principles of 

microbial nutrition, physical and chemical environment for microbial growth, 

batch continuous and synchronous cultures. Stability and degeneration of 

microbial cultures. 

Growth of animal cells in culture, general procedure for cell culture, Nutrient 

composition, Primary, established and transformed cell cultures, applications of 

cell cultures in pharmaceutical industry and research. 

Growth of viruses in cell culture propagation and enumeration 

In vitro screening techniques- anti-tumor, anti-viral, cytotoxicity. 

10 Hrs 

6.  Immunology                                                                    

Cellular basis of immune response, immunity to viruses, bacteria and fungi, 

immuno deficiency disease ï hypersensitivity reactions, auto immune disease ï 

immunization- active and passive. 

16 Hrs 

7.  Pathogenesis and Chemotherapy           

Identifying the features of pathogenic bacteria, virus and fungi.  Mechanism of 

microbial pathogenicity, etiology and pathology of common microbial diseases, 

currently recommended therapy for common bacterial, fungal and viral 

infections, mechanism of action of antimicrobial agents and possible sites of 

chemotherapy. 

12 Hrs 
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Microbial and Cellular Biology (Practical) 

                                      

 

1. Fumigation of the laboratory 

2. Isolation and Purification of  microorganism from the soil 

3. Water analysis 

4. Determination of Minimum Inhibitory concentration by gradient plate technique 

5. UV- survival curve. 

6. Dark repair 

7. Determination of Minimum inhibitory concentration by serial dilution method. 

8. Production of Pigment 

9. Sterility test for injectable preparations 

10. Estimation of microbial load 

11. Bacterial endotoxin test.(Lal test) 

12. Animal Tissue culture 

13. Subculture/ Transfer/Passaging 

14. Cell counting 

15. Cytotoxic assay. 

 

 

 

 

REFERENCES 

 

1. Molecular Biology  by Freifeider 

2. Culture of animal cells ï A manual of Basic techniques by R. Ian Freshney 

3. General Microbiology by R.Y Stainer 

4. Essential and application of microbiology by Judy Kandal. 

5. Microbiology by pelczar, Reid and Chan. 

6. Microbial genetics ï David Freifeider. 

7. Immunology by Weir 

8. Immunology by ivan Roitt, David male. 

9. Medicinal Microbiology by Mackie and McCartney. 

10. Principles of Gene maupulating- RW Old and Primrose. 

11. Molecular cell biology by David Baltimore 

12. Therapeutic peptide and proteins; formulation, processing and delivery systems by Ajay 

K. Danga. 

13. Cell biology vol-I,II,III by Julio E.Cells 
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Paper - III  

 

Bioprocess Technology 

 

THEORY                                                                                                                       75 HOURS 

 

1.  Introduction to fermentation processes 

a). Basic principles of fermentation 

b). Detailed study of the design and operation of bioreactor, ancillary parts 

and function, impeller design and agitation, power requirements on 

measurements and control of dissolved oxygen, carbon dioxide, 

temperature, pH and foam 

c). Types of bioreactor - CSTR, tower, airlift, bubble column, packed glass 

bead, hollow fiber, configuration and application 

d). Computer control of fermentation process:  system configuration and 

application 

18 Hrs 

2.  Mass transfer and Rheology                          

a). Mass transfer - theory, diffusional resistance to oxygen requirements of 

microorganisms, measurements of mass transfer co- efficient and factor 

affecting them, effects of aeration and agitation on mass transfer, supply 

of air, air compressing, cleaning and sterilization of air and plenum 

ventilation, air sampling and testing standards for air purity 

b). Rheological properties of fermentation system and their importance in 

bioprocessing 

10 Hrs 

3.  Microbial growth kinetics                             

Reaction kinetics, michaelis - menten constant and monod equation- derivation 

for biomass estimation, lineweaver - burke plot, thermal death kinetics. 

04 Hrs 

4.  Cultivation and immobilized culture system 

a). Cultivation system - batch culture, continuous culture, fed batch culture. 

Graphical plot representing the above systems. 

b). Introduction to immobilization, techniques, immobilization of whole cell, 

use of immobilized culture system to prepare fine chemicals. 

05 Hrs 

5.  Scale up of fermentation process 

Principles, theoretical considerations, techniques used, media for fermentation, 

HTST sterilization, advantage and disadvantage, liquid sterilization. 

04 Hrs 
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6.  Scale down of fermentation process                

Theory, equipment design and operation, methods of filtration, solvent extraction, 

chromatographic separation, crystallization turbidity analysis and cell yield 

determination, metabolic response assay, enzymatic assay, bio autographic 

techniques and disruption of cells for product recovery. 

06 Hrs 

7.  a). Isolation, screening: primary and secondary, maintenance of stock culture, 

strain improvement for increased yield. 

b). Actinomyces - methods of isolation, cultivation and maintenance, 

nomenclature, general classification, molecular and genotypic taxonomy 

and application of industrially important microbes. 

10 Hrs 

8.  a)   Bioprocessing of the following industrially important microbial metabolites 

a. Organic solvents        - Alcohol, Glycerol and acetone-butanol 

b. Organic acids              - Citric acids, Lactic acids, Itaconic acid, acetic 

acid and Gluconic acid 

c. Antibiotics                  - Penicillin, Streptomycin, Griseofulvin, 

Cephalosporins, Amphotercin B, Rifampicin, 

Mitimycin C and Tetracyclines 

d. Vitamins                      - Vit - B12, Riboflavin and Vit C 

e. Amino acids                -  Glutamic acids, Lysine, Cyclic AMP and GMP 

b) Biosynthetic pathways for some secondary metabolites, microbial  

transformation of steroids and alkaloids 

16 Hrs 

9.  Regulation governing the manufacturing of biological products 02 Hrs 
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Bioprocess Technology (Practicals) 

 

1. Isolation and secondary screening of industrially important microorganisms 

2. Strain improvement for increased yield by stress inducers 

3. Preparation, calibration and standardization of bioreactor 

4. Power calculations, KLa determinations and MTR calculations of a typical bioprocess 

5. Construction of growth curve and determination of specific growth rate and doubling 

time 

6. Biomass estimation by monitoring protein synthesis and sugar depletion 

7. Isolation and purification of extra cellular enzyme by  

       a. Precipitation- Acetone, ethanol and ammonium sulphate  

       b. Dialysis   

       c. Column chromatography. 

8. Enzyme kinetic study 

a. Effect of metal ion concentration 

b. Effect of pH 

c. Effect of temperature 

d. Effect of varying substrate concentration 

e. Kinetic parameter calculations 

9. Protein separation by aqueous two- phase partitioning 

10. Fermentation process of alcohol and wine production 

11. Fermentation of vitamins and antibiotics 

12. Whole cell immobilization engineering 

a. Using various polymer 

b. Study of physical characteristics 

c. Comparison of efficacy of immobilized and free cells 

13. Scale down processing 

a. Methods of cell disruption 

b. Typical isolation process for antibiotics 

c. Purification by chromatographic techniques 

14. Microbiological assay of antibiotics 

15. Thermal death kinetics of bacteria and its applications 
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REFERENCES 

1. Principles of fermentation technology by Peter F. Stanbury, Allan Whitaker, Stephen J. 

Hall 

2. Industrial microbiology by I. F. Casida 

3. Industrial microbiology by B. M. Miller and W. Liteky 

4. Microbial technology, volume I and II by H. Peppler 

5. Industrial biotechnology by Vedpal S. Malik and Padma Sridhar 

6. Biochemistry of industrial microorganisms by C. Rainbow and Rose 

7. Biochemical engineering by F.C. Webb 

8. Biochemical engineering by R. Steel 

9. Biochemical engineering fundamentals by Balley and Ollis 

10. Current protocols in molecular biology, volume I and II by F.M. Asubel, John Wiley 

Publishers 

11. Biotechnology of antibiotics and other bioactive microbial metabolites by Cianeario 

Lancini and Rolando Lorenzetti 

12. Biological reaction engineering by I.J. Dunn, E. Heinzle, J. Ingham, J.E. Prenosil 

13. Bioreactor design and product yield by Butterworth and Helhemann 

14. Enzyme assays - a practical approach by Robert Elsenthal and Michael J. damson 

15. Fermentation and biochemical engineering handbook by Henry C. Vogel 

16. Industrial microbiology by A. H. Patel 
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Paper - IV                

 

 Advances in Pharmaceutical Biotechnology 

THEORY                                                                                                                       75 HOURS 

 

1. Enzymology  

Introduction, Classification, Source, Extraction, Purification, Enzyme 

specificity, Enzyme catalysis Industrial applications. 

03 Hrs 

 

2. Recombinant DNA Technology                                                              

Introduction:  Cutting and Joining of DNA molecules, Genetic engineering 

techniques of Gene manipulation, chemical synthesis of DNA, analysis of 

DNA sequences, whole genome sequencing, site directed mutagenesis.        

Signal transduction, oncogenes and their proteins. 

Application of genetic engineering in the production of regulatory protein like 

interferon, Erythropoietin, Hepatitis- B and Insulin. 

08 Hrs 

 

3. Gene Biology                                                         

1. Importance of Gene cloning- the early development of genetics ïthe 

advent of gene cloning- specialized tools and techniques- impact or 

recombinant DNA techniques on research and biotechnology 

2. Vehicles ï Plasmids, Cosmid, Plasmids, Bacteriophage and other 

advanced vectors. 

3. Purification of DNA from living cells- preparation of total DNA- 

Plasmid DNA-preparation of Bacteriophage DNA 

4. Manipulation of purified DNA- the range of DNA manipulative 

enzymes- Enzymes for cutting DNA- restriction endonucleases-

Ligation- Joining of DNA molecules together 

5. Introduction of DNA into living cells-Transformation ï the Uptake of 

DNA by the bacterial cells- Identification of recombinant- Introduction 

of phage DNA into bacterial cells. 

6. Cloning vectors for E. Coli- Based on E.Coli Plasmids- M13 

Bacteriophage- ɚ-Bacteriophage- other high capacity vectors enable 

genomic libraries to be constructed- vectors for other organisms other 

then E. Coli   

25 Hrs 

 Application of cloning in gene analysis                                             

1. Obtaining a clone of specific gene ïthe Problem of selection- Direct 

selection-Identification of clone from a gene library- Methods for 

clone identification. 
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2. Studying of gene and genome structure- study about the location of 

the cloned gene ï Working out the structure of gene- study of genome 

structure using cloned gene. 

3. Studying of gene expression- Lacoperon ïTrpOperonð

Transcriptional regulations by alternative ů factors 

4. The Polymerase chain reaction- and its application ï Molecular 

markers- RFLP (Restriction Fragment Length Polymorphism) 

Random amplified polymeric DNA (RAPDs). Blotting techniques. 

 Gene cloning in research and Biotechnology                                                                                                                

1. Production of proteins from the cloned genes- Special vectors for 

expression of foreign genes in E. coli- General problems with the 

production of recombinant protein in E. coli- production of 

recombinant protein by eukaryotic cells. 

2. Gene cloning in medicine ï Production of recombinant 

pharmaceuticals- Identification of genes responsible for the human 

disease ï gene therapy. 

3. Synthesis of commercial products by recombinant microorganisms ï 

synthesis of amino acids- removal of lipids- cloning antibiotic 

biosynthesis gene- synthesis of noval natibiotica and peptide 

antibiotics- biopolymer such as Xanthan gum production, animal 

adhesive biopolymer- polyhydroxy alkonates 

 

4. Gene transfer to animal cell                                            

Introduction, DNA medicated transformation, Gene transfer by viral   

transduction, summary of expression systems for animal cells, Genetic    

manipulation of mammals, DNA transfer to other vertebrates. 

07 Hrs 

5. Human Molecular Genetics:                                            

 Modes of human inheritance- Genetic linkage and Gene mapping- Detection 

and estimation of genetic linkage in humans- genetic mapping of Human  

chromosomes, genetic polymorphism- comprehensive human linkage maps 

mapping of genetic disease locus to a chromosome location- whole genome            

BAC map- radiation hybrid mapping- Human Genome sequence- detection 

of mutation in human genes- single strand conformational analysis- hetero  

duplex analysis- chemical mismatch cleavage- direct DNA sequencing and  

Determining the gene function 

06 Hrs 

6. Transgenic animals 

Transgenic mice- methodology- retroviral vector method- DNA micro  

injection method- Engineered  stem cell method, Genetic modification  with 

the Cre-Lox P recombinant system- transgeneis with high capacity vectors- its 

application-model for Alzheimer disease ï as a test system- conditional 

regulation of Gene expression and cell death 

03 Hrs 
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7. Bioremediation and Biomass Utilization 

Microbial Degradation of Xenobiotics, Genetic engineering of Biodegradative 

pathways- Manipulation of transfer plasmids- Manipulation by gene 

alterations- Utilization of starch and sugars- Utilization of cellulose.- Isolation 

of Prokaryotic and Eukaryotic cellulose gene and manipulation of cellulose 

gene. 

04 Hrs 

8. Immuno Biotechnology 

Hybridoma technology ï Fusion methods  for Myloma cells and B- 

Lymphocytes, selection and screening techniques.  Production and 

purification of Monoclonal antibodies and their applications in clinical 

diagnosis, Immunotherapy and pharmaceutical research. 

Immuno diagnosis of infectious diseases 

Vaccinology- immuno potentiation,  adjuvants,  living and non- living 

antigen, newer delivery system and naked DNA vaccines.  New and improved 

vaccines against Hepatitis A, Malaria, Typhoid, Experimental HIV-I vaccines 

12 Hrs 

9. Bioinformatics- Biostatistics 

a. Introduction, Molecular evolution is a fundamental part of bio 

informatics,  Evolution of protein families Gene Finding concepts-  

Sequences comparison methods- Amino acid residue conversion ï

protein structure comparison- Protein structure classification- 

comparative modeling-protein structure prediction-  From protein 

structure  to function-from structure ï based genome annotation to 

understanding gene and proteins-  global approaches for studying 

protein- protein interactions- predicting the  structure of protein- 

biomolecular interactions, experimental use of arrays- Mining gene 

expression data, Proteomics- data management of biological 

information- internet technologies for bioinformatics. 

b. Introduction,  Mean, Median, Mode, Standard deviation and standard      

errors, simple linear, regression, correlation, Basic of significance test,       

hypothesis test, levels of significance, student T test, F test, chi-square 

and goodness of  fit. 

06 Hrs 
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Advances in Pharmaceutical Biotechnology (Practicals) 

 

1. Replica plating. 

2. Bio-autography. 

3. Isolation and estimation of DNA. 

4. Recovery of DNA fragments. 

5.  Agarose gel electrophoresis. 

6. Isolation and estimation of RNA. 

7. Isolation of plasmids 

8. Isolation of extra cellular proteins and its estimation. 

9. Restriction of DNA 

10. Ligation 

11. Isolation of Bacteriophage 

12. Transformation 

13. SDS ï polyacrylamide gel electrophoresis for proteins 

14. Silver staining 

15. Polymerase chain reaction technique. 

16. Determination of MIC by Gradient plate techniques. 

17. Purification of enzymes by ammonium sulphate precipitation, dialysis, and column 

chromatography. 

18. Western Blotting  

19. Immunoelectrophoresis 

20. Immunoglobulin purification 

 

 

REFERENCES 

 

1. Instant notes in molecular biology- by P.C. Turner, A.G. Mclennan A.D Bates and 

M.R.H. White 

2. Molecular Biotechnology, Principles and applications or Recombinant DNA by Bernard 

R.Glick, Jack J. Pasternak. 

3. Gene cloning an Introduction by T.A Brown 

4. Genomes by T.A Brown 

5. Principles of rDNA technology by Old M. Primrose. 

6. Bio informatics, Gene, Proteins and computers by C.A orengi, D.T.Jones and J.M. 

Thornton 

7. Genetics analysis of Genes and Genomes- Jones and Bartlett 

8. Molecular genetics, an introductory narrative ï Richard calendar 

9. Molecular biology and biotechnology ï by J.M. Walker and E.B. Gingold 

10. Biotechnology ï U. Satyanarayana 

11. Biotechnology ï Purohit and Mathur 

12. Biotechnologby B.D. Singh 

13. Pharmaceutical biotechnology by Muller. 

14. Molecular biology of cell ï Watson, Hopkins , Steitz, Weiner 
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M. Pharm- Pharmaceutical Chemistry (MPC) 
 

 

Paper Subject Code 

I  Modern Analytical Techniques MAT01 

I I  Advanced Organic Chemistry MPC02 

III  Advanced Medicinal Chemistry MPC03 

IV  Natural Products of Medicinal Interest MPC04 
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PAPER  - I   

 

Modern Analytical Techniques 

 

THEORY                           75 HOURS 

1.  UV-Visible spectroscopy: Introduction of Electromagnetic spectrum, Theory, 

Laws, Instrumentation and terminology associated with UV-Visible 

spectroscopy,  Choice of solvent and solvent effect, Spectrophotometric 

titrations, Wood ward ï Fiesure rule, Applications of UV-Visible spectroscopy. 

06 Hrs 

2.  Spectroflourimetry: Theory of Fluorescence, Factors affecting fluorescence, 

Quenchers, Instrumentation and Applications of fluorescence 

spectrophotometer. 

04 Hrs 

3.  Flame emission spectroscopy and Atomic absorption spectroscopy: Principle, 

Instrumentation, Interferences and Applications. 

04 Hrs 

4.  IR spectroscopy: Theory, Molecular vibrations and their types, Instrumentation 

of dispersive IR spectrometer, Sample handling in IR, Instrumentation of 

Fourier - Transform IR spectrometer, Factors affecting vibrational frequencies, 

ATR-IR, Interpretation and Applications of IR spectroscopy 

08 Hrs 

5.  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, Brief outline of principles of FT-NMR with reference to 13CNMR: 

Spin spin and spin lattice relaxation phenomenon. 
13

C NMR, 1-D and 2-D 

NMR, NOESY and COSY techniques, Interpretation and Applications of NMR 

spectroscopy. 

14 Hrs 

6.  Mass Spectroscopy: Principle, Theory, Instrumentation of Mass Spectroscopy, 

Different types of ionization like electron impact, chemical, field, FAB and 

MALDI, Analyzers of Quadrupole and Time of Flight, Mass fragmentation and 

its rules, Fragmentation of important functional groups like alcohols, amines, 

carbonyl groups and alkanes, Meta stable ions, Mc Lafferty rearrangement, 

Ring rule, Isotopic peaks, Tandem Mass Instruments, Interpretation and 

Applications of Mass spectroscopy 

 

10 Hrs 
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7.  Chromatography: Principle, Apparatus, Instrumentation, Chromatographic 

parameters, Factors involved, Endpoint determination and Applications of the 

following: 

a) Paper chromatography   b) Thin Layer chromatography  

c) Ion exchange chromatography   d) Column chromatography  

e) Gas chromatography   f) GC-MS  

g) High Performance Liquid chromatography   h) LC-MS  

i) High Performance Thin Layer chromatography  

 k) Super critical fluid chromatography  l) Affinity chromatography  

10 Hrs 

8.  Electrophoresis: Principle, Instrumentation, Working conditions, factors 

affecting        separation and applications of the following: 

a) Paper electrophoresis        b) Gel electrophoresis  

c) Capillary electrophoresis  d)  one electrophoresis  

  e) Moving boundary electrophoresis      f) Iso electric focusing 

06 Hrs 

9.  X ray Crystallography:  Production of X rays, Different X ray methods, Braggs 

law, Rotating crystal technique, X ray powder technique, Types of crystals, 

Interpretation of diffraction patterns and applications of X-ray diffraction. 

03 Hrs 

10.  Optical Rotatory Dispersion: Principle, Plain curves, Cotton effect, Circular 

Dichroism, Measurement of rotaion angle in ORD and applications 

03 Hrs 

11.  Radioimmunoassay: Importance, various components, Principle, Different 

methods, Limitation and Applications of Radio immuno assay. 

03 Hrs 

12.  Statistical Analysis ï Introduction, Significance of statistical methods, normal  

distribution, probability, degree of freedom, standard deviation, correlation,  

variance, accuracy, precision, classification of errors, reliability of results, 

confidence interval, test for statistical significance ï Students T test, F test, Chi 

square test, Correlation and regression. 

04 Hrs 
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Modern Analytical Techniques (Practicals) 

 

Minimum 15 experiments to be conducted 

1. Use of UV Vis spectrophotometer for analysis of pharmacopoeial compounds and their 

formulations (4 Experiments). 

2. Simultaneous estimation of combination formulations by UV spectrophotometer            

(4 Experiments). 

3. Effect of pH and solvent on UV spectrum of certain drugs. 

4. Experiments based on HPLC and Gas Chromatography (2  Experiments) 

5. Experiments on factors affecting the absorbance parameters in UV and fluorescence. 

6. Separation and quantitative analysis of various components by TLC and HPTLC 

techniques ( 1 Experiment in each technique) 

7. Interpretation of IR, NMR and MASS spectra (2 compound each) 

8. Gradient elution and other technique in column Chromatography (Minor Experiment) 

9. Separation by electrophoresis 

 

REFERENCES 

1. Spectrometric Identification of Organic compounds - Robert M Silverstein, Sixth edition, 

John Wiley & Sons, 2004. 

2. Fundamentals of Statistics ï Elhance, Kitab Mahal.   

3. Principles of Instrumental Analysis - Doglas A Skoog, F. James Holler, Timothy A. 

Nieman, 5
th
 edition, Eastern press, Bangalore, 1998.  

4. Vogelôs Text book of quantitative chemical analysis -   Jeffery, Basset, Mendham, 

Denney, 5
th
 edition, ELDS, 1991.   

5. Instrumental methods of analysis ï Willards, 7
th
 edition, CBS publishers. 

6. Practical Pharmaceutical Chemistry ï Beckett and Stenlake, Vol II, 4
th
 edition, CBS 

Publishers, New Delhi, 1997.  

7. Organic Spectroscopy - William Kemp, 3
rd
 edition, ELBS, 1991.  
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8. Quantitative analysis of Pharmaceutical formulations by HPTLC - P D Sethi, CBS 

Publishers, New Delhi. 

9. Pharmacutical Analysis - Higuchi, Brochmman and Hassen, 2
nd

 Edition, Wiley ï 

Interscience Publications, 1961. 

10. Quantitative Analysis of Drugs in Pharmaceutical formulation - P D Sethi, 3
rd
 Edition, 

CBS Publishers, New Delhi, 1997. 

