JSS UNIVERSITY

SRI SHIVARATHREESHWARA NAGAR

MYSORE i 570 015

SYLLABUS

MASTER OF PHARMACY (M.PHARM) COURSE




Course Contents
Branch

Industrial Pharmacy
Pharmaceutical Analysis
Pharmaceutical Biotechnology
Pharmaceutical Chemistry
Pharmaceutics
Pharmacognosy
Pharmacology

Phytopharmacy and Phytomedicine

© ©® N o bk~ 0 DdhPRE

Pharmacy Practice
10. Pharmaceutical Quality Assurance
11. Pharmaceutical Regulatory affairs

12. Clinical Practice and Research

Page No.

02
14
25
40
53
66
80
94
111
122
134
144



M.Pharm - Industrial Pharmacy (MIP)

Paper Subject Code
| Modern Analytical Techniques MAT 01
Il Advanced Industrial Pharmacy MIP 02
M Biopharmaceutics & Pharmacokinetics MIP 03
v Advances in Drug Delivery Systers MIP 04




PAPER - |
Modern Analytical Techniques

THEORY 75 HOURS

1. UV-Visible spectroscopy: Introduction of Electromagnetic spectrum, The 06 Hrs
Laws, Instrumentation and terminology associated with -\iible
spectoscopy, Choice of solvent and solvent effect, Spectrophoton
titrations, Wood ward Fiesure rule, Applications of UV¥isible spectroscopy.

2. Spectroflourimetry: Theory of Fluorescence, Factors affecting fluoresc 04 Hrs
Quenchers, Instrumentatio and  Applications  of  fluorescenc
spectrophotometer.

3. Flame emission spectroscopy and Atomic absorption spectroscopy: Prit 04 Hrs
Instrumentation, Interferences and Applications.

4. IR spectroscopy: Theory, Molecular vibrations and their sypestrumentatior 08 Hrs
of dispersive IR spectrometer, Sample handling in IR, Instrumentatic
Fourier- Transform IR spectrometéiactorsaffecting vibrational frequencies
ATR-IR, Interpretation and Applications of IR spectroscopy

5. NMR spectroscopy Quantum numbers and their role in NMR, Princig 14 Hrs

Instrumentation, Solvent requirement in NMR, Relaxation process, |
signals in various compounds, Chemical shift, Factors influencing che
shift, SpinSpin coupling, Coupling constant, Nuclear magnedouble
resonance, Brief outline of principles of fIMR with reference to 13CNMR
Spin spin and spin lattice relaxation phenomend@. NMR, 1D and 2D
NMR, NOESY and COSY techniques, Interpretation and Applications of M
spectroscopy.

6. MassSpectroscopy: Principle, Theory, Instrumentation of Mass Spectros 10Hrs
Different types of ionization like electron impact, chemical, field, FAB
MALDI, Analyzers of Quadrupole and Time of Flight, Mass fragmentation
its rules, Fragmentation of imparit functional groups like alcohols, amine
carbonyl groups and alkanes, Meta stable ions, Mc Lafferty rearrange
Ring rule, Isotopic peaks, Tandem Mass Instruments, Interpretation
Applications of Mass spectroscopy



7.

10.

11.

12.

Chromatography: Prinple, Apparatus, Instrumentation, Chromatogragy 10 Hrs
parameters, Factors involved, Endpoint determination and Applications ¢
following:

a) Paper chromatography b) Thin Layer chromatography

¢) lon exchange chromatography d) Column chromatography
e) Gas chromatography f) GNMIS

g) High Performance Liquid chromatography h)}MS

i) High Performance Thin Layer chromatography

k) Super critical fluid chromatography 1) Affinity chromatography

Electrophoresis: Principle, Instrumentation, MNog conditions, factore 06 Hrs
affecting separation and applications of the following:

a) Paper electrophoresis b) Gel electrophoresis
c) Capillary electrophoresis d) one electrophoresis
e) Moving boundary electrophoresis ) Iso eledcusing

X ray Crystallography: Production of X rays, Different X ray methods, Br¢ 03 Hrs
law, Rotating crystal technique, X ray powder technique, Types of cry
Interpretation of diffraction patterns and applications efX diffraction.

Optical Rotatory Dispersion: Principle, Plain curves, Cotton effect, Circ 03 Hrs
Dichroism, Measurement of rotaion angle in ORD and applications

Radioimmunoassay: Importance, various components, Principle, Diff 03 Hrs
methods, Limitation and Apmlations of Radio immuno assay.

Statistical Analysig Introduction, Significance of statistical methods, nort 04 Hrs
distribution, probability, degree of freedom, standard deviation, correle
variance, accuracy, precision, classification of exraeliability of results,
confidence interval, test for statistical significaric8tudents T test, F test, C

square test, Correlation and regression.



Modern Analytical Techniques Practicals)

Minimum 15 experiments tobe conducted

. Use of UV Vis spectrophotometer for analysis of pharmacopoeial compounds and their
formulations (4 Expriments.

. Simultaneous estimation of combination formulations by UV spectrophotometer
(4 Experiments.

. Effect of pH and solvent on UV sgeam of certain drugs.
. Experiments based on HPLC and Gas Chromatograplix@riment$
. Experiments on factors affecting the absorbance parameters in UV and fluorescence.

. Separation and quantitative analysis of various components by TLC and HPTLC teshniqu
(1 Experimentin each technique)

. Interpretation of IR, NMR and MASS spectra (2 compound each)
. Gradient elution and other technique in column Chromatography (Nxerimeny

. Separation by electrophoresis

REFERENCES

. Spectrometric Identification of Org&c compounds Robert M Silverstein, Sixth edition,
John Wiley & Sons, 2004.

. Fundamentals of StatistitsElhance, Kitab Mahal.

. Principles of Instrumental AnalysisDoglas A Skoog, F. James Holler, Timothy A. Nieman,
5™ edition, Eastern press, Bangap1998.

.Vogel 6s Text book of ¢ uleffety,iBasaet, Menghant, Denmey, c a |
5" edition, ELDS, 1991.

. Instrumental methodsf analysis Willards, 7" edition, CBS publishers.

. Practical Pharmaceutical Chemistfy Beckett andStenkke, Vol Il, 4" edition, CBS
Publishers, New Delhi, 1997.

. Organic SpectroscopyWilliam Kemp, 3% edition, ELBS, 1991.



8. Quantitative analysis of Pharmaceutical formulations by HPTL® D Sethi, CBS
Publishers, New Delhi.

9. Pharmacutical AnalysisHiguch, Brochmman and Hasserd“Zdition, Wileyi Interscience
Publications, 1961.

10. Quantitative Analysis of Drugs in Pharmaceutical formulatithD Sethi, ' Edition, CBS
Publishers, New Delhi, 1997.

11.Pharmaceutical AnalysisModern methodsi Part B- J W Munson, Volume 11, Marcel
Dekker Series

12. Analytical Profiles of Drug substancéxlaus Florey, Volume I 20, Elsevier, 2005

13. Analytical Profiles of Drug substances and Excipiént$arry G. Brittain, Volume 21 30,
Elsevier, 2005.



PAPER - I
Advanced Industrial Pharmacy

THEORY 75 HOURS

1. Preformulation studies: Introduction, organoleptic properties, purity, partic 05Hrs
size, shape and surface area. Solubility, Methods to impadubikty of Drugs:
Surfactants & its importance, @mlvency. Techniques for the study of Crys
properties and polymorphism. Preformulation stability studies.

2. Pilot plant scale up techniques:significance, pilot study of some importa 12 Hrs
dosageforms such as tablets, capsules and liquid orals, discussion on imp
parameters such as formula, equipments, product uniformity and stability
material process and physical layouts, personnel requirements and rey
responsibilities. ProductiorPlanning, Control and Documentation: producti
scheduling, forecasting, vendor development, capacity assessment
machines, human resources), production management, production organi
objectives and policies. Productivity, management anticmogrols.

3. Inventory management, Material Management and Maintenance 12 Hrs
Management: Costs in inventory, inventory categoriespecial considerations
selective inventory control, reorder quantity methods and EOQ, invel
models, safety stock stock out, lead time reorder time methods, model
inventory management systems, inventory evaluation. Materigigality and
guantity, value analysis, purchasingcentralized and decentralized, venc
development, buying techniques, purchasing cycle procedures, store
management, salvaging and disposal of scrap and surplus. Selection of
handling systems, maintenance of material handling equipmentloadit
palletization and containerization, types of material handling syst
Classificaton of maintenance, corrective (breakdown) maintenance, sche:
maintenance, preventive maintenance, predictive maintenance.

4. Human Resource Development:Human resource planning, Interviews 06 Hrs
principles required for impressive personality, Rdonent, Selection
Orientation and placement, Personal training, Job analysis, Job design
specification & Motivation. Job enlargement and enrichment, Perform
appraisal and Labor welfare.



Industrial hazards, safety, pollution control and effluent treatment:

Introduction, Factory act and rules, fundamentals of accident prever
elements of safety programme and safety management, electrical he
chemicals hazards and management of over exposure to chemicals, Gas
and handlingof gases, dust explosion and its control, Fire prevention
control, Physicochemical measurements of effluents, BOD, COD, Determin
of some contaminants, Effluent treatment procedure, treatment of

characteristic effluent. Drinking water standaras per EPA, USA, WHO an
BIS.

Entrepreneurship and project management: Creativity, innovation
entrepreneurship & project management

Current Good manufacturing practices Manufacturing facilities for tablets
capsule, liquid orals, sesolids and parenterals as per schedule M. Certifica
for pharmaceutical industries, US federal standard 209 E: Class desigr
testing and monitoring reports, calibrations, URS,FAT,DQ, SAT, 1Q, OQ, P
machines and equipment, WHO GMP minimum dueunt check list, Schedul
U and U1. Master formula record as per WHO GMP and US FDA. Drug M
files US FDA, Preparation for WHO GMP audit, preparation of Site Master
environment management system clauses. Technology transfer guidance

ISO 9000 & 14000, Validation, ICH & eCTD: Salient features, total qualit
management, Process, Analytical method and cleaning method valid
validation master plan. Accelerated stability testing & shelf life calculat
WHO and ICH stability testing gdeline, Stability zones.

Intellectual property rights and regulatory affairs: Definitions, Patent &
procedures for applying, Current scenario of GATT, TRIPS & TRIMS Le
aspects.

12 Hrs

04 Hrs

12 Hrs

08 Hrs

04 Hrs



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)

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

Effect of pH on the stability of driggin solution at elevated temperature (2 experiments)
Improved solubility of drugs using surfactant systems (2 experiments)

Improved solubility of drugs using esplvency method (2 experiments)

GMP in three different formulations (Tablets, liquid orals asémi solids)
(2 experiments)

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

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

Case studies & Assignments

. Production planning (Weekly and monthly)

. Human resource development (Industrial case to be discussed)

. Production scheduling (pertaining to particular industry)

. Layout plan for different dosage form.

. Production protocol for tablets liquids and semisolid dosage forms.

o s W

G WNPEF

REFERENCES

1. Evans, Andeson, Sweeney and Williams Applied production and operations management
3 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 managemé&tmtgan Page Itd. London

4. Harold Koonz, Cyril a Donnell, Heinz, Weihrich Essentials of Managemex@riv 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. Willms Hitchings 1V, Good manufacturing
of pharmaceutical§A Plan for total quality control) 3rd Edition. Bhalani publishing
house Mumbai.

7. 1SO 9000 and 14000 Series

8 The Phar maceuticl Sci e neamdsapplied PharmaByyy drAma P a
Sawant, Pagathi 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 Indiial Pharmacy



PAPER - IlI
Biopharmaceutics and Pharmacokinetics

THEORY

Absorption of Drugs: Structure of Cell membrane, Gasimestinal
absorption of drugs, mechanisms of drug absorption,oFaetffecting drug
absorption: Biological, Physiological, Physicochemical, pharmaceut
Absorption of drugs from noeper oral routes, Methods of determinir
absorption: Iavitro, in-situ and lavivo methods.

Bioavailability: Objectives and awsiderations in bioavailability studies
Concept of equivalents, measurement of bioavailability, Determination ¢
rate of absorption, Bioequivalence and its importance, bioequival
studies.

Dissolution: Noyes - Whitney's dissolution ratdaw, Study of various
approaches to improve dissolution poorly soluble drugsjtia dissolution
testing models, hvitro - In-vivo correlation.

Drug Distribution: Factors affecting drug distribution, Volume «
distribution, Protein binding factors affecting, significance and kinetics
protein binding.

Biotransformation: Phase | (Oxidative, reductive and hydrolytic reactio
and Phase Il reactions (conjugation), Factors affecting biotransformation

Pharmacokinetics: Basic considerations, Pharmacokinetic modt
Compartment modeling: One compartment medel bolus, IV infusion,
Extravascular; Multi Compartment models; Two compartmenmtodel- IV
bolus, IV infusion, Extravascular, Three Compartment model in bri
Application of pharmacokinetics in new drug development and designir
dosage forms and Novel drug delivery systems.

Non-Linear Pharmacokinetics. Cause of notlinearity, Michaelis- Menten
equation, Estimation Kaxand Viax.

Excretion Of Drugs: Renal and nomenal excretion, Concept of clearance
Renal clearance, Organ clearance & Hepatic clearance.

Dosage RegimenMultiple dosing with respect to IV and oral route, Conci
of loading dose, maintenance dose, Accumulatiogexn Adjustment of
dosage in renal and hepatic impairment, Individualization of ther
Therapeutic Drug Monitoring.

10 Hrs

08 Hrs

08 Hrs

04 Hrs

05 Hrs

20 Hrs

05 Hrs

05 Hrs

10 Hrs

75 HOURS

10



Biopharmaceutics and Pharmacokinetics(Practicals)

Suggested Practical Exercises: (At least 15 experimentslie conducted)

1.

w

8.

9.

Improvement of dissolution characteristics of slightly soluble drugs by Various Solid
dispersion technigues and solvent deposition sys(éregperiments

Comparison of dissolution of two different marketed products /bréhdgperimers).
Influence of polymorphismrmsolubility and dissolution2(experimer).

Protein binding studies of a highly protein bound drug & poorly pmobeund drug.
(2 experimers).

Bioavailability studies of Paracetamol by salivary dataxperiment

Calcuhtion of Ka, Ke, t 1/2, Cmax and Tmax for two sets of §atexperimers).

Calculation of bioavailability from the given urinary excretion data for two d{@gs
experiment)
Calculation of AUC and bioequivalence from theivgn data for two drugs (2
experment).

REFERENCES

Biopharmaceutics and Clinical Pharmacokinetics by Milo Gibaldi, 4th edition,
Philadelphia, Lea and Febiger, 1991

Biopharmaceutics and Pharmacokinetics, A. Treatise, D .M. Brahmankar and Sunil B. J
aiswal., VallabPrakashan, Pitampura, De

Applied Biopharmaceutics and Pharmacokinetics by Shargel. Land YuABC, 2nd edition,
Connecticut Appleton Century Crofts, 1985

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

Pharmacokinetics by Milo Gibaldi arid. Perrier, 2nd edition, Marcel Dekker Inc., New
York, 1982

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

Clinical Pharmacokinetics, Concepts and Applications 3rd edition by Malcolm Rdwlan
and Thom~ N. Tozer, Lea and Febiger, Philadelphia, 1995

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

Biopharmaceutics and Clinical Pharmacokinetics, An Introduction, 4th edition, revised
and expade 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 edition, Drug Intelligence Publications, Hamilton, lllinois, 1971.

11.Encyclopedia of Pharmaceuticdechnology, Vol 13, James Swarbrick, James. G.

Boylan, Marcel Dekker Inc, New York, 1996.

11



10.

11.

THEORY

PAPER - IV
Advances n Drug Delivery Systems

Sustained release formulations: Introduction, concept advanteg and
disadvantages. Physicochemical and biological properties of drugs relev:
sustained release formulations.

Polymer Science:Introduction, polymer classification, application of polymers
formulation of controlled drug delivery systs, biodegradable and natur
polymers.

Concept ard System Design for RateControlled Drug Delivery: Classification
of rate controlled drug delivery systems, rptegrammed release, activatio
modulated and feedbackgulated drug delivery stems, effect of syster
parameters on controlled release drug delivery.

Controlled Release Oral Drug Delivery Systems:Dissolution, Diffusion,
Combination of dissolution and diffusion controlled, Osmotic pressure contrc
hydrodynamically blanced systems, pH controlled, ion exchange contrc
systems.

Mucoadhesive Drug Delivery SystemsBuccal drug delivery systems, concep
advantages and disadvantages, structure of oral mucosa, transm
permeability, mucosal membrane nedg] permeability enhancers, in vitro and
vivo methods for buccal absorption. Nasal and pulmonary drug delivery sy:
and its applications.

Ocular Drug Delivery Systems:Formulation and evaluation of ocular controll
drug delivery systemdPilocarpine delivery system, ophthalmic inserts.

Transdermal Drug Delivery Systems:Permeation through skin, factors affectil
permeation, basic components of TDDS, formulation approaches use
development of TDDS and their evaluation, peatitn enhancers.

Parenteral Controlled Release Drug Delivery Systems:Approaches for
injectable controlled release formulations and development of Implantable
delivery systems.

Intrauterine Drug Delivery Systems: Development of itra uterine devices
(IUDs), copper IUDs, hormonreeleasing 1UDs.

Targeted Drug Delivery Systems:Concept. Advantages and disadvantac
biological processes and event involved in drug targeting, nanoparticle
liposomes, resealed erythrocytesjicrospheres, magnetic microspheres,
monoclonal antibodies.

Protein and Peptide Drug Delivery: Introduction, classification and structure
protein, drug delivery systems for proteins and peptides, manifestation of p
instability andstability.

75 HOURS

06 Hrs

06 Hrs

06 Hrs

08 Hrs

08 Hrs

06 Hrs

08 Hrs

06 Hrs

06 Hrs

08 Hrs

07 Hrs

12
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Advances n Drug Delivery SystemgPracticals)
Suggested practical experiments (at leadts experiments to conducted)
Preparation and evaluation of aloumin microspheres
Preparation and evaluation of microcapsules by different mcegesulation technique
Preparation and evaluation of matrix tablets using various polymers
Study on diffusion of drugs through various polymeric membranes
Preparation and in vitro evaluation of buccal mucoadhesives
Preparation and evaluation of transahat films
Preparation and evaluation of hydrodynamically balanced tablets
Study of in vitro dissolution of various sustained release formulations of marketed
products
REFERENCES

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

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

Encyclopedia of controlled delivery, EditoEdith Mathiowitz, Published by Wiley
Interscience Publication, John Wilapd Sons, Inc, New York! Chichester/Weinheim

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

S.P.Vyas and R.K.Khar, Controlled Drug Deliveryoncepts and advances, Vallabh
Prekashan, New Delhi, First edition 2002.

Journals

LD

Indian Journal of Pharmaceutical Sciences (IPA)

Indian drugs (IDMA)

Journal of controlled release (Elsevier Sciences) desirable

Drug Development and Industrial Pharmacy (Marcel & Decker) desirable

13



M. Pharm - Pharmaceutical Analysis (MPA)

Paper Subject Code
| Modern Analytical Techniques MATO1

Il Food and cosmetic analysis MPAO2
1] Advanced Pharmaceutical techniques MPAOQO3
v Quality control and Quality Assurance MPAO4

14



PAPER -1
Modern Analytical Techniques

THEORY 75 HOURS

1. UV-Visible spectroscopy: Introduction of Electromagnetic spectrum, The 06 Hrs
Laws, Instrumentation and terminology associated with -\iible
spectroscopy, Choice of solvent and solvent effect, Sp@eitometric
titrations, Wood ward Fiesure rule, Applications of UV¥isible spectroscopy.

2. Spectroflourimetry: Theory of Fluorescence, Factors affecting fluoresc 04 Hrs
Quenchers, Instrumentation  and  Applications  of  fluoresce
spectrophotometer.

3. Flame emission spectroscopy and Atomic absorption spectroscopy: Prit 04 Hrs
Instrumentation, Interferences and Applications.

4. IR spectroscopy: Theory, Molecular vibrations and their types, Instrumeni 08 Hrs
of dispersive IR spectrometer, Samphandling in IR, Instrumentation ¢
Fourier- Transform IR spectrometéiactors affecting vibrational frequencie
ATR-IR, Interpretation and Applications of IR spectroscopy

5. NMR spectroscopy: Quantum numbers and their role in NMR, Princ 14 Hrs

Instrumentation, Solvent requirement in NMR, Relaxation process, |
signals in various compounds, Chemical shift, Factors influencing che
shift, SpinSpin coupling, Coupling constant, Nuclear magnetic dol
resonance, Brief outline of principles of fIMR with reference to 13CNMR
Spin spin and spin lattice relaxation phenomend@. NMR, 1D and 2D
NMR, NOESY and COSY techniques, Interpretation and Applications of M
spectroscopy.

6. Mass Spectroscopy: Principle, Theory, Instrumentation ofshN&ectroscopy 10Hrs
Different types of ionization like electron impact, chemical, field, FAB
MALDI, Analyzers of Quadrupole and Time of Flight, Mass fragmentation
its rules, Fragmentation of important functional groups like alcohols, anr
carbonyl goups and alkanes, Meta stable ions, Mc Lafferty rearranger
Ring rule, Isotopic peaks, Tandem Mass Instruments, Interpretation
Applications of Mass spectroscapy

15



7.

10.

11.

12.

Chromatography: Principle, Apparatus, Instrumentation, Chromatogr:
paraneters, Factors involved, Endpoint determination and Applications o
following:

a) Paper chromatography b) Thin Layer chromatography

¢) lon exchange chromatography d) Column chromatography
e) Gas chromatography f) G@S

g) High Performance Ligd chromatography h) L&MS

i) High Performance Thin Layer chromatography

k) Super critical fluid chromatography 1) Affinity chromatography

Electrophoresis: Principle, Instrumentation, Working conditions, fac
affecting separaticend applications of the following:

a) Paper electrophoresis b) Gel electrophoresis
c) Capillary electrophoresis d) one electrophoresis
e) Moving boundary electrophoresis ) Iso electric focusing

X ray Crystallography: Productiasf X rays, Different X ray methods, Brag
law, Rotating crystal technique, X ray powder technique, Types of cry
Interpretation of diffraction patterns and applications efX diffraction.

Optical Rotatory Dispersion: Principle, Plain ees, Cotton effect, Circula
Dichroism, Measurement of rotaion angle in ORD and applications

Radioimmunoassay: Importance, various components, Principle, Diff
methods, Limitation and Applications of Radio immuno assay.

Statistical AmlysisT Introduction, Significance of statistical methods, norr
distribution, probability, degree of freedom, standard deviation, correle
variance, accuracy, precision, classification of errors, reliability of res
confidence interval, tesof statistical significancé Students T test, F test, C
square test, Correlation and regression.

10 Hrs

06 Hrs

03 Hrs

03 Hrs

03 Hrs

04 Hrs

16



Modern Analytical Techniques Practicals)

Minimum 15 experiments tobe conducted

. Use of UV Vis spectrophotometer for analysis of pharrmpae@al compounds and their
formulations (4 Expriments.

. Simultaneous estimation of combination formulations by UV spectrophotometer
(4 Experiments.

. Effect of pH and solvent on UV spectrum of certain drugs.
. Experiments based on HPLC ands3XChromatography (2 Espment$
. Experiments on factors affecting the absorbance parameters in UV and fluorescence.

. Separation and quantitative analysis of various components by TLC and HPTLC techniques
( 1 Experimentin each technique)

. Interpretation 6IR, NMR and MASS spectra (2 compound each)
. Gradient elution and other technique in column Chromatography (Nxerimeny
. Separation by electrophoresis

REFERENCES

. Spectrometric Identification of Organic compoundRobert M Silverstein, Sixth edition,
John Wiley & Sons, 2004.

. Fundamentals of StatistitsElhance, Kitab Mahal.

. Principles of Instrumental AnalysisDoglas A Skoog, F. James Holler, Timothy A. Nieman,
5" edition, Eastern press, Bangalore, 1998.

.Vogel 6s Text book analysis uleffety,iBasaet, Menghant, Denmey, c a |
5" edition, ELDS, 1991.

. Instrumental methods of analysiillards, 7" edition, CBS publishers.

. Practical Pharmaceutical Chemistfy Beckett andStenlake, Vol Il, &' edition, CBS
Publishers, New Delhi,997.

. Organic SpectroscopyWilliam Kemp, 3% edition, ELBS, 1991.

. Quantitative analysis of Pharmaceutical formulations by HPTL® D Sethi, CBS
Publishers, New Delhi.

17



9. Pharmacutical AnalysisHiguchi, Brochmman and Hassefi? Edition, Wileyi Intersdence
Publications, 1961.

10. Quantitative Analysis of Drugs in Pharmaceutical formulatiéhD Sethi, % Edition, CBS
Publishers, New Delhi, 1997.

11.Pharmaceutical AnalysisModern methodsi Part B- J W Munson, Volume 11, Marcel
Dekker Series

12. Analytical Rofiles of Drug substancédsKlaus Florey, Volume I 20, Elsevier, 2005

13. Analytical Profiles of Drug substances and Excipiént$arry G. Brittain, Volume 21 30,
Elsevier, 2005.

18



PAPER - I
Food and Cosmetic Analysis
THEORY 75 HOURS

1. General analytical methods for the food constituents such as carbohyr 07 Hrs
proteins and fats with special emphasis in the determination of moisture
nitrogen and physical constituents.

2. General methods of analysis for oils and fats such as lodine \ 08 Hrs
Saponification value, Acid value, Rancidity and special tests for individua
like Arachis oil, sesame oil, sunflower olil, cotton seell dish oil and fat
soluble vitamins.

3. General Analytical methods for milk, milk constituents and milk products 10 Hrs
ice cream, milk powder, butter, margarine, cheese including adulterant
contaminants of milk.

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

5. Legislation regulations of food products with special emphasis of BIS and 08 Hrs
Mark, USFDA.

6. General study of raw materials used in the cosmetic industry including g 07 Hrs
control tests.

7. In process quality control tests for the following cosmetics products sur 10 Hrs
baby care powders, skin care products, dental products, personal h
preparations, lips sticks, hair products and skin creams.

8. Safety legislation to cosmetiproducts and different toxicity tests for tI 08 Hrs
cosmetics.

9. Indian standard specifications laid down for sampling and testing of va 10 Hrs
cosmetics in finished form by the BIS.

19



1)
2)
3)
4)

N o o s~ w

Food and Cosmetic Analysig(Practicals)

Assay of food constituents by different titrations and instruments
Estimation of food contaminants by different atiall methods
Quantitative determination of cosmetics

Quality control tests of cosmetics

REFERENCES

The chemical analysis of foodsDavid Pearson, Seventh edition, Churchill Livingstone,
Edinburgh London, 1976

Introduction to the Chemical analysi$ foodsi S. Nielsen, Jones & Bartlett publishers,
Boston London, 1994.

Official methods of analysis of AOAC International, sixth edition, Volume | & II, 1997.
Analysis of Food constituenisMulton, Wiley VCH.

Indian Standard Toothpaste specificatisegond revision, BIS, New Delhi.

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

Har r yos Coiswillenson,dodrepsgwenth edition, George Godwin, 1982.

20



PAPER - Il
Advanced Pharmaceutical Techniques

THEORY 75 HOURS

Analytical principle, procedure and applications of the following reagents:

a) Ninhydrin b) 3Methyl 2- benzthiazolinone hydrazone [MBi] c) Folin 1

Ciocaltau [FC] d) Para dimethyl amino benzaldehyde [PDAB] e) Para dim
amino cinnamaldehyde [PDAC] f) 2,- @ichloroquinone chlorimide g) 15z
napthaquinond- sulfonate h) 2,3 8riphenyltetrazolium i) 2,4 Dinitro Phenyl
hydrazingl DNPH] j) Brattoni Marshall reagent

Calibration, validation and cleaning validation for the following instruments usi
pharmaceutical industry:

a)HPLC b)HPTLC ¢)GC d)IR e€)UuV

Principles and procedure involved guantitativeestimation offollowing functional
groupsin drugs:

a) Hydroxyl b) Amine c) Carboxyl d) Aldehyde e) Ketone f) EgieMethoxyl

Analytical Principle and procedure involved in the analysigirugs containing the
following classes:

a). Alkaloids (Ephedrine, Reserpine and Ergotamine)

b). Glycosides (yoxin and Strophanthjn

c). Antibiotics (Renicillin, Chloramphenicoand Eythromycin

d). Steroids (Golesterol Progesterone andméirogen

e). Vitamins (A, By, By, Bizand C)
Analytical determrmation of the following elements:
a) Sodium b) Potassiumc) Calcium d) Halogens e) Phosphoruse) Sulphur
Biological tests and assays of the following:

a. Adsorbed Tetanus vaccine b. Adsorbed Diphtheria vaccine

c. Human anthaemophilic vaccine d. Rabies vaccine

e. Tetanus Anti toxin f. Tetanus Anti serum

g. Oxytocin h. Heparin sodium IP i. Venom

General principle and procedure invadvén the bieanalytical methods such
Liquid - Liquid extraction, Solid phase extraction and membrane filtration
special emphasis of Therapeutic Drug Monitoring and Bioequivalence studies.

Analytical principle and procedure involved in thssay of following methods wit
special emphasize of the official drugs in IP:

a) Complexometric titration b) Non aqueous titration ¢) Redox titre
d) Diazotization titration e) UWisible method f) HEC

Validation of water supply system with emphasis of demineralised water, dis
water and water for injection.

10 Hrs

07 Hrs

08 Hrs

10 Hrs

08 Hrs

12 Hrs

10 Hrs

06 Hrs

04 Hrs

21



Advanced Pharmaceutical Technique¢Practicals)
1) Assay of official compounds by different titrations anstruments

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 reggen

REFERENCES

1. Vogel 6s textbook of qg-uUefferyJiBasaett,iJWendltam,eknC. ¢ a |
Denney., § edition, ELBS, 1991.

2. Practical Pharmaceutical Chemistry Beckett and Stenlake, Vol 11,"4Edition, CBS
publishers, New Delhi, 1997.

3. Textbook of Pharmaceutical Analysisk A Connors, & Edition, John Wiley & Sons,
1982.

4. Pharmaceutical AnalysisHiguchi, Brochmman and Hassen® Edition, Wileyi Inter
science Publication, 1961.

5. Quantitative Analysis of Drugs in Pharmaceutical formatai P. D Sethi, % Edition,
CBS Publishers New Delhi, 1997.

6. Pharmaceutical AnalysisModern methods J W Munsorni Part B, Volume 11, Marcel
Dekker Series.

7. The Quantitative analysis of Drug® C Carratt , % edition, CBS Publishers, NewDelhi,
1964.

8. Indian Pharmacopoeia Vol I, Il & Il 2006.
9. Methods of sampling and microbiological examination of water, first revision, BIS

10. Practical HPLC method developménSnyder, Kirkland, Glajch," edition, John Wiley
& Sons.

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

12. Analytical Profiles of drug substances and Excipiénkgarry G. Brittan, Volume 21
30, Elsevier, 2005.

13.The analysis of drugs in biological fluidsJoseph Chamberlain!®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 anthsphy O5Hrs
of TQM, GMP, ICH and ISO 9000.

2. Organization and personnel responsibilities, training, hygiene and pel 09 Hrs
records, drug industry location, design, construction and plant lay
maintenance, sanitation, environmental control, utiliied maintenance c
sterile areas, control of contamination and Good Warehousing Practice

3. Equipments and raw materials: Equipments selection, purc 07 Hrs
specifications, maintenance, clean in place, purchase specification
maintenance of storesrf raw materials, selection of vendors.

4. Quality control test for containers, closers, caps, secondary pa 08 Hrs
materials and line clearance.

5. Document maintenance in pharmaceutical industry: Batch Formula Re 08 Hrs
Master Formula Record, Qltg audit reports and documents, qual
reports, distribution records, complaints and evaluation of comple
Handling of return good, recalling and waste disposal.

6. In process quality control and finished products quality control for follov 10Hrs
formulation in pharma industry: tablets, capsules, ointments, supposit
creams, modified release products (controlled release, sustained 1
products, etc), parenterals, ophthalmic and surgical products.

7. Quality control of radio pharmaagscal and radio chemical methods O5Hrs
analysis.

8. GLP : Scope of GLP, Quality assurance unit, SOP, protocols for condi 08 Hrs
clinical & non clinical testing, control on animal house, report prepar:
and documentation

9. NABL certification aml accreditation procedure, Patent regime 07 Hrs
intellectual property rights. Consumer protection and environment prote
act. Present status and scope of pharmaceutical industry in India.

10. Regulatory affairs: Regulatory aspects related to phanmiaaéindustry in 08 Hrs
India, USFDA and European commissions related with analytical me
and bio analytical method development and its validation.
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Quality Control and Quality Assurance(Practicals)

1) In procss 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 AssuranceGuide by organization of Pharmaceutical Procedures of Inffia, 3
revised edition, Volume | & II, Mumbai, 1996.

2) Good Laboratory Practice Regulationd? Edition, Sandy Weinberg Vol. 69, Marcel
Dekker Series, 1995.

3) Quality Assurance of Pharmaceuticals compedium of Guide lines and Related
materials Vol | & II, 29 edition, WHO Publications, 1999.

49 How t o Pr aichRRA ShamaGditiana Publications, Agra, 1991.

5) The International Pharmacopoéiaol I, II, Ill, IV & V - General Methods of Analysis
ard Quality specification for Pharmaceutical Substances, Excepients and Dosage forms,
3 edition, WHO, Geneva, 2005.

6) Good laboratory Practice RegulatiohsAllen F. Hirsch, Volume 38, Marcel Dekker
Series, 1989.

7) ICH guidelines
8) 1SO 9000 and total quality magement

9) The drugs and cosmetics act 19%Meshpande, Nilesh Gandhi" &dition, Susmit
Publishers, 2006.

10) QA Manuali D.H. Shah, T edition, Business Horizons, 2000.

11) Good Manufacturing Practices for Pharmaceuticals a plan for total quality control
Sidney H. Willig, Vol. 52, 8 edition, Marcel Dekker Series.

24



M. Pharm - Pharmaceutical Biotechnology(MBT)

Paper Subject Code
| Modern Analytical Techniques MATO1
Il Microbial and Cellular biology MBTO2
M Bioprocess technology MBTO3
v AdvancesPharmaceutical Biotechnology MBTO4
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THEORY
1.

PAPER -1

Modern Analytical Techniques

UV-Visible spectroscopy: Introduction of Electromagnetic spectrum, The
Laws, Instrumentation and terminology associated with -\iible
spectroscopy, Choice of solvent and solvent effect, Spectrophotor
titrations, Wood ward Fiesure rule, Applications of UV¥isible spectroscopy.