11. Pharmaceutical Analysis- Modern methods  ï Part B - J W Munson, Volume 11,   Marcel 

Dekker Series 

12. Analytical Profiles of Drug substances ï Klaus Florey, Volume 1 ï 20, Elsevier, 2005  

13. Analytical Profiles of Drug substances and Excipients ï Harry G. Brittain, Volume 21 ï 

30, Elsevier, 2005. 
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Paper - II  

 Advanced Organic Chemistry 

 

THEORY                                                                                                                       75 HOURS 

1.  Basic Aspects of Organic Chemistry      

a) Chemical bonding: emphasizing localized, delocalized and bonding 

weaker than covalent bonds.  

b) Organic intermediates: carbocations, carbanions, free radicals, carbenes 

and nitrenes. Their method of formation, stability and synthetic 

applications. 

c) Various types of reaction mechanisms and methods of determining them. 

d) Effect of structure on Reactivity. 

08 Hrs 

2.  Detailed knowledge regarding the reactions, mechanisms and their relative 

reactivity and Orientations.                                                                      

a) Substitution reactions: aliphatic nucleophilic(SN1 and SN2), aromatic 

electrophilic, aliphatic electrophilic, aromatic nucleophilic and free 

radical substitions. 

b) Addition reactions (across both carbon-carbon and carbon-heteroatom 

multiple bonds). 

c) Elimination reactions (E1,E2 and Hoffman Saytzeffôs) 

d) Rearrangement reactions. 

e) Oxidation ï reduction reactions and the reagents used for such reactions. 

f) Protection and deprotection of various groups. 

14 Hrs 

3.  Stereochemistry                                                                                          

a). Chirality and the importance of chiral drugs.                                       

b). Techniques for preparing chiral drugs (chirality pool and asymmetric 

synthesis). 

c). Symphoria : Introduction, neighbouring group effects with reference to 

stereo chemistry, intra molecular neucleophilic attack, rate of reaction, 

anchimeric assistance. 

06 Hrs 

 

4.  Synthetic methodologies for obtaining drugs                                         

a) Disconnection approach, Basic principles. 

b) Synthones for carbon-carbon bond formation with examples. 

c) Selective functional group interconversions (FGI) with examples. 

d) Retrosynthetic analysis of some drugs. 

 

08 Hrs 
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5.  Heterocyclic Chemistry                   

Synthesis of drugs containing five and six membered and fused heterocyclic 

ring systems. 

08 Hrs 

6.  Photochemical Reactions                      

Basic theory and principle, orbital symmetry rules and their applications. 

05 Hrs 

7.  Phase Transfer Catalysis                                 

General principles of phase transfer catalysis and role of PTC in formation of 

nitrile, anhydride, epoxide, ester and in ester hydrolysis. 

05 Hrs 

8.  Pericyclic reactions                      

Mechanism, Types of pericyclic reactions such as cyclo addition, elctrocyclic 

reaction and sigmatrophic rearrangement reactions with examples. 

05 Hrs 

9.  A study of the following reactions with reference to their mechanisms and 

synthetic applications                                                                         

a) Birch reduction. 

b) Mannich reaction. 

c) Meerwin-Pondroffôs reduction. 

d) Oppeneaur oxidation. 

e) Beckmann rearrangement. 

f)  Grignard reaction. 

g) Hoffman rearrangement. 

h) Ozonolysis. 

i)  Reformatsky reaction. 

j)  Michael reaction. 

12 Hrs 

10.  Introduction to the combinatorial chemistry 04 Hrs 
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Advanced Organic Chemistry (Practicals) 

I. Synthesis of the following heterocyclic compounds 

a) Benzimidazole. 

b) Benzotriazole. 

c) 2,3 diphenylquinoxaline. 

d) Oxadiazole. 

e) Thiadiazole. 

f) Isatin. 

II. To perform the following reactions of synthetic importance   

a) Birch reduction. 

b) Clemmenson reduction. 

c) Meerwin-Pondroffôs reduction. 

d) Grignard reaction. 

e) Oppeneaur oxidation. 

f) Benzyllic acid rearrangement. 

g) Beckmann rearrangement. 

h) Photochemical reaction. 

Note: Students must write the mechanisms in record for all the reactions performed.  

 

REFERENCES 

1. ñAdvanced Organic chemistry, Reaction, mechanisms and structureò, J. march, John 
Wiley and sons, New York. 

2. ñMechanism and structure in organic chemistryò, E.S.Gould, Hold Rinchart and 

Winston,NewYork. 

3. ñThe Organic Chemistry of Drug Design and Actionò R.B.Silverman, Academic press 
Inc., San Diego, 1992. 

4. ñChitotechnologyò R.A. Steldon, Marcell Dekker Inc., Newyork 1993. 

5. ñAsymmetric synthesisò, R.A. Aitken and S.M.Kilengi, Ed., Blackie Academic and 

professional London, 1992. 

6. ñOrganic Chemistryò Clayden, Greeves, Warren and Woihers., Oxford University Press 
2001. 

7. ñOrganic Chemistryò Vol I and II. I.L. Finar. ELBS, Sixth ed., 1995. 

8. A guide to mechanisms in Organic Chemistry ï Peterskyes (Orient Longman, New 

Delhi). 

9. Reactive intermediates in organic chemistry ï Tandom and Gowel. 

10. Molecular reaction and Photochemistry ï C.H. Depuy and O.L.Chapman. 

11. Combinational Chemistry ï Synthesis and applications ï Stephen R. Wilson & 
Anthony W. Czarnik. 

12. A. Carey, Organic chemistry, 5
th
 edition (Viva Books Pvt. Ltd.)  
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Paper - III   

Advanced Medicinal Chemistry 

 

THEORY                           75 HOURS  

 

1.  Quantitative analysis of Structure Activity Relationship 

a) History and development of QSAR.  

b) Drug receptor interactions. 

c) Physicochemical parameters. 

d) Hansch analysis, Fee Wilson analysis, relationship between them. 

e) Statistical methods ï regression analysis, partial least square analysis 

(PLS) and other multivariate statistical methods. 

f) 3D QSAR approaches 

08 Hrs 

2.  Stereochemistry and Drug action              

Realization that stereo selectivity is a pre-requisite for evolution. Role of 

chirality in selective and specific therapeutic agents. Case studies, Enantio 

selectivity in drug adsorption, metabolism, distribution and elimination. 

07 Hrs 

3.  Molecular Modeling in Drug Design              

Molecular mechanics, quantum mechanisms, known receptor sites, calculation 

of affinity, unknown receptors ï pharmacophore models. 

06 Hrs 

4.  Analog Design from Lead Molecule             

Introduction, Bioisosteric replacement, rigid analogs, alteration of chain 

branching, changes in ring size, ring position isomers, design of stereo isomers 

and geometric isomers, fragments of a lead molecule, variation in inter atomic 

distance. 

08 Hrs 

5.  Prodrug Design 

Introduction, chemical bond, gastro intestinal absorption, parenteral 

administration, distribution, transdermal absorption, pharmacokinetic and 

biopharmaceutical aspects, rationale of prodrug design and practical 

consideration. 

07 Hrs 

6.  Approaches to the Rational Design of Enzyme Inhibitors 

Enzyme inhibitors in medicine, Enzyme inhibitors in basic research, rational 

design of non covalently and covalently binding enzyme inhibitors. 

08 Hrs 

7.  Drug Metabolism        

Analytical methods, Phase I Transformation, Phase II Transformation  

           

 

08 Hrs 
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8.  Antisense Therapeutic Agents     

Design, Specific Products, future treatments                

03 Hrs 

9.  Combating Drug Resistance     

Resilient Targets, Robust Drugs, Future Scenario                                                    

03 Hrs 

10.  A Study of Manufacture of the Following Anti-Infective Drugs 

a) Sulphadiazine. 

b) Amphotericin B. 

c) Clotrimazole. 

d) Acyclovir. 

06 Hrs 

11.  in vitro and in silico Screening Techniques    

a) Invitro screening procedures involving the following vital organs: 

Heart- for Autoradiographic localization of Angiotension converting 

enzymes. 

Brain - for Histamine receptor binding. 

Kidney- for Isolated perfused kidney. 

Liver - for Isolated perfused liver. 

 

b) Molecular similarity methods, Druglikeness screening, Pharmacophore 

screening. 

10 Hrs 
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Advanced Medicinal Chemistry (Practicals) 

 

(1) To Synthesize and Characterize Medicinally important compounds 

(2) To Determine Physico-chemical properties involved in parameterization  

(3) To perform invitro and insilico screening of Medicinally important compounds  

 

REFERENCES 

1. Medicinal Chemistry by Burger. 

2. Wilson and Gisvoldôs Text book of Organic Medicinal and Pharmaceutical Chemistry. 

3. Comprehensive Medicinal Chemistry ï Corwin and Hansch. 

4. Computational and structural approaches to drug design edited by Robert M Stroud and 

Janet. F Moore 

5. Introduction to Quantitative Drug Design by Y.C. Martin. 

6. Principles of Medicinal Chemistry by William Foye. 

7. Drug Design Volumes by Arienes. 

8. Principles of Drug Design by Smith. 

9. The Organic Chemistry of the Drug Design and Drug action by Richard B.Silverman. 

10. An Introduction to Medicinal Chemistry ïGraham L.Patrick, (III Edition.) 

11. Biopharmaceutics and pharmacokinetics by DM.Brahmankar, Sunil B .Jaiswal. 

12. Pharmaceutical Manufacturing Encyclopedia, Two Volumes. 

13. Drug Discovery & Evaluation, Pharmacological Assays, by Hans Gerhard Vogel, Two 

Volumes (III Edition) 
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Paper - IV  

Natural Products of Medicinal Interest 

 

THEORY                           75 HOURS 

1.  Isolation, identification and application of GLC, HPLC and counter current 

distribution to separation and analysis of plant constituents. Application of IR 

H1NMR, MS, ORD and CD to structural studies of natural products. 

07 Hrs 

2.  Natural pro ducts as leads for new pharmaceuticals:       

Cannabinoids, asperlicin, etoposide, teniposide, echinocandins, teprotide, 

khellin,cromoglycate, milbemycins. 

06 Hrs 

3.  The Natural products obtained by terrestrial and microbial sources by 

spectral data. Important members representing the following classes of 

natural products shall be discussed. 

 

 Alkaloids- General introduction and classification, isolation and purification 

methods, general methods employed for determining the structure of alkaloids, 

constitution of morphine, Papaverin,  reserpine, Quinine and Emetine. 

10 Hrs 

 Steroids- General introduction, stereochemistry, nomenclature and structure 

elucidation of sterols (cholesterol), sapogenin (diosgenin) and cardiacglycosides. 

09 Hrs 

 Flavonoids - Detailed chemical account of rutin and quercetin. 08 Hrs 

 Triterpenoids ï A general chemical treatment and structural elucidation of 

terpenoids. 
07 Hrs 

 Coumarins ï General methods of isolation and purification and structural 

determination of Xanthotoxin and psoralene. 

04 Hrs 

4.  Steroidal hormones:                 

Steroid receptor, natural hormones and currently used synthetic derivatives, SAR, 

comparison of activity, transformation of phytosterols into steroidal drugs. 

04 Hrs 

 

5.  Role of recombinant DNA technology and drug discovery. 

Cloning DNA, expression of cloned DNA, manipulation of DNA sequence 

information new biological targets for drug developments, novel biotechnology 

derived pharmaceutical products. Antibody, antisense oligonucleotide therapy, 

gene therapy. 

06 Hrs 

6.  ɓ ï Lactum antibiotics.                 

Mechanism of action, penicillins, cephalosporins, nocardicins and 

monobactums,carbapenems and penems, ɓ-lactamase inhibitors and other ɓ-

lactum agents. 

04 Hrs 

7.  Non ɓ-Lactum antibiotics.                

Amino glycosides, macrolides, linomycins and polypeptide antibiotics. 

04 Hrs 

8.  Awareness of the active constituent of certain crude drugs used in 

indigenous system.              

a. Diabetic therapy ï Gymnema sylvestre, Salacia reticulate, Pterocarpus 

marsupiam, Swertia Chirata, Trigonella Foenum ï graccum. 

b. Liver dysfunction ï phyllanthus niruri. 

c. Antitumor ï curcuma longa Linn. 

06 Hrs 
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Natural Products of Medicinal Interest (Practicals) 

 

1. Estimation of elements and functional groups in organic compounds. 

2. Isolation, characterization like melting point, mixed melting point, molecular weight 

determination, functional group analysis, co-chromatographic technique for identification 

of isolated compounds and interpretation of UV and IR data. 

3. Some typical degradation reactions to be carried on selected plant constituents. 

 

REFERENCES 

1. Modern methods of plant analysis ï Peech and M.V.Tracey. 

2. Phytochemistry Voi. I and II by Miller, Jan Nostrant Rein Hld. 

3. Recent advances in Phytochemistry Vol. I to IV ï Scikel Runeckles. 

4. Chemistry of natural products Vol I onwards IWPAC. 

5. Natural Product Chemistry Nakanishi Gggolo. 

6. Natural Product Chemistry ñA laboratory guideò ï Rapheal Khan. 

7. The Alkaloid Chemistry and Physiology by THF Manske. 

8. Introduction to molecular Phytochemistry ï CHJ Wells, Chapmannstall. 

9. Organic Chemistry of Natural Products Vol I and II by Gurdeep and Chatwall. 

10. Organic Chemistry of Natural Products Vol I and II by O.P. Agarwal. 

11. Organic Chemistry Vol I and II by I.L. Finar 

12. Elements of Biotechnology by P.K. Gupta. 

13. Pharmaceutical Biotechnology by S.P.Vyas and V.K.Dixit. 

14. Biotechnology by Purohit and Mathoor. 

15. Phytochemical methods of Harborne. 

16. Burgerôs Medicinal Chemistry. 
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M. Pharm- Pharmaceutics (MPC) 
 
 

Paper Subject Code 

I  Modern Analytical Techniques MAT01 

II  Advanced Pharmaceutics MPH02 

III  Biopharmaceutics and Pharmacokinetics MPH03 

IV  Advances in Drug Delivery Systems MPH04 
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PAPER  - I   

  

Modern Analytical Techniques 

 

THEORY                           75 HOURS 

1.  UV-Visible spectroscopy: Introduction of Electromagnetic spectrum, Theory, 

Laws, Instrumentation and terminology associated with UV-Visible 

spectroscopy,  Choice of solvent and solvent effect, Spectrophotometric 

titrations, Wood ward ï Fiesure rule, Applications of UV-Visible spectroscopy. 

06 Hrs 

2.  Spectroflourimetry: Theory of Fluorescence, Factors affecting fluorescence, 

Quenchers, Instrumentation and Applications of fluorescence 

spectrophotometer. 

04 Hrs 

3.  Flame emission spectroscopy and Atomic absorption spectroscopy: Principle, 

Instrumentation, Interferences and Applications. 

04 Hrs 

4.  IR spectroscopy: Theory, Molecular vibrations and their types, Instrumentation 

of dispersive IR spectrometer, Sample handling in IR, Instrumentation of 

Fourier - Transform IR spectrometer, Factors affecting vibrational frequencies, 

ATR-IR, Interpretation and Applications of IR spectroscopy 

08 Hrs 

5.  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, Brief outline of principles of FT-NMR with reference to 13CNMR: 

Spin spin and spin lattice relaxation phenomenon. 
13

C NMR, 1-D and 2-D 

NMR, NOESY and COSY techniques, Interpretation and Applications of NMR 

spectroscopy. 

14 Hrs 

6.  Mass Spectroscopy: Principle, Theory, Instrumentation of Mass Spectroscopy, 

Different types of ionization like electron impact, chemical, field, FAB and 

MALDI, Analyzers of Quadrupole and Time of Flight, Mass fragmentation and 

its rules, Fragmentation of important functional groups like alcohols, amines, 

carbonyl groups and alkanes, Meta stable ions, Mc Lafferty rearrangement, 

Ring rule, Isotopic peaks, Tandem Mass Instruments, Interpretation and 

Applications of Mass spectroscopy 

 

10 Hrs 
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7.  Chromatography: Principle, Apparatus, Instrumentation, Chromatographic 

parameters, Factors involved, Endpoint determination and Applications of the 

following: 

a) Paper chromatography   b) Thin Layer chromatography  

c) Ion exchange chromatography   d) Column chromatography  

e) Gas chromatography   f) GC-MS  

g) High Performance Liquid chromatography   h) LC-MS  

i) High Performance Thin Layer chromatography  

 k) Super critical fluid chromatography  l) Affinity chromatography  

10 Hrs 

8.  Electrophoresis: Principle, Instrumentation, Working conditions, factors 

affecting        separation and applications of the following: 

a) Paper electrophoresis        b) Gel electrophoresis  

c) Capillary electrophoresis  d)  one electrophoresis  

  e) Moving boundary electrophoresis      f) Iso electric focusing 

06 Hrs 

9.  X ray Crystallography:  Production of X rays, Different X ray methods, Braggs 

law, Rotating crystal technique, X ray powder technique, Types of crystals, 

Interpretation of diffraction patterns and applications of X-ray diffraction. 

03 Hrs 

10.  Optical Rotatory Dispersion: Principle, Plain curves, Cotton effect, Circular 

Dichroism, Measurement of rotaion angle in ORD and applications 

03 Hrs 

11.  Radioimmunoassay: Importance, various components, Principle, Different 

methods, Limitation and Applications of Radio immuno assay. 

03 Hrs 

12.  Statistical Analysis ï Introduction, Significance of statistical methods, normal  

distribution, probability, degree of freedom, standard deviation, correlation,  

variance, accuracy, precision, classification of errors, reliability of results, 

confidence interval, test for statistical significance ï Students T test, F test, Chi 

square test, Correlation and regression. 

04 Hrs 
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Modern Analytical Techniques (Practicals) 

 

Minimum 15 experiments to be conducted 

1. Use of UV Vis spectrophotometer for analysis of pharmacopoeial compounds and their 

formulations (4 Experiments). 

2. Simultaneous estimation of combination formulations by UV spectrophotometer            

(4 Experiments). 

3. Effect of pH and solvent on UV spectrum of certain drugs. 

4. Experiments based on HPLC and Gas Chromatography (2  Experiments) 

5. Experiments on factors affecting the absorbance parameters in UV and fluorescence. 

6. Separation and quantitative analysis of various components by TLC and HPTLC 

techniques (1 Experiment in each technique) 

7. Interpretation of IR, NMR and MASS spectra (2 compound each) 

8. Gradient elution and other technique in column Chromatography (Minor Experiment) 

9. Separation by electrophoresis 

 

REFERENCES 

1. Spectrometric Identification of Organic compounds - Robert M Silverstein, Sixth edition, 

John Wiley & Sons, 2004. 

2. Fundamentals of Statistics ï Elhance, Kitab Mahal.   

3. Principles of Instrumental Analysis - Doglas A Skoog, F. James Holler, Timothy A. 

Nieman, 5
th
 edition, Eastern press, Bangalore, 1998.  

4. Vogelôs Text book of quantitative chemical analysis -   Jeffery, Basset, Mendham, 

Denney, 5
th
 edition, ELDS, 1991.   

5. Instrumental methods of analysis ï Willards, 7
th
 edition, CBS publishers. 

6. Practical Pharmaceutical Chemistry ï Beckett and Stenlake, Vol II, 4
th
 edition, CBS 

Publishers, New Delhi, 1997.  

7. Organic Spectroscopy - William Kemp, 3
rd
 edition, ELBS, 1991.  
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8. Quantitative analysis of Pharmaceutical formulations by HPTLC - P D Sethi, CBS 

Publishers, New Delhi. 

9. Pharmacutical Analysis - Higuchi, Brochmman and Hassen, 2
nd

 Edition, Wiley ï 

Interscience Publications, 1961. 

10. Quantitative Analysis of Drugs in Pharmaceutical formulation - P D Sethi, 3
rd
 Edition, 

CBS Publishers, New Delhi, 1997. 

11. Pharmaceutical Analysis- Modern methods  ï Part B - J W Munson, Volume 11,   Marcel 

Dekker Series 

12. Analytical Profiles of Drug substances ï Klaus Florey, Volume 1 ï 20, Elsevier, 2005  

13. Analytical Profiles of Drug substances and Excipients ï Harry G. Brittain, Volume 21 ï 

30, Elsevier, 2005. 
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Paper - II  

Advanced Pharmaceutics 

 

THEORY                                                                                                                       75 HOURS  

1.  Preformulation Studies 

Á Introduction,  

Á Physical characteristics: particle size, shape, surface area, 

Solubilization, surfactants and its importance, temperature, pH, co-

solvency; Techniques for the study of crystal properties and 

polymorphism. 

Á Chemical characteristics: Degradation; Hydrolytic, oxidative, 

reductive, photolytic degradations;  

Á Biopharmaceutic characteristics: solubility, dissociation, 

dissolution rate, diffusibility, and drug stability in GI tract.  

Á Physicochemical characteristics of new drug molecules with respect 

to different dosage forms. 

08 Hrs 

 

2.  Compaction and Compression 

¶ Compaction of powders with particular reference to distribution and 

measurement of forces within the powder mass undergoing 

compression including- physics of tablet compression 

¶ Effect of particle size, moisture content, Lubrication etc on strength 

of tablets. 

06 Hrs 

 

3.  Production Management and GMP Considerations 

¶ An Industrial account of production management, legal control, lay 

out of building, finance management, inventory management, 

material management, Production planning and control, sales 

forecasting 

¶ ISO 9000 series, GMP Considerations. 

10 Hrs 

 

4.  Quality Control and Process Validation 

Á Process control, control of quality validation, control of 

manufacturing, statistical quality control, charts, sampling plans, 

automated process, Dosage control and testing programme. Product 

identification, adulteration, Misbranding, Record maintenance. 

Bioavailability, Bioequivalence, manufacturer/drug information 

profile. 

Á Drug regulatory methods: Definitions, Pharmaceutical aspects related 

to GATT, TRIPS, TRIMS & WTO, FDA, and NDA etc. 

 

08 Hrs 
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5.  Optimization Techniques in Pharmaceutical Formulation and Processing 

Á Concept of optimization,  

Á Optimization parameters,  

Á Statistical design, and other applications. 

08 Hr s 

 

6.  Pilot Plant Scale Up Techniques and Manufacturing  Process  

Á Significance of pilot plant scale up study  

Á Large scale manufacturing techniques (formula, equipment, process, 

stability and quality control) of solids, liquids and semisolid dosage 

forms. 

06 Hrs 

 

7.  Sterilization Process 

Á Principle, Advantages, Disadvantages, Applications of different 

sterilization methods, equipments. 

Á Sterility testing: Principle, general procedure, control tests, 

Á Sterility testing of some preparations like parenterals and ophthalmic 

preparation, 

Á Surgical sutures and ligatures, surgical dressings, ampoules, vials, 

transfusion bottles, vaccine bottles, syringes and needles. 

12 Hrs  

 

8.  Stability Testing and Kinetic Principles  

Á Physicochemical and biological factors affecting stability of drugs 

Á Methods to find out degradation pathways, Determination of shelf life 

by accelerated stability testing, Overages and ICH guidelines 

Á Order of reaction, Influence of packaging materials on dosage form 

stability. 

10 Hrs 

 

9.  Packaging of Pharmaceuticals 

Á Desirable features and a detailed study of different types of 

Pharmaceutical Containers and closures (Glass, Plastics and Rubber), 

including their merits and demerits  

Á Selection and evaluation of Pharmaceutical packaging materials. 

04 Hrs 

 

10.  Industrial Safety  

Á Industrial hazards due to fire accidents, mechanical and electrical 

equipments, Chemicals and pharmaceuticals 

Á Monitoring and preventive systems (Safety measures). 

05 Hrs 
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Advanced Pharmaceutics (Practicals)  

1. Preformulation study of tablets. 

2. Preparation and comparative evaluation with marketed products for antacid efficiency of 

neutralizing property of suspensions. 

3. Formulation and evaluation of stability of reconstituted dry syrup of amoxycillin, Ampicillin 

etc. 

4. Accelerated stability studies on various formulations, with reference to: 

¶ Temperature dependence. 

¶ Effect of buffers. 

5. Determination of the order of decomposition for drugs like Aspirin, Benzocaine, Acetanilide 

or any other three drugs. 

6. Effect of hardness of the tablets on disintegration time. 

7. Studying the stability of suspensions using the data on sedimentation volume and degree of 

flocculation. 

8. Determination of the critical micellar concentration of various surfactants by drop Weight 

method or any other suitable method. 

9. Determination of the optimum concentration of the surfactant for solubilisation (eg. 

Peppermint oil with tween 20). 

10. Study on the effect of various excipients on the dissolution rate of tablets. 

11. Determination of particle size and size distribution of selected drugs by microscopy, Sieving, 

sedimentation (using Andreasen pipette) etc. 

12. Determinations of flow properties of powders by Angle of repose and flow through an orifice 

with, and without glidants. 

13. Sterility testing of commercially available injections like water for injection, Dextrose 

Injection, Analgin injection. 

14. Determination of stability of emulsions by studying the globule size. 

15. Estimation of optimum concentration of the various glidants for the flow of granules using 

angle of repose. 

16. Other formulations based on the theory topics. 
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REFERENCES 

 

1. Theory and Practice of Industrial Pharmacy By Lachmann and Libermann 

2. Pharmaceutical dosage forms: Tablets Vol. 1-3 by Leon Lachmann. 

3. Pharmaceutical Dosage forms: Disperse systems, Vol, 1-2; By Leon Lachmann. 

4. Pharmaceutical Dosage forms: Parenteral medications Vol. 1-2; By Leon Lachmann. 

5. Modern Pharmaceutics; By Gillbert and S. Banker. 

6. Remingtonôs Pharmaceutical Sciences. 

7. Advances in Pharmaceutical Sciences Vol. 1-5; By H.S. Bean & A.H. Beckett. 

8. Physical Pharmacy; By Alfred martin 

9. Bentleyôs Textbook of Pharmaceutics ï Rawbins. 

10. Good manufacturing practices for Pharmaceuticals: A plan for total quality control, Second 

edition; By Sidney H. Willig. 

11. Quality Assurance Guide; By Organization of Pharmaceutical producers of India. 

12. Drug formulation manual; By D.P.S. Kohli and D.H.Shah. Eastern publishers, New Delhi. 

13. How to practice GMPs; By P.P.Sharma. Vandhana Publications, Agra. 

14. Pharmaceutical Process Validation; By Fra. R. Berry and Robert A. Nash. 

15. Pharmaceutical Preformulations; By J.J. Wells. 

16. Applied production and operations management; By Evans, Anderson, Sweeney and     

Williams. 
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PAPER -III  

Biopharmaceutics and Pharmacokinetics 

THEORY                                   75 HOURS 

1.  Absorption of Drugs 

Structure of Cell membrane, Gastro-intestinal absorption of drugs, mechanisms 

of drug absorption, Factors affecting drug absorption: Biological, 

Physiological, Physico-chemical, pharmaceutical.  Absorption of drugs from 

non-per oral routes, Methods of determining absorption: In-vitro, in-situ and 

In-vivo methods. 

10 Hrs 

2.  Bioavailability  

Objectives and considerations in bioavailability studies, Concept of 

equivalents, measurement of bioavailability, Determination of the rate of 

absorption, Bioequivalence and its importance, bioequivalence studies.  

08 Hrs 

3.  Dissolution 

Noyes - Whitney's dissolution rate law, Study of various approaches to improve 

dissolution poorly soluble drugs, In-vitro dissolution testing models, In-vitro - 

In-vivo correlation. 

08 Hrs 

4.  Drug Distribution  

Factors affecting drug distribution, Volume of distribution, Protein binding ï 

factors affecting, significance and kinetics of protein binding. 

04 Hrs 

5.  Biotransformation  

Phase I (Oxidative, reductive and hydrolytic reactions) and Phase II reactions 

(conjugation), Factors affecting biotransformation. 

05 Hrs 

6.  Pharmacokinetics 

Basic considerations, Pharmacokinetic models, Compartment modeling: One 

compartment model- IV bolus, IV infusion, Extra-vascular; Multi 

Compartment models; Two compartment - model - IV bolus, IV infusion, 

Extra-vascular, Three Compartment model in brief, Application of 

pharmacokinetics in new drug development and designing of dosage forms and 

Novel drug delivery systems. 

20 Hrs 

7.  Non-Linear Pharmacokinetics 

Cause of non-linearity, Michaelis-Menten equation, Estimation Kmax and 

Vmax. 

05 Hrs 

8.  Excretion of Drugs 

Renal and non-renal excretion, Concept of clearance - Renal clearance, Organ 

clearance & Hepatic clearance. 

05 Hrs 

9.  Dosage Regimen 

Multiple dosing with respect to IV and oral route, Concept of loading dose, 

maintenance dose, Accumulation index, Adjustment of dosage in renal and 

hepatic impairment, Individualization of therapy, Therapeutic Drug 

Monitoring. 

10 Hrs 
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Biopharmaceutics and Pharmacokinetics (Practicals) 

Suggested Practical Exercises: (At least 15 experiments to be conducted) 

1. Improvement of dissolution characteristics of slightly soluble drugs by Various Solid 

dispersion techniques and solvent deposition systems. (4 experiments) 

2. Comparison of dissolution of two different marketed products /brands. (2 experiments) 

3. Influence of polymorphism on solubility and dissolution. (2 experiments) 

4. Protein binding studies of a highly protein bound drug & poorly protein bound drug.    

(2 experiments) 

5. Bioavailability studies of Paracetamol by salivary data.(1 experiment) 

6. Calculation of Ka, Ke, t 1/2, Cmax and Tmax for two sets of data.  (2 experiments) 

7. Calculation of bioavailability from the given urinary excretion data for two drugs.        

(2 experiments) 

8. Calculation of AVC and bioequivalence from the given data for two drugs.                    

(2 experiments) 

REFERENCES 

1. Biopharmaceutics and Clinical Pharmacokinetics by Milo Gibaldi, 4th edition, 

Philadelphia, Lea and Febiger, 1991 

2. Biopharmaceutics and Pharmacokinetics, A. Treatise, D .M. Brahmankar and Sunil B. J 

aiswal., Vallab Prakashan, Pitampura, Delhi 

3. Applied Biopharmaceutics and Pharmacokinetics by Shargel. Land YuABC, 2nd edition, 

Connecticut Appleton Century Crofts, 1985 

4. Textbook of Biopharmaceutics and Pharmacokinetics, Dr. Shobha Rani R. Hiremath, 

Prism Book 

5. Pharmacokinetics by Milo Gibaldi and D. Perrier, 2nd edition, Marcel Dekker Inc., New 

York, 1982 

6. Current Concepts in Pharmaceutical Sciences: Biopharmaceutics, Swarbrick. J, Lea and 

Febiger, Philadelphia, 1970 

7. Clinical Pharmacokinetics, Concepts and Applications 3rd edition by Malcolm Rowland 

and Thom~ N. Tozer, Lea and Febiger, Philadelphia, 1995 

8. Dissolution, Bioavailability and Bioequivalence, Abdou. H.M, Mack Publishing 

Company, Pennsylvania 1989 

9. Biopharmaceutics and Clinical Pharmacokinetics, An Introduction, 4th edition, revised 

and expande by Robert. E. Notari, Marcel Dekker Inc, New York and Basel, 1987. 

10. Biopharmaceutics and Relevant Pharmacokinetics by John. G Wagner and M. 

Pemarowski, 1
st
  edition, Drug Intelligence Publications, Hamilton, Illinois, 1971. 

11. Encyclopedia of Pharmaceutical Technology, Vol 13, James Swarbrick, James. G. 

Boylan, Marcel Dekker Inc, New York, 1996. 
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Paper - IV  

Advances in Drug Delivery Systems 

THEORY                                     75 HOURS  

1.  Sustained release formulations: Introduction, concept advantages and 

disadvantages. Physicochemical and biological properties of drugs relevant to 

sustained release formulations. 

06 Hrs  

 

2.  Polymer Science: Introduction, polymer classification, application of polymers 

in formulation of controlled drug delivery systems, biodegradable and natural 

polymers. 

06 Hrs  

 

3.  Concept arid System Design for Rate-Controlled Drug Delivery:  

Classification of rate controlled drug delivery systems, rate-programmed 

release, activation- modulated and feedback-regulated drug delivery systems, 

effect of system parameters on controlled release drug delivery. 

06 Hrs  

 

4.  Controlled Release Oral Drug Delivery Systems: Dissolution, Diffusion, 

Combination of dissolution and diffusion controlled, Osmotic pressure 

controlled, hydrodynamically balanced systems, pH controlled, ion exchange 

controlled systems. 

08 Hrs  

 

5.  Mucoadhesive Drug Delivery Systems: Buccal drug delivery systems, 

concepts, advantages and disadvantages, structure of oral mucosa, transmucosal 

permeability, mucosal membrane models, permeability enhancers, in vitro and 

in vivo methods for buccal absorption. Nasal and pulmonary drug delivery 

systems and its applications. 

08 Hrs  

 

6.  Ocular Drug Delivery Systems: Formulation and evaluation of ocular 

controlled drug delivery systems. Pilocarpine delivery system, ophthalmic 

inserts. 

06 Hrs  

 

7.  Transdermal Drug Delivery Systems: Permeation through skin, factors 

affecting permeation, basic components of TDDS, formulation approaches used 

in development of TDDS and their evaluation,  permeation enhancers. 

08 Hrs 

 

8.  Parenteral Controlled Release Drug Delivery Systems: Approaches for 

injectable controlled release formulations and development of Implantable drug 

delivery systems. 

06 Hrs 

 

9.  Intrauter ine Drug Delivery Systems: Development of intra uterine devices 

(IUDs), copper IUDs, hormone-releasing IUDs. 

06 Hrs  

 

10.  Targeted Drug Delivery Systems: Concept. Advantages and disadvantages, 

biological processes and event involved in drug targeting, nano particles, 

liposomes, resealed erythrocytes, microspheres, magnetic microspheres, and 

monoclonal antibodies. 

08 Hrs  

 

11.  Protein and Peptide Drug Delivery: Introduction, classification and structure 

of protein, drug delivery systems for proteins and peptides, manifestation of 

protein instability and stability 

07 Hrs  
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Advances in Drug Delivery Systems (Practicals) 

Suggested practical experiments (at least 15 experiments to conducted) 

1. Preparation and evaluation of albumin microspheres 

2. Preparation and evaluation of microcapsules by different microencapsulation technique  

3. Preparation and evaluation of matrix tablets using various polymers  

4. Study on diffusion of drugs through various polymeric membranes 

5. preparation and in vitro evaluation of buccal mucoadhesives  

6. preparation and evaluation of transdermal films 

7. preparation and evaluation of hydrodynamically balanced tablets 

8. study of in vitro dissolution of various sustained release formulations of marketed 

products  

REFERENCES 

1. Y W. Chien, Novel Drug Delivery Systems, 2nd edition, revised and expanded, Marcel 

Dekker, Inc.,New York, 1992. 

2. Robinson, J. R., Lee V. H. L, Controlled Drug Delivery Systems, Marcel Dekker, Inc., 

New York, 1992. 

3. Encyclopedia of controlled delivery, Editor- Edith Mathiowitz, Published by Wiley 

Interscience Publication, John Wiley and Sons, Inc, New York! Chichester/Weinheim 

4. N.K. Jain, Controlled and Novel Drug Delivery, CBS Publishers & Distributors, New 

Delhi, First edition 1997 (reprint in 2001). 

5. S.P.Vyas and R.K.Khar, Controlled Drug Delivery -concepts and advances, Vallabh 

Prakashan, New Delhi, First edition 2002. 

 

Journals 

1. Indian Journal of Pharmaceutical Sciences (IPA) 

2. Indian drugs (IDMA) 

3. Journal of controlled release (Elsevier Sciences) desirable 

4. Drug Development and Industrial Pharmacy (Marcel & Decker) desirable 
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M. Pharm- Pharmacognosy (MPG) 
 
 

Paper Subject Code 

I  Modern Analytical Techniques MAT01 

II  Advanced Pharmacognosy MPG02 

III  Medicinal Plant Biotechnology MPG03 

IV  Natural Product Chemistry MPG04 
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PAPER  - I   

 

Modern Analytical Techniques 

 

THEORY                           75 HOURS 

1.  UV-Visible spectroscopy: Introduction of Electromagnetic spectrum, Theory, 

Laws, Instrumentation and terminology associated with UV-Visible 

spectroscopy,  Choice of solvent and solvent effect, Spectrophotometric 

titrations, Wood ward ï Fiesure rule, Applications of UV-Visible spectroscopy. 

06 Hrs 

2.  Spectroflourimetry: Theory of Fluorescence, Factors affecting fluorescence, 

Quenchers, Instrumentation and Applications of fluorescence 

spectrophotometer. 

04 Hrs 

3.  Flame emission spectroscopy and Atomic absorption spectroscopy: Principle, 

Instrumentation, Interferences and Applications. 

04 Hrs 

4.  IR spectroscopy: Theory, Molecular vibrations and their types, Instrumentation 

of dispersive IR spectrometer, Sample handling in IR, Instrumentation of 

Fourier - Transform IR spectrometer, Factors affecting vibrational frequencies, 

ATR-IR, Interpretation and Applications of IR spectroscopy 

08 Hrs 

5.  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, Brief outline of principles of FT-NMR with reference to 13CNMR: 

Spin spin and spin lattice relaxation phenomenon. 
13

C NMR, 1-D and 2-D 

NMR, NOESY and COSY techniques, Interpretation and Applications of NMR 

spectroscopy. 

14 Hrs 

6.  Mass Spectroscopy: Principle, Theory, Instrumentation of Mass Spectroscopy, 

Different types of ionization like electron impact, chemical, field, FAB and 

MALDI, Analyzers of Quadrupole and Time of Flight, Mass fragmentation and 

its rules, Fragmentation of important functional groups like alcohols, amines, 

carbonyl groups and alkanes, Meta stable ions, Mc Lafferty rearrangement, 

Ring rule, Isotopic peaks, Tandem Mass Instruments, Interpretation and 

Applications of Mass spectroscopy 

 

10 Hrs 
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7.  Chromatography: Principle, Apparatus, Instrumentation, Chromatographic 

parameters, Factors involved, Endpoint determination and Applications of the 

following: 

a) Paper chromatography   b) Thin Layer chromatography  

c) Ion exchange chromatography   d) Column chromatography  

e) Gas chromatography   f) GC-MS  

g) High Performance Liquid chromatography   h) LC-MS  

i) High Performance Thin Layer chromatography  

 k) Super critical fluid chromatography  l) Affinity chromatography  

10 Hrs 

8.  Electrophoresis: Principle, Instrumentation, Working conditions, factors 

affecting        separation and applications of the following: 

a) Paper electrophoresis        b) Gel electrophoresis  

c) Capillary electrophoresis  d)  one electrophoresis  

  e) Moving boundary electrophoresis      f) Iso electric focusing 

06 Hrs 

9.  X ray Crystallography:  Production of X rays, Different X ray methods, Braggs 

law, Rotating crystal technique, X ray powder technique, Types of crystals, 

Interpretation of diffraction patterns and applications of X-ray diffraction. 

03 Hrs 

10.  Optical Rotatory Dispersion: Principle, Plain curves, Cotton effect, Circular 

Dichroism, Measurement of rotaion angle in ORD and applications 

03 Hrs 

11.  Radioimmunoassay: Importance, various components, Principle, Different 

methods, Limitation and Applications of Radio immuno assay. 

03 Hrs 

12.  Statistical Analysis ï Introduction, Significance of statistical methods, normal  

distribution, probability, degree of freedom, standard deviation, correlation,  

variance, accuracy, precision, classification of errors, reliability of results, 

confidence interval, test for statistical significance ï Students T test, F test, Chi 

square test, Correlation and regression. 

04 Hrs 
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Modern Analytical Techniques (Practicals) 

 

Minimum 15 experiments to be conducted 

1. Use of UV Vis spectrophotometer for analysis of pharmacopoeial compounds and their 

formulations (4 Experiments). 

2. Simultaneous estimation of combination formulations by UV spectrophotometer            

(4 Experiments). 

3. Effect of pH and solvent on UV spectrum of certain drugs. 

4. Experiments based on HPLC and Gas Chromatography (2  Experiments) 

5. Experiments on factors affecting the absorbance parameters in UV and fluorescence. 

6. Separation and quantitative analysis of various components by TLC and HPTLC 

techniques (1 Experiment in each technique) 

7. Interpretation of IR, NMR and MASS spectra (2 compound each) 

8. Gradient elution and other technique in column Chromatography (Minor Experiment) 

9. Separation by electrophoresis 

 

REFERENCES 

1. Spectrometric Identification of Organic compounds - Robert M Silverstein, Sixth edition, 

John Wiley & Sons, 2004. 

2. Fundamentals of Statistics ï Elhance, Kitab Mahal.   

3. Principles of Instrumental Analysis - Doglas A Skoog, F. James Holler, Timothy A. 

Nieman, 5
th
 edition, Eastern press, Bangalore, 1998.  

4. Vogelôs Text book of quantitative chemical analysis -   Jeffery, Basset, Mendham, 

Denney, 5
th
 edition, ELDS, 1991.   

5. Instrumental methods of analysis ï Willards, 7
th
 edition, CBS publishers. 

6. Practical Pharmaceutical Chemistry ï Beckett and Stenlake, Vol II, 4
th
 edition, CBS 

Publishers, New Delhi, 1997.  

7. Organic Spectroscopy - William Kemp, 3
rd
 edition, ELBS, 1991.  
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8. Quantitative analysis of Pharmaceutical formulations by HPTLC - P D Sethi, CBS 

Publishers, New Delhi. 

9. Pharmacutical Analysis - Higuchi, Brochmman and Hassen, 2
nd

 Edition, Wiley ï 

Interscience Publications, 1961. 

10. Quantitative Analysis of Drugs in Pharmaceutical formulation - P D Sethi, 3
rd
 Edition, 

CBS Publishers, New Delhi, 1997. 

11. Pharmaceutical Analysis- Modern methods  ï Part B - J W Munson, Volume 11,   Marcel 

Dekker Series 

12. Analytical Profiles of Drug substances ï Klaus Florey, Volume 1 ï 20, Elsevier, 2005  

13. Analytical Profiles of Drug substances and Excipients ï Harry G. Brittain, Volume 21 ï 

30, Elsevier, 2005. 
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Paper - II   

Advanced Pharmacognosy  
 

THEORY                                                                                                                 75 HOURS  

   

1.  Exogenous and endogenous factors influencing production of drugs, Plant 

Growth Regulators and their application in Pharmacy.  Disease management 

of medicinal and aromatic plants. 

06 Hrs 

2.  Profiles for Commercial Cultivation Technology and Post Harvest Care of 

following medicinal plants ï Aswagantha, Periwinkle, Medicinal Yams,  

Guggal,  Neem,  Psyllium, Ammimajus, Gymnima, Stevia, Aloe, Saffron, 

Forskoli, Artemesia. 

12 Hrs 

3.  Technology for commercial scale cultivation, processing and modern 

methods of extraction including SCF, Microwave assisted extraction of 

following aromatic plants- Lemon grass, Gerenium, Basil, Palmarosa, 

Vetiver, Patchouli, Japaneese Mint, Rose, Hops, Jasmine, Sandal, Dill, 

Celery, Anise, Davana and Eucalyptus. 

12 Hrs 

4.  Emerging plant drugs: A review and current status of anti-hepatotoxic, anti-

fertility, anti-malarial, anti-hypertisive, anti-biotic, anti-cancer, anti-diabetic 

and  immunomodulatory plant drugs. 

12 Hrs 

5.  Problem encountered in and prospects of discovering new drugs from plants. 

Natural substances as raw materials in drug synthesis. Biomedicinals of 

recent discovery 

05 Hrs 

6.  Bio evaluation of herbal drugs.                                                                                          

Anti- inflammatory activity 

Hypoglycemic activity, Diuretic 

Cardiac activity 

Antiviral and antibacterial activity 

Antineoplastic activity 

Pscychopharmacological activity 

Antifertility activity 

Screening of invitro antioxidant activity 

Antiulcer activity 

Hepatoprotective activity 

12 Hrs 

7.  Drugs and pharmaceuticals from marine source (Marine Pharmacognosy), 

with special reference to Cardiovascular, Cytotoxic, Antimicrobial and Anti-

inflammatory compounds. 