Spectroflourimetry: Theory of Fluorescence, Factors affecting fluoresc
Quenchers, nrstrumentation and  Applications  of  fluorescer
spectrophotometer.

Flame emission spectroscopy and Atomic absorption spectroscopy: Prit
Instrumentation, Interferences and Applications.

IR spectroscopy: Theory, Molecular vibrationsdaheir types, Instrumentatic
of dispersive IR spectrometer, Sample handling in IR, Instrumentatic
Fourier- Transform IR spectrometéiactors affecting vibrational frequencie
ATR-IR, Interpretation and Applications of IR spectroscopy

NMR spectroscopy: Quantum numbers and their role in NMR, Princ
Instrumentation, Solvent requirement in NMR, Relaxation process, |
signals in various compounds, Chemical shift, Factors influencing che
shift, SpirSpin coupling, Coupling constantNuclear magnetic doubl
resonance, Brief outline of principles of fIMR with reference to 13CNMR
Spin spin and spin lattice relaxation phenomend@. NMR, 1D and 2D
NMR, NOESY and COSY techniques, Interpretation and Applications of M
spectroscopy.

Mass Spectroscopy: Principle, Theory, Instrumentation of Mass Spectros
Different types of ionization like electron impact, chemical, field, FAB
MALDI, Analyzers of Quadrupole and Time of Flight, Mass fragmentation
its rules, Fragment@ain of important functional groups like alcohols, amin
carbonyl groups and alkanes, Meta stable ions, Mc Lafferty rearrange
Ring rule, Isotopic peaks, Tandem Mass Instruments, Interpretation
Applications of Mass spectroscopy

75 HOURS

06 Hrs

04 Hrs

04 Hrs

08 Hrs

14 Hrs

10Hrs
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7.

10.

11.

12.

Chromatogaphy: Principle, Apparatus, Instrumentation, Chromatogra
parameters, Factors involved, Endpoint determination and Applications ¢
following:

a) Paper chromatography b) Thin Layer chromatography

c¢) lon exchange chromatography d) Column chrography

e) Gas chromatography f) G@S

g) High Performance Liquid chromatography h)}MS

i) High Performance Thin Layer chromatography

k) Super critical fluid chromatography 1) Affinity chromatography

Electrophoresis: Principle, Insmentation, Working conditions, facto
affecting separation and applications of the following:

a) Paper electrophoresis b) Gel electrophoresis
c) Capillary electrophoresis d) one electrophoresis
e) Moving boundary electrophoresis ) Ido electric focusing

X ray Crystallography: Production of X rays, Different X ray methods, Br:
law, Rotating crystal technique, X ray powder technique, Types of cry
Interpretation of diffraction patterns and applications ebX diffraction.

Optical Rotatory Dispersion: Principle, Plain curves, Cotton effect, Circ
Dichroism, Measurement of rotaion angle in ORD and applications

Radioimmunoassay: Importance, various components, Principle, Diff
methods, Limitabn and Applications of Radio immuno assay.

Statistical Analysid Introduction, Significance of statistical methods, norr
distribution, probability, degree of freedom, standard deviation, correle
variance, accuracy, precision, classifica of errors, reliability of results
confidence interval, test for statistical significaric8tudents T test, F test, C
square test, Correlation and regression.

10 Hrs

06 Hrs

03 Hrs

03 Hrs

03 Hrs

04 Hrs
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Modern Analytical Techniques Practicals)

Minimum 15 experiments tobe conducted

Use of UV Vis spectrophotometer for analysis of pharmacopoeial compounds and their
formulations (4 Expriments.

Simultaneous estimation of combination formulations by UV spectrophotometer
(4 Experiments.

Effect of pH and solvent odV spectrum of certain drugs.
Experiments based on HPLC and Gas Chromatography (2ritbgnt$
Experiments on factors affecting the absorbance parameters in UV and fluorescence.

Separation and quantitative analysis of various components by TLC and HPTLC
techniques ( 1 Exgrimentin each technique)

Interpretation of IR, NMR and MASS spectra (2 compound each)
Gradient elution and other technique in column Chromatography (NEx@erimeny

Separation by electrophoresis

REFERENCES

Spectrometric ldentificatio of Organic compoundsRobert M Silverstein, Sixth edition,
John Wiley & Sons, 2004.

Fundamentals of StatistitsElhance, Kitab Mahal.

Principles of Instrumental Analysis Doglas A Skoog, F. James Holler, Timothy A.
Nieman, %' edition, Eastern presBangalore, 1998.

Vogel s Text book of g u a Jeffery,t Bagset,vMendhiam,e mi «

Denney, § edition, ELDS, 1991.
Instrumental methods of analysiVillards, 7" edition, CBS publishers.

Practical Pharmaceutical ChemistiryBeckettand Stenlake, Vol II, 4 edition, CBS
Publishers, New Delhi, 1997.

Organic SpectroscopyWilliam Kemp, 3° edition, ELBS, 1991.
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8. Quantitative analysis of Pharmaceutical formulations by HPTFLE D Sethi, CBS
Publishers, New Delhi.

9. Pharmacutical Analysis Higuchi, Brochmman and Hassen™ ZEdition, Wiley i
Interscience Publications, 1961.

10.Quantitative Analysis of Drugs in Pharmaceutical formulatidh D Sethi, 3 Edition,
CBS Publishers, New Delhi, 1997.

11.Pharmaceutical Analysidodern methods PartB - J W Munson, Volume 11, Marcel
Dekker Series

12. Analytical Profiles of Drug substancéxlaus Florey, Volume 1 20, Elsevier, 2005

13. Analytical Profiles of Drug substances and Excipiéntsarry G. Brittain, Volume 21
30, Elsevier, 2005.
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THEORY

1.

Paper- Il

Microbial and Cellular Biology

Microbiology

Introductioni Prokaryotes and Eukaryotes

Bacteria, fungi and virus, structure, chemistry and morphology, cult
physiological and reproductive features. Methods of isolation, cultivation
maintenance, nomenclature, general clasgibn, molecular and genotyp
taxonomy. Nutrition and Growth.

Bioenergetics

Basic aspects of cell regulation

Bioenergetts and metabolismbiochemical mechanisms of generating AT
fuelling reactions of aerobic and anaerobic organisms, Production of secc
metabolites and its applications.

Molecular Genetics

Structurei Replicationi synthesis and types of DNA and RNA Transcripti
translation, Genetic code.

Microbial Genetics:

Genetic organization of prokaryotes and eukaryotic cells, mutagearas repair
mechanisms, types of mutants, application of mutagenesis in stain improve
gene mapping of plasmidiypes purification and application

Transformation, conjugation and transduction, Phage genetiEnetic
organization, phage mutation alydogeny

Animal Biotechnology

Growth of Microorganisms in culture pertaining in bacteria, principles
microbial nutrition, physical and chemical environment for microbial groy
batch continuousand synchronous cultures. Stability and degeneratior
microbial cultures.

Growth of animal cells in culture, general procedure for cell culture, Nut
composition, Primary, established and transformed cell cultures, applicatic
cell cultures in parmaceutical industry and research.

Growth of viruses in cell culture propagation and enumeration

In vitro screening techniqueantitumor, antiviral, cytotoxicity.

Immunology

Cdlular basis of immune response, immunity to viruses, bacteria and f
immuno deficiency disease hypersensitivity reactions, auto immune diseas
immunization active and passive.

Pathogenesis and Chemotherapy

Identifying the feattes of pathogenic bacteria, virus and fungi. Mechanisr
microbial pathogenicity, etiology and pathology of common microbial dise:i
currently recommended therapy for common bacterial, fungal and
infections, mechanism of action of antimicrobigjeats and possible sites
chemotherapy.

75 HOURS

10Hrs

06 Hrs

06 Hrs

15Hrs

10Hrs

16 Hrs

12 Hrs
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Microbial and Cellular Biology (Practical)

Fumigation of the laboratory

Isolation and Purification of microorganism from the soil

Water analysis

Determination of Minmum Inhibitory concentration by gradient plate technique
UV- survival curve.

Dark repair

Determination of Minimum inhibitory concentration by serial dilution method.
Production of Pigment

Sterility test for injectable preparations

10 Estimation of microbialdad

11.Bacterial endotoxin test.(Lal test)

12. Animal Tissue culture

13. Subculture/ Transfer/Passaging

14.Cell counting

15. Cytotoxic assay.

CoNoOO~WNE

REFERENCES

Molecular Biology by Freifeider

Culture of animal cell$ A manual of Basic techniques by R. lan Freshney

General Mcrobiology by R.Y Stainer

Essential and application of microbiology by Judy Kandal.

Microbiology by pelczar, Reid and Chan.

Microbial genetic§ David Freifeider.

Immunology by Weir

Immunology by ivan Roitt, David male.

Medicinal Microbiology by Mackie ahMcCartney.

10 Principlesof Gene maupulatindRW 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 votl,IL I by Julio E.Cells

©CoNorwWNE
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Paper- Il
Bioprocess Technology
THEORY 75 HOURS

1. Introduction to fermentation processes 18 Hrs
a). Basic principles of fermentation

b). Detailed study othe design and operation of bioreactor, ancillary p
and function, impeller design and agitation, power requirement:
measurements and control of dissolved oxygen, carbon dio
temperature, pH and foam

c). Types of bioreactor CSTR, tower, airlift, bbble column, packed glas
bead, hollow fiber, configuration and application

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

2. Mass transfer and Rheology 10Hrs

a). Mass transfer theory, diffusional restance to oxygen requirements
microorganisms, measurements of mass transfeefficient and factor
affecting them, effects of aeration and agitation on mass transfer, <
of air, air compressing, cleaning and sterilization of air and ple
ventilation, air sampling and testing standards for air purity

b). Rheological properties of fermentation system and their importan:
bioprocessing

3. Microbial growth kinetics 04 Hrs

Reaction kinetics, michaelismenten constant and mod equationderivation
for biomass estimation, lineweaveburke plot, thermal death kinetics.

4, Cultivation and immobilized culture system 05 Hrs

a). Cultivation system batch culture, continuous culture, fed batch cultt
Graphical plot representing tldove systems.

b). Introduction to immobilization, techniques, immobilization of whole ¢
use of immobilized culture system to prepare fine chemicals.

5. Scale up of fermentation process 04 Hrs

Principles, theoretical considerations, techniques used, nfiedi@rmentation,
HTST sterilization, advantage and disadvantage, liquid sterilization.
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6. Scale down of fermentation process 06 Hrs

Theory, equipment design and operation, methods of filtration, solvent extre
chromatographic separatiorcrystallization turbidity analysis and cell yie
determination, metabolic response assay, enzymatic assay, bio autot
techniques and disruption of cells for product recovery.

7. a). Isolation, screening: primary and secondary, maintenance & stitare, 10 Hrs
strain improvement for increased yield.

b). Actinomyces - methods of isolation, cultivation and maintenan
nomenclature, general classification, molecular and genotypic taxo
and application of industrially important microbes.

8. a) Bioprocessing of the following industrially important microbial metabolite 16 Hrs
a. Organic solvents - Alcohol, Glycerol and acetoresutanol

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 AMBnd GMP

b) Biosynthetic pathways for some secondary metabolites, micr
transformation of steroids and alkaloids

9. Regulation governing the manufacturing of biological products 02 Hrs
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a s b PkE

10.
11.
12.

13.

14.
15.

Bioprocess TechnologyPracticals)

Isolation and secondary screening of industrially important microorganisms
Strain improvement for increased yield by stress inducers

Preparation, calibration and standardization of bioreactor

Power calculations, KLa determinations and MTR calculations of a tyipimatocess

Construction of growth curve and determination of specific growth rate and doubling
time

Biomass estimation by monitoring protein synthesis and sugar depletion
Isolation and purification of extra cellular enzyme by

a. PrecipitationAcetone, ethanol and ammonium sulphate

b. Dialysis

c. Column chromatography.
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
Protein separation by aqueous tvphase partitioning
Fermentation process of alcohol and wine production
Fermentation of vitamins and antibiotics
Whole cell immobilization engineering

a. Using various polymer

b. Study of physical characteristics

c. Comparison of eftacy of immobilized and free cells
Scale down processing

a. Methods of cell disruption

b. Typical isolation process for antibiotics

c. Purification by chromatographic techniques
Microbiological assay of antibiotics
Thermal death kinetics of bacteria and its agpians
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REFERENCES
1. Principles of fermentation technology by Peter F. Stanbury, Allan Whitaker, Stephen J.
Hall

Industrial microbiology by I. F. Casida

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

Microbial technology, volume | and Il by H. Pepple

Industrial biotechnology by Vedpal S. Malik and Padma Sridhar
Biochemistry of industrial microorganisms by C. Rainbow and Rose
Biochemical engineering by F.C. Webb

Biochemical engineering by R. Steel

© © N o s~ WD

Biochemical engineering fundamentals by Balley andsOll

10.Current protocols in molecular biology, volume | and Il 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. Dyria Heinzle, J. Ingham, J.E. Prenosil
13.Bioreactor design and product yield by Butterworth and Helhemann

14.Enzyme assaysa practical approach by Robert Elsenthal and Michael J. damson
15. Fermentation and biochemical engineering handbook by Henry C. Vogel
16.Indudrial microbiology by A. H. Patel
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Paper- IV

Advances n Pharmaceutical Biotechnology
THEORY 75 HOURS

1. Enzymology 03 Hrs

Introduction, Classification, Source, Extraction, Purification, Enz)
specificity, Enzyme catalysis Industrial applications.

2. Recombinant DNA Technology 08 Hrs

Introduction: Cutting and Joing of DNA molecules, Genetic engineeri
techniques of Gene manipulation, chemical synthesis of DNA, analys
DNA sequences, whole genome sequencing, site directed mutage
Signal transduction, oncogenes and their proteins.

Application of gertic engineering in the produen of regulatory protein like
interferon, Erythropoietin, Hepatiti® and Insulin.

3. Gene Biology 25Hrs

1. Importance of Gene cloninghe early development of geregii the
advent of gene cloningspecialized tools and techniquempact or
recombinant DNA techniques on research and biotechnology

2. Vehicles i Plasmids, CosmidPlasmids, Bacteriophagand other
advanced vectors.

3. Purification of DNA from living cells preparation of total DNA
Plasmid DNApreparation of Bacteriophage DNA

4. Manipulation of purified DNA the range of DNA manipulativ
enzymes Enzymes for cutting DNA restriction endonuclease
Ligation- Joining of DNA molecules together

5. Introduction of DNA intoliving cells Transformatiori the Uptake of
DNA by the bacterial cellddentification of recombinantintroduction
of phage DNA into bacterial cells.

6. Cloning vectors forE. Colr Based on E.Coli PlasmidsM13
Bacteriophage a-Bacteriophage other high capacity vectors enat
genomic libraries to be constructedectors for other organisms oth
then E. Coli

Application of cloning in gene analysis

1. Obtaining a clone of specific gefi¢ghe Problem of selectierDirect
selectionldentification of clone from a gene librargethods for
clone identification.
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2. Studying of gene and genome structwstidy about the location ¢
the cloned gené Working out the structure of genstudy of genome
structure using cloned gene.

3. Studying of gene expression Lacoperon 1TrpOperod
Transcriptional regulations b

4. The Polymerase chain reactioand its applicationi Molecular
markers RFLP (Restriction Fragment Length Polymorphis
Random amplified polymeric DNA (iRPDs). Blotting techniques.

Gene cloning in research and Biotechnology

1. Production of proteins from the cloned gen&pecial vectors fo
expression of foreign genes in E. colGeneral problems with th
production of recombinant protein in E. eolproduction of
recombinant protein by eukaryotic cells.

2. Gene cloning in medicinei Production of recombinar
pharmaceuticaisldentification of genesesponsible for the huma
diseasé gene therapy.

3. Synthesis of commercial products by recombinant microorgariis
synthesis of amino acidsremoval of lipids cloning antibiotic
biosynthesis gene synthesis of noval natibiotica and pepti
antibiotics biopolymer such as Xanthan gum production, ani
adhesive biopolymeipolyhydroxy alkonates

Gene transfer to animal cell

Introduction, DNA medicated transformation, Gene transfer by
transduction, summmg of expression systems for animal cells, Gen
manipulation of mammals, DNA transfer to other vertebrates.

Human Molecular Genetics

Modes of human inheritanc&enetic linkage and Gene mappmDetection
and estimation of genetic linkage in humagenetic mapping of Huma
chromosomes, genetic polymorphisoomprehensive human linkage me
mapping of genetic disease locus to a chromosome loeatiomle genome
BAC map radiation hybid mapping Human Genome sequeRnadetection
of mutation in human genesingle strand conformational analyslsetero
duplex analysischemical mismatch cleavagdirect DNA sequencing an
Determining the gene function

Transgenic animals

Trarsgenic mice methodology retroviral vector method DNA micro
injection method Engineered stem cell method, Genetic modification \
the CreLox P recombinant systertransgeneis with high capacity vectoits
applicationmodel for Alzheimer diseasé as a test systemconditional
regulation of Gene expression and cell death

07 Hrs

06 Hrs

03 Hrs
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Bioremediation and Biomass Utilization

Microbial Degradation of Xenobiotics, Genetic engineering of Biodegrad;
pathways Manipulation of transfer plasmidsManipulagion by gene
alterations Utilization of starch and sugarSltilization of cellulose. Isolation
of Prokaryotic and Eukaryotic cellulose gene and manipulation of cellt
gene.

Immuno Biotechnology

Hybridoma technologyi Fusion methods for Mgima cells and B
Lymphocytes, selection and screening techniques. Production
purification of Monoclonal antibodies and their applications in clin
diagnosis, Immunotherapy and pharmaceutical research.

Immuno diagnosis of infectious diseases

Vaccindogy- immuno potentiation, adjuvants, living and mnoliving
antigen, newer delivery system and naked DNA vaccines. New and imp
vaccines against Hepatitis A, Malaria, Typhoid, Experimental-HVe¥ccines

Bioinformatics- Biostatistics

a. Introduction, Molecular evolution is a fundamental part of
informatics, Evolution of protein families Gene Finding conce|
Sequences comparison methodsgnino acid residue conversion
protein structure comparison Protein structure classificatior
conparative modelingprotein structure prediction From protein
structure to functiofrom structurei based genome annotation
understanding gene and proteingylobal approaches for studyir
protein protein interactions predicting the structure of @iein
biomolecular interactions, experimental use of arayging gene
expression data, Proteomicsdata management of biologic
information internet technologies for bioinformatics.

b. Introduction, Mean, Median, Mode, Standard deviation and star
errors, simple linear, regression, correlation, Basic of significance
hypothesis test, levels of significance, student T test, F testgohare
and goodness of fit.

04 Hrs

12 Hrs

06 Hrs
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Advances n Pharmaceutical Biotechnology(Practicals)

Replicaplating.

Bio-autography.

Isolation and estimation of DNA.

Recovery of DNA fragments.

Agarose gel electrophoresis.

Isolation and estimation of RNA.

Isolation of plasmids

Isolation of extra cellular proteins and its estimation.

Restriction of DNA

10 Ligation

11.1solation of Bacteriophage

12. Transformation

13.SDSi 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 precipitatidialysis, and column
chromatography.

18. Western Blotting

19.Immunoelectrophoresis

20.Immunoglobulin purification

©CoNo~wWNE

REFERENCES

Instant notes in molecular biologyy P.C. Turner, A.G. Mclennan A.D Bates and
M.R.H. White

Molecular Biotechnology, Principles amgbplications or Recombinant DNA by Bernard
R.Glick, Jack J. Pasternak.

Gene cloning an Introduction by T.A Brown

Genomes by T.A Brown

Principles of rDNA technology by Old M. Primrose.

Bio informatics, Gene, Proteins and computers by C.A orengi, D.T.Jamks].M.
Thornton

Genetics analysis of Genes and Generdeses and Bartlett

Molecular genetics, an introductory narrativRichard calendar

Molecular biology and biotechnologyby J.M. Walker and E.B. Gingold

10 Biotechnologyi U. Satyanarayana

11.Biotechnolog 1 Purohit and Mathur

12.Biotechnologby B.D. Singh

13.Pharmaceutical biotechnology by Muller.

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

Paper Subject Code
I Modern Analytical Techniques MATO1
[ Advanced Organic Chemistry MPCO02
1] Advanced Medicinal Chemistry MPCO03
\Y Natural Products of Medicinal Interest MPCO04
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PAPER -1
Modern Analytical Techniques

THEORY 75 HOURS

1. UV-Visible spectroscopy: Introduction of Ekomagnetic spectrum, Theor 06 Hrs
Laws, Instrumentation and terminology associated with -\iible
spectroscopy, Choice of solvent and solvent effect, Spectrophotor
titrations, Wood ward Fiesure rule, Applications of UV¥isible spectroscopy.

2. Spectroflourimetry: Theory of Fluorescence, Factors affecting fluoresc 04 Hrs
Quenchers, Instrumentation  and  Applications  of  fluoresce
spectrophotometer.

3. Flame emission spectroscopy and Atomic absorption spectroscopy: Prit 04 Hrs
Instrumentationinterferences and Applications.

4. IR spectroscopy: Theory, Molecular vibrations and their types, Instrumeni 08 Hrs
of dispersive IR spectrometer, Sample handling in IR, Instrumentatic
Fourier- Transform IR spectrometéiactors affecting vibratimal frequencies
ATR-IR, Interpretation and Applications of IR spectroscopy

5. NMR spectroscopy: Quantum numbers and their role in NMR, Princ 14 Hrs

Instrumentation, Solvent requirement in NMR, Relaxation process, |
signals in various compounds, @heal shift, Factors influencing chemic
shift, SpinSpin coupling, Coupling constant, Nuclear magnetic dol
resonance, Brief outline of principles of fIMR with reference to 13CNMR
Spin spin and spin lattice relaxation phenomend@. NMR, 1D and 2D
NMR, NOESY and COSY techniques, Interpretation and Applications of M
spectroscopy.

6. Mass Spectroscopy: Principle, Theory, Instrumentation of Mass Spectros 10Hrs
Different types of ionization like electron impact, chemical, field, FAB
MALDI, Analyzers of Quadrupole and Time of Flight, Mass fragmentation
its rules, Fragmentation of important functional groups like alcohols, anr
carbonyl groups and alkanes, Meta stable ions, Mc Lafferty rearrange
Ring rule, Isotopic peaks, Tandem 8$&a Instruments, Interpretation a
Applications of Mass spectroscopy
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7.

10.

11.

12.

Chromatography: Principle, Apparatus, Instrumentation, Chromatogr:
parameters, Factors involved, Endpoint determination and Applications ¢
following:

a) Paper chromatogphy b) Thin Layer chromatography

¢) lon exchange chromatography d) Column chromatography
e) Gas chromatography f) G@S

g) High Performance Liquid chromatography h)}MS

i) High Performance Thin Layer chromatography

k) Super critical fluidchromatography 1) Affinity chromatography

Electrophoresis: Principle, Instrumentation, Working conditions, fac
affecting separation and applications of the following:

a) Paper electrophoresis b) Gel electrophoresis
c) Capillay electrophoresis d) one electrophoresis
e) Moving boundary electrophoresis ) Iso electric focusing

X ray Crystallography: Production of X rays, Different X ray methods, Br:
law, Rotating crystal technique, X ray powder techniglyyes of crystals
Interpretation of diffraction patterns and applications efX diffraction.

Optical Rotatory Dispersion: Principle, Plain curves, Cotton effect, Circ
Dichroism, Measurement of rotaion angle in ORD and applications

Radioimmunoassay: Importance, various components, Principle, Diff
methods, Limitation and Applications of Radio immuno assay.

Statistical Analysid Introduction, Significance of statistical methods, norr
distribution, probability, degre®ef freedom, standard deviation, correlatic
variance, accuracy, precision, classification of errors, reliability of res
confidence interval, test for statistical significaric8tudents T test, F test, C
square test, Correlation and regression.

10 Hrs

06 Hrs

03 Hrs

03 Hrs

03 Hrs

04 Hrs
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Modern Analytical Techniques Practicals)

Minimum 15 experiments tobe conducted

Use of UV Vis spectrophotometer for analysis of pharmacopoeial compounds and their
formulations (4 Expriments.

Simultaneous estimation of combination fotations by UV spectrophotometer
(4 Experiments.

Effect of pH and solvent on UV spectrum of certain drugs.
Experiments based on HPLC and Gas Chromatography (2ritbgnt$
Experiments on factors affecting the absorbance parameters in UV aresflance.

Separation and quantitative analysis of various components by TLC and HPTLC
techniques ( 1 Exgrimentin each technique)

Interpretation of IR, NMR and MASS spectra (2 compound each)
Gradient elution and other technique in column Chromatograymp( Experimeny

Separation by electrophoresis

REFERENCES

Spectrometric ldentification of Organic compound®obert M Silverstein, Sixth edition,
John Wiley & Sons, 2004.

Fundamentals of StatistitsElhance, Kitab Mahal.

Principles of Instrumental Aalysis - Doglas A Skoog, F. James Holler, Timothy A.
Nieman, %' edition, Eastern press, Bangalore, 1998.

Vogel s Text book of g u a Jeffery,t Bagset,vMendhiam,e mi «
Denney, § edition, ELDS, 1991.

Instrumental methods of analysiVillards, 7" edition, CBS publishers.

Practical Pharmaceutical ChemistiryBeckett andStenlake, Vol II, 4 edition, CBS
Publishers, New Delhi, 1997.

Organic SpectroscopyWilliam Kemp, 3° edition, ELBS, 1991.
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8. Quantitative analysis of Pharmaceatidormulations by HPTLC- P D Sethi, CBS
Publishers, New Delhi.

9. Pharmacutical Analysis Higuchi, Brochmman and Hassen™ ZEdition, Wiley i
Interscience Publications, 1961.

10. Quantitative Analysis of Drugs in Pharmaceutical formulatidh D Sethi, ' Edition,
CBS Publishers, New Delhi, 1997.

11.Pharmaceutical Analysidodern methods Part B- J W Munson, Volume 11, Marcel
Dekker Series

12. Analytical Profiles of Drug substancéxlaus Florey, Volume 1 20, Elsevier, 2005

13. Analytical Profiles of Drug subahces and ExcipienisHarry G. Brittain, Volume 21
30, Elsevier, 2005.
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THEORY

Paper- Il
Advanced Organic Chemistry

75HOURS

1. Basic Aspects of Organic Chemistry 08 Hrs

a) Chemical bonding: emphasizing localized, delocalized and bonding

weaker than covalent bonds.

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

and nitrenes. Their method of formation, stability agdthetic
applications.

c) Various types of reaction mechanisms and methods of determining t

d) Effect of structure on Reactivity.

2. Detailed knowledge regarding the reactions, mechanisms and their relativi 14 Hrs
reactivity and Orientations.

3. Ste

a) Substitution reactions: aliphatic nucleophilic(Shhd SN), aromatic
electrophilic, aliphatic electrophilic, aromatic nucleophilic and free
radical substitions.

b) Addition reactions (across both carbeerbon and carbeheteroatom
multiple bonds).

c) Elimination reactions (EEcand Hof f man Sayt ze

d) Rearrangement reactions.

e) Oxidationi reduction reactions and the reagents used for such reac

f) Protection and deprotection of various groups.

reochemistry 06 Hrs
a). Chirality and the importance of chiral drugs.

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

c). Symphoria : Introduction, neighbouring group effects with reference
stereo chemistry, intra molecular neucleophilic attack, rate of reacti
anchimeric assistance.

4, Synthetic mehodologies for obtaining drugs 08 Hrs

a) Disconnection approach, Basic principles.
b) Synthones for carbecarbon bond formation with examples.
c) Selective functional group interconversions (FGI) with examples.

d) Retrosynthetic analysis of some drugs.
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5. Heterocyclic Chemistry 08 Hrs

Synthesis of drugs containing five and six membered and fused heterocyc
ring systems.

6. Photochemical Reactions 05 Hrs
Basic theory and principle, orbital symmetry rules and their applications.
7. Phase Transér Catalysis 05 Hrs

General principles of phase transfer catalysis and role of PTC in formation
nitrile, anhydride, epoxide, ester and in ester hydrolysis.

8. Pericyclic reactions 05 Hrs

Mechanism, Types ofgsicyclic reactions such as cyclo addition, elctrocyclic
reaction and sigmatrophic rearrangement reactions with examples.

9. A study of the following reactions with reference to their mecharsms and 12 Hrs
synthetic applications

a) Birch reduction.
b) Mannich reaction.
c) MeerwinPondroffdéds reducti on.
d) Oppeneaur oxidation.
e) Beckmann rearrangement.
f) Grignard reaction.
g) Hoffman rearrangement.
h) Ozonolysis.
i) Reformatsky reaction.
J) Michael reaction.
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.
Il. To perform the following reactions of synthetic importance
a) Birch reduction.
b) Clemmenson reduction.
c) MeerwinPondroffdéds reducti on.
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. AAdvanced Organic chemistry, Re adohni on,
Wiley and sons, New York.

2. AMechanism and struct ur ed, Hoid Riochagtandi ¢ ¢ hem

Winston,NewYork.

3. AThe Organic Chemistry of Drug Depsessgn
Inc., San Diego, 1992.

4. AChitotechnologyo R.A. Steldon, Mar c el

5. AAsymmetric synt hesi smyi EdRBlagkie Adademikneen and

professional London, 1992.

6. AOrganic Chemistryo Clayden, Gr eeWPres,
2001.
7. AOrganic Chemistryo Vol Il and 1 1. | . L.
8. A guide to mechanisms in Organic Chemyist Peterskyes (Orient Longmagew
Delhi).

9. Reactive intermediates in organic chemistfiyandom and Gowel.
10. Molecular reaction and PhotochemistrZ.H. Depuy and O.L.Chapman.

11. Combinational Chemistry Synthesis and applicatioisStephen R. Wilson &
Anthony W. Czarnik.

12. A. Carey, Organic chemistry®dition (Viva Books Pwt. Ltd.)
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Paper- Il
Advanced Medicinal Chemistry

THEORY 75 HOURS

1. Quantitative analysis of Structure Activity Relationship 08 Hrs
a) History and development of @R.
b) Drug receptor interactions.
c) Physicochemical parameters.
d) Hansch analysis, Fee Wilson analysis, relationship between them.

e) Statistical methods regression analysis, partial least square analysis
(PLS)and other multivariate statistical methods.

f) 3D QSARapproaches
2. Stereochemistry and Drug action 07 Hrs

Realization that stereo selectivity is a jpeguisite for evolution. Role o
chirality in selective and specific therapeutic agents. Case studies, E
selectivity in drug adsorption, riabolism, distribution and elimination.

3. Molecular Modeling in Drug Design 06 Hrs

Molecular mechanics, quantum mechanisms, known receptor sites, calct
of affinity, unknown receptors pharmacophore models.

4, Analog Design from Lead Molecule 08 Hrs

Introduction, Bioisosteric replacement, rigid analogs, alteration of ¢
branching, changes in ring size, ring position isomers, design of stereo is
and geometric isomers, fragments of a lead molecule, variation in inteica
distance.

5. Prodrug Design 07 Hrs

Introduction, chemical bond, gastro intestinal absorption, parer
administration, distribution, transdermal absorption, pharmacokinetic
biopharmaceutical aspects, rationale of prodrug design and pre
consiceration.

6. Approaches to the Rational Design of Enzyme Inhibitors 08 Hrs

Enzyme inhibitors in medicine, Enzyme inhibitors in basic research, rat
design of non covalently and covalently binding enzyme inhibitors.

7. Drug Metabolism 08 Hrs
Analytical methods, Phase | Transformation, Phase Il Transformation
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10.

11.

Antisense Therapeutic Agents

Design, Specific Products, future treatments

Combating Drug Resistance

Resilient Targets, Robust Drugs, Fut&eenario

A Study of Manufacture of the Following Anti-Infective Drugs

a) Sulphadiazine.

b) Amphotericin B.

c) Clotrimazole.

d) Acyclovir.

in vitro and in silicoScreening Techniques

a)

b)

Invitro screening procedures involving the following vital organs:

Heart- for Autoradiographic localization of Angiotension converti
enzymes.

Brain - for Histamine receptor binding.
Kidney- for Isolated perfused kidney.
Liver - for Isolated perfused liver.

Molecular similarity methods, Druglikeness screening, Pharmacoy
screening.

03 Hrs

03 Hrs

06 Hrs

10 Hrs
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Advanced Medicinal Chemistry (Practicals)

(1) To Synthesize and Characterize Medicinally important compounds
(2) To Determine Physicahemical properties invoéd inparameterization
(3) To performinvitro andinsilico screening of Medicinally important compounds

REFERENCES
Medicinal Chemistry by Burger.
Wil son and Gisvoldodéds Text book of Organic
Comprehensive Medicinal Chestiyi Corwin and Hansch.

H w0 Dn P

Computational and structural approaches to drug design edited by Robert M Stroud and
Janet. F Moore

Introduction to Quantitative Drug Design by Y.C. Martin.
Principles of Medicinal Chemistry by William Foye.
Drug Design Volumes bsrienes.

Principles of Drug Design by Smith.

© 0 N o O

The Organic Chemistry of the Drug Design and Drug action by Richard B.Silverman.
10. An Introduction to Medicinal ChemistiyGraham L.Patrick, (lll Edition.)
11.Biopharmaceutics and pharmacokinetics by DM.Brahmaitkanmil B .Jaiswal.
12.Pharmaceutical Manufacturing Encyclopedia, Two Volumes.

13.Drug Discovery & Evaluation, Pharmacological Assays, by Hans Gerhard Vogel, Two
Volumes(lll 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 currel 07 Hrs
distribution to separation and analysis of plant constituents. Application ¢
HINMR, MS, ORD and CD to structural studies of natural products.

2. Natural products as leads for new pharmaceuticals: 06 Hrs
Cannabinoids, asperlicin, etoposide, teniposide, echinocandins, tep
khellin,cromoglycate, milbemycins.

3. The Natural products obtained by terrestrial and microbial sources by
spectral data. Important members representing the following classes ¢
natural products shall be discussed.

Alkaloids- General introduction and classification, isolation and purifica 10 Hrs
methods, general methods employed for determining the structure of alke
constituton of morphine, Papaverin, reserpine, Quinine and Emetine.

Steroids General introduction, stereochemistry, nomenclature and stru 09 Hrs
elucidation of sterols (cholesterol), sapogenin (diosgenin) and cardiacglycos
Flavonoids- Detaled chemical account of rutin and quercetin. 08 Hrs
Triterpenoids i A general chemical treatment and structural elucidatior 07 Hrs
terpenoids.