04 Hrs 

8.  Herbal Neutraceuticals, Herbal Cosmetics and Herbal Teas.  Manufacture, 

Packaging and approach to quality control aspects including pesticide residue, 

Heavy Metal content, Microbial contamination and GMP for Herbal drug 

formulations 

08 Hrs 

9.  Pharmaceutical aids: Profile for manufacture and commerce of papain, pectin. 

Pharmaceutical gums, starch, absorbent cotton and gelatin. 
04 Hrs 
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Advanced Pharmacognosy (Practicals) 

                                                                                                                                                            

1. Thin layer Chromatography 

2. Paper Chromatography 

3. Column Chromatography 

4. Pharmacognostic evaluation of crude drugs 

5. Extractive value determination 

6. Ash value determination 

7. Moisture content determination 

8. Volatile oil content determination 

9. Estimation of volatile oil content by UV, spectral analysis 

10. Spectroscopic analysis of isolated compounds. 

11. Monograph analysis of  Crude drugs 

12. Monograph analysis of marine products 

13. Monograph analysis of volatile oils 

14. Evaluation and standardization of nutraceuticals. 

15. Bioevaluation of herbal drugs for  

  Anti- inflammatory activity 

  Hypoglycemic activity, Diuretic 

  Cardiac activity 

  Antiviral and antibacterial activity 

  Antineoplastic activity 

  Pscychopharmacological activity 

  Antifertility activity 

  Screening of invitro actioxidant activity 

  Antiulcer activity 

  Hepatoprotective activity 

16. Quantitative microscopy analysis.  

 

 

REFERENCES 

 

1. Cultivation of medicinal and aromatic crops, 1st edition, by AA Farooqui and B.S. 

Sreeramu. University Press, 2001. 

2. Medicinal Plants of India, 1st edition, by S.N. Yoganarasimhan, Interlilne Publishing Pvt. 

Ltd.. 2000. 

3. Medicinal natural products (a biosynthetic approach), 1st  edition, by Paul M. Dewick, 

John Wiley & Sons Ltd., England, 1998. 

4. Natural Products from Plants, 1st edition, by Peter B. Kaufman, CRC Press, New York, 

1998 

5. Glimpses of Indian Ethano Pharmacology by P. Pushpangadam. Ulf  Nyman. V.George 

Tropical Botanic Garden & Research  Institute, 1995. 

6. Natural products: A lab guide by Raphael Ikan , 2nd Edition,  Academic Press 1991 

7. Organic Chemistry of  Natural Products, Vol. 1&2. Gurdeep R Chatwal. 

8. Organic Chemisrty; I.L. Finar - Vol. I&II.  
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9. Pharmacognosy - G. E. Trease and W.C. Evans. 15th Edition W.B. Saunders Edinburgh, 

New York. 

10. Pharmacognosy-Tyler, Brady, Robbers 

11. Modem Methods of Plant Analysis- Peach & M.V. Tracey, Vol. I&II 

12. Phytochemistry -Vol. I to IV. Miller Jan Nostrant Renhold. 

13. Recent Advances in Phytochemistry- Vol. 1&4: Scikel Runeckles- Appleton Century 

Crofts. 

14. Chemistry of Natural Products- Vol. 1 onwards IWPAC. 

15. Natural Products  Chemistry  Nakanishi Golo. 

16. The Essential Oils- Ernest Guenther- Robbert E. Kreiaer 

17. The Alkaloids chemistry & Physiology- Vols. RH F Manske 

18. Introduction to Molecular Phytochemistry- Paul J. Schewer 1973.  

19. Chemistry of  Marine Natural   Products- Paul J. Schewer 1973.  

20. Marine Pharmacognosy Ed. by Dean F. Martin & George Padilla.  

21. Marine Natural Products-Vol.I to IV. 

22. Comparative Phvtochemistry edited  by T. Swain. 

23. Chemical Plant Taxonomy edited  by T. Swain. 

24. Cultivation of Medicinal Plants by C.K. Atal & B.M. Kapoor. 

25. Cultivation and Utilization of Aromatic Plants By C.K. Atal & B.M. Kapoor 

26. Plant Propagation Principles and Practices- Hartmann Kester. 

27. Ayurvedic Formulary of  India , Government of India.  

28. Herbal Drug Iudustry by RD. Choudhary, 1st edition, Eastern Publisher, New Delhi,1996. 

29. Pharmacognosy and Phytochemistry of medicinal plants by Jean Bruneton, Technique and 

documentation- Lavoiser, 1995. 

30. Text book of Pharmacognosy by C.K.Kokate, Purohit, Ghokhale,  4th edition, Nirali 

Prakasshan, 1996. 

31. Pharmacognosy and Pharmacobiotechnology by Ashutoshkar, New Age Publications, New 

Delhi. 

32. Text Book of Pharmacognosy by T.E. Wallis  

33. Pharmacopoeial Standards for Ayurvedic Formulations, Central Council for Research in 

Ayurveda and Siddha, New Delhi.  
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Paper - III  

 

Medicinal Plant Biotechnology  

 THEORY                                                                                                           75 HOURS  

 

1.  Historical perspectives, prospects for development of plant biotechnology as 

source of medicinal agents. Applications in pharmacy and allied fields. 

06 Hrs 

2.  Plant tissue culture 

A. (I).Types, Techniques, nutritional requirements and growth of                          

plant tissue cultures. 

         (II).Organogenesis and embryogenesis. Protoplast fusion, Hairy 

Root and multiple shoot cultures  and their application .  

        (III).Biotechnology of micro propagation of medicinal  and aromatic  

plants. 

        (IV).Cloning of plant cell : Different methods of cloning and its 

applications, advantages and disadvantages of plant cell cloning 

 

15 Hrs 

B. Immobilization techniques and its application on secondary metabolite 

production. 

05 Hrs 

3.   (I).  Secondary metabolism in tissue cultures with emphasis on production of 

medicinal agents.   

    

(II).  Precursors and elicitors on production of bio molecules 

05 Hrs 

4.  Biotransformation, bioreactors for pilot and large scale cultures of plant cells 

and retention of   biosynthetic potential in cell culture. 

07 Hrs 

5.  I.   Transgenic plants, methods used in gene identification, localization and 

sequencing  of genes.  

II .   Application of PCR in plant genome analysis.  

III . Screening and selection of high yielding cell lines. 

IV. ELISA methods used to certify pathogens in Plants. 

16 Hrs 

6.  Techniques employed in elucidation of biosynthetic pathways. 08 Hrs 

7.  Application of Fermentation  technology                                                                        

a. Pencillin, B, Vit B12, Vit C, Dextrose from starch and cellulose 

substrates. Vit B1, Vit E, Vit B2 and Streptomycin. 

b. Production of single cell proteins 

c. Industrial fermentation and pharmaceutical effluents-Its treatment and 

legal requirements. 

10 Hrs 

8.  Conservation of medicinal plants: In Situ and Ex Situ conservation 3 Hrs 
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Medicinal Plant Biotechnology (Practicals) 

               

1. Media Preparation and sterilization 

2. Inoculation of explants in to media 

3. Initiation of callus 

4. Growth determination ï Cell counts, Cell staining, Media analysis. 

5. Organogenesis 

6. Chromosomal analysis by onion root tip culture. 

7. Suspension culture and secondary metabolite production. 

8. Isolation of DNA  from plant sources. 

9. Isolation of RNA from plant sources. 

10. Estimation of DNA. 

11. Estimation of RNA. 

12. Isolation of enzymes. 

13. Immobilization of enzymes and study of their activity 

14. Isolation and fusion of protoplast. 

15. Gene transfer in plant cells using agarobacterium. 

16. Isolation of plasmids. 

17. Restriction enzyme digestion. 

18. Transformation of bacteria. 

19. Isolation and estimation reducing sugar from plant source.  

20. Isolation of chloroplast.  

 

REFERENCES 

 

1. Plant tissue culture ï Bhagwani, Vol 5. ( Elsevier)  

2. Plant cell and Tissue Culture ( Lab. Manual ) ï J.R.M.M. Yeoman. 

3. Medicinal Natural products IInd Edn. ( A Biosynthetic Approach) Paul M. Dewick.  

4. Elements in biotechnology by P. K. Gupta. 

5. Molecular biology and biotechnology by J. M Walker and E. D. Gingold. 

6. An introduction to plant tissue culture by M. K. Razdan. 

7. Breeding field crops by John. M. P and David A. S. 
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8. Advanced  methods in plant breeding and biotechnology by David. R. Murray. 

9. Experiments in plant tissue culture by John H. D and Lorin W. R. 

10. Pharmaceutical biotechnology by S. P. Vyas and V. K. Dixit. 

11. Plant cell and tissue c culture by Jeffrey W. Pollard and John M Walker. 

12. Plant tissue culture by Dixon,  Oxford Washington DC, 1985 

13. Plant tissue c culture by Street. 

14. Pharmacognosy by G. E. Trease and W. C. Evans. 

15. Biotechnology by Purohit and Mathur. 

16. Biotechnological applications to tissue culture by Shargool. 

17. Pharmacognosy by Virroo E. Tyler, Lynn R. Brady and James E. Robberrt. 

18. Introduction to biotechnology by Bullock John. 

19. Biotechnology of higher plants by Gordon E. Russel. 

20. Antibiotics isolation and separation by M. L. \Venisten and G. H Wagman. 

21. Plant cell culture technology by M. M. Yeoman. 

22. Plant tissue Culture by Dennis N. Butcher and David .S. Ingram. 

23. Plant tissue Culture by Pitman. 

24. Plant tissue Culture - Theory and practice by S. S. Bhajwani and M. K. Razdan.  

25. Secondary plant metabolism by Margaret L. Vikery and Brian Vikery. 

26. Plant tissue culture by W. E. George. 
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Paper ï IV  

 

Natural Product Chemistry 

 

THEORY                                                                                                                       75 HOURS 

  

1.  Phytochemical screening of crude drugs, extraction and qualitative evaluation for 

drug constituents, preparations of biomedicinals for characterization. Application 

of various chromatographic techniques, UV, TLC, GLC, HPLC, IR , NMR Mass 

and HPTLC, Spectrometry, Fluorimetry and Colorimetry for evaluation of 

biomedicinals 

08 Hrs 

2.  Methodology for extraction, chemistry and estimation of Sennosides, Digoxin, 

Ginsengosides,   Solasodine,  Berberine, Quinine, Scopolamine, Atropine, 

Emetine, Ergot alkaloids, Caffeine, Taxol,   Withanoloids, Podophyllotoxin, Cod 

ïliver oil and Shark-liver oil 

08 Hrs 

3.  Biogenesis of Tropane, Quinoline, Imidazole, Isoquinoline, and Indole alkaloids; 

Sterols, Anthraquinone and saponin glycosides; Flavanoids; and Isoprenoid 

compounds of  Pharmaceutical significance. 

08 Hrs 

4.  Recent trend in utilization of vegetable laxatives and vegetable bitters. Natural 

coloring and sweetening agents. Natural pigments: Isolation, identification, 

Classification and chemistry of Carotenoid, Flavanoid pigments including 

Anthocyanins, Flavonols and Flavones, Quinine pigments. 

07 Hrs 

5.  Terpenoids : Introduction, Essential oils, Diterpenoids, Triterpenoids and 

sesquiterpenoids 
05 Hrs 

6.  Phytosterols and steroids ï Acyclic (Squalene) Tricyclic, Tetracyclic 

(Lanosterol), Pentacyclic(B- amyrin, Ursolic acid & Oleanolic acid). Cardiac 

glycosides, plant Bufadienolides  and Toadbafadienolides 

07 Hrs 

7.  Chemistry and sources of important Saponin and sapagenins including 

Sarsaponin,  Solanidine, Diosgenin, Hecogenin, Ŭ-Amyrin, ɓ-Amyrin, Lupeol, 

Glycyrrhizinic acid, Asiaticoside and other steroidal saponins 

05 Hrs 

8.  Nitrogenous compounds : Alkaloids : Natural occurrence, Chemistry of Opium, 

Ergot, and Vinca alkaloids, Tropane alkaloids, Quinoline alkaloids, Steroidal 

alkaloids including Solanum and Kurchi alkaloids 

10 Hrs 

9.  Cyanogenic glycosides including amygdalin and Prunasin 04 Hrs 

10.  An introduction to natural products as leads to design of new drugs. (e.g. 

Antidiabetic, Anti-cancer ï Taxol, Podophyllotoxin, Gengokolides, Ginsenosides, 

Artemisinin.) 

08 Hrs 

11.  Herbal Formulation (General considerations): Single and composite drug 

formulation, its various types; ( Churna, Kuith, Avalek, satwa, Asawa, Arishtha 

etc.); formulations using herbal extracts / pure Phytopharmaceuticals. 

Standardization of herbal Formulations. 

05 Hrs 
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Natural Product Chemistry (Practicals) 

                          

1. General extraction of phytopharmaceuticals. 

2. Phytochemical tests for various phytopharmaceuticals. 

3. Introduction of chromatography techniques for the isolation of constituents. 

4. Isolation and estimation of berberine  

5. Isolation and estimation of atropine 

6. Isolation and estimation of hesperidine 

7. Isolation and estimation of caffeine 

8. Isolation and estimation of Withanolide 

9. Isolation and estimation of gingerol 

10. Isolation and estimation of ghymnemic acid. 

11. Isolation and estimation of Piperine 

12. Isolation and estimation of forskolin. 

13. Isolation of essential oils and estimation of them by spectral, chemical analysis. 

14. Estimation of quinine by fluorimetry. 

15. Arista formulation Development and its standardization. 

16. Asava formulation Development and its standardization. 

 
 

REFERENCES 

1. Chemistry of Alkaliods by S.W. Pelletier 

2. Alkaloids by Manske 

3. Plant Physiology by Dieter Hess 

4. Steroids by Fieser and Fieser 

5. Organic chemistry by i.L. Finar Vol.II 

6. Chemistry of Natural Products by k.W. Bentley 

7. Biosynthesis of Aromatic Compounds by Ulrich Weiss & J. Michael Edwards.  

8. Journals 

a) Phytochemistry,  b) Planta medica    c) Phytotherapy Research,   d) Fitoterapia  

9. Pharmacognosy by Trease and Evans, ELBS. 

10. Pharmacognosy by Tylor and Brody. 

11. Text book of Pharmacognosy by Wallis. 
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12. Clarkôs isolation and Identification of drugs by A.C. Mottal. 

13. Introduction  to chromatography theory and practical by Srivastava, K. Kishore. 

14. Plant Drug Analysis by Wagner. 

15. Indian Pharmacopoeia. 

16. United States Pharmacopoeia. 

17. Practical Evaluation of Phytopharmaceuticals by K.r. Brain, T.D. Turner. 

18. Research guideline for evaluating the safety and efficacy of herbal medicines WHO 

 publications. 

19. CMPC Guidelines. 

20. Techniques in Organic Chemistry by Weiss Creger. 

21. Wilson and Gisvolds text book of organic  Medicinnal and Pharmaceutical       

             chemistry by Deorge. R.F. 

22. Hand Book of vitamins by  Maachtein.   

23. Recent Progress in Medicinal Plants Vol1-22, D.K. Majumdar, J.N. Govil, V.K.  

             Singh,  Rajeev. Kr. Sharma, Studium Press, LLC. U.S.A.,  

24. Chemistry of Natural Products, Edited by R.H. Thomson, Springer  

             International Edn. 1994. 

25. Natural Products Chemistry Practical Manual by Anees A Siddiqui and Seemi 

Siddiqui. 
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M. Pharm - Pharmacology 
 
 

Paper Subject Code 

I  Modern Analytical Techniques MAT01 

II  Advanced Pharmacology MPL02 

III  Pharmacologica1 & Toxicological screening methods. MPL03 

IV  Drug design and Molecular Biology MPL04 
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PAPER - I   

 

Modern Analytical Techniques 

 

THEORY                           75 HOURS 

1.  UV-Visible spectroscopy: Introduction of Electromagnetic spectrum, Theory, 

Laws, Instrumentation and terminology associated with UV-Visible 

spectroscopy,  Choice of solvent and solvent effect, Spectrophotometric 

titrations, Wood ward ï Fiesure rule, Applications of UV-Visible spectroscopy. 

06 Hrs 

2.  Spectroflourimetry: Theory of Fluorescence, Factors affecting fluorescence, 

Quenchers, Instrumentation and Applications of fluorescence 

spectrophotometer. 

04 Hrs 

3.  Flame emission spectroscopy and Atomic absorption spectroscopy: Principle, 

Instrumentation, Interferences and Applications. 

04 Hrs 

4.  IR spectroscopy: Theory, Molecular vibrations and their types, Instrumentation 

of dispersive IR spectrometer, Sample handling in IR, Instrumentation of 

Fourier - Transform IR spectrometer, Factors affecting vibrational frequencies, 

ATR-IR, Interpretation and Applications of IR spectroscopy 

08 Hrs 

5.  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, Brief outline of principles of FT-NMR with reference to 13CNMR: 

Spin spin and spin lattice relaxation phenomenon. 
13

C NMR, 1-D and 2-D 

NMR, NOESY and COSY techniques, Interpretation and Applications of NMR 

spectroscopy. 

14 Hrs 

6.  Mass Spectroscopy: Principle, Theory, Instrumentation of Mass Spectroscopy, 

Different types of ionization like electron impact, chemical, field, FAB and 

MALDI, Analyzers of Quadrupole and Time of Flight, Mass fragmentation and 

its rules, Fragmentation of important functional groups like alcohols, amines, 

carbonyl groups and alkanes, Meta stable ions, Mc Lafferty rearrangement, 

Ring rule, Isotopic peaks, Tandem Mass Instruments, Interpretation and 

Applications of Mass spectroscopy 

 

10 Hrs 
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7.  Chromatography: Principle, Apparatus, Instrumentation, Chromatographic 

parameters, Factors involved, Endpoint determination and Applications of the 

following: 

a) Paper chromatography   b) Thin Layer chromatography  

c) Ion exchange chromatography   d) Column chromatography  

e) Gas chromatography   f) GC-MS  

g) High Performance Liquid chromatography   h) LC-MS  

i) High Performance Thin Layer chromatography  

 k) Super critical fluid chromatography  l) Affinity chromatography  

10 Hrs 

8.  Electrophoresis: Principle, Instrumentation, Working conditions, factors 

affecting        separation and applications of the following: 

a) Paper electrophoresis        b) Gel electrophoresis  

c) Capillary electrophoresis  d)  one electrophoresis  

  e) Moving boundary electrophoresis      f) Iso electric focusing 

06 Hrs 

9.  X ray Crystallography:  Production of X rays, Different X ray methods, Braggs 

law, Rotating crystal technique, X ray powder technique, Types of crystals, 

Interpretation of diffraction patterns and applications of X-ray diffraction. 

03 Hrs 

10.  Optical Rotatory Dispersion: Principle, Plain curves, Cotton effect, Circular 

Dichroism, Measurement of rotaion angle in ORD and applications 

03 Hrs 

11.  Radioimmunoassay: Importance, various components, Principle, Different 

methods, Limitation and Applications of Radio immuno assay. 

03 Hrs 

12.  Statistical Analysis ï Introduction, Significance of statistical methods, normal  

distribution, probability, degree of freedom, standard deviation, correlation,  

variance, accuracy, precision, classification of errors, reliability of results, 

confidence interval, test for statistical significance ï Students T test, F test, Chi 

square test, Correlation and regression. 

04 Hrs 
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Modern Analytical Techniques (Practicals) 

 

Minimum 15 experiments to be conducted 

1. Use of UV Vis spectrophotometer for analysis of pharmacopoeial compounds and their 

formulations (4 Experiments). 

2. Simultaneous estimation of combination formulations by UV spectrophotometer            

(4 Experiments). 

3. Effect of pH and solvent on UV spectrum of certain drugs. 

4. Experiments based on HPLC and Gas Chromatography (2  Experiments) 

5. Experiments on factors affecting the absorbance parameters in UV and fluorescence. 

6. Separation and quantitative analysis of various components by TLC and HPTLC 

techniques (1 Experiment in each technique) 

7. Interpretation of IR, NMR and MASS spectra (2 compound each) 

8. Gradient elution and other technique in column Chromatography (Minor Experiment) 

9. Separation by electrophoresis 

 

REFERENCES 

1. Spectrometric Identification of Organic compounds - Robert M Silverstein, Sixth edition, 

John Wiley & Sons, 2004. 

2. Fundamentals of Statistics ï Elhance, Kitab Mahal.   

3. Principles of Instrumental Analysis - Doglas A Skoog, F. James Holler, Timothy A. 

Nieman, 5
th
 edition, Eastern press, Bangalore, 1998.  

4. Vogelôs Text book of quantitative chemical analysis -   Jeffery, Basset, Mendham, 

Denney, 5
th
 edition, ELDS, 1991.   

5. Instrumental methods of analysis ï Willards, 7
th
 edition, CBS publishers. 

6. Practical Pharmaceutical Chemistry ï Beckett and Stenlake, Vol II, 4
th
 edition, CBS 

Publishers, New Delhi, 1997.  

7. Organic Spectroscopy - William Kemp, 3
rd
 edition, ELBS, 1991.  
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8. Quantitative analysis of Pharmaceutical formulations by HPTLC - P D Sethi, CBS 

Publishers, New Delhi. 

9. Pharmacutical Analysis - Higuchi, Brochmman and Hassen, 2
nd

 Edition, Wiley ï 

Interscience Publications, 1961. 

10. Quantitative Analysis of Drugs in Pharmaceutical formulation - P D Sethi, 3
rd
 Edition, 

CBS Publishers, New Delhi, 1997. 

11. Pharmaceutical Analysis- Modern methods  ï Part B - J W Munson, Volume 11,   Marcel 

Dekker Series 

12. Analytical Profiles of Drug substances ï Klaus Florey, Volume 1 ï 20, Elsevier, 2005  

13. Analytical Profiles of Drug substances and Excipients ï Harry G. Brittain, Volume 21 ï 

30, Elsevier, 2005. 
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Paper ï II  

 

Advanced Pharmacology  

 

Theory                                            75 HOURS 

 

1.  General Pharmacology 

a. Pharmacokinetics: The dynamics of drug absorption, distribution, 

biotransformation of drugs and elimination with special reference to 

factors affecting drug metabolism.     

b. Pharmacodynamics:  Mechanism of drug action and the relationship 

between drug concentration and effect. Receptors, structural and 

functional families of receptors, classification of rectors, signal 

transduction through cytoplasmic secondary messengers, receptor 

regulation. Methods of receptor isolation and characterization. 

Quantitation of drug receptors interaction and elicited effect. 

18 Hrs 

2.  Neuro transmission                        

a. General aspects and steps involved in neurotransmission. 

b. Neurohumoral transmission in autonomic nervous system (Detailed study 

about neurotransmitters). 

c. Neurohumoral transmission in central nervous system (Detailed study 

about neurotransmitters). 

d. Non adrenergic non cholinergic transmission (NANC). 