Coumarins i General methods of isolation and purification and struct 04 Hrs
determination of Xanthotoxin anusoralene.

4. Steroidal hormones: 04 Hrs
Steroid receptor, natural hormones and currently used synthetic derivatives
comparison of activity, transformation of phytosterols into steroidal drugs.

5. Role of recombinant DNA technobgy and drug discovery. 06 Hrs
Cloning DNA, expression of cloned DNA, manipulation of DNA seque
information new biological targets for drug developments, novel biotechnc
derived pharmaceutical products. Antibody, antisense oligonucleotide the
gene theapy.

6. b7 Lactum antibiotics. 04 Hrs
Mechanism of action, penicillins, cephalosporins, nocardicins
monobactums, car bapelnaecmsamase peahe
lactum agents.

7. Non b-Lactum antibiotics. 04 Hrs
Amino glycosids, macrolides, linomycins and polypeptide antibiotics.

8. Awareness of the active constituent of certain crude drugs used i 06 Hrs

indigenous system.

a. Diabetic therapyi Gymnema sylvestre, Salacia reticulate, Pteroca
marsupiam, Swertia Cfaita, Trigonella Foenufingraccum.

b. Liver dysfunctioni phyllanthus niruri.
c. Antitumori curcuma longa Linn.
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Natural Products of Medicinal Interest (Practicals)

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

2. lIsolation, charactezation like melting point, mixed melting point, moleculaeight
determination, functional group analysis;@@omatographic techniqder identification
of isolated compounds and interpretation of UV and IR data.

3. Some typical degradation reactions tocheried on selected plant constituents.

REFERENCES
Modern methods of plant analy$i?eech and M.V.Tracey.
Phytochemistry Voi. | and Il by Miller, Jan Nostrant Rein Hid.
Recent advances in Phytochemistry Vol. | toi 1'8cikel Runeckles.
Chemistry of natral products Vol | onwards IWPAC.
Natural Product Chemistry Nakanishi Gggolo.
Natural Product Che miRagheaykhanhA | abor atory g
The Alkaloid Chemistry and Physiology by THF Manske.
Introduction to molecular PhytochemisiryCHJ Wells, Chapmarstall.

© © N o bk wDdPRE

Organic Chemistry of Natural Products Vol | and Il by Gurdeep and Chatwall.
10. Organic Chemistry of Natural Products Vol | and Il by O.P. Agarwal.
11.0Organic Chemistry Vol I and Il by I.L. Finar

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

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

14.Biotechnology by Purohit and Mathoor.

15. Phytochemical methods of Harborne.

16.Bur ger 6s Medicinal Chemistry.
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M. Pharm- Pharmaceutics (MPC)

Paper Subject Code
I Modern Analytical Techniques MATO1
Il Advanced Pharmaceuics MPHO02
M Biopharmaceutics and Pharmacokineticss MPHO3
v Advances in Drug Delivery Systems MPHO04
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THEORY
1.

PAPER -1

Modern Analytical Techniques

UV-Visible spectroscopy: Introduction of Electromagnetic spectriiheory,
Laws, Instrumentation and terminology associated with -\iible
spectroscopy, Choice of solvent and solvent effect, Spectrophotor
titrations, Wood ward Fiesure rule, Applications of UV¥isible spectroscopy.

Spectroflourimetry:Theory of Fluorescence, Factors affecting fluoresce
Quenchers, Instrumentation  and  Applications  of  fluoresce
spectrophotometer.

Flame emission spectroscopy and Atomic absorption spectroscopy: Prit
Instrumentation, Interferences andplpations.

IR spectroscopy: Theory, Molecular vibrations and their types, Instrumeni
of dispersive IR spectrometer, Sample handling in IR, Instrumentatic
Fourier- Transform IR spectrometéiactors affecting vibrational frequencie
ATR-IR, Interpretation and Applications of IR spectroscopy

NMR spectroscopy: Quantum numbers and their role in NMR, Princ
Instrumentation, Solvent requirement in NMR, Relaxation process, |
signals in various compounds, Chemical shift, Factofisencing chemical
shift, SpinSpin coupling, Coupling constant, Nuclear magnetic dol
resonance, Brief outline of principles of fIMR with reference to 13CNMR
Spin spin and spin lattice relaxation phenomend@. NMR, 1D and 2D
NMR, NOESY and CO% techniques, Interpretation and Applications of NN
spectroscopy.

Mass Spectroscopy: Principle, Theory, Instrumentation of Mass Spectros
Different types of ionization like electron impact, chemical, field, FAB
MALDI, Analyzers of Quadruple and Time of Flight, Mass fragmentation a
its rules, Fragmentation of important functional groups like alcohols, anr
carbonyl groups and alkanes, Meta stable ions, Mc Lafferty rearrange
Ring rule, Isotopic peaks, Tandem Mass Instruments,rdrétation and
Applications of Mass spectroscopy

75 HOURS

06 Hrs

04 Hrs

04 Hrs

08 Hrs

14 Hrs

10Hrs
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7.

10.

11.

12.

Chromatography: Principle, Apparatus, Instrumentation, Chromatogr:
parameters, Factors involved, Endpoint determination and Applications ¢
following:

a) Paper chromatography b) Thin Lagaromatography

¢) lon exchange chromatography d) Column chromatography
e) Gas chromatography f) G@S

g) High Performance Liquid chromatography h)}MS

i) High Performance Thin Layer chromatography

K) Super critical fluid chromatography Affinity chromatography

Electrophoresis: Principle, Instrumentation, Working conditions, fac
affecting separation and applications of the following:

a) Paper electrophoresis b) Gel electrophoresis
c) Capillary electrophoresid) one electrophoresis
e) Moving boundary electrophoresis ) Iso electric focusing

X ray Crystallography: Production of X rays, Different X ray methods, Br:
law, Rotating crystal technique, X ray powder technique, Types of cry
Interpretation of diffraction patterns and applications a8} diffraction.

Optical Rotatory Dispersion: Principle, Plain curves, Cotton effect, Circ
Dichroism, Measurement of rotaion angle in ORD and applications

Radioimmunoassay: mportance, various components, Principle, Differ
methods, Limitation and Applications of Radio immuno assay.

Statistical Analysid Introduction, Significance of statistical methods, norr
distribution, probability, degree of freedom, stambaleviation, correlation
variance, accuracy, precision, classification of errors, reliability of res
confidence interval, test for statistical significaric8tudents T test, F test, C
square test, Correlation and regression.

10 Hrs

06 Hrs

03 Hrs

03 Hrs

03 Hrs

04 Hrs
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> W

Modern Analytical Techniques Practicals)

Minimum 15 experiments tobe conducted

Use of UV Vis spectrophotometer for analysis of pharmacopoeial compounds and their
formulations (4 Expriments.

Simultaneous estimation of combination formulations by UV sppbiitometer
(4 Experiments.

Effect of pH and solvent on UV spectrum of certain drugs.
Experiments based on HPLC and Gas Chromatography (2ritbgnt$
Experiments on factors affecting the absorbance parameters in UV and fluorescence.

Separatio and quantitative analysis of various components by TLC and HPTLC
techniques (1 Exgrimentin each technique)

Interpretation of IR, NMR and MASS spectra (2 compound each)
Gradient elution and other technique in column Chromatography (NEx@erimeny

Separation by electrophoresis

REFERENCES

Spectrometric ldentification of Organic compound®obert M Silverstein, Sixth edition,
John Wiley & Sons, 2004.

Fundamentals of StatistitsElhance, Kitab Mahal.

Principles of Instrumental Analysis Doglas A Skog, F. James Holler, Timothy A.
Nieman, %' edition, Eastern press, Bangalore, 1998.

Vogel s Text book of g u a Jeffery,t Bagset,vMendhiam,e mi «
Denney, § edition, ELDS, 1991.

Instrumental methods of analysiVillards, 7" edition, CBS publishers.

Practical Pharmaceutical ChemistiryBeckett andStenlake, Vol II, 4 edition, CBS
Publishers, New Delhi, 1997.

Organic SpectroscopyWilliam Kemp, 3° edition, ELBS, 1991.
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8. Quantitative analysis of Pharmaceutical formulations byTlHP - P D Sethi, CBS
Publishers, New Delhi.

9. Pharmacutical Analysis Higuchi, Brochmman and Hassen™ ZEdition, Wiley i
Interscience Publications, 1961.

10.Quantitative Analysis of Drugs in Pharmaceutical formulatidh D Sethi, 3 Edition,
CBS Publisherd\New Delhi, 1997.

11.Pharmaceutical Analysidodern methods Part B- J W Munson, Volume 11, Marcel
Dekker Series

12. Analytical Profiles of Drug substancéxlaus Florey, Volume 1 20, Elsevier, 2005

13. Analytical Profiles of Drug substances and Excipiéntsarry G. Brittain, Volume 21
30, Elsevier, 2005.
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Paper- Il
Advanced Pharmaceutics

THEORY 75 HOURS
1. Preformulation Studies 08 Hrs
A Introduction,

A Physical characteristics: particle size, shape, surface ar
Solubilization, surfactants and its importance, temperature, pH
solvency; Techniques for the study of crystal properties
polymorphism.

A Chemical characteristics: Degradation; Hydrolytic, oxidative,
reductive photolytic degradations;

A Biopharmaceutic  characteristics:  solubility,  dissociation,
dissolution rate, diffusibility, and drug stability in Gl tract.

A Physicochemical characteristics of new drug molecules with re:
to different dosage forms.

2. Compaction and Compression 06 Hrs

1 Compaction of powders with particular reference to distribution
measurement of forces within the powder mass underg
compression includingphysics of tablet compression

1 Effect of particle sie, moisture content, Lubrication etc on stren
of tablets.

3. Production Management and GMP Considerations 10 Hrs

1 An Industrial account of production management, legal control
out of building, finance management, inventory managen
material managment, Production planning and control, se
forecasting

 1SO 9000 series, GMP Considerations.
4, Quality Control and Process Validation 08 Hrs

A Process control, control of quality validation, control
manufacturing, statistical quality control, chart@mgpling plans,
automated process, Dosage control and testing programme. P
identification, adulteration, Misbranding, Record maintenal
Bioavailability, Bioequivalence, manufacturer/drug informat
profile.

A Drug regulatory method®efinitions, Phamaceutical aspects relat
to GATT, TRIPS, TRIMS & WTO, FDA, and NDA etc.
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5. Optimization Techniques in Pharmaceutical Formulation and Processing  08Hrs
A Concept of optimization,
A Optimization parameters,
A Statistical design, and other applications.

6. Pilot Plant Scale Up Techniques and Manufacturing Process 06 Hrs
A Significance of pilot plant scale up study

A Large scale manufacturing techniques (formula, equipment, prc
stability and quality control) of solids, liquids and semisolid dos

forms.
7. Sterilization Process 12 Hrs

A Principle, Advantages, Disadvantages, Applications of diffe
sterilization methods, equipments.

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

A Sterility testing of some preparations like parenterals andhafshic
preparation,

A Surgical sutures and ligatures, surgical dressings, ampoules,
transfusion bottles, vaccine bottles, syringes and needles.

8. Stability Testing and Kinetic Principles 10 Hrs
A Physicochemical and biological factors affecting sitgtof drugs

A Methods to find out degradation pathways, Determination of sheli
by accelerated stability testing, Overages and ICH guidelines

A Order of reaction, Influence of packaging materials on dosage
stability.

9. Packaging of Pharmacaeticals 04 Hrs

A Desirable features and a detailed study of different types
Pharmaceutical Containers and closures (Glass, Plastics and Rt
including their merits and demerits

A Selection and evaluation of Pharmaceutical packaging materials.

10. Industrial Safety 05 Hrs

A Industrial hazards due to fire accidents, mechanical and elec
equipments, Chemicals and pharmaceuticals

A Monitoring and preventive systems (Safety measures).
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Advanced PharmaceuticqPracticals)
1. Preformulation study of tablets

2. Preparation and comparative evaluation with marketed products for antacid effiolency

neutralizing property of suspensions.

3. Formulation and evaluation of stability of reconstituted dry syrup of amoxydhmpicillin
etc.

4. Accelerated stability studiemn various formulations, with reference to:
1 Temperature dependence.
1 Effect of buffers.

5. Determination of the order of decomposition for drugs like Aspirin, BenzocAgetanilide
or any other three drugs.

6. Effect of hardness of the tablets on disintegratime.

7. Studying the stability of suspensions using the data on sedimentation volurdegaed of
flocculation.

8. Determination of the critical micellar concentration of various surfactants by \Weight
method or any other suitable method.

9. Determination 6 the optimum concentration of the factant for solubilisation (eg.
Peppermint oil with tween 30

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 bgsoapy,Sieving,
sedimentation (using Andreasen pipette) etc.

12. Determinations of flow properties of powders by Angle of repose and flow thierughifice
with, and without glidants.

13. Sterility testing of commercially available injections like water foreatjon, 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 gransiag
angle of repose.

16. Other formulations based on ttieory topics.
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REFERENCES

Theory and Practice of Industrial Pharmacy By Lachmann and Libermann
Pharmaceutical dosage forms: Tablets VeB. ly Leon Lachmann.

Pharmaceutical Dosage forms: Disperse systems, VlBY Leon Lachmann.
Pharmaceutical Dagje forms: Parenteral medications VeR;1By Leon Lachmann.
Modern Pharmaceutics; By Gillbert and S. Banker.

Remingtonds Phar maceutical Sciences.
Advances in Pharmaceutical Sciences Veb; By H.S. Bean & A.H. Beckett.
Physical Pharmacy; By Alfred mant

Bentleyds Text bd®&®&wbiossf Phar maceuti cs

10. Good manufacturing practices for Pharmaceuticals: A plan for total quality cd®wicmnd

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\ells.

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

Williams.
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PAPER -l
Biopharmaceuticsand Pharmacokinetics

THEORY 75 HOURS

1.

Absorption of Drugs 10Hrs
Structure of Cell membrane, Gasintestinal absorption of drugs, mechanisi

of drug absorption, Factors affecting drug absorption: Biologi
Physiological, Physiceghemical, pharmaceutical. Absorption of drugs fr
nonper oral routes, Methods of determining absorptiorvitro, in-situ and

In-vivo methods.

Bioavailability 08 Hrs
Objectives and considerations in bioavailability studies, Concept
equivalents, measurement of bioavailability, Determination of the rat
absorption, Bioequivalence and its importance, bioequivalstuckes.

Dissolution 08 Hrs
Noyes- Whitney's dissolution rate law, Study of various approaches to imp
dissolution poorly soluble drugs,-iitro dissolution testing models, -hitro -

In-vivo correlation.

Drug Distribution 04 Hrs
Factors affectig drug distribution, Volume of distribution, Protein binding
factors affecting, significance and kinetics of protein binding.

Biotransformation 05 Hrs
Phase | (Oxidative, reductive and hydrolytic reactions) and Phase Il rea
(conjugation), Factoraffecting biotransformation.

Pharmacokinetics 20 Hrs
Basic considerations, Pharmacokinetic models, Compartment modeling:
compartment model IV bolus, IV infusion, Extravascular; Multi
Compartment models; Two compartmenmodel - IV bolus, IV infugon,
Extravascular, Three Compartment model in brief, Application
pharmacokinetics in new drug development and designing of dosage forn

Novel drug delivery systems.

Non-Linear Pharmacokinetics 05 Hrs
Cause of notlinearity, MichaelisMenten equiion, Estimation Kmax anc
Vmax.

Excretion of Drugs 05 Hrs
Renal and nomenal excretion, Concept of clearancBenal clearance, Orga
clearance & Hepatic clearance.

Dosage Regimen 10 Hrs
Multiple dosing with respect to IV and oral route, Concept afling dose,
maintenance dose, Accumulation index, Adjustment of dosage in rena
hepatic impairment, Individualization of therapy, Therapeutic D
Monitoring.
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Biopharmaceuticsand Pharmacokinetics(Practicals)

Suggested Practical Exercises: ({Aeast 15 experiments to be conducted)

1.

w

10.

11.

Improvement of dissolution characteristics of slightly soluble drugs by Various Solid
dispersion technigues and solvent deposition syst@hexperiments

Comparison of dissolution of two different marketed prodilmtznds(2 experimers)
Influence of polymorphism on solubility and dissoluti¢2 experimery)

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

Bioavailability studies of Paracetamol by salivaryadat experiment
Calculation of Ka, Ke, t 1/2, Cmax and Tmax for two sets of di2axperimer)

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

Calculation of AVC and bioequivalence from the wvgin data for two drugs.
(2 experiments)

REFERENCES

Biopharmaceutics and Clinical Pharmacokinetics by Milo Gibaldi, 4th edition,
Philadelphia, Lea and Febiger, 1991

Biopharmaceutics and Pharmacokinetics, A. Treatise, D .M. Brahmank&wemdB. J
aiswal., VallabPrakashan, Pitampura, Delhi

Applied Biopharmaceutics and Pharmacokinetics by Shargel. Land YuABC, 2nd edition,
Connecticut Appleton Century Crofts, 1985

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

Pharmacokinetics by Milo Gibaldi and D. Perrier, 2nd edition, Marcel Dekker Inc., New
York, 1982

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

Clinical Pharmacokinetics, Coepts and Applications 3rd edition by Malcolm Rowland
and Thom~ N. Tozer, Lea and Febiger, Philadelphia, 1995

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

Biopharmaceutics and Clinical Pharmacokit&t An Introduction, 4th edition, revised
and expande by Robert. E. Notari, Marcel Dekker Inc, New York and Basel, 1987.

Biopharmaceutics and Relevant Pharmacokinetics by John. G Wagner and M.
Pemarowski, 1 edition, Drug Intelligence Publications, Hdton, lllinois, 1971.

Encyclopedia of Pharmaceutical Technology, Vol 13, James Swarbrick, James. G.
Boylan, Marcel Dekker Inc, New York, 1996.
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THEORY

1.

10.

11.

Paper- IV
Advances n Drug Delivery Systems

Sustained relase formulations: Introduction, concept advantages a
disadvantages. Physicochemical and biological properties of drugs relev
sustained release formulations.

Polymer Scienceintroduction, polymer classification, application of polyme
in formulation of controlled drug delivery systems, biodegradable and ne
polymers.

Concept arid System Design for Rat&€ontrolled Drug Delivery:
Classification of rate controlled drug delivery systems, -pabgrammed
release, activationmodulated and feedbaglegulated drug delivery system
effect of system parameters on controlled release drug delivery.

Controlled Release Oral Drug Delivery SystemsDissolution, Diffusion,
Combination of dissolution and diffusion controlled, n@dic pressure
controlled, hydrodynamically balanced systems, pH controlled, ion exch
controlled systems.

Mucoadhesive Drug Delivery Systems:Buccal drug delivery systems
concepts, advantages and disadvantages, structure of oral mucesaytesal
permeability, mucosal membrane models, permeability enhancers, in vitr
in vivo methods for buccal absorption. Nasal and pulmonary drug deli
systems and its applications.

Ocular Drug Delivery Systems: Formulation and evaluatiorof ocular
controlled drug delivery systems. Pilocarpine delivery system, ophthe
inserts.

Transdermal Drug Delivery Systems: Permeation through skin, factol
affecting permeation, basic components of TDDS, formulation approaches
in devdopment of TDDS and their evaluation, permeation enhancers.

Parenteral Controlled Release Drug Delivery SystemsApproaches for
injectable controlled release formulations and development of Implantable
delivery systems.

Intrauter ine Drug Delivery Systems:Development of intra uterine device
(IUDs), copper IUDs, hormonreeleasing 1UDs.

Targeted Drug Delivery Systems:Concept. Advantages and disadvantac
biological processes and event involved in drug targeting, nantclps,
liposomes, resealed erythrocytes, microspheres, magnetic microsphere
monoclonal antibodies.

Protein and Peptide Drug Delivery:Introduction, classification and structul
of protein, drug delivery systems for proteins and peptidemifestation of
protein instability and stability

75 HOURS

06 Hrs

06 Hrs

06 Hrs

08 Hrs

08 Hrs

06 Hrs

08 Hrs

06 Hrs

06 Hrs

08 Hrs

07 Hrs
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Advances n Drug Delivery SystemgPracticals)

Suggested practical experiments (at leadts experiments to conducted)
Preparation and evaluation of aloumin microspheres
Preparation and evaluati of microcapsules by different microencapsulation technique
Preparation and evaluation of matrix tablets using various polymers
Study on diffusion of drugs through various polymeric membranes
preparation and in vitro evaluation of buccal mucoadhesives
preparation and evaluation of transdermal films
preparation and evaluation of hydrodynamically balanced tablets

© N o s~ WD

study of in vitro dissolution of various sustained release formulations of marketed
products

REFERENCES

1. Y W. Chien, Novel Drug Delivery Systean2nd 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, EditoEdith 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 Deliyeconcepts and advances, Vallabh
Prakashan, New Delhi, First edition 2002.

Journals
1. Indian Journal of Pharmaceutical Sciences (IPA)
Indian drugs (IDMA)
Journal of controlled release (Elsevier Sciences) desirable

Ea A

Drug Development and Industrial Pharma®a¢cel & Decker) desirable
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M. Pharm- Pharmacognosy (MPG)

Paper Subject Code
I Modern Analytical Techniques MATO1
Il Advanced Pharmacognosy MPGO02
1] Medicinal Plant Biotechnology MPGO03
v Natural Product Chemistry MPGO04

66



THEORY
1.

PAPER -1

Modern Analytical Techniques

UV-Visible spectroscopy: Introduction of Electromagnetic spectrum, The
Laws, Instrumentation and terminology associated with -\iible
spectroscopy, Choice of solvent and solvent effectec®pphotometric
titrations, Wood ward Fiesure rule, Applications of UV¥isible spectroscopy.

Spectroflourimetry: Theory of Fluorescence, Factors affecting fluoresc
Quenchers, Instrumentation  and  Applications  of  fluoresce
spectrophotomet.

Flame emission spectroscopy and Atomic absorption spectroscopy: Prit
Instrumentation, Interferences and Applications.

IR spectroscopy: Theory, Molecular vibrations and their types, Instrumeni
of dispersive IR spectrometeGample handling in IR, Instrumentation
Fourier- Transform IR spectrometéiactors affecting vibrational frequencie
ATR-IR, Interpretation and Applications of IR spectroscopy

NMR spectroscopy: Quantum numbers and their role in NMR, Prac
Instrumentation, Solvent requirement in NMR, Relaxation process, |
signals in various compounds, Chemical shift, Factors influencing che
shift, SpinSpin coupling, Coupling constant, Nuclear magnetic dol
resonance, Brief outline of principles FT-NMR with reference to 13CNMR
Spin spin and spin lattice relaxation phenomend@. NMR, 1D and 2D
NMR, NOESY and COSY techniques, Interpretation and Applications of M
spectroscopy.

Mass Spectroscopy: Principle, Theory, InstrumentatioMass Spectroscop)
Different types of ionization like electron impact, chemical, field, FAB
MALDI, Analyzers of Quadrupole and Time of Flight, Mass fragmentation
its rules, Fragmentation of important functional groups like alcohols, anr
carbayl groups and alkanes, Meta stable ions, Mc Lafferty rearrangel
Ring rule, Isotopic peaks, Tandem Mass Instruments, Interpretation
Applications of Mass spectroscopy

75 HOURS

06 Hrs

04 Hrs

04 Hrs

08 Hrs

14 Hrs

10Hrs
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7.

10.

11.

12.

Chromatography: Principle, Apparatus, Instrumentation, Chromatogr:
parameters, Factors involved, Endpoint determination and Applications (
following:

a) Paper chromatography b) Thin Layer chromatography

¢) lon exchange chromatography d) Column chromatography
e) Gas chromatography f) G@S

g) High Performanceiquid chromatography h) L&MS

i) High Performance Thin Layer chromatography

k) Super critical fluid chromatography 1) Affinity chromatography

Electrophoresis: Principle, Instrumentation, Working conditions, fac
affecting separiain and applications of the following:

a) Paper electrophoresis b) Gel electrophoresis
c) Capillary electrophoresis d) one electrophoresis
e) Moving boundary electrophoresis ) Iso electric focusing

X ray Crystallography: Prodtion of X rays, Different X ray methods, Brag:
law, Rotating crystal technique, X ray powder technique, Types of cry
Interpretation of diffraction patterns and applications efX diffraction.

Optical Rotatory Dispersion: Principle, Plagurves, Cotton effect, Circule
Dichroism, Measurement of rotaion angle in ORD and applications

Radioimmunoassay: Importance, various components, Principle, Diff
methods, Limitation and Applications of Radio immuno assay.

Statisticd AnalysisT Introduction, Significance of statistical methods, norr
distribution, probability, degree of freedom, standard deviation, correle
variance, accuracy, precision, classification of errors, reliability of res
confidence interval, &t for statistical significance Students T test, F test, C
square test, Correlation and regression.

10 Hrs

06 Hrs

03 Hrs

03 Hrs

03 Hrs

04 Hrs
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Modern Analytical Techniques Practicals)

Minimum 15 experiments tobe conducted

Use of UV Vis spectrophotometer for analysis of phecopoeial compounds and their
formulations (4 Expriments.

Simultaneous estimation of combination formulations by UV spectrophotometer
(4 Experiments.

Effect of pH and solvent on UV spectrum of certain drugs.
Experiments based on HPLC and @dsomatography (2 Exgpiment$
Experiments on factors affecting the absorbance parameters in UV and fluorescence.

Separation and quantitative analysis of various components by TLC and HPTLC
techniques (1 Exgrimentin each technique)

Interpretation of IRNMR and MASS spectra (2 compound each)
Gradient elution and other technique in column Chromatography (NEx@erimeny

Separation by electrophoresis

REFERENCES

Spectrometric ldentification of Organic compound®obert M Silverstein, Sixth edition,
Jom Wiley & Sons, 2004.

Fundamentals of StatistitsElhance, Kitab Mahal.

Principles of Instrumental Analysis Doglas A Skoog, F. James Holler, Timothy A.
Nieman, %' edition, Eastern press, Bangalore, 1998.

Vogel s Text b ook o falysigu aJefferyt Basset,vMendiarm,e mi

Denney, § edition, ELDS, 1991.
Instrumental methods of analysiVillards, 7" edition, CBS publishers.

Practical Pharmaceutical ChemistiryBeckett andStenlake, Vol II, 4 edition, CBS
Publishers, New Delhi, 199

Organic SpectroscopyWilliam Kemp, 3° edition, ELBS, 1991.
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8. Quantitative analysis of Pharmaceutical formulations by HPTFLE D Sethi, CBS
Publishers, New Delhi.

9. Pharmacutical Analysis Higuchi, Brochmman and Hassen™ ZEdition, Wiley i
Interscierwe Publications, 1961.

10.Quantitative Analysis of Drugs in Pharmaceutical formulatidh D Sethi, 3 Edition,
CBS Publishers, New Delhi, 1997.

11.Pharmaceutical Analysidodern methods Part B- J W Munson, Volume 11, Marcel
Dekker Series

12. Analytical Profles of Drug substancédsKlaus Florey, Volume I 20, Elsevier, 2005

13. Analytical Profiles of Drug substances and Excipiéntsarry G. Brittain, Volume 21
30, Elsevier, 2005.
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Paper- Il
Advanced Pharmacognosy

THEORY 75 HOURS

1. Exogenous and endogenous factors influencing production of drugs, 06 Hrs
Growth Regulators and their application in Pharmacy. Disease manag
of medicinal and aromatic plants.

2. Profiles for Commercial Cultivation Technology and Post Harvest Cai 12 Hrs
following medicinal plantsi Aswagantha, Periwinkle, Medicinal Yam
Guggal, Neem, Psyllium, Ammimajus, Gymnima, Stevia, Aloe, Saff
Forskdi, Artemesia

3. Technology for commercial scale cultivation, processing and mo 12 Hrs
methods of extraction including SCF, Microwave assisted extractio
following aromatic plants Lemon grass, Gerenium, Basil, Palmarc
Vetiver, Patchouli, Japanse Mint, Rose, Hops, Jasmine, Sandal, [
Celery, Anise, Davana and Eucalyptus

4. Emerging plant drugs: A review and current status oflapiatotoxic, arti 12 Hrs
fertility, anti-malarial, antihypertisive, antbiotic, anticancer, antdiabetic
and immunomodulatory plant drugs.

5. Problem encountered in and prospects of discovering new drugs from | 05 Hrs
Natural substances as raw materials in drug synthesis. Biomedicini
recent discovery

6. Bio evaluation of herbal drugs. 12 Hrs

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

7. Drugs and pharmaceuticals from marine souiidarine Pharmacognosy) 04 Hrs
with special reference to Cardiovascular, Cytotoxic, Antimicrobial and- /
inflammatory compounds.

8. Herbal Neutraceuticals, Herbal Cosmetics and Herbal Teas. Manufe 08 Hrs
Packaging and approach to quality control aspects including pesticide re
Heavy Metal content, Microbial contamination and GMP for Herbal ¢
formulations

9. Pharmaceutical aids: Profile for manufacture and commerce of papain, f 04 Hrs

Pharmaceutical gums, starch, absorbent cotton and gelatin.
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16.
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Advanced PharmacognosyPracticals)

Thin layer Chromatography
Paper Chromatography
Column Chromatography
Pharmacognostic evaluation of crude drugs
Extractive value determination
Ash value determination
Moisture content determinan
Volatile oil content determination
Estimation of volatile oil content by UV, spectral analysis
Spectroscopic analysis of isolated compounds.
Monograph analysis of Crude drugs
Monograph analysis of marine products
Monograph analysis of volatile oils
Evaluation and standardization of nutraceuticals.
Bioevaluation of herbal drugs for
Anti- inflammatory activity
Hypoglycemic activity, Diuretic
Cardiac activity
Antiviral and antibacterial activity
Antineoplastic activity
Pscychopharmacologicattivity
Antifertility activity
Screening of invitro actioxidant activity
Antiulcer activity
Hepatoprotective activity
Quantitative microscopy analysis.

REFERENCES

Cultivation of medicinal and aromatic crops, 1st edition, by AA Farooqui and B.S
Sreeramu. University Press, 2001.

Medicinal Plants of India, 1st edition, by S.N. Yoganarasimhan, Interlilne PubliBling

Ltd.. 2000.

Medicinal natural products (a biosynthetic approach), 1st edition, by Paul M. Dewick,
John Wiley & Sons Ltd., Englain 1998.

Natural Products from Plants, 1st edition, by Peter B. Kaufman, CRC Press, New York,
1998

Glimpses of Indian Ethano Pharmacology by P. Pushpangadam. Ulf Nyman. V.George
Tropical Botanic Garden & Research Institute, 1995.

Natural products: A labuide by Raphael Ikan2nd Edition, Academic Pres891

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

Organic Chemisrty; I.L. FinarVol. 1&lIl.
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10.
11.
12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

30.

31.

32.
33.

Pharmacognosy G. E. Trease and W.C. Evans. 15th Edition W.B. Saunders Edinburgh,
New York.

Pharmacognosyyler, Brady, Robbers

Modem Methods of Plant Analysi®each & M.V. Tracey, Vol. |&ll

PhytochemistryVol. | to IV. Miller Jan Nostrant Renhold.

Recent Advances in Phytochemistryol. 1&4: Scikel Runeckles Appleton Century
Crofts.

Chemistry of Natural Product¥/ol. 1 onwards IWPAC.

Natural Products Chemistry Nakanishi Golo.

The Essential OilsErnest GuentheRobbert E. Kreiaer

The Alkaloids chemistry & Physiologyols. RH F Manske

Introduction to Molecular Phytochemistriyauld. Schewer 1973.

Chemistry of Marine Natural Product$aul J. Schewer 1973.

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

Marine Natural Productsol.l to IV.

Comparative Phvtochemistry edited by T. Swain.

Chemical Plant Taxonomy é¢dd by T. Swain.

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

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

Plant Propagation Principles and Practidéartmann Kester.

Ayurvedic Formulary of India , Governmeott India.

Herbal Drug ludustry by RD. Choudhary, 1st edition, Eastern Publisher, New Delhi,1996.
Pharmacognosy and Phytochemistry of medicinal plants by Jean Bruneton, Teamique
documentationLavoiser, 1995.

Text book of Pharmacognosy by C.K.Kokatyrohit, Ghokhale, 4th edition, Nirali
Prakasshan, 1996.

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

Text Book of Pharmacognosy by T.E. Wallis

Pharmacopoeial Standards for Ayurvedic Formulations, Central @dandresearch in
Ayurveda and Siddha, New Delhi.
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Paper- Il

Medicinal Plant Biotechnology
THEORY 75 HOURS

1. Historical perspectives, prosgts for development of piabiotechnology as 06 Hrs
source ofmedicinal agents. Applications in pharmacy and allied fields.

2. Plant tissue culture 15 Hrs

A.  (1).Types, Techniques, nutritional requirements and growth of
plant tissue cultuse

(I1).Organogenesis and embryogenesis. Protoplast fusion, Hairy
Rootand multipleshoot culturesand their application .

(111).Biotechnology of micro propagation of medicinal and aroma
plants.

(IV).Cloning of plant cell Different methods of cloning and its
applications, advantages and disadvantages of plant cell clc

B. Immobilization techniques and its application on secondary metal 05 Hrs
production.

3. (I). Secondary metabolism in tissue culturesweitnphasis on production a 05 Hrs
medicinal agents.

(). Precursors and elicitors on production of bio molecules

4, Biotransformation, bioreactors for pilot and large scale cultures of plant ¢ 07 Hrs
and retentiorof biosynthetic potential in cell tture.

5. I. Transgenic plants, methods used in gene identification, localization a 16 Hrs
sequencing of genes.
II. Application of PCR in plant genome analysis.
[Il. Screeningand selectiomwf high yielding cell lines.
IV. ELISA methods used to ddy pathogens in Plants.

Techniques employed in elucidation of biosynthetic pathways. 08 Hrs
Application of Fermentation technology 10 Hrs

a. Pencillin, B, Vit B12, Vit C, Dextrosadm starch and cellulose
substratesvit B1, Vit E, Vit B2 and Streptomycin.

b. Production of single cell proteins

c. Industrial fermentation and pharmaceutical effludtggreatment anc
legal requirements.

8. Conservation of medicinal plants: In SitudaBx Situ conservatin 3 Hrs
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Medicinal Plant Biotechnology(Practicals)

Media Preparation and sterilization

Inoculation of explants in to media

Initiation of callus

Growth determinatioii Cell counts, Cell staining, Media analysis.
Organ@enesis

Chromosomal analysis by onion root tip culture.

Suspension culture and secondary metabolite production.

Isolation of DNA from plant sources.

© © N o g s~ w D P

Isolation of RNA from plant sources.

10. Estimation of DNA.

11.Estimation of RNA.

12.1solation of enzymes.