03 Hrs 

3.  Systemic Pharmacology   

    A detailed study on pathophysiology of diseases, mechanism of action,              

    Pharmacology and Toxicology of drugs used in the following systems  

a. Autonomic pharmacology 

Parasympathomimetics and lytics, sympathomimetics and lytics, agents 

affecting neuromuscular junction and ganglia. 

b. Central nervous system pharmacology 

General and Local anesthetics, sedatives and hypnotics, drugs used to 

treat anxiety, depression, psychosis, mania, epilepsy, neurodegenerative 

diseases, drug dependence, tolerance and addiction. Analgesics and Non 

ï steroidal anti- inflammatory agents (NSAIDS). 

c. Cardiovascular pharmacology 

Diuretics, antihypertensives, antiischemics, anti- arrhythmics, drugs for 

heart failure and hyperlipidemia. Effect of drugs on blood constituents. 

 

35 Hrs 
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d. Autocoid Pharmacology  

The mechanisms involved in the formation, release, pharmacological 

actions and possible physiological role of Histamine, Serotonin, Anti-

migraine drugs, Kinins Prostaglandins, Opioid autocoids and cyclic 3ô-5 

AMP. Drugs acting as agonists and antagonist to the autocoids. 

e. Immunopharmacology 

Cell and biochemical mediators involved in allergy, immunomodulation 

and inflammation, Classification of hypersensitivity reactions and 

diseases involved Therapeutic agents for allergy, asthma COPD and other 

immunological diseases with emphasis on immunomodulators. 

f. GIT Pharmacology 

Anti ulcerdrugs, Prokinetics, anti emetics, anti diarrhoels and drugs for 

constipation and irritable bowel syndrome. 

g. Endocrine Pharmacology  

Molecular and cellular basis of mechanism of action of hormones (growth 

hormone, prolactin, thyroid, Insulin and oral hypoglycemic agents, sex 

hormones and oral contraceptives. Corticosteroids and drugs affecting        

calcium regulation) and their antagonists.  

h. Chemotherapy  

Cellular and molecular mechanism of actions and resistance of      

antimicrobial and anticancer drugs. 

4.  Free radicals Pharmacology                  

Generation of free radicals, Role of free radicals in etiopathology of various     

diseases. Protective activity of certain important antioxidants. 

3 Hrs 

5.  Clinical Pharmacology                  

a. Basics in clinical Pharmacology, Clinical trials of drugs design and 

testing of drugs in humans (Phase I ïPhase IV) according to GCP, ICH        

and ICMR guidelines. Adverse drug reaction to drugs and concepts of 

drug interactions. 

b. Fundamentals of clinical trials: Protocols, volunteers, informed consent, 

ethical committee designs (Single blind, double blind, cross over, 

randomization, placebos, and controlled studies). 

c. Therapeutic drug monitoring- Criteria for TDM, specific examples viz; 

Digoxin aminoglycosides and theophylline. 

d. General aspects of Pharmacovigilance. 

10 Hrs 

6.  Biological assays         

Principles and methods of biological assay with certain examples.       

Development of new bioassay methods. 

06 Hrs 
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Advanced Pharmacology (Practicals) 

 

1. Experiments for studying the effects of the more important biogenic agents like 

Histamine and  acetyl Choline, 5HT, Oxytocin and their effect in the presence of 

antagonist on suitable isolated tissue preparations. 

2. Estimation of PA2 values of various antagonists under suitable isolated tissue 

preparations. 

3. Experiments on CVS Effect of various drugs on isolated heart preparations on various 

animal models under normal arrhythmic and hypodynamic conditions. 

4. Estimation of biochemical and free radical scavengers in blood, saliva, urine and   Tissue 

homogenates. 

5. Drug absorption and elimination studies. 

6. Any other experiment based on the topics mentioned theory. 

7. Protocol design of clinical trails.  

 

REFEERENCES 
1. The Pharmacological basis of therapeutics-Goodman and Gill manôs 

2. Pharmacotherapy- Dipiro 

3. Pharmacology-Katzung 

4. Fundamentals of experimental Pharmacology-By M.N.Ghosh 

5. Hand book of Experimental Pharmacology-S.K.Kulakarni 

6. Text book of in vitro practical Pharmacology by Ian Kitchen 

7. Pharmacological Experiments on intact preparations by Churchill Living stone. 

8. Hand book of Clinical Pharmacokinetics Gibaldi and Prescott. 

9. Principles of drug action by Goldstein,Amaow and  Kalman 

10. Clinical Pharmacology by Molmon and Morelli. 

11. Clinical trials and  tribulations by Allien E.Cato 

12. Text book of Therapeutics-drug and management by  Herfindal and Gourley. 

 

 

JOURNALS 

1. Indian Journal of Pharmacology. 

2. Indian Journal of Physiology and Pharmacology. 

3. Indian Journal of Experimental Biology. 

4. Pharmacological research. 
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Paper ï III  

Pharmacological and Toxicological Screening Methods   

Theory                                            75 HOURS 

 

1.  Laboratory Animals          

Commonly used laboratory transgenic and genetically prone animals models 

(Viz, nudemice, SH rats etc). Techniques of blood collection, anaethesia and 

euthanasia of experimental animals. Various routes of drug administration. 

Maintenance and breeding of laboratory animals. Regulations and ethics 

requirements. Good laboratory practice. 

09 Hrs 

2.  Organisation of screening for the pharmacological activity of new with 

emphasis on evaluation using in vivo, invitro,  insitu,  in silico and other 

possible animal alternative models.       

a. General principles of preclinical screening.  

b. Cardiovascular Pharmacology-anti hypertensives, antiarrythmics, 

vasodilators, antianginal, antiatherosclerotic agents and diuretics. 

c. CNS Pharmacology-behavioral and muscle co ordination, CNS 

stimulants and depressants, anxiolytics, anti-psychotics, anti 

epileptics, nootropics. 

d. Drugs for neurodegenerative diseases like Parkinsonism, Alzheimers 

and multiple sclerosis. 

e. Drugs acting on Autonomic nervous system. 

f. Respiratory Pharmacology- antiasthmatics, COPD, Anti allergic and 

mucoactives. 

g. Reproductive pharmacology-Aphrodisiacs and  antifertility agents  

h. Analgesics, anti inflammatory and antipyretic agents. 

i. Gastrointestinal drugs- Anti ulcer, anti ïemetic, anti diarrhoel and 

laxatives. 

j. Anti cancer agents. 

k. Drugs for metabolic disorders like anti diabetic, antihyperlipidemic, 

anti-obesity, and hepatoprotective agents. 

l. Immuno pharmacology-Specific (cell and humoral mediated) and  non 

specific methods. 

37 Hrs 

3.  Essentials of Toxicology        

Physio-chemical, Biochemical and genetic basis of toxicity Principles of      

toxicokinetics, mutagenesis and carcinogenesis. Guidelines and regulatory    

Agencies to conduct the studies (CPCSEA, OECD, FDA, ICH, FHSA, FPA, 

FFC, WHO etc.).  Behavioral, inhalation, cellular and sub cellular toxicity. 

Hypersensitivity and immune response, range finding tests. Acute, subacute and 

chronic toxicity studies and reproductive toxicology according to official 

guidelines. 

08 Hrs 



 
 

89 

4.  Limitations of animal experimentation and extrapolation of preclinical data to 

humans. 
05 Hrs 

5.  Immuno assay         

General principles of immunoassay, therapeutical basis of, optimization of     

immunoassay heterogeneous immunoassay system, homogenous immunoassay 

systems. Immunoassay methods evaluation; protocol outline, objectives and 

preparation. 

03 Hrs 

6.  Bio-statistics          

An introduction to statistics and biostatistics collection and organization of     

Data. Probability, regression, parametric and non parametric tests. 

05 Hrs 

7.  Fundamentals of Intellectual Property (IP)      

a. Intellectual Property (IP)  

Concepts regarding intellectual property (IP), Intellectual property 

protection IPP) and Intellectual property rights (IPR; Economic importance, 

mechanism for protection of intellectual property patents, copyrights, trade 

mark; Factors effecting choice of IP protection; penalties for violation; Role 

of IP in Pharmaceutical industry. 

b. Trade related aspects of intellectual property rights  

Intellectual property and international trade; Concept behind WTO (World 

Trade Organization), WIPO (World Intellectual Property Organization), 

GATT (General Agreement on Tariff and Trade), TRIPS (Trade Related 

Intellectual Property Rights), TRIMS (Trade Related Investment Measures) 

and GATS (General Agreement on Trade in Services); Protection of plant 

and animal genetic resources; Drug related IPR issues; Status in India and 

other developing countries; case studies and examples; TRIPS issues on 

herbal drugs. 

09 Hrs 
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Pharmacological and Toxicological Screening Methods (Practicals) 

 

1. Experiments on CNS: General screening methods of CNS Stimulants and depressants, 

Anxiogenics and anxiolytics, amnestics and Nootropics, Anticonvulsants, Analgesics and 

Antiinflammatory agents (both acute and chronic models). 

2. Drug acting on gastro intestinal tract: General screening methods for the anti ulcer activity, 

intestinal motility and antidiarrheal. 

3. Experiments on local anesthetics: General methods for evaluating local anesthetic activity. 

4. Experiments on General Pharmacology: Enzyme induction activity, Drug dependence and 

withdrawal effects. 

5. Experiments on Diuretics: General screening methods evaluating the diuretic activity. 

6. Endocrine pharmacology: Screening of ant diabetic and hepato-protective drugs. 

7. Experiments on chemotherapy: In vitro anti microbial screening.   

8. Experiments on Toxicology Safety pharmacology; Oral and dermal acute toxicity tests 

 

REFERENCES 

 

1. Biological standardization by J.H.Burn D.J. Finney and I.G.Goodwin 

2. Indian Pharmacopeia and other Pharmacopeias 

3. Screening methods in Pharmacology by Robert Turner.A 

4. Evaluation of drugs activities by Laurence and Bachrach 

5. Methods in Pharmacology by Arnold Schwartz. 

6. Selected topics on the experimental pharmacology by Usha G.Karnal Dadkar, N.K and 

Seth, U.K 

7. Fundamentals of experimental Pharmacology by M.N.Ghosh 

8. Pharmacological experiment on intact preparations by Churchill Livingstone 

9. Drug discovery and Evaluation by Vogel H.G. 

10. Animal models in toxicology by Shyane Cox Gad and Christopher .P Chengellis. 

11. The UFAW hand book on the care and management of laboratory animals by UFAW. 

12. Principles and methods of toxicology by Hayes. 

13. CRC Hand book of toxicology by Derelanko and Holinger. 

14. Intellectual Property rights, The  WTO Intellectual property Rights and their Knowledge 

Economy By Keith.E.Maskus, Publisher An Elgar Referece Collection heltanham, UK, 

Northampton MA USA 

 

JOURNALS 

1. Indian Journal of Pharmacology. 

2. Indian Journal of Physiology and Pharmacology 

3. Indian Journal of Experimental Biology. 

4. Pharmacological research. 

5. Journal of Gastroenterology. 
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Paper- IV  

Drug Design and Molecular Pharmacology 

 

Theory                                              75 HOURS 

 

1.  A general treatment of the approaches to drug design  

Including the methods of variation study of the use of biochemical and 

physiological information involving new drugs. 

06 Hrs 

2.  Drug receptor theory        

Concept of receptors theories. Drug receptor interaction forces involved in 

drug receptor interaction. Receptor polymorphism and dimerization and its 

importance in drug design. 

07 Hrs 

3.  Physico chemical properties in relation to biological action and drug   

design. 

a. Complex of events between drug administration and drug action 

b. Solubility and partition coefficient. 

c. Rational drug design. 

d. Selected physicochemical properties like isosterism, steric behavior, 

Ionization, hydrogen bonding, chelation, oxidation- reduction potential 

surface actions. 

07 Hrs 

4.  Guidelines for drug and analog drug design:     

a. Basic considerations of drug design, de-novo drug design, lead seeking 

methods rational drug design. 

b. Structural factors in drug design. 

c. Prodrug concepts. 

07 Hrs 

5.  Principles of computer aided drug design and Fundamentals of QSAR 

objectives 

05 Hrs 

6.  Drug discovery and development        

a. New approaches to drug discovery: Combinatorial chemistry, 

Pharmacogenomics, Proteonomics, Array technology and High 

throughput Screening. 

b. Drug development programme: Pharmacokinetic and Pharmacodynamic   

approaches  

c. Guidelines to introduce a new drug in US and India (IND, NDA and 

FDA requirements and Schedule Y and its amendments).   

d. Bioethics committee (Role and functions). 

e. Human genome project. 

09 Hrs 
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7.  Molecular Pharmacology:        

a. Application of molecular pharmacology to drug design. 

b. Introduction to cell structure and function. 

c. Cell signelling organization of signal transduction pathway and 

biosensors. 

d. Protein structure prediction and molecular modeling. 

09 Hrs 

8.  Gene expression, regulation and gene mapping 05 Hrs 

9.  Recombinant DNA technology  

Principles methods and its application 

05 Hrs 

10.  Gene therapy         

a. Gene transfer technologies (Viral and non viral vectors) 

b. Clinical application and recent advances in gene therapy 

c. Disease targets for gene therapy 

d. Pharmacodynamics, Pharmacokinetics of peptide and protein and             

Immunogenicity of protein therapeutics. 

10 Hrs 

11.  Basic principles of in vitro cell culture techniques 03 Hrs 
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Drug Design and Molecular Pharmacology (Practicals) 

 

1. Practicals related to physio- chemical properties in relation to biological action including 

partition coefficient. 

2. Cell culture preparation and maintenance of various cell lines. 

3. Protein separation and isolation using gel electrophoresis 

4. DNA isolation, sequencing and PCR techniques. 

5. Estimation of protein and nucleic acids. 

6. RNA isolation from yeast. 

7. Mutagenicity testing using mouse bone marrow micronucleus test. 

8. In vitro cell cultures.    

 

REFERENCES 

 

1. A guide to chemical basis of drug design by Alfred Rugger (John Willey and sons). 

2. Introduction to the principles of drug design by John Smith and HaywelWilliams (Wright 

PSG) 

3. Burgers medicinal chemistry-The basis of Medicinal Chemistry by Manfred E.Wolf, 

Part-I (John Willey and sons). 

4. Computer assisted drug design by Edward Colson (American chemical society ïACS 

Symposium series 112). 

5. Wilson and Giswolds text book of Organic, Medicinal and Pharmaceutical Chemistry. 

6. Goodamn and Gilmanôs-The Pharmacological basis of Therapeutics- 8
th
 Edition 

(Pergamon press). 

7. Medicinal Chemistry- The role of organic chemistry in drug research by S.M.Rroberts 

and D.J.Price 

8. Principles of Medicinal chemistry by William Foye 

9. Vogelôs text book of practical organic chemistry Y Arthur .I Vogel (FIBS and Longman). 

10. Current protocols in molecular Biology by Fredrick .M.Ansubel 

11. Human molecular genetics by Tomstracham and Andrew P Read. 

12. The cell-molecular approach, Geoffrey M.Cooper 

13. Bio informatics: genes proteins and computers by Christine Orengo. 

14. Gene Therapy, Therapeutic mechanism and strategies by Nancy smith Templeton Danilo 

D.Lasic  

JOURNALS 

1. Gene therapy 

2. Cell 

3. Molecular Biology and Medicine. 
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M. Pharm - Phytopharmacy and Phytomedicine 
 
 

Paper Subjects Code 

I  Modern Analytical Techniques MAT01 

II  Advanced Pharmacognosy and Phytochemistry MPM02 

III  Herbal Drug Development and Standardization MPM03 

IV  Indian Systems of Medicine MPM04 
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PAPER - I  

 

Modern Analytical Techniques 

 

THEORY                                          75 HOURS 

1.  UV-Visible spectroscopy: Introduction of Electromagnetic spectrum, Theory, 

Laws, Instrumentation and terminology associated with UV-Visible 

spectroscopy,  Choice of solvent and solvent effect, Spectrophotometric 

titrations, Wood ward ï Fiesure rule, Applications of UV-Visible spectroscopy. 

06 Hrs 

2.  Spectroflourimetry: Theory of Fluorescence, Factors affecting fluorescence, 

Quenchers, Instrumentation and Applications of fluorescence 

spectrophotometer. 

04 Hrs 

3.  Flame emission spectroscopy and Atomic absorption spectroscopy: Principle, 

Instrumentation, Interferences and Applications. 

04 Hrs 

4.  IR spectroscopy: Theory, Molecular vibrations and their types, Instrumentation 

of dispersive IR spectrometer, Sample handling in IR, Instrumentation of 

Fourier - Transform IR spectrometer, Factors affecting vibrational frequencies, 

ATR-IR, Interpretation and Applications of IR spectroscopy 

08 Hrs 

5.  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, Brief outline of principles of FT-NMR with reference to 13CNMR: 

Spin spin and spin lattice relaxation phenomenon. 
13

C NMR, 1-D and 2-D 

NMR, NOESY and COSY techniques, Interpretation and Applications of NMR 

spectroscopy. 

14 Hrs 

6.  Mass Spectroscopy: Principle, Theory, Instrumentation of Mass Spectroscopy, 

Different types of ionization like electron impact, chemical, field, FAB and 

MALDI, Analyzers of Quadrupole and Time of Flight, Mass fragmentation and 

its rules, Fragmentation of important functional groups like alcohols, amines, 

carbonyl groups and alkanes, Meta stable ions, Mc Lafferty rearrangement, 

Ring rule, Isotopic peaks, Tandem Mass Instruments, Interpretation and 

Applications of Mass spectroscopy 

 

10 Hrs 
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7.  Chromatography: Principle, Apparatus, Instrumentation, Chromatographic 

parameters, Factors involved, Endpoint determination and Applications of the 

following: 

a) Paper chromatography   b) Thin Layer chromatography  

c) Ion exchange chromatography   d) Column chromatography  

e) Gas chromatography   f) GC-MS  

g) High Performance Liquid chromatography   h) LC-MS  

i) High Performance Thin Layer chromatography  

 k) Super critical fluid chromatography  l) Affinity chromatography  

10 Hrs 

8.  Electrophoresis: Principle, Instrumentation, Working conditions, factors 

affecting        separation and applications of the following: 

a) Paper electrophoresis        b) Gel electrophoresis  

c) Capillary electrophoresis  d)  one electrophoresis  

  e) Moving boundary electrophoresis      f) Iso electric focusing 

06 Hrs 

9.  X ray Crystallography:  Production of X rays, Different X ray methods, Braggs 

law, Rotating crystal technique, X ray powder technique, Types of crystals, 

Interpretation of diffraction patterns and applications of X-ray diffraction. 

03 Hrs 

10.  Optical Rotatory Dispersion: Principle, Plain curves, Cotton effect, Circular 

Dichroism, Measurement of rotaion angle in ORD and applications 

03 Hrs 

11.  Radioimmunoassay: Importance, various components, Principle, Different 

methods, Limitation and Applications of Radio immuno assay. 

03 Hrs 

12.  Statistical Analysis ï Introduction, Significance of statistical methods, normal  

distribution, probability, degree of freedom, standard deviation, correlation,  

variance, accuracy, precision, classification of errors, reliability of results, 

confidence interval, test for statistical significance ï Students T test, F test, Chi 

square test, Correlation and regression. 

04 Hrs 
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Modern Analytical Techniques (Practicals) 

 

Minimum 15 experiments to be conducted 

1. Use of UV Vis spectrophotometer for analysis of pharmacopoeial compounds and their 

formulations (4 Experiments). 

2. Simultaneous estimation of combination formulations by UV spectrophotometer                    

(4 Experiments). 

3. Effect of pH and solvent on UV spectrum of certain drugs. 

4. Experiments based on HPLC and Gas Chromatography (2  Experiments) 

5. Experiments on factors affecting the absorbance parameters in UV and fluorescence. 

6. Separation and quantitative analysis of various components by TLC and HPTLC techniques 

(1 Experiment in each technique) 

7. Interpretation of IR, NMR and MASS spectra (2 compound each) 

8. Gradient elution and other technique in column Chromatography (Minor Experiment) 

9. Separation by electrophoresis 

 

REFERENCES 

1. Spectrometric Identification of Organic compounds - Robert M Silverstein, Sixth edition, 

John Wiley & Sons, 2004. 

2. Fundamentals of Statistics ï Elhance, Kitab Mahal.   

3. Principles of Instrumental Analysis - Doglas A Skoog, F. James Holler, Timothy A. 

Nieman, 5
th
 edition, Eastern press, Bangalore, 1998.  

4. Vogelôs Text book of quantitative chemical analysis -   Jeffery, Basset, Mendham, Denney, 

5
th
 edition, ELDS, 1991.   

5. Instrumental methods of analysis ï Willards, 7
th
 edition, CBS publishers. 

6. Practical Pharmaceutical Chemistry ï Beckett and Stenlake, Vol II, 4
th
 edition, CBS 

Publishers, New Delhi, 1997.  

7. Organic Spectroscopy - William Kemp, 3
rd
 edition, ELBS, 1991.  
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8. Quantitative analysis of Pharmaceutical formulations by HPTLC - P D Sethi, CBS 

Publishers, New Delhi. 

9. Pharmacutical Analysis - Higuchi, Brochmman and Hassen, 2
nd

 Edition, Wiley ï 

Interscience Publications, 1961. 

10. Quantitative Analysis of Drugs in Pharmaceutical formulation - P D Sethi, 3
rd
 Edition, CBS 

Publishers, New Delhi, 1997. 

11. Pharmaceutical Analysis- Modern methods  ï Part B - J W Munson, Volume 11,   Marcel 

Dekker Series 

12. Analytical Profiles of Drug substances ï Klaus Florey, Volume 1 ï 20, Elsevier, 2005  

13. Analytical Profiles of Drug substances and Excipients ï Harry G. Brittain, Volume 21 ï 30, 

Elsevier, 2005. 

 

 

 



 
 

99 

Paper - II  

 

Advanced Pharmacognosy and Phytochemistry 

 

THEORY                          75 HOURS                                                                     

  

1.  Introduction                          

Role of natural products in herbal medicine 

General status and importance of herbal medicine  

Safety of herbals / herbal pharmacovigilance 

Nutraceuticals and Dietary supplements                                                  

05 Hrs 

2.   Plant drug cultivation             

Good practices in cultivation and collection 

Plant growth regulators 

Pest and weed control 

Ex-situ and In-situ conservation of medicinal plants 

Systematic method of cultivation and post harvest technology of Indian 

medicinal plants viz., Ginseng, Mentha, Turmeric, Ginger, Rosemary, 

Aswagandha and Senna   

12 Hrs 

3.  Commerce and quality control of herbal drugs         

Indian and International trade in medicinal and aromatic plants 

WHO guidelines for assessment of herbal medicines 

Evaluation of identity, purity and quality of crude drugs 

Determination of pesticide residue, arsenic and heavy metals,microorganisms  

05 Hrs 

4.  Phytochemical study           

Basic chemistry, biogenesis, general methods of isolation, identification tests 

and estimation with special emphasis on HPLC, HPTLC and other advanced 

techniques of alkaloids, glycosides, flavonoids and terpenoids. 