13.Immobilization of enzymes and study of their activity
14.1solation and fusion of protoplast.

15.Gene transfer in plant cells using agarobacterium.
16.Isolation of plasmids.

17.Restriction enzyme digestion.

18. Transformation of bacteria.

19.1solation and estimation reducing sugamfrplant source.

20. Isolation of chloroplast.

REFERENCES

Plant tissue culturé Bhagwani, Vol 5. ( Elsevier)

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

Medicinal Natural products lind Edn. ( A Biosynthetic Approach) Paul M. Dewick.
Elements in biotechnology by P. K. Gupta.

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

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

Breeding field crops by John. M. P and David A. S.

75



8. Advanced methods in plant breedemgd 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 culter 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, LyrR. 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. \W.enisten 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.Planttissue 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 ctlire by W. E. George.



THEORY

1.

10.

11.

Paperi IV

Natural Product Chemistry

Phytochemical screenirgf crude drugs, extractioend qualitative evaluation fc
drug constituents, preparations of biomedicinals for characterization. Applic
of various chromatographic techniques, UV, TLC, GLC, HPLC, IR, NMR N
and HPTLC, Spectrometry, Fluorimetry and Colorimetry for evaluabdr
biomedicinals

Methodology for extraction, chemistry and estimation of Sennosides, Dig
Ginsengosides, Solasodine, Berberine, Quinine, Scopolamine, Atr
Emetine, Ergot alkaloids, Caffeine, Taxol, Withanoloids, Podophyllotoxin,
T liver oil and SharHiver oil

Biogenesis of Tropane, Quinoline, Imidazole, Isoquinoline, and Indole alkal
Sterols, Anthraquinone and saponin glycosides; Flavanoids; and Isop!
compounds of Pharmautical significance.

Recent tend in utilization of vegetable laxatives and vegetable bitters. Ne
coloring and sweetening agents. Natural pigments: Isolation, identificai
Classification and chemistry of Carotenoid, Flavanoid pigments inclu
Anthocyanins, Flavonols and Flaves, Quiningoigments.

Terpenoids : Introduction, Essential oilfiterpenoids, Triterpenoids anr
sesquiterpenoids

Phytosterols and steroids Acyclic (Squalene) Tricyic, Tetracyclic
(Lanosterol), Pentacyclic(B amyrin, Ursolic acid & @anolic acid). Cardiac
glycosides, planBufadienolides and Toadbafadienolides

Chemistry and sources of important Saponin and sapagenins incl
Sarsaponin,Sol ani di ne, Di o sAgneynri i+AmyrintHieupeol
Glycyrrhizinic acid,Asiaticoside and other steroidal saponins

Nitrogenous compounds : Alkaloids : Natural occurrence, Chemistry of Oy
Ergot, andVinca alkaloids, Tropane alkaloid§uinoline alkaloids, Steroide
alkaloids includingSolanum and Kurchi alkaloids

Cyanogenic glycosides including amygdalin and Prunasin

An introduction to natural products as leads to design of new drugs.
Antidiabetic,Anti-canceri Taxol, Podophyllotoxin, Gengokolides, Ginsenosid
Artemisinin.)

Herbal Formulation (General considerations): Single and composite
formulation, its various types; ( Churna, Kuith, Avalek, satwa, Asawa, Aris
etc.); formulations usingheibal extracts / pure Phytopharmaceutic:
Standardization of herbal Formulations.

75 HOURS

08 Hrs

08 Hrs

08 Hrs

07 Hrs

05 Hrs

07 Hrs

05 Hrs

10 Hrs

04 Hrs
08 Hrs

05 Hrs
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10.
11.

Natural Product Chemistry (Practicals)

General extraction of phytopharmaceuticals.

Phytochemical tests for various phytopharmaceuticals.

Introduction of chromatography techniques for the isolation of constituents.
Isolation and estimation of berberine

Isolation and estimation of atropine

Isolation and estimation of hesperidine

Isolation and estimation of caffeine

Isolation and estimation &¥ithanolide

Isolation and estimation of gingerol

Isolation and estimation of ghymnemic acid.

Isolation and estimation of Piperine

Isolation and estimation of forskolin.

Isolation of essential oils and estimation of them by spectral, chemical analysis.
Estmation of quinine by fluorimetry.

Arista formulation Development and its standardization.

Asava formulation Development and its standardization.

REFERENCES
Chemistry of Alkaliods by S.W. Pelletier
Alkaloids by Manske
Plant Physiology by Dieter Hess
Stepids by Fieser and Fieser
Organic chemistry by i.L. Finar Vol.ll
Chemistry of Natural Products by k.W. Bentley
Biosynthesis of Aromatic Compounds by Ulrich Weiss & J. Michael Edwards.
Journals
a) Phytochemistry, b) Planta medica c) Phytotherapy Resealchijtoterapia
Pharmacognosy by Trease and Evans, ELBS.
Pharmacognosy by Tylor and Brody.
Text book of Pharmacognosy by Wallis.
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12.
13.
14.
15.
16.
17.
18.

19.

20.

21.

22.
23.

24,

25.

Clarkbés isolation and I dentification of
Introduction to chromatography theory and practical by Siavas K. Kishore.

Plant Drug Analysis by Wagner.

Indian Pharmacopoeia.

United States Pharmacopoeia.

Practical Evaluation of Phytopharmaceuticals by K.r. Brain, T.D. Turner.

Research guideline for evaluating the safety and efficacy of herbal medicines WHO
publications.

CMPC Guidelines.

Techniques in Organic Chemistry by Weiss Creger.

Wilson and Gisvolds text book of organic Medicinnal and Pharmaceutical
chemistry by Deorge. R.F.

Hand Book of vitamins by Maachtein.

Recent Progress in &dicinal Plants Vo222, D.K. Majumdar, J.N. Govil, V.K.
Singh, Rajeev. Kr. Sharma, Studium Press, LLC. U.S.A,,

Chemistry of Natural Products, Edited by R.H. Thomson, Springer
International Edn. 1994.

Natural Products ChemistrPractical Manual by Anees A Siddiqui and Seemi
Siddiqui.
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M. Pharm - Pharmacology

Paper Subject Code
| Modern Analytical Techniques MATO1

Il Advanced Pharmacology MPLO2
1] Pharmacological & Toxicological screening method§  MPLO3
v Drug design andMolecular Biology MPLO4
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THEORY
1.

PAPER - |

Modern Analytical Techniques

UV-Visible spectroscopy: Introduction of Electromagnetic spectrum, The
Laws, Instrumentation and terminology associated with -\iible
spectroscopy, Choice of solvent and solvent effect, Spectrophoton
titrations, Wood ward Fiesure rule, Applications of UV¥isible spectroscopy.

Spectroflourimetry: Theory of Fluorescence, Factors affecting fluoresc
Quenchers, Instrumerttan  and  Applications  of  fluorescenc
spectrophotometer.

Flame emission spectroscopy and Atomic absorption spectroscopy: Prit
Instrumentation, Interferences and Applications.

IR spectroscopy: Theory, Molecular vibrations and thgies, Instrumentatiol
of dispersive IR spectrometer, Sample handling in IR, Instrumentatic
Fourier- Transform IR spectrometéiactors affecting vibrational frequencie
ATR-IR, Interpretation and Applications of IR spectroscopy

NMR spectrosopy: Quantum numbers and their role in NMR, Princij
Instrumentation, Solvent requirement in NMR, Relaxation process, |
signals in various compounds, Chemical shift, Factors influencing che
shift, SpinSpin coupling, Coupling constant, Nuclear gnatic double
resonance, Brief outline of principles of fIMR with reference to 13CNMR
Spin spin and spin lattice relaxation phenomend@. NMR, 1D and 2D
NMR, NOESY and COSY techniques, Interpretation and Applications of M
spectroscopy.

Mass Spectroscopy: Principle, Theory, Instrumentation of Mass Spectros
Different types of ionization like electron impact, chemical, field, FAB
MALDI, Analyzers of Quadrupole and Time of Flight, Mass fragmentation
its rules, Fragmentation of imptant functional groups like alcohols, amin
carbonyl groups and alkanes, Meta stable ions, Mc Lafferty rearrange
Ring rule, Isotopic peaks, Tandem Mass Instruments, Interpretation
Applications of Mass spectroscopy

75 HOURS

06 Hrs

04 Hrs

04 Hrs

08 Hrs

14 Hrs

10Hrs
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7.

10.

11.

12.

Chromatography: Pmciple, Apparatus, Instrumentation, Chromatogray 10 Hrs
parameters, Factors involved, Endpoint determination and Applications ¢
following:

a) Paper chromatography b) Thin Layer chromatography

¢) lon exchange chromatography d) Column chromatography
e) Gas chromatography f) GKS

g) High Performance Liquid chromatography h)}MS

i) High Performance Thin Layer chromatography

k) Super critical fluid chromatography 1) Affinity chromatography

Electrophoresis: Principle, Instrumentationyorking conditions, factors 06 Hrs
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 #ledocusing

X ray Crystallography: Production of X rays, Different X ray methods, Br¢ 03 Hrs
law, Rotating crystal technique, X ray powder technique, Types of cry
Interpretation of diffraction patterns and applications efX diffraction.

Optical Rotatory Dispersion: Principle, Plain curves, Cotton effect, Circ 03 Hrs
Dichroism, Measurement of rotaion angle in ORD and applications

Radioimmunoassay: Importance, various components, Principle, Diff 03 Hrs
methods, Limitation and Apications of Radio immuno assay.

Statistical Analysig Introduction, Significance of statistical methods, nort 04 Hrs
distribution, probability, degree of freedom, standard deviation, correle
variance, accuracy, precision, classification ofoes, reliability of results,
confidence interval, test for statistical significaric8tudents T test, F test, C

square test, Correlation and regression.
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Modern Analytical Techniques Practicals)

Minimum 15 experiments tobe conducted

Use of UV Vis spectrophotometer for analysis of pharmacopoeial compounds and their
formulations (4 Expriments.

Simultaneous estimation of combination formulations by UV spectrophotometer
(4 Experiments.

Effect of pH and solvent on UV speatnwof certain drugs.
Experiments based on HPLC and Gas Chromatography (2ritbgnt$
Experiments on factors affecting the absorbance parameters in UV and fluorescence.

Separation and quantitative analysis of various components by TLC and HPTLC
techniqueg1 Experimentin each technique)

Interpretation of IR, NMR and MASS spectra (2 compound each)
Gradient elution and other technique in column Chromatography (NEx@erimeny

Separation by electrophoresis

REFERENCES

Spectrometric ldentification of Organiompounds Robert M Silverstein, Sixth edition,
John Wiley & Sons, 2004.

Fundamentals of StatistitsElhance, Kitab Mahal.

Principles of Instrumental Analysis Doglas A Skoog, F. James Holler, Timothy A.
Nieman, %' edition, Eastern press, Bangalot898.

Vogel s Text book of g u a Jeffery,t Bagset,vMendhiam,e mi «

Denney, § edition, ELDS, 1991.
Instrumental methods of analysiVillards, 7" edition, CBS publishers.

Practical Pharmaceutical ChemistiryBeckett andStenlake Vol II, 4™ edition, CBS
Publishers, New Delhi, 1997.

Organic SpectroscopyWilliam Kemp, 3° edition, ELBS, 1991.
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8. Quantitative analysis of Pharmaceutical formulations by HPTFLE D Sethi, CBS
Publishers, New Delhi.

9. Pharmacutical Analysis Higuchi, Brochmman and Hassen/“2Edition, Wiley i
Interscience Publications, 1961.

10.Quantitative Analysis of Drugs in Pharmaceutical formulatidh D Sethi, 3 Edition,
CBS Publishers, New Delhi, 1997.

11.Pharmaceutical Analysidodern methods Part B- J W Mun®n, Volume 11, Marcel
Dekker Series

12. Analytical Profiles of Drug substancéxlaus Florey, Volume 1 20, Elsevier, 2005

13. Analytical Profiles of Drug substances and Excipiéntsarry G. Brittain, Volume 21
30, Elsevier, 2005.
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Paperi Il

Advanced Pharmacology

Theory 75 HOURS
1. General Pharmacology 18 Hrs
a. Pharmacokinetics: The dynamics of drug absorptiordistribution,
biotransformation of drugs and elimination with special referenc

factors affecting drug mebalism.

b. Pharmacodynamics: Mechanism of drug action and the relations
between drug concentration and effect. Receptors, structural
functional families of receptors, classification of rectors, sic
transduction through cytoplasmic secondary seagers, receptc
regulation. Methods of receptor isolation andharacterization
Quantitation of drug receptors interaction and elicited effect.

2. Neuro transmission 03 Hrs

a. General aspects and steps involved in neurotransmission.

b. Neurohumoral transmission in autonomic nervous system (Detailed ¢
about neurotransmitters).

c. Neurohumoral transmission in central nervous system (Detailed stuc
about neurotransmitters).

d. Non adrenergic non cholinergic transmission (NANC).

3. Systemc Pharmacology 35 Hrs

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 Iytics, sympathomimetics amck lyhgents
affecting neuromuscular junction and ganglia.

Central nervous systenmpharmacology

General and Local anesthetics, sedatives and hypnotics, drugs u
treat anxiety, depression, psychosis, mania, epilepsy, neurodegen
diseases, drug depdgence, tolerance and addiction. Analgesics and
T steroidal antiinflammatory agents (NSAIDS).

Cardiovascular pharmacology

Diuretics, antihypertensives, antiischemics, -aatrhythmics, drugs fo
heart failure and hyperlipidemia. Effect of drugs ¢ooll constituents.
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6.

d. Autocoid Pharmacology

The mechanisms involved in the formation, release, pharmacolc
actions and possible physiological role of Histamine, Serotonin,- /
mi graine drugs, Kinins Prost a§
AMP. Drugs acting as agonists and antagonist to the autocoids.

e. Immunopharmacology

Cell and biochemical mediators involved in allergy, immunomodula
and inflammation, Classification of hypersensitivity reactions
diseases involved Therapeutic agents fargy, asthma COPD and oth
immunological diseases with emphasis on immunomodulators.

f. GIT Pharmacology

Anti ulcerdrugs, Prokinetics, anti emetics, anti diarrhoels and drugs f
constipation and irritable bowel syndrome.

g. Endocrine Pharmacology

Molecularand cellular basis of mechanism of action of hormones (gr
hormone, prolactin, thyroid, Insulin and oral hypoglycemic agents,
hormones and oral contraceptives. Corticosteroids and drugs afft
calcium regulation) and their antagonists.

h. Chemotherapy

Cellular and molecular mechanism of actions and resistanc
antimicrobial and anticancer drugs.

Free radicals Pharmacology

Generation of free radicals, Role of free radicals in etiopathology of va
diseases. Protective activity of certain important antioxidants.

Clinical Pharmacology

a. Basics in clinical Pharmacology, Clinical trials of drugs design
testing of drugs in humans (PhasgePhase V) according to GCP, IC
and ICMR guidelines. Adverse drug reaction to drugs and concep
drug interactions.

b. Fundamentals of clinical trials: Protocols, volunteers, informed con
ethical committee designs (Single blind, double blind, cross ¢
randomization, placebos, andntwlled studies).

c. Therapeutic drug monitoringCriteria for TDM, specific examples viz
Digoxin aminoglycosides and theophylline.

d. General aspects of Pharmacovigilance.
Biological assays

Principles and methods of biological assay withaiarexamples.
Development of new bioassay methods.

3 Hrs

10 Hrs

06 Hrs
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Advanced Pharmacology (Practicals)

Experiments for studying the effects of the more important biogenic agents like
Histamine and acetyl Choline, 5HT, @a&cin and their effect in th@resece of
antagonist on suitable isolated tissue preparations.

Estimation of PA values of various antagonists under suitable isolated tissue
preparations.

Experiments orCVS Effectof various drugs on isolated heart preparations on various
animal models undenormal arrhythmi@and hypodynamic conditions.

Estimation of biochemical and free radical scavengers in blood, saliva, urine and Tissue
homogenates.

Drug absorption and elimination studies.

Any other experiment based on the topics mentioned theory.

Probcol design of clinical trails.

REFEERENCES
ThePharmacological basis of therapeuté o d man and Gi | | manos

Pharmacotherapypipiro

PharmacologyKatzung

Fundamentals of experimental Pharmacol8ygyM.N.Ghosh

Hand book of Experimental PharmacolegyK. Kulakarni

Text book ofin vitro practical Pharmacology by lan Kitchen
Pharmacological Experiments on intact preparations by Churchill Living stone.
Hand book of Clinical Pharmacokinetics Gibaldi and Prescott.

Principles of drug action by Goldstein,Amaow akdlman

Clinical Pharmacology by Molmon and Morelli.

Clinical trials and tribulations by Allien E.Cato

Text book of Therapeutiedrug and management by Herfindal and Gourley.

JOURNALS
Indian Journal of Pharmacology.
Indian Journal of Physiology and Rheacology.
Indian Journal of Experimental Biology.
Pharmacological research.
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Theory

1.

Paperi Il
Pharmacological and Toxicological Screening Methods

Laboratory Animals

Commonly used labatory transgenic and genetically prone animals mo
(Viz, nudemice, SH rats etc). Techniques of blood collection, anaethesi
euthanasia of experimental animals. Various routes of drug administr
Maintenance and breeding of laboratory animalggations and ethic
requirements. Good laboratory practice.