 

Isolation and estimation of following phytopharmaceuticals 

1. Andrographolides from Andrographis paniculata 

2. Asarone from Acorus calamus 

3. Piperine from Piper nigrum / Piper longum 

4. Bacosides from Bacopa monnieri 

5. Curcumin from Curcuma longa 

6. Berberine from Berberis ariatata 

7. Withanolides from Withania somnifera 

15 Hrs 
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5.  Elucidation of structures of the following phytoconstituents            

Alkaloids  - Quinine, Reserpine, Atropine, Morphine 

Glycosides  - Digitoxin, Sennosides 

Steroids  - Cholesterol 

Terpenes  - Citral 

Flavonoids - Hesperidin 

08 Hrs 

6.  Medicinal plant biotechnology      

Plant tissue culture: Introduction, culture media, cell-cultures, hairy root 

culture, biotransformation, Immobilization, Transgenic plants. Industrial 

application of tissue culture, Production of secondary plant metabolites. 

Fermentation technology: Introduction, Industrial fermentors, Production of 

secondary plant metabolites. Production of Ergot alkaloids. 

10 Hrs 

7.  Biological screening of natural products         

Common lab animals  - Description, handling and applications 

CPCSEA guidelines for conducting animal experiments 

Transgenic animals   - Production, maintenance and applications 

Toxicity studies  -Acute toxicity and repeated dose toxicity studies                                                                                          

        

Review and biological screening (In-vivo and In-vitro) of phytopharmaceuticals  

of the following therapeutic classes  viz.,      

  

Antiinflammatory, Antiallergic, Hepatoprotective, Osteoporosis, Anticancer, 

Antidiabetic, Antiviral, Immunomodulatory, Antioxidant and Antimicrobial 

agents - antibacterial & antifungal etc., 

15 Hrs 

8.  Recent status of drugs obtained from marine sources                                

Definition, present status and classification of important bioactive agents. 

Studies on Anticancer, Antimicrobial, Antiinflammatory and Antibiotic drugs. 

05 Hrs 
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Advanced Pharmacognosy and Phytochemistry (Practicals) 

 

A). Isolation/estimation of phytoconstituents         

i). Isolation of Hesperidine from orange peel 

ii).  Isolation of Curcumin from Curcuma longa 

iii).  Isolation of Naringin from grape fruit 

iv). Isolation of starch and successive isolation of Amylose and Amylopectin   from 

potato 

v). Isolation and determination of Piperine content in Black pepper by HPLC 

vi). Isolation and estimation of Caffeine from tea/coffee by UV spectroscopy 

vii).  Isolation and separation of proteins of ground nut 

viii).  Identification of alkaloids by microchemical analysis 

ix). Determination of Carvone content of Umbelliferous fruits 

x). Analysis of phytoconstituents by Paper chromatography/Thin layer 

chromatography 

 

B). WHO methods of standardization of herbal drugs (Physical evaluation of crude drugs)     

i). Determination of Swelling index 

ii).  Determination of Foaming index 

iii).  Determination of Ash values 

iv). Determination of Extractable matter 

v). Determination of Moisture content (Loss on drying)  

 

C). Structural elucidation of at least 03 unknown compounds based on UV, IR, NMR and 

MS spectral datas          

   

D). Quantification of phytoconstituents        

i). Determination of Ascorbic acid (Vit-C) in crude drugs by UV spectroscopic 

method 

ii).  Quantitative estimation of Quinine in Cinchona bark by HPLC 

iii).  Quantitative estimation of Reserpine in Rauwaofia by HPLC 

iv). Quantitative estimation of Ephedrine in Ephedra by HPTLC 

v). Quantitative estimation of Glycyrrhizine in Liquorice by HPTLC 

 

E). Biotechnology experiments         

i). Establishment of Callus and Suspension culture 

ii).  Isolation and quantitative estimation of DNA 

 

F). Pharmacological screening          

i).     Demonstration experiment on  

a). Different routes of drug administration 

b). Handling of laboratory animals 

 

ii).  Pharmacological evaluation of phytopharmaceuticals for Hepatoprotective, 

Antidiabetic, Anticancer, Antiallergic and Antioxidant properties 
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Paper ï III  

Herbal Drug Development and Standardization 

 

THEORY                                    75 HOURS  

 

1.  Herbs as raw materials                                    

Definition of herb, herbal medicine, herbal medicinal product, herbal 

drug preparation   

Source of Herbs 

Selection, identification and authentication of herbal materials  

Processing of herbal raw material                                                  

Herb-Drug interactions 

05 Hrs 

2.  Extraction and Drying techniques  

Different methods of Extraction viz: Maceration, Percolation, hot    

continuous extraction and Supercritical fluid extraction.  

Pilot scale extraction of green tea, hypericum species and Coleus 

forskolii  

Different methods of drying -  

Natural drying - Sun drying and Shade drying 

Artificial drying- Tray drying, Spray drying and Freeze drying. 

12 Hrs 

3.  Standardization of herbal raw material/extracts as per WHO / CCMP 

guidelines           

Macroscopical, microscopical, physical, chemical, spectral & biological 

standardization 

Qualitative and quantitative estimation exemplified by suitable  

examples 

Standardized extracts 

06 Hrs 

4.  Quality assurance in herbal drug industry of GAP, GMP and GLP in 

traditional system of medicine. Preparation of documents for new drug 

application and export registration            

 

08 Hrs 

5.  Herbal formulation development      

General principles of formulations including physico-chemical 

properties like pH, solubility, distribution coefficient, and state of the 

individual component added. 

Methods involved in preparation of monoherbal and polyherbal 

formulations with their merits and demerits : Tablets, capsules, liquid 

orals and dermatologics. Excipients used in herbal formulations        

20 Hrs 
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Compatibility studies 

Stability studies - Factors affecting the stability of different 

formulations. 

Methods involved in stability testing. 

Quality control of various finished herbal medicinal products.                                     

Packaging, Labeling and storage of finished products   

6.  Technology for commercial scale cultivation and processing of the 

following    

 aromatic plants                                   

Artemesia, Geranium, Thyme, Eucalyptus, Lemon grass 

05 Hrs 

7.  Herbal Cosmetics              

The scope and present status of herbal cosmetics technology 

The sources and description of raw materials of herbal origin used like 

fixed oils, waxes, gums, hydrophillic colloids, colours, perfumes, 

protective agents, bleaching agents, preservatives, antioxidants and other 

ancillary agents in various products such as creams, powders, lotions, 

hair products, nail polishes, lipsticks, depilatories, toiletaries etc. and 

their analysis.  

Formulation aspects: Incorporating herbal extracts/essential oils in 

skin/hair care preparations 

15 Hrs 

8.  Global Regulatory status and requirements for Herbal Medicines 04 Hrs 
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Herbal Drug Development and Standardization (Practicals) 
 

a) Preparation of extracts by using pilot scale extraction plant for the following 

i. Green tea 

ii.  Hypericum species 

iii.  Coleus forsklii 

b) Different methods of drying and comparison of phytoconstituents.  

c) Extraction and identification by Gas chromatography of the following aromatic    

plants; 

a. Artemesia, Geranium, Thyme, Eucalyptus, Lemon grass 

d) Applications of chromatographic techniques such as TLC/HPLC/HPTLC/GC in the 

analysis of herbal raw materials/extracts/formulations 

e) Preparation and evaluation of mono/poly herbal formulations  

f)  Preformulation studies of various herbal formulations 

g) Formulation and evaluation of some important skin/hair care cosmetic preparations 
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Paper - IV  

Indian Systems of Medicine 

THEORY                                                          75 HOURS 

1.  Ayurveda, Siddha, Unani and Homoeopathy systems of medicine                           

Principles with merits and demerits 

Different dosage forms 

12 Hrs 

2.  Formulation development of various systems of medicine    

Salient features of the techniques of preparation of some of the 

important class of formulations as per Ayurveda, Siddha, Homeopathy 

and Unani Pharmacopoeia and texts.  

Different analytical parameters involved in the standardization of 

formulations of Indian system of medicines. 

 Stability studies 

18 Hrs 

3.  Complimentary Medicines                                   

Medicinal sources - Herbal sources, Mineral sources, Animal sources, 

their collection, purification and processing. 

Rules and Regulations to Safeguard the Complimentary Medicines. 

Medicinal plant based industries in Indigenous systems of medicine ï 

scope & development 

10 Hrs 

4.  Drug discovery and development from natural products with special 

emphasis on drugs derived from the following Plants  

Digitalis, Artemesia, Atropa belladonna, Catharanthus roseus, 

Podophyllum and Taxus species. 

08 Hrs 

5.  WHO guidelines for the clinical research of traditional medicines 03 Hrs 

6.  Schedule T ï Good Manufacturing Practice of Indian systems of 

medicine  

Components of GMP (Schedule ï T) and its objectives 

Infrastructural requirements, working space, storage area, machinery 

and equipments, standard operating procedures, health and hygiene, 

documentation and records 

06 Hrs 

7.  Naturopathy, Yoga and Aromatherapy practices              

a)  Naturopathy - Introduction, basic principles and treatment modalities 

b)  Yoga - Introduction and Streams of Yoga. Asanas, Pranayama, 

Meditations and  Relaxation techniques . 

c)  Aromatherapy ï Introduction, aroma oils for common problems, 

carrier oils. 

12 Hrs 

8.  Nutrition and Balanced diet       

Introduction, Nutrients ï functions and deficiencies, Food and toxins 

06 Hrs 

 



 
 

109 

Indian Systems of Medicine (Practicals) 

 

 

A).  Ayurveda:  

Preparation and standardization of various simple dosage forms from Ayurvedic 

formulary. 

 

B). Siddha: 

Preparation and standardization of various simple dosage forms from Siddha 

formulary. 

 

C). Homeopathy: 

Preparation and standardization of various simple dosage forms from 

Homeopathic formulary. 

 

D). Unani: 

Preparation and standardization of various simple dosage forms from Unani 

formulary. 

 

E). Preparation of certain Aromatherapy formulations. 
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6. American Journal of Clinical Nutrition (American College of Nutrition publisher). 



 
 

111 

M. Pharm- Pharmacy Practice 

 

Paper Subject Code 

I  Clinical Pharmacy Practice MPP01 

II  Pharmacotherapeutics-I  MPP02 

III  Pharmacotherapeutics-II  MPP03 

IV  Hospital & Community Pharmacy MPP04 
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Paper ï I  

Clinical Pharmacy Practice 

THEORY                                                                                                                        75 HOURS 

 

1.  Definitions, development and scope of clinical pharmacy 01 Hr 

2.  Intro duction to daily activities of a clinical pharmacist                          

¶ Pharmaceutical care 

¶ Ward round participation  

¶ Drug therapy monitoring (medication chart review, clinical review, 

pharmacist interventions)  

¶ Medication history  

¶ Patient counseling  

¶ Drug information and poison information  

¶ Adverse drug reaction management  

¶ Drug utilization evaluation (DUE) and review (DUR) 

¶ Quality assurance of clinical pharmacy services 

16 Hrs 

3.  Patient data analysis 

¶ The patient's case history, its structure and use in evaluation of drug therapy 

¶ Understanding common medical abbreviations and terminologies used in 

clinical practices. 

¶ Communication skills, including patient counseling techniques, medication 

history interview, presentation of cases. 

06 Hrs 

4.  Clinical laboratory tests used in the evaluation of disease states, and 

interpretation of  Test results 

¶ Haematological 

¶ Liver function 

¶ Renal function 

¶ Thyroid function tests  

¶ Tests associated with cardiac disorders  

¶ Fluid and electrolyte balance  

¶ Microbiological culture sensitivity tests  

¶ Pulmonary Function Tests 

12 Hrs 

5.  Drug & Poison information                

¶ Introduction to drug information  and Drug Information resources 

¶ Systematic approach in answering DI queries  

¶ Critical evaluation of drug information and literature  

¶ Preparation of written and verbal reports 

10 Hrs 
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¶ Establishing a Drug Information Centre 

¶ Poisons information- organization & information resources. 

6.  Clinical Pharmacokinetics       

¶ Clinical Pharmacokinetic models 

¶ Physiological determinants of drug clearance and volumes of distribution 

¶ Renal and non-renal clearance       

¶ Organ extraction and models of hepatic clearance    

¶ Estimation and determinants of bioavailability     

¶ Multiple dosing         

¶ Calculation of loading and maintenance doses     

¶ Dose adjustment in renal failure, hepatic dysfunction, geriatric and pediatric 

patients  

¶ Therapeutic Drug Monitoring (General aspects) 

15 Hrs 

7.  Clinical Application of Statistical Analysis                  

¶ Basic concepts of biomedical statistics 

¶ Descriptive and Differential statistics 

¶ Statistical tests-Parametric & Non-parametric 

¶ Sample size calculation 

¶ Confidence intervals 

¶ Test of significance 

06 Hrs 

8.  Pharmacoepidemiology                                                                                                                                          

¶ Definitions and scope, 

¶ Methods [Sources of data, study design, drug utilisation studies, Meta-

analysis]  

¶ Social, cultural and economic factors influencing drug use 

¶ Systems for monitoring drug effects 

¶ Advantages and disadvantages of pharmacoepidemiology 

05 Hrs 

9.  Pharmacoeconomics                                                                                                                                                                                       

Definitions and scope, types of economic evaluation, cost models and cost- 

effectiveness analysis 

04 Hrs 
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Clinical Pharmacy Practice (Practicals) 

 

Patient medication history interview, answering drug information questions, patient medication 

counseling, participation in ward rounds. Case studies related to laboratory investigations 

covering the topics dealt in theory class. 

 

1. Answering drug information questions (Any four) 

(Queries related to Dosage, administration, Contraindications, Adverse drug reactions, 

drug use in pregnancy and lactation, drug profile, efficacy and safety)  

2. Patient medication counseling (Any three) Common diseases like Diabetes, Asthma, 
Hypertension, TB, and COPD 

3. Case studies related to laboratory investigations (Any four) LFT, Hematology, Thyroid, 

Renal, Cardiac enzymes 

4. Patient medication history interview (Any two) 

5. Medication order Review (Any two) 

6. Detection and assessment of adverse drug reactions and their documentation (Any two) 

 

ASSIGNMENTS 

Drug information, Patient medication history interview, Patient medication counseling, Problem 

solving in Clinical Pharmacokinetics, Literature evaluation pertaining to therapeutic range used 

in therapeutic monitoring of any two drugs frequently subjected for TDM.  

 

Critical appraisal of two recently published articles in biomedical literatures that deals with drugs 

or therapeutic issue. 

 

REFERENCES 

 

1. Basic skills in interpreting laboratory data - Scott LT, American Society of Health System 

Pharmacists Inc. 

2. Practice Standards and Definitions  - The Society of Hospital Pharmacists of Australia., 1997 

3. Clinical Pharmacokinetics - Rowland and Tozer, Williams and Wilkins Publication. 

4. Biopharmaceutics and Applied Pharmacokinetics - Leon Shargel , Prentice Hall publication 

5. Relevant review articles from recent medical and Pharmaceutical literature. 

 

JOURNALS 

1. Pharmaceutical Journal. Royal Pharmaceutical Society, London 

2. Journal of Pharmacy Practice and Research, Society of Hospital Pharmacists of Australia 

3. International Journal of Pharmacy Practice, United Kingdom  

4. Hospital Pharmacist, UK 

5. Indian Journal of Hospital Pharmacy 
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Paper ï II  

Pharmacotherapeutics-I  

THEORY                                                                                                               75 HOURS 

 

1.  Pathophysiology and pharmacotherapy of diseases associated with following 

systems/ diseases 

 

1.1 Cardiovascular system 

¶ Hypertension, Congestive cardiac failure, Ischemic Heart disease, 

Myocardial infarction, Arrhythmias, Hyperlipidaemias 

14 Hrs 

1.2 Respiratory system                                               

¶ Asthma, Chronic obstructive airways disease, Drug induced 

pulmonary diseases 

06 Hrs 

1.3 Haematological diseases 

¶ Anaemias, Deep vein thrombosis, Drug induced haematological 

disorders 

06 Hrs 

1.4 Rheumatic diseases 

¶ Rheumatoid arthritis, Osteoarthritis, Gout, Systemic lupus 

erythematosus 

06 Hrs 

1.5 Gastrointestinal system                                   

¶ Peptic ulcer diseases, Reflux oesophagitis, Inflammatory bowel 

diseases, Hepatitis, Jaundice & Cirrhosis, Diarrhoea and 

constipation, Drug-induced liver disease 

14 Hrs 

1.6 Skin and sexually transmitted diseases 

¶ Psoriasis, Eczema and scabies, Syphillis and Gonorrhoea, Drug 

related skin reactions 

06 Hrs 

1.7 Pain management 

¶ Pain pathways, Analgesics and NSAIDs,  Neuralgias including post 

herpetic, trigeminal and glossopharyngeal neuralgia, Palliative care 

05 Hrs 

1.8 Immunology               

Autoimmunity ïDefinition, Classification, Mechanism of Autoimmune 

disease, pathogenesis of Autoimmunity, Immunoglobulins 

05 Hrs 

2.  General prescribing guidelines for 

¶ Paediatric patients        

¶ Geriatric patients 

¶ Pregnancy and breast feeding 

03 Hrs 

3.  Introduction to rational drug use                                                                    

¶ Definition  

¶ Essential drug concept 

¶ Rational drug formulations 

¶ Role of pharmacist in rational drug use 

05 Hrs 

4.  Clinical Nutrition       

 Malnutrition 

¶ Nutritional requirements 

¶ Disease specific nutrition 

05 Hrs 
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Pharmacotherapeutics - I  (Practicals) 

 

Hospital postings in various departments designed to complement the lectures by providing 

practical clinical discussion; attending ward rounds; follow up the progress and changes made in 

drug therapy in allotted patients; case presentation upon discharge. Students are required to 

maintain a record of cases presented and the same should be submitted at the end of the course 

for evaluation. A minimum of 15 cases should be presented and recorded covering most common 

diseases. The list of clinical cases should include follow up of the clinical cases mentioned below 

from the day of admission till discharge. The same cases should be entered in their practical 

records following SOAP [Subjective, Objective, Assessment, Plan] technique. 

 

1. Hypertension 

2. Heart Failure 

3. Myocardial Infarction 

4. Coronary Heart Disease 

5. Asthma 

6. Chronic Obstructive Pulmonary Disease 

7. Anemia 

8. Osteoarthritis 

9.   Rheumatoid arthritis 

10. Gout 

11. Peptic Ulcer 

12. Gastro esophageal reflux disease 

13. Hyperlipidaemia 

14. Neuralgias 

15. Psoriasis 

16. Hepatitis 

 

ASSIGNMENTS 

Students are required to submit written assignments on the topics given to them. Topics allotted 

should cover recent developments in drug therapy of various diseases. A minimum of THREE 

assignments [1500 ï 2000 words] should be submitted in each semester for evaluation. 

 

Model Assignments 

1. Management of Idiopathic thrombocytic purpura 

2. Therapy of Helicobacter pylori infection. 

3. Role of oral corticosteroids in Chronic Obstructive Pulmonary Disease 

 

REFERENCES 

1. Clinical Pharmacy and Therapeutics - Roger and Walker, Churchill Livingstone publication 

2. Pharmacotherapy: A Pathophysiologic approach - Joseph T. Dipiro et al. Appleton & Lange  

3. Pathologic basis of disease - Robins SL, W.B.Saunders publication 

4. Pathology and therapeutics for Pharmacists: A Basis for Clinical Pharmacy Practice - Green 

and Harris, Chapman and Hall publication 

5. Clinical Pharmacy and Therapeutics - Eric T. Herfindal, Williams and Wilkins Publication 

6. Applied Therapeutics: The clinical Use of Drugs. Lloyd Young and Koda-Kimble MA 

Averyôs Drug Treatment, 4th Edn, 1997, Adis International Limited.  

7. Relevant review articles from recent medical and pharmaceutical literature. 

 

JOURNALS 

1.  British Medical Journal 

2.  Annals of Pharmacotherapy 

3.  New England Journal of Medicine 

4.  Lancet 
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Paper ï I I I  

Pharmacotherapeutics ï I I  

 

THEORY                                                                                                              75 HOURS 

 

1. Pathophysiology and pharmacotherapy of diseases associated with following 

systems/ diseases 

 

1.1

 

           

Renal system 

¶ Acute renal failure, Chronic renal failure, Renal dialysis and 

transplantation, Drug induced renal disease 

08 Hrs 

1.2 Endocrine system 

¶ Diabetes, Thyroid diseases, Oral contraceptives, Hormone 

replacement therapy, Osteoporosis     

10 Hrs 

1.3 Nervous system 

¶ Epilepsy, Parkinson's disease, Stroke and transient ischemic 

attacks, Headache 

08 Hrs 

1.4 Psychiatric disorders 

¶ Schizophrenia, Depression, Anxiety & Sleep disorders, Drug 

induced psychosis 

08 Hrs 

1.5 Infectious diseases 

¶ General guidelines for the rational use of antibiotics, Meningitis, 

Respiratory tract infections, Gastroenteritis, Bacterial 

endocarditic, Septicemia, Otitis media, Urinary tract infections, 

Tuberculosis, Leprosy, Malaria, Helmenthiasis, HIV and 

opportunistic infections, Fungal infections, Rheumatic fever. 

24 Hrs 

1.6 Ophthalmology   

¶ Glaucoma, Eye infections 

02 Hrs 

1.7 Oncology 

General principles of cancer chemotherapy, commonly used cytotoxic 

drugs, Chemotherapy of lung cancer, hematological malignancies, 

Management of nausea and vomiting 

10 Hrs 

1.8 Nuclear Medicine Therapy 05 Hrs 
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Pharmacotherapeutics - II (Practicals) 

Hospital postings in various departments designed to complement the lectures by providing 

practical clinical discussion; attending ward rounds; follow up the progress and changes made in 

drug therapy in allotted patients; case presentation upon discharge. Students are required to 

maintain a record of cases presented and the same should be submitted at the end of the course 

for evaluation. A minimum of 15 cases should be presented and recorded covering most common 

diseases.  The list of clinical cases should include follow up of the clinical cases mentioned 

below from the day of admission till discharge. The same cases should be entered in their 

practical records following SOAP [Subjective, Objective, Assessment, Plan] technique. 

1. Diabetes type1 

2. Diabetes type 2 

3. Hypothyroidism 

4. Hyperthyroidism 

5. Acute renal failure 

6. Chronic renal failure 

7. Schizophrenia 

8. Depression 

9. Anxiety 

10. Epilepsy 

11. Parkinson's disease 

12. Stroke 

13. Infectious diseases [any five] 

  

ASSIGNMENTS 

Students are required to submit written assignments on the topics given to them. Topics allotted 

should cover recent developments in drug therapy of various diseases. A minimum of THREE 

assignments [1500 ï 2000 words] should be submitted for evaluation. 

 

Model for assignments 

1. Management of Multidrug resistant tuberculosis 

2. Use of antiplatelet in the secondary prevention of stroke 

3. Secondary failure to oral hypoglycemic agents and its management. 

 

REFERENCES 

1. Clinical Pharmacy and Therapeutics - Roger and Walker, Churchill Livingstone publication 

2. Pharmacotherapy: A Pathophysiologic approach - Joseph T. Dipiro et al. Appleton & Lange   

3. Pathologic basis of disease - Robins SL, W.B.Saunders publication 

4. Clinical Pharmacy and Therapeutics - Eric T. Herfindal, Williams and Wilkins Publication 

5. Applied Therapeutics: The clinical Use of Drugs. Lloyd Young and Koda-Kimble MA  

6. Averyôs Drug Treatment, 4th
 Edn, 1997, Adis International Limited.  

7. Relevant review articles from recent medical and pharmaceutical literature. 

 

JOURNALS 

1. British Medical Journal 

2. Annals of Pharmacotherapy 

3. New England Journal of Medicine 
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Paper - IV   

Hospital & Community Pharmacy and Clinical Research 

THEORY                                                                                      75 HOURS 

A. HOSPITAL PHARMACY  

1. The role of the hospital pharmacy department and its relationship to other 
hospital departments and staff. 

01 Hr 

2. Hospital drug policy 

Drug Committees, Pharmacy & Therapeutics committee, Infection Control 

Committee and Formulary development. 

03 Hrs 

3. Hospital pharmacy management                                          

Staff (professional and non-professional), Materials (drugs, non-drugs, 

consumables), Financial (drug budget, cost centers, sources of revenue, revenue 

collection), Policy and planning, Infrastructure requirements (building, furniture 
and fittings, specialised equipment, maintenance and repairs), Workload statistics 

03 Hrs 

4. Organisation of hospital pharmacy services 

4.1 Drug distribution      

Purchasing, Warehousing (storage conditions, expiry date control, recycling of 

drugs, stocktaking, drug recalls), Drug distribution methods (ward stock, 

individual patient dispensing, unit dose), Specific requirements for inpatients, 

outpatients, Casualty/Emergency, Operation Theatres, ICU/CCU, Drugs of 
dependence, Hospital waste management 

 

04 Hrs 

 4.2 Drug stores management                             

Organization of Drug Store, Purchase and Procurement, Inventory control 

(Principles, methods of inventory control) and stores management. 

04 Hrs 

B. COMMUNITY PHARMACY  

1. The role of the community pharmacy and its relationship to other local health 
care  providers and services to nursing homes  and clinics 

01 Hr 

2. Prescribed medication order - interpretation and legal requirements                

Communication skills - communication with prescribers and patients 

03 Hrs 

3. Over-the-counter (OTC) sales   

Rational use of common OTC medications (Vitamins and tonics, iron 
preparations, analgesics, NSAIDs, cough mixtures, anti-diarrhoeal preparations) 

02 Hrs 

4. Primary health care in community pharmacy                                      

Family planning, First aid, Smoking cessation, Health Screening programs 

04 Hrs 

5. Community pharmacy management                          

Financial, materials, staff, infrastructure requirements, drug information 

resources, computers 

03 Hrs 

6. Education and training        

Training of technical staff, Training and continuing education for pharmacists, 

Pharmacy students, Medical staff and students, Nursing staff and students, 

Formal and informal meetings and lectures, Drug and therapeutics newsletter. 

02 Hrs 
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C. Clinical Research 

1. Introduction to Clinical Research  

¶ Definitions and terminology used in clinical trials 

¶ Historical development in clinical research practice 

¶ Drug development process 

03 Hrs 

2. Research Design Methods                                                                                                                                                                   

¶ Planning and execution of clinical trials                          

¶ Various Phases of clinical trials 

¶ Bioavailability and Bioequivalence studies   

¶ Randomization techniques (Simple randomization, restricted randomization, 

blocking method and stratification) 

¶ Types of research designs based on  Controlling Method (Experimental, Quasi 

experimental, and Observational methods) Time Sequences (Prospective and 

Retrospective), Sampling methods (Cohort study, case Control study and cross 

sectional study) 

¶ Health outcome measures (Clinical& Physiological, Humanistic and 
Economic) 

14 Hrs 

3. Ethics and Guidelines in Biomedical Research                   

¶ Ethical Issues in Biomedical Research ï Principles of ethics in biomedical 
research 

¶ Ethical committee [institutional review board], its constitution and functions, 

¶ Good clinical practice [ICH GCP guidelines, Schedule Y (CDSCO 

regulations), EMEA,  MHRA, and USFDA guidelines in the conduct of 

clinical trials] 

08 Hrs 

4. Clinical research 

¶ Establishing and functioning of Contract Research Organisation (CRO)                       

¶ Roles and responsibilities of clinical trial personnel       

¶ Trial initiation, volunteer recruitment, trial supplies and site management 

¶ Designing of clinical trial documents      

¶ Monitoring and auditing of clinical trials      

¶ Trial report generation       

¶ Site closure 

¶ Medical Writing and Ethics of publication                                     

¶ Clinical data management (Data entry, data interpretation, data monitoring and 
auditing)  

20 Hrs 
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Hospital & Community Pharmacy and Clinical Research (Practicals) 

 

Assignments for Community Pharmacy 

 

1. Critical study of two community pharmacies in the neighborhood for schedule M 

compliance. 

2. Comparison of prescription handling in two community pharmacies. 

3. Audit of OTC sales over a 24 hour period in a local community pharmacy 

4. Role of community pharmacists in health education, family planning, first aid, smoking 

cessation screening programmes, immunisation, etc. 

5. Finance and material management in community pharmacies. 

6. Critical study of two community pharmacies in large hospitals.  

7. Code of ethics for community pharmacies. 

8. Summary of the advice and recommendations which should be provided to the following 

customers at a community pharmacy 

 

¶ A 57 year old woman who requests a cough mixture. She has no other associated 

symptoms, and is being treated for diabetes and hypertension. 

¶ A young mother requesting an anti-diarrhoeal medication for her 18 month old son 

¶ A patient with confirmed anaemia who has been advised by their Doctor to take 

GlobacTM 

¶ A 25 year old man who wishes to purchase medication for temporary relief of 

myalgia and fever 

 

Assignments for Hospital Pharmacy 

1. You have been asked to establish a drug information center in a 1200 bed teaching 

hospital. Prepare a written report for the hospitalôs administration summarizing the 

resources you will need to do this, including a budget for both initial and ongoing 

expenditure. 

2. Select a new drug, which has recently been marketed in India for the first time. Prepare a 

report for a hospitalôs Drug and Therapeutics Committee, and make a case either for or 

against the addition of this new drug on to the hospitalôs formulary. Issues, which you 

may need to cover, include the drugôs pharmacology, its clinical use, the opinions of 

relevant hospital consultants and a cost comparison with existing therapies for the same 

condition for which the new drug is indicated. 

3. Describe and evaluate the layout and workflow patterns in the dispensary of a local 

hospital. Include in your report any improvements, which you would recommend to 

achieve more efficient work practices. 

4. Examine and report on the drug distribution methods used in a local hospital. 

5. Prepare one Inventory for the following 

Drugs and Surgicals, based on ABC and VED Analysis. 

a) Injection ASV                                   b) Injection Adrenaline 

c) Injection Deriphylline                      d) Injection Garamycin 

e) Bandage cloth, Vasofix                    f) Disposable Syringes 

g) Antacid tablets                                  h) Tablet Erythromycin 

i) Vitamin tablets 
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6. Study the Store Management in Teaching/ District/ local hospitals for the following 

aspects. 

                a) Receipt of Stores              b) Storage 

                           c) Issue                                   d) Documentation. 

7. Procurements and storage of vaccine, sera and biological preparations in District Health 

Office. 

8. Assessment of Efficacy of Different Bronchodilators Used in Chronic Obstructive 

Pulmonary disease (COPD). 

9. Provision and Evaluation of Drug Information Services to General Practitioners of your 

City  

10. Counseling to in-patients suffering from Asthma, hypertension, diabetes, Tuberculosis, 

peptic ulcer disease, anemia and AIDS 

11. Development of patient information leaflets using readability and layout and design 

scores.  

 

Assignments for Clinical Research 

 

1. Design of Protocol for different types of studies 

2. Correspondence procedures for constitution of IRB 

3. Designing of informed consent process 

4. Designing of CRF 

5. Clinical data monitoring 

REFERENCES 

 

1. Hospital Pharmacy - Hassan WE.  Lec and Febiger publication. 

2. Textbook of hospital pharmacy  - Allwood MC and Blackwell. 

3. Averyôs Drug Treatment, 4th Edn, 1997, Adis International Limited.  

4. Remington Pharmaceutical Sciences,  

5. Relevant review articles from recent medical and pharmaceutical literature. 

  

JOURNALS 

 

1. Hospital Pharmacist, U.K. 

2. Indian Journal of Hospital Pharmacy 
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M.Pharm ï Pharmaceutical Quality Assurance (MQA) 
 

 

Paper Subject Code 

I  Modern Analytical Techniques MAT 01 

II  Pharmaceutical Technology and Validation MQA 02 

III  Advanced Pharmaceutical Techniques MQA 03 

IV  Quality Control and Quality Assurance MQA 04 
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PAPER - I  

 

Modern Analytical Techniques 

 

THEORY                                          75 HOURS 

1.  UV-Visible spectroscopy: Introduction of Electromagnetic spectrum, Theory, 

Laws, Instrumentation and terminology associated with UV-Visible 

spectroscopy,  Choice of solvent and solvent effect, Spectrophotometric 

titrations, Wood ward ï Fiesure rule, Applications of UV-Visible spectroscopy. 

06 Hrs 

2.  Spectroflourimetry: Theory of Fluorescence, Factors affecting fluorescence, 

Quenchers, Instrumentation and Applications of fluorescence 

spectrophotometer. 

04 Hrs 

3.  Flame emission spectroscopy and Atomic absorption spectroscopy: Principle, 

Instrumentation, Interferences and Applications. 

04 Hrs 

4.  IR spectroscopy: Theory, Molecular vibrations and their types, Instrumentation 

of dispersive IR spectrometer, Sample handling in IR, Instrumentation of 

Fourier - Transform IR spectrometer, Factors affecting vibrational frequencies, 

ATR-IR, Interpretation and Applications of IR spectroscopy 

08 Hrs 

5.  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, Brief outline of principles of FT-NMR with reference to 13CNMR: 

Spin spin and spin lattice relaxation phenomenon. 
13

C NMR, 1-D and 2-D 

NMR, NOESY and COSY techniques, Interpretation and Applications of NMR 

spectroscopy. 

14 Hrs 

6.  Mass Spectroscopy: Principle, Theory, Instrumentation of Mass Spectroscopy, 

Different types of ionization like electron impact, chemical, field, FAB and 

MALDI, Analyzers of Quadrupole and Time of Flight, Mass fragmentation and 

its rules, Fragmentation of important functional groups like alcohols, amines, 

carbonyl groups and alkanes, Meta stable ions, Mc Lafferty rearrangement, 

Ring rule, Isotopic peaks, Tandem Mass Instruments, Interpretation and 

Applications of Mass spectroscopy 

 

10 Hrs 
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7.  Chromatography: Principle, Apparatus, Instrumentation, Chromatographic 

parameters, Factors involved, Endpoint determination and Applications of the 

following: 

a) Paper chromatography   b) Thin Layer chromatography  

c) Ion exchange chromatography   d) Column chromatography  

e) Gas chromatography   f) GC-MS  

g) High Performance Liquid chromatography   h) LC-MS  

i) High Performance Thin Layer chromatography  

 k) Super critical fluid chromatography  l) Affinity chromatography  

10 Hrs 

8.  Electrophoresis: Principle, Instrumentation, Working conditions, factors 

affecting        separation and applications of the following: 

a) Paper electrophoresis        b) Gel electrophoresis  

c) Capillary electrophoresis  d)  one electrophoresis  

  e) Moving boundary electrophoresis      f) Iso electric focusing 

06 Hrs 

9.  X ray Crystallography:  Production of X rays, Different X ray methods, Braggs 

law, Rotating crystal technique, X ray powder technique, Types of crystals, 

Interpretation of diffraction patterns and applications of X-ray diffraction. 

03 Hrs 

10.  Optical Rotatory Dispersion: Principle, Plain curves, Cotton effect, Circular 

Dichroism, Measurement of rotaion angle in ORD and applications 

03 Hrs 

11.  Radioimmunoassay: Importance, various components, Principle, Different 

methods, Limitation and Applications of Radio immuno assay. 

03 Hrs 

12.  Statistical Analysis ï Introduction, Significance of statistical methods, normal  

distribution, probability, degree of freedom, standard deviation, correlation,  

variance, accuracy, precision, classification of errors, reliability of results, 

confidence interval, test for statistical significance ï Students T test, F test, Chi 

square test, Correlation and regression. 

04 Hrs 
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Modern Analytical Techniques (Practicals) 

 

Minimum 15 experiments to be conducted 

1. Use of UV Vis spectrophotometer for analysis of pharmacopoeial compounds and their 

formulations (4 Experiments). 

2. Simultaneous estimation of combination formulations by UV spectrophotometer                  

(4 Experiments). 

3. Effect of pH and solvent on UV spectrum of certain drugs. 

4. Experiments based on HPLC and Gas Chromatography (2  Experiments) 

5. Experiments on factors affecting the absorbance parameters in UV and fluorescence. 

6. Separation and quantitative analysis of various components by TLC and HPTLC techniques 

(1 Experiment in each technique) 

7. Interpretation of IR, NMR and MASS spectra (2 compound each) 

8. Gradient elution and other technique in column Chromatography (Minor Experiment) 

9. Separation by electrophoresis 

 

REFERENCES 

1. Spectrometric Identification of Organic compounds - Robert M Silverstein, Sixth edition, 

John Wiley & Sons, 2004. 

2. Fundamentals of Statistics ï Elhance, Kitab Mahal.   

3. Principles of Instrumental Analysis - Doglas A Skoog, F. James Holler, Timothy A. Nieman, 

5
th
 edition, Eastern press, Bangalore, 1998.  

4. Vogelôs Text book of quantitative chemical analysis -   Jeffery, Basset, Mendham, Denney, 

5
th
 edition, ELDS, 1991.   

5. Instrumental methods of analysis ï Willards, 7
th
 edition, CBS publishers. 

6. Practical Pharmaceutical Chemistry ï Beckett and Stenlake, Vol II, 4
th
 edition, CBS 

Publishers, New Delhi, 1997.  

7. Organic Spectroscopy - William Kemp, 3
rd
 edition, ELBS, 1991.  
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8. Quantitative analysis of Pharmaceutical formulations by HPTLC - P D Sethi, CBS 

Publishers, New Delhi. 

9. Pharmacutical Analysis - Higuchi, Brochmman and Hassen, 2
nd

 Edition, Wiley ï Interscience 

Publications, 1961. 

10. Quantitative Analysis of Drugs in Pharmaceutical formulation - P D Sethi, 3
rd
 Edition, CBS 

Publishers, New Delhi, 1997. 

11. Pharmaceutical Analysis- Modern methods  ï Part B - J W Munson, Volume 11,   Marcel 

Dekker Series 

12. Analytical Profiles of Drug substances ï Klaus Florey, Volume 1 ï 20, Elsevier, 2005  

13. Analytical Profiles of Drug substances and Excipients ï Harry G. Brittain, Volume 21 ï 30, 

Elsevier, 2005. 
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PAPER - II  

Pharmaceutical Technology and Validation 

 
THEORY                                     75 HOURS 
 
 

1.  Preformulation studies: Introduction, organoleptic properties, purity, impurity 

profiles, particle size, shape and surface area. Solubility, Methods to improve 

solubility of Drugs: Surfactants & its importance, co-solvency. Techniques for 

the study of Crystal properties and polymorphism. Preformulation protocol, 

Preformulation stability studies.  

08 Hrs 

 

2.  Formulation and evaluation concept: Tablets, capsules, Liquid dosage forms, 

semisolid dosage forms, suppositories, Transdermal products and control release 

products.  

06 Hrs 

 

3.  Sterile Pharmaceutical Products: Personnel, Building and premises, HVAC 

system, water and steam system, equipment, processes, sterilization, quality 

control, sanitation, finishing of sterile products, documentation 

12 Hrs 

 

4.  Cosmetics: Raw materials for cosmetic preparation, formulation, product 

evaluation, quality control test for dental products, personal and hygiene 

products, colour cosmetics, skin care and hair care products 

06 Hrs 

 

5.  Quality management, Manufacturing operations and control: Components 

of quality assurance, documents and formats, sanitation of manufacturing 

premises, mix-ups and cross contamination, processing of intermediates and 

bulk products, I.P.Q.C, release of finished products, process deviation, time 

limitation on production, expiration dating and drug product inspection  

10 Hrs 

6.  Industrial hazards, safety, pollution control and effluent treatment: 

Introduction, Factory act and rules, fundamentals of accident prevention, 

elements of safety programme and safety management, electrical hazards, 

chemicals hazards and management of over exposure to chemicals, Gas hazards 

and handling of gases, dust explosion and its control, Fire prevention and 

control, Physicochemical measurements of effluents, BOD, COD, Determination 

of some contaminants, Effluent treatment procedure, treatment of some 

characteristic effluent. Drinking water standards as per EPA, USA, WHO and 

BIS. 

12 Hrs 

 

7.  Entrepreneurship and project management: Creativity, innovation 

entrepreneurship & project management 

03 Hrs 

 

- 

';J 

~ 

:.1 

, I 

" ~ 

. ] 

- , 
:
 ,
-~ 
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8.  Current Good manufacturing practices: Manufacturing facilities for tablets, 

capsule, liquid orals, semisolids and parenterals as per schedule M. Certification 

for pharmaceutical industries, US federal standard 209 E: Class designation,  

testing and monitoring reports, calibrations, URS,FAT,DQ, SAT, IQ, OQ, PQ of 

machines and equipment, WHO GMP minimum document check list, Schedule 

U and U1. Master formula record as per WHO GMP and US FDA. Drug Master 

files US FDA, Preparation for WHO GMP audit, preparation of Site Master File, 

environment management system clauses. Technology transfer guidance 

08 Hrs  

 

9.  Validation:  ICH and WHO Guidelines for validation and calibration of 

equipments, Validation of process: mixing, granulation, drying, compression, 

filtration, filling, Validation of sterilization methods and equipments: dry heat 

sterilization, autoclaving, membrane filtration. d. Validation of analytical 

procedures, Validation of air handling equipments and facilities in sterile and 

non sterile areas, Validation of water supply systems (Demineralised, Distilled 

and Water for Injection), Validation and calibration of master plan, Validation of 

computer systems. 

10 Hrs 

 

 

 

  

Pharmaceutical Technology and Validation (Practicals) 

Suggested practical experiments (at least 15 experiments to be conducted) 

1. To study the effect of pH on the solubility of drugs, (1 experiment) 

2. Accelerated stability of drugs in solution dosage forms(1 experiment) 

3. Effect of pH on the stability of drugs in solution at elevated temperature (1 experiment) 

4. Improved solubility of drugs using surfactant systems (1 experiment) 

5. Improved solubility of drugs using co-solvency method (1 experiment) 

6. Comparative study of marketed products solid, semisolid and parenteral (3 experiments) 

7. Preparing protocols on various validation requirements (2 Experiments) 

8. GMP in three different formulations (Tablets, liquid orals and semi solids)                      

(2 experiments each) 

9. Equipment validation (2 experiments) 

GC . 
.\: 

IE 



 

 
 

129 

Pharmaceutical Technology and Validation (Practicals) 

Suggested practical experiments (at least 15 experiments to be conducted) 

1. To study the effect of pH on the solubility of drugs, (1 experiment) 

2. Accelerated stability of drugs in solution dosage forms(1 experiment) 

3. Effect of pH on the stability of drugs in solution at elevated temperature (1 experiment) 

4. Improved solubility of drugs using surfactant systems (1 experiment) 

5. Improved solubility of drugs using co-solvency method (1 experiment) 

6. Comparative study of marketed products solid, semisolid and parenteral (3 experiments) 

7. Preparing protocols on various validation requirements (2 Experiments) 

8. GMP in three different formulations (Tablets, liquid orals and semi solids)                      

(2 experiments each) 

9. Equipment validation (2 experiments) 

 

REFERENCES 

1. Lachman L Liberman Theory and practice of industrial pharmacy by 3 rd edition 

2. Sidney H Willing, Murray M, Tuckerman. Williams Hitchings IV, Good manufacturing 

of pharmaceuticals (A Plan for total quality control) 3rd Edition. Bhalani publishing 

house Mumbai. 

3. Tablets Vol. I, II, III by Leon Lachman, Herbert A. Liberman, Joseph B. Schwartz, 2nd 

Edn. (1989)  Marcel Dekker Inc. New York. 

4. Text book of Bio- Pharmaceutics and clinical Pharmacokinetics by Milo Gibaldi, 3
rd

 Edn, 

Lea & Febriger, Philadelphia. 

5. Pharmaceutical process validation (Drugs and Pharmaceuticals Series), Ira R. Berry and 

Robert A. Nash, 2nd Edn.(1993), Marcel Dekker Inc., New York. 

6. Dissolution, Bioavailability and Bio-Equivalence by Abdou H.M, Mack Publishing 

company, Eastern Pennsylvania. 

7. Remingtons Pharmaceutical Sciences, by Alfonso & Gennaro, 19th Edn.(1995)OO2C 

Lippincott; Williams and Wilkins A Wolters Kluwer Company, Philadelphia. 

8. Indian Pharmacopoeia, 2008, The Controller of Publications, Govt. of India.  

9. Drug Formulation Manual- by D.P.S Kohli and D.H Shah, 1st Edn.(1998), Eastern 

publishers, New Delhi 

10. Harry's cosmeticology - by J.B.Wilkinson, R.I. Moore, 7th Edn., Longman scientific and 

technical, publishers, Singapore. 

11. The Pharmaceutical Sciences; the Pharma Path way óPure and applied Pharmacyô by D. A 
Sawant, Pragathi Books Pvt Ltd. 

12. Pharmaceutical Quality Assurance by Manohar A. Potddar, 2
nd

 edition 2007, Nirali 

Prakashan, Mumbai 
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PAPER ï I II  

Advanced Pharmaceutical Techniques 

THEORY                                                                                                                 75 HOURS 

1.  Analytical principle, procedure and applications of the following reagents: 

a) Ninhydrin  b) 3-Methyl 2- benzthiazolinone hydrazone [MBTH] c) Folin ï 

Ciocaltau [FC] d) Para dimethyl amino benzaldehyde [PDAB]   e) Para dimethyl 

amino cinnamaldehyde [PDAC]  f) 2, 6- Dichloroquinone chlorimide  g) 1,2- 

napthaquinone-4- sulfonate  h) 2,3,5-Triphenyltetrazolium i) 2,4- Dinitro Phenyl 

hydrazine [DNPH] j) Bratton ï Marshall reagent 

10 Hrs 

2.  Calibration, validation and cleaning validation for the following instruments used in 

pharmaceutical industry: 

a) HPLC     b) HPTLC      c) GC     d) IR      e) UV 

07 Hrs 

3.  Principles and procedure involved in quantitative estimation of following functional 

groups in drugs: 

a) Hydroxyl  b) Amine c) Carboxyl d) Aldehyde e) Ketone f) Ester g) Methoxyl  

08 Hrs 

 

4.  Analytical Principle and procedure involved in the analysis of drugs containing the 

following classes:  

f). Alkaloids (Ephedrine, Reserpine and Ergotamine) 

g). Glycosides (Digoxin and Strophanthin) 

h). Antibiotics (Penicillin, Chloramphenicol and Erythromycin) 

i). Steroids (Cholesterol, Progesterone and Androgen) 

j). Vitamins (A, B1, B2, B12 and C) 

10 Hrs 

5.  Analytical determination of the following elements: 

a) Sodium   b) Potassium   c) Calcium   d) Halogens   e) Phosphorus   e) Sulphur 

08 Hrs 

6.  Biological tests and assays of the following:   

a. Adsorbed Tetanus vaccine              b. Adsorbed Diphtheria vaccine 

c. Human anti haemophilic vaccine   d. Rabies vaccine 

e. Tetanus Anti toxin                          f. Tetanus Anti serum 

g. Oxytocin                                         h. Heparin sodium IP               i. Venom  

12 Hrs 

7.  General principle and procedure involved in the bio-analytical methods such as 

Liquid - Liquid extraction, Solid phase extraction and membrane filtration with 

special emphasis of Therapeutic Drug Monitoring and Bioequivalence studies. 

10 Hrs 

8.  Analytical principle and procedure involved in the assay of following methods with 

special emphasize of the official drugs in IP:    

a) Complexometric titration  b) Non aqueous titration c) Redox titration                    

d)    Diazotization titration             e)   UV ï Visible method         f)   HPLC 

06 Hrs 

9.  Validation of water supply system with emphasis of demineralised water, distilled 

water and water for injection. 

04 Hrs 
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   Advanced Pharmaceutical Techniques (Practicals)  

Suggested practical experiments (at least 15 experiments to be conducted) 

     

1) Assay of official compounds by different titrations and instruments 

2) Calibration and validation of different analytical equipments like pH meter, flourimeter, 

flame photometer, IR, UV and HPLC  

3) Quantitative determination of different functional groups 

4) Colorimetric determination of drugs by using different reagents 

 

REFERENCES 

1. Vogelôs textbook of quantitative chemical analysis - Jeffery J Bassett, J. Mendham, R. C. 

Denney., 5
th
 edition, ELBS, 1991. 

2. Practical Pharmaceutical Chemistry - Beckett and Stenlake, Vol II, 4
th
 Edition, CBS 

publishers, New Delhi, 1997. 

3.  Textbook of Pharmaceutical Analysis - K A Connors, 3
rd
 Edition, John Wiley & Sons, 

1982. 

4.  Pharmaceutical Analysis - Higuchi, Brochmman and Hassen, 2
nd

 Edition, Wiley ï Inter 

science Publication, 1961. 

5. Quantitative Analysis of Drugs in Pharmaceutical formulation ï P. D Sethi, 3
rd
 Edition, 

CBS Publishers New Delhi, 1997. 

6. Pharmaceutical Analysis- Modern methods - J W Munson ï Part B, Volume 11, Marcel 

Dekker Series. 

7. The Quantitative analysis of Drugs - D C Carratt , 3
rd
 edition, CBS Publishers, NewDelhi, 

1964. 

8. Indian Pharmacopoeia Vol I , II & III 2006. 

9. Methods of sampling and microbiological examination of water, first revision, BIS 

10. Practical HPLC method development ï Snyder, Kirkland, Glajch, 2
nd

 edition, John Wiley  

& Sons. 

11. Analytical Profiles of drug substances ï Klaus Florey, Volume 1 ï 20, Elsevier, 2005 

12. Analytical Profiles of drug substances and Excipients ï Harry G. Brittan, Volume   21 ï 

30, Elsevier, 2005. 

13. The analysis of drugs in biological fluids -  Joseph Chamberlain, 2
nd

 edition, CRC press, 

London. 
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PAPER ï IV 

Quality Control and Quality Assurance 

THEORY                                                                                                                       75 HOURS  

 

1.  Definition - Quality control and Quality assurance, concept and philosophy 

of TQM, GMP, ICH and ISO 9000. 

05 Hrs 

2.  Organization and personnel responsibilities, training, hygiene and personal 

records, drug industry location, design, construction and plant lay out, 

maintenance, sanitation, environmental control, utilities and maintenance of 

sterile areas, control of contamination and Good Warehousing Practice. 

09 Hrs 

3.  Equipments and raw materials: Equipments selection, purchase 

specifications, maintenance, clean in place, purchase specifications and 

maintenance of stores for  raw materials, selection of vendors. 

07 Hrs 

4.  Quality control test for containers, closers, caps, secondary packing 

materials and line clearance. 

08 Hrs 

5.  Document maintenance in pharmaceutical industry: Batch Formula Record, 

Master Formula Record, Quality audit reports and documents, quality 

reports, distribution records, complaints and evaluation of complaints, 

Handling of return good, recalling and waste disposal. 

08 Hrs 

6.  In process quality control and finished products quality control for following 

formulation in pharma industry: tablets, capsules, ointments, suppositories, 

creams, modified release products (controlled release, sustained release 

products, etc), parenterals, ophthalmic and surgical products. 

10 Hrs 

7.  Quality control of radio pharmaceutical and radio chemical methods in 

analysis. 

05 Hrs 

8.  GLP: Scope of GLP, Quality assurance unit, SOP, protocols for conduct of 

clinical & non clinical testing, control on animal house, report preparation 

and documentation. 

08 Hrs 

9.  NABL certification and accreditation procedure, Patent regime and 

intellectual property rights. Consumer protection and environment protection 

act. Present status and scope of pharmaceutical industry in India. 

07 Hrs 

10.  Regulatory affairs: Regulatory aspects related to pharmaceutical industry in 

India, US-FDA and European commissions related with analytical method 

and bio analytical method development and its validation. 

08 Hrs 
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Quality Control and Quality Assurance (Practicals)                

Suggested practical experiments (at least 15 experiments to be conducted) 

     

1 In process quality control tests for different formulations 

2 Quality control tests for secondary packing materials  

3 Assay of raw materials as per official monographs  

4 Testing of related and foreign substances in drugs and raw materials 

 

REFERENCES 

1 Quality Assurance Guide by organization of Pharmaceutical Procedures of India, 3
rd

 

revised edition, Volume I & II, Mumbai, 1996. 

2 Good Laboratory Practice Regulations, 2
nd

 Edition, Sandy Weinberg Vol. 69, Marcel 

Dekker Series, 1995.  

3 Quality Assurance of Pharmaceuticals- A compedium of Guide lines and Related 

materials Vol I  & II, 2
nd

 edition, WHO Publications, 1999. 

4 How to Practice GMPôs ï P P Sharma, Vandana Publications, Agra, 1991. 

5 The International Pharmacopoeia ï vol I, II, III, IV & V - General Methods of Analysis 

and Quality specification for Pharmaceutical Substances, Excepients and Dosage forms, 

3
rd
 edition, WHO, Geneva, 2005.  

6 Good laboratory Practice Regulations ï Allen F. Hirsch, Volume 38, Marcel Dekker 

Series, 1989. 

7 ICH guidelines 

8 ISO 9000 and total quality management    

9 The drugs and cosmetics act 1940 ï Deshpande, Nilesh Gandhi, 4
th
 edition, Susmit 

Publishers, 2006. 

10 QA Manual ï D.H. Shah, 1
st
 edition, Business Horizons, 2000. 

11 Good Manufacturing Practices for Pharmaceuticals a plan for total quality control ï 

Sidney H. Willig, Vol. 52, 3
rd
 edition, Marcel Dekker Series. 
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M.Pharm ï Pharmaceutical Regulatory Affairs 
 

 

Paper 

 

Subject 

 

 

Code 

I  Current Good Manufacturing Practices (cGMP) and 

Documentation 

MRA01 

II  Pharmaceutical Validation MRA02 

III  Quality Management systems MRA03 

IV  In ternational Regulatory Requirements MRA04 
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PAPER - I  

Current Good Manufacturing Practices (cGMP) and Documentation 

 

THEORY                                     75 HOURS 

1.  cGMP of Pharmaceutical manufacturing · Evolution and Principles of cGMP, 

Schedule-M, WHO-GMP requirements, European Union (EU) and United 

States Food and Drug Administration (USFDA) guidelines on Pharmaceutical 

manufacturing. 

15 Hrs 

2.  Organization and personnel responsibilities, training, hygiene and personal 

records, drug industry location, design, construction and plant lay out, 

maintenance, sanitation, environmental control, utilities and maintenance of 

sterile areas, control of contamination and Good Warehousing Practice. 

10 Hrs 

3.  Packaging of Dosage Forms: cGMP complied packaging and documentation 

Labeling requirements of various regulated and nonregulated markets for 

Tablets, Capsules, Liquid Orals, Parenterals/ Injectables, and Semisolids. 

06 Hrs 

4.  Equipments selection & purchase specifications, maintenance, clean in place, 

purchase specifications and maintenance of stores for raw materials. 

06 Hrs 

5.  In process quality control and finished products quality control for following 

formulation in pharma industry: tablets, capsules, ointments, suppositories, 

creams, parenterals, ophthalmic and surgical products. 

10 Hrs 

6.  Documentation in pharmaceutical industry: Batch Formula Record, Master 

Formula Record, Distribution records. Common Technical Document and Drug 

Master Files., Medical Devices, Electronic Common Technical Documentation 

10 Hrs 

7.  An introductory study of following laws with regard to drug product design, 

manufacture and distribution in India (with latest amendments) : 

a. Drugs and Cosmetics Act 1940 and its rules 1945 

b. National Pharmaceutical Pricing Authority (NPPA) 

c. The Environmental Protection Act-1986 & Occupational Safety and 

Health Administration (OSHA) 

d. Consumer Protection Act-1986 

e. Factories Act-1948 and Pollution control Act-1989 

f. Law of Contracts (Indian contract Act-1872) 

g. Monopolistic & Restrictive Trade Practices Act-1969 

 

 
 

10 Hrs 
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8.  Drug discovery and development process: Principles of Drug discovery and 

development. Clinical research process. Development and informational 

content for Investigational New Drugs Application (IND), New Drug 

Application (NDA), Abbreviated New Drug Application (ANDA), 

Supplemental New Drug Application (SNDA), Scale Up Post approval changes 

(SUPAC) and Bulk active chemical Post approval changes (BACPAC). Post 

marketing surveillance, Current Biopharmaceutical regulations and in particular 

related to Cell Therapy and regenerative medicine. 

08 Hrs 

 

RECOMMENDED BOOKS  

 
1. Good Manufacturing Practice Rationale and compliance by John Sharp   

2. Pharmaceutical master validation plan: The ultimate guide to FDA, GMP and GLP 

Compliance by Syed Imitiaz Haider 

3. Pharmaceutical dosage forms: Parenterals  Vol-2, II Edition, by Kenneth EA and Leon 

Lachman  

4. Packaging and Pharmaceuticals and health care products by H. Lockhart, Frank A. Paine 

5. The process of new drug discovery and development. I and II Edition by Charles G. 

Smith, James T and O. Donnell.   

6. Establishing a CGMP laboratory audit system- A Practical guide by David M. Bliesner. 

7. J.F.Hanlon: Hand book of package engineering :Mac-Grawhill company 

8. Good  manufacturing practices: A  plan total quality control: S.H.Wilhing, M.M. 

Tuckerman, S.Hitchings, Marcel Deckker, Inc. Yew york. 

9. Cell therapy, CGMP, Facilities and Manufacturing, Springer 

 

 

PRACTICALS :  (75 Hrs) 

  

Twenty Assignments to be carried out and submitted on the aforementioned theoretical 

aspects like 

1. Documentation for in process and finished products Quality control tests for Solid, 

Semisolid and Sterile preparations. 

2. Protocol preparation for purchase of manufacturing equipments and raw materials. 

3. Protocol preparation for documentation of various types of records ( BFR, MFR, DR, 

etc.) 

4. Labeling comparison between brand & generics. (Review of Promotion Materials) 
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PAPER - II  

Pharmaceutical Validation 
THEORY                               75 HOURS 

 
 

1.  An Introduction to the Basic Concepts of Process Validation & How it Differs 

from Qualification (Installation Qualification (IQ), Operational Qualification 

(OQ) & Performance Qualification (PQ) Procedures, Validation master plan   

(VMP) 

 

10 Hrs 

 

2.  A Review of Prospective, Concurrent, Retrospective Validation & Revalidation 

including the use of Statistical Process Control (SPC) 

 

06 Hrs 

 

3.  Planning & Managing a Validation Program including Change Control, 

Scale-Up and Post-Approval Changes (SUPAC), Pre Approval Inspections (PAI) 

& Technology Transfer Issues 

 

12 Hrs 

 

4.  Validation of Water (Demineralised, Distilled and Water for Injection) & 

Thermal Systems, including Heat Ventilation and Air conditioning (HVAC), 

Facilities & Cleaning Validation 

 

05 Hrs 

 

5.  Process Validation of Active Pharmaceutical Ingredients (APIs) and finished 

products  

 

10 Hrs 

6.  Validation of Sterile and Non-Sterile Facility  

 

12 Hrs 

 

7.  Medical Device, In Vitro Diagnostics & Packaging Validation Issues 

 

05 Hrs 

 

8.  Validation of Analytical Methods, Automated Systems, International 

Conference on Harmonization (ICH) and World Health Organization (WHO) 

Guidelines for calibration of equipments, Validation of process: mixing, 

granulation, drying, compression, filtration, filling, Validation of sterilization 

methods and equipments: dry heat sterilization, autoclaving, membrane 

filtration. Validation of analytical procedures, Validation of air handling 

equipments and facilities in sterile and non sterile areas. 

 

15 Hrs  
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RECOMMENDED BOOKS  

 

1. Pharmaceutical Process Validation, 3rd Edition, Edited by Robert Nash and Alfred 

Wachter, Marcel Dekker 

2. Good Manufacturing Practices for Pharmaceuticals: A Plan for Total Quality Control 

from Manufacturer to Consumer, Sidney J. Willig, Marcel Dekker, 5th Ed. 

3. Validation of Pharmaceutical Processes: Sterile Products, Frederick J. Carlton (Ed.) and 

James Agalloco (Ed.), Marcel Dekker, 2nd Ed. 

4. Validation Standard Operating Procedures: A Step by Step Guide for Achieving 

Compliance in the Pharmaceutical, Medical Device, and Biotech Industries, Syed Imtiaz 

Haider 

5. Pharmaceutical Equipment Validation: The Ultimate Qualification Handbook, Phillip A. 

Cloud, Interpharm  Press 

6. Pharmaceutical Quality Assurance by Manohar A. Potdhar, 2
nd

 edition, Nirali Prakashan. 

 

 

PRACTICALS:  (75 Hrs) 

 

Twenty Assignments to be carried out and submitted on the aforementioned theoretical 

aspects like 

¶ Preparation of protocols on various validation requirements 

¶ Validation of machines & analytical instruments used for Pharmaceutical formulations. 

¶ Process Validation of various pharmaceutical dosage forms. 

¶ Validation of medical devices.( viz., Nebulizers, Inhalers, Infusion pump, Insulin pens) 

¶ Cleaning Validation 

¶ Analytical methods  Validation 
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PAPER ï III  

                                              Quality Management systems 

THEORY                                                                                                           75 HOURS 

1.  Concept of Quality, Total Quality Management. Quality by design, six sigma concept 08 Hrs 

2.  Auditors, Auditing strategies and preparation of audits, Quality audit & audit check 

lists and Auditing of manufacturing facilities by International regulatory agencies. 

Conducting and Handling of internal/Domestic/International Regulatory Audits/ 

Customer specific audits /Pre approval inspections 

10 Hrs 

3.  Harmonization of regulatory requirements-The International Conference on 

Harmonization (ICH) process, guidelines to establish quality, safety and efficacy of 

drug substances and products. Study of ICH common technical documents, 

harmonization of pharmacopoeial standards The International Organization for 

Standardization (ISO) 9000 series of quality systems standards, ISO 14000 

15 Hrs 

 

4.  Quality evaluation and batch release: Change Control, Deviation-(planned and 
unplanned), Corrective Action and Preventive Action (CAPA), Handling of non-
conformance, Vendor evaluation process, Out of specification (OOS),  batch 
reconciliation and finished goods release, Market recalls & Market complaints. 

10 Hrs 

5.  Good Laboratory Practices (GLP): Scope of GLP, Quality assurance unit, Standard 

operating procedures (SOP), protocols for conduct of non clinical testing, control on 

animal house, report preparation and documentation. 

07 Hrs 

6.  National Accreditation Board for testing and Calibration Laboratory (NABL) 

certification and accreditation procedure 

05 Hrs 

7.  Stability testing: ICH and WHO guidelines, Photostability studies 10 Hrs 

8.  Good Clinical Practices (GCP):  International regulatory requirements for 

pharmaceutical development regarding clinical research practices. Current issues in 

GCP; standards for design, conduct, performance, monitoring, auditing, recording, 

analysis, and reporting of clinical trials. Schedule Y of Indian Drugs and Cosmetics 

Act 1940, Role of Regulatory affairs in Product development, Clinical phase, 

Preclinical Phase, Manufacturing phase and Marketing Phase. Indian Council of 

Medical Research (ICMR) Guidelines for Ethics in Biomedical Research. 

 

10 Hrs 

RECOMMENDED BOOKS  

1. Quality planning and Analysis by JM Juran and FM Gryna, Tata McGrawHill- India. 

2. Total Quality Management, Dale H. Besterfield, Pearson Education, 3rd Ed., 2003. 

3. Total Quality Management, Principles, Implementation & Cases, Sharma D.D., Sultan 

Chand & Sons, New Delhi, 2000. 

4. Fundamentals of Total Quality Management, Process Analysis and Improvement by 
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Jens.J Daulgard, Kai Kriestensen and Gopal K.Kanji. Taylor and Francis 

5. Total Quality Management, Organization, and Strategy, James R. Evans, Thomson, 4th 

Ed., 2007. 

6. Quality Control, Besterfield, D.H., Pearson, 7th Ed., 2004. 

7. Implementing ISO 14000: a practical, comprehensive guide to the ISO 14000 

environmental management standards, Authors: Tom Tibor, Ira Feldman , Editors: Tom 

Tibor, Ira Feldman, Irwin Professional Pub., 1997.  

8. Establishing A cGMP Lab; Audit System- A practical guide, David M.Bleisner, Wiley 

Interscience. 

9. The manager's guide to ISO 9000, Kenneth L. Arnold, Free Press, 1994.  

10. How To Practice GLP, Good Laboratory Practice,  Sharma PP, Vandana Publications 

11. GLP Essentials: A Concise Guide to Good Laboratory Practice, Second Edition,  Milton 

A. Anderson, Informa Healthcare. 

12. GLP Quality Audit Manual, Milton A. Anderson, Third Edition, Informa Healthcare. 

13. Laboratory Auditing for Quality and Regulatory Compliance, by Donald C.Singer, Stefan 

and Stedan, Drugs and Pharmaceutical Sciences, Vol.150 

14. Handbook of Stability Testing in Pharmaceutical Development: Regulations, 

Methodologies, and Best Practices, Huynh-Ba, Kim, Springer. 

15. International Stability Testing, Mazzo J. Mazzo, David J. Mazzo, Informa Healthcare  

Pharmaceutical Stability Testing To Support Global Markets (biotechnology: 

Pharmaceutical Aspects), Kim Huynh-ba, Springer.  

16. Good Laboratory Practice Regulations, Third Edition, Revised and Expanded Edited by 

Sandy Weinberg 

17. Handbook of Stability Testing in Pharmaceutical Development: Regulations, 

Methodologies, and Best Practices, Kim Huynh-ba, Springer. 

18. Good Clinical Practice: Standard Operating Procedures for Clinical Researchers, Wiley. 

19. Laboratory Auditing for quality and regulatory compliance, Donald C. Singer, Taylor and 

Francis. 

20. Current Good Manufacturing Practices, MA Potdhar, BS Publications. 

 

PRACTICALS:  (75 Hrs) 

 

Twenty Assignments to be carried out and submitted on the aforementioned theoretical 

aspects like 

1. Preparation of SOPs for various equipments and manufacturing processes as per ISO 

requirements. 

2. Quality control tests on Solid, liquid, semisolid and sterile dosage forms 

3. Accelerated  and Photostability studies on dosage forms as per ICH Guidelines 

4. Preparation of final clinical trial report (Phase I,II and III) for submission to regulatory 

authorities. 

5. Documentation for audits and inspection of manufacturing facilities. 

6. Report preparation of GLP for non-clinical testing 

 

 

 