Organisation of screening for the pharmacological activity of new with
emphasis on evaluation usingn vivo, invitro, insitu, in silico and other
possible animal alternative models.

a. General principles of preclinical screening.

b. Cardiovascular Pharmacologyti hypertensives, antiarrythmic
vasodilators, antianginal, antiatherosclerotic agents and diuretics.

c. CNS Pharmacologhehavioral and muscle co ordination, CI
stimulants and depressants, anxiolytics, apigychotics, ant
epileptics, nootropics.

d. Drugs for neurodegenerative diseases like Parkinsonism, Alzhe
and multiple sclerosis.

e. Drugs acting on Autonomic nervous system.

f. Respiratory Pharmacologwntiasthmatics, COPD, Ainallergic and
mucoactives.

g. Reproductive pharmacologyphrodisiacs and antifertility agents
h. Analgesics, anti inflammatory and antipyretic agents.

I. Gastrointestinal drugsAnti ulcer, antiiemetic, anti diarrhoel an
laxatives.

j.  Anti cancer agents.

k. Drugs br metabolic disorders like anti diabetic, antihyperlipiden
antrobesity, and hepatoprotective agents.

l.  Immuno pharmacolog$pecific(cell and humoral mediated) and n
specific methods.

Essentials of Toxicology

Physiechemical, Biochenaal and genetic basis of toxicity Principles
toxicokinetics, mutagenesis and carcinogenesis. Guidelines and regt
Agencies to conduct the studies (CPCSEA, OECD, FDA, ICH, FHSA, |
FFC, WHO etc.). Behavioral, inhalation, cellular and sdilular toxicity.
Hypersensitivity and immune response, range finding tests. Acute, subacu
chronic toxicity studies and reproductive toxicology according to offi
guidelines.

75 HOURS

09 Hrs

37 Hrs

08 Hrs
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Limitations of animal experimentation and extrapolation otlmmeal data to 05 Hrs
humans.

Immuno assay 03 Hrs

General principles of immunoassay, therapeutical basis of, optimization of
Immunoassay heterogeneous immunoassay system, homogenous immuno:
systems. Immunoassay methods evaluation; protoclmeubbjectives and
preparation.

Bio-statistics 05 Hrs

An introduction to statistics and biostatistics collection and organizatio
Data. Probability, regression, parametric and non parametric tests.

Fundamentals of IntellectualProperty (IP) 09 Hrs
a. Intellectual Property (IP)

Concepts regarding intellectual property (IP), Intellectual prop
protection IPP) and Intellectual property rights (IPR; Economic importe
mechanism for protection of intellectual property patents, colpg,drade
mark; Factors effecting choice of IP protection; penalties for violation; |
of IP in Pharmaceutical industry.

b. Trade related aspects of intellectual property rights

Intellectual property and international trade; Concept behind WTO (W
Trade Organization), WIPO (World Intellectual Property Organizatic
GATT (General Agreement on Tariff and Trade), TRIPS (Trade Rel
Intellectual Property Rights), TRIMS (Trade Related Investment Meas
and GATS (General Agreement on Trade in Servides)tection of plant
and animal genetic resources; Drug related IPR issues; Status in Ind
other developing countries; case studies and examples; TRIPS issl
herbal drugs.

89



> w

©® N o o

ogprwNRE

10.
11.
12.
13.
14.

arwnE

Pharmacological and Toxicological Screening MethodgPracticals)

Experiments on CNS: General screening methods of CNS Stimulants and depressants,
Anxiogenics and anxiolyticsamnestics and Nootropic&nticonvulsants, Analgesics and
Antiinflammatory agents (boticute and chronic models).

Drug acting on gastraiiestinal tract: General screening methods for the anti ulcer activity,
intestinal motility and antidiarrheal.

Experiments on local anesthetics: General methods for evaluating local anesthetic activity.

Experiments on General Pharmacology: Enzyme indu@aivity, Drug dependence and
withdrawal effects.

Experiments on Diuretic$3eneral screening methods evaluating the diuretic activity.
Endocrine pharmacology: Screening of ant diabetic and hegyatective drugs.
Experiments on chemotheragwy vitro arti microbial screening.

Experiments on Toxicology Safety pharmacology; Oral and dermal acute toxicity tests

REFERENCES

Biological standardization by J.H.Burn D.J. Finney and I.G.Goodwin

Indian Pharmacopeia and other Pharmacopeias

Screening methods irhBrmacology by Robert Turner.A

Evaluation of drugs activities by Laurence and Bachrach

Methods in Pharmacology by Arnold Schwartz.

Selected topics on the experimental pharmacology by Usha G.Karnal Disdkamnd
Seth, U.K

Fundamentals of experimental Pimacology by M.N.Ghosh

Pharmacological experiment on intact preparations by Churchill Livingstone

Drug discovery and Evaluation by Vogel®i

Animal models in toxicology by Shyane Cox Gad and Christopher .P Chengellis.
The UFAW hand book on the care and agegment of laboratory animals by UFAW.
Principles and methods of toxicology by Hayes.

CRC Hand book of toxicology by Derelanko and Holinger.

Intellectual Property rights, The WTO Intellectual property Rights and Kmomwledge
Economy By Keith.E.MaskusRublisher An Elgar Referece Collection heltanhadJk,
Northampton MA USA

JOURNALS
Indian Journal of Pharmacology.
Indian Journal of Physiology and Pharmacology
Indian Journal of Experimental Biology.
Pharmacological research.
Journal of Gastroenterology.
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Theory

1.

Paper- IV
Drug Design and Molecular Pharmacology

75HOURS

A general treatment of the approaches to drug design

Including the methods of variation study of the use of biochemical
physiological ifiormation involving new drugs.

Drug receptor theory

Concept of receptors theories. Drug receptor interaction forces involv

drug

receptor interaction. Receptor polymorphism and dimerization ar

importance in drug design.

Physico chemical properties in relation to biological action and drug
design.

a.

b
C.
d

Complex of events between drug administration and drug action

. Solubility and partition coefficient.

Rational drug design.

. Selected physicochemical properties like isosterisnricsteehavior,

lonization, hydrogen bonding, chelation, oxidatioeduction potentia
surface actions.

Guidelines for drug and analog drug design:

a.

b.

C.

Basic considerations of drug design;me/o drug design, lead seekit
methods rational drug digs.

Structural factors in drug design.
Prodrug concepts.

Principles of computer aided drug design andFundamentals of QSAR
objectives

Drug discovery and development

a.

New approaches to drug discovery: Combinatorial chemi
Pharmaogenomics, Proteonomics, Array technology and F
throughput Screening.

Drug development programme: Pharmacokinetic and Pharmacodyi
approaches

Guidelines to introduce a new drug in US and India (IND, NDA
FDA requirements and Schedule Y andaitsendments).

Bioethics committee (Role and functions).
Human genome project.

06 Hrs

07 Hrs

07 Hrs

07 Hrs

05 Hrs

09 Hrs
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10.

11.

Molecular Pharmacology:
a. Application of molecular pharmacology to drug design.
b. Introduction to cell structure and function.

c. Cell signelling organization of sighatransduction pathway an
biosensors.

d. Protein structure prediction and molecular modeling.
Gene expression, regulation and gene mapping
Recombinant DNA technology
Principles methods and its application
Gene therapy
a. Genetransfer 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
Immunogenicity of protein therapeutics.

Basic principles ofin vitro cell culture techniques

09 Hrs

05 Hrs
05 Hrs

10 Hrs

03 Hrs
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Drug Design and Molecular Pharmacology(Practicals)

Practicals related to physiohemical properties in relation to biological action including
partition coefficient.

Cell culture peparation and maintenance of various cell lines.

Protein separation and isolation using gel electrophoresis

DNA isolation, sequencing and PCR techniques.

Estimation of protein and nucleic acids.

RNA isolation from yeast.

Mutagenicity testing using mousere marrow micronucleus test.

In vitro cell cultures.

REFERENCES

A guide to chemical basis of drug design by Alfred Rugger (John Willey and sons).

Introduction to the principles of drug design by John Smith and HaywelWilliams (Wright

PSG)

3. Burgers mediinal chemistryThe basis of Medicinal Chemistry by Manfred E.Wolf
Part-I (John Willey and sons).

4. Computer assisted drug design by Edward Colson (American chemical so&@8/
Symposium series 112).

5. Wilson and Giswolds text book of Organic, Medicinal &igrmaceutical Chemistry.

6. Goodamn a n dThe Ghdrnmaeotogical basis of Therapeuti®' 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 B¥illiam Foye

9. Vogel 6s text book of practical organic ch

10. Current protocols in molecular Biology by Fredrick .M.Ansubel

11.Human molecular genetics by Tomstracham and Andrew P Read.

12.The celtmolecular approach, Geodly 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

N =

JOURNALS
Gene therapy
Cell
Molecular Biology and Medicine.
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M. Pharm - Phytopharmacy and Phytomedicine

Paper Subjects Code
| Modern Analytical Techniques MATO1
Il Advanced Pharmacognosy and Phytochemistry | MPMO02
M Herbal Drug Development and Standardization MPMO3
v Indian Systems of Medicine MPMO04
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PAPER - |
Modern Analytical Techniques

THEORY 75 HOURS

1. UV-Visible spectroscopy: Introduction of Electromagnetic spectrum, The 06 Hrs
Laws, Instrumentation and terminology associated with -\iible
spectroscopy, Choice of solvent and solverfeatf Spectrophotometri
titrations, Wood ward Fiesure rule, Applications of UV¥isible spectroscopy.

2. Spectroflourimetry: Theory of Fluorescence, Factors affecting fluoresc 04 Hrs
Quenchers, Instrumentation  and  Applications  of  fluoresce
spectrghotometer.

3. Flame emission spectroscopy and Atomic absorption spectroscopy: Prir 04 Hrs
Instrumentation, Interferences and Applications.

4. IR spectroscopy: Theory, Molecular vibrations and their types, Instrument 08 Hrs
of dispersive IR speatmeter, Sample handling in IR, Instrumentation
Fourier- Transform IR spectrometéiactors affecting vibrational frequencie
ATR-IR, Interpretation and Applications of IR spectroscopy

5. NMR spectroscopy: Quantum numbers and their role in NMRgciple, 14 Hrs

Instrumentation, Solvent requirement in NMR, Relaxation process, |
signals in various compounds, Chemical shift, Factors influencing che
shift, SpinSpin coupling, Coupling constant, Nuclear magnetic dol
resonance, Brief outline of mciples of FFNMR with reference to 13CNMR
Spin spin and spin lattice relaxation phenomend@. NMR, 1D and 2D
NMR, NOESY and COSY techniques, Interpretation and Applications of M
spectroscopy.

6. Mass Spectroscopy: Principle, Theory, Instrutatan of Mass Spectroscop 10Hrs
Different types of ionization like electron impact, chemical, field, FAB
MALDI, Analyzers of Quadrupole and Time of Flight, Mass fragmentation
its rules, Fragmentation of important functional groups like alcohols, afr
carbonyl groups and alkanes, Meta stable ions, Mc Lafferty rearrange
Ring rule, Isotopic peaks, Tandem Mass Instruments, Interpretation
Applications of Mass spectroscopy
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7. Chromatography: Principle, Apparatus, Instrumentation, Chromabg
parameters, Factors involved, Endpoint determination and Applications ¢
following:

a) Paper chromatography b) Thin Layer chromatography

¢) lon exchange chromatography d) Column chromatography
e) Gas chromatography f) G@S

g) High Perbrmance Liquid chromatography h) {MS

i) High Performance Thin Layer chromatography

k) Super critical fluid chromatography 1) Affinity chromatography

8. Electrophoresis: Principle, Instrumentation, Working conditions, fac
affecting  separation and applications of the following:

a) Paper electrophoresis b) Gel electrophoresis
c) Capillary electrophoresis d) one electrophoresis
e) Moving boundary electrophoresis ) Iso electric focusing

9. Xray Crystallography:Production of X rays, Different X ray methods, Brac
law, Rotating crystal technique, X ray powder technique, Types of cry
Interpretation of diffraction patterns and applications efX diffraction.

10 Optical Rotatory Dispersion: Princgl Plain curves, Cotton effect, Circul
Dichroism, Measurement of rotaion angle in ORD and applications

11 Radioimmunoassay: Importance, various components, Principle, Diff
methods, Limitation and Applications of Radio immuno assay.

12 Statistical Analysisi Introduction, Significance of statistical methods, norr
distribution, probability, degree of freedom, standard deviation, correle
variance, accuracy, precision, classification of errors, reliability of res
confidence inteval, test for statistical significandeStudents T test, F test, C
square test, Correlation and regression.

10 Hrs

06 Hrs

03 Hrs

03 Hrs

03 Hrs

04 Hrs
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Modern Analytical Techniques Practicals)

Minimum 15 experiments tobe conducted

. Use of UV Vis spectrophotometer for analysif pharmacopoeial compounds and their
formulations (4 Expriments.

. Simultaneous estimation of combination formulations by UV spectrophotometer
(4 Experiments.

. Effect of pH and solvent on UV spectrum of certain drugs.
. Experiments basean HPLC and Gas Chromatography (2 &nment$
. Experiments on factors affecting the absorbance parameters in UV and fluorescence.

. Separation and quantitative analysis of various components by TLC and HPTLC techniques
(1 Experimentin each technique)

. Interpretation of IR, NMR and MASS spectra (2 compound each)
. Gradient elution and other technique in column Chromatography (NExyerimen}

. Separation by electrophoresis

REFERENCES

Spectrometric Identification of Organic compoundRobert M Silverstein, Sth edition,
John Wiley & Sons, 2004.

Fundamentals of StatistitsElhance, Kitab Mahal.

Principles of Instrumental Analysis Doglas A Skoog, F. James Holler, Timothy A.
Nieman, %' edition, Eastern press, Bangalore, 1998.

Vogel s Text tivieohenkicalarfalyses Weffary, Bassat, Mendham, Denney,
5" edition, ELDS, 1991.

Instrumental methods of analysiVillards, 7" edition, CBS publishers.

Practical Pharmaceutical ChemistiyBeckett andStenlake, Vol I, &' edition, CBS
PublishersNew Delhi, 1997.

Organic SpectroscopyWilliam Kemp, 3° edition, ELBS, 1991.
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10.

11.

12.

13.

Quantitative analysis of Pharmaceutical formulations by HPFL@ D Sethi, CBS
Publishers, New Delhi.

Pharmacutical Analysis Higuchi, Brochmman and Hassen!™ 2Edition, Wiey i
Interscience Publications, 1961.

Quantitative Analysis of Drugs in Pharmaceutical formulatiénD Sethi, % Edition, CBS
Publishers, New Delhi, 1997.

Pharmaceutical Analysisvlodern methodsi Part B- J W Munson, Volume 11, Marcel
Dekker Series

Analytical Profiles of Drug substancéxlaus Florey, Volume 1 20, Elsevier, 2005

Analytical Profiles of Drug substances and Excipiénigary G. Brittain, Volume 21 30,
Elsevier, 2005.
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Paper- Il

Advanced Pharmacognosy and Phytochemistry

THEORY 75 HOURS

1. Introduction 05 Hrs
Role of natural products in herbal medicine
General status and importance of herbal medicine
Safety of herhbls / herbal pharmacovigilance
Nutraceuticals and Dietary supplements

2.  Plant drug cultivation 12 Hrs
Good practices in cultivation and collection
Plant growth regulators
Pest and weed control
Ex-situ and Insitu conservation of medicinal plants

Systematic method of cultivation and post harvest technology of Ir
medicinal plants viz., Ginseng, Mentha, Turmeric, Ginger, Roseme
AswagandhandSenna

3. Commerce and quality control of kerbal drugs 05 Hrs
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 metaisgrganisms

4. Phytochemical study 15 Hrs

Basic chemistry, biogenesis, general methods of isolation, identification
and estimation with special emphasis on HPLC, HPTLC and other adv.
techniques of alkaloids, glycosides, flavonoids argenoids.

Isolation and estimation of following phytopharmaceuticals
1. Andrographolides fromndrographis paniculata
2. Asarone fromAcorus calamus

Piperine fronmPiper nigrum/ Piper longum

Bacosides fronBacopa monnieri

Curcumin fromCurcuma longa

Berberinefrom Berberis ariatata

Withanolides fromWithania somnifera

N o gk w
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Elucidation of structures of the following phytoconstituents

Alkaloids - Quinine, Reserpine, Atropine, Morphine
Glycosides - Digitoxin, Sennosides

Steroids - Cholesterol

Termenes - Citral

Flavonoids - Hesperidin
Medicinal plant biotechnology

Plant tissue culture Introduction, culture media, cetultures, hairy roo
culture, biotransformation, Immobilization, Transgenic plants.
application of tissueulture, Production of secondary plant metabolites.

Fermentation technology Introduction, Industrial fermentors, Production

secondary plant metabolites. Production of Ergot alkaloids.

Biological screening of natural products
Common ld 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 screeninfn{vivo andIn-vitro) of phytopharmaceutical:

of the following therapeutic classesz.,

Antiinflammatory, Antiallergic, HepatoprotecBy Osteoporosis, Anticance
Antidiabetic, Antiviral, Immunomodulatory, Antioxidant and Antimicrob

agents antibacterial & antifungal etc.,

Recent status of drugs obtained from marine sources

Definition, presenstatus and classification of important bioactive agents.
Studies on Anticancer, Antimicrobial, Antiinflammatory and Antibiotic drug

08 Hrs

10 Hrs

15 Hrs

05 Hrs
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Advanced Pharmacognosy and PhytochemistrgPracticals)

A). Isolation/estimation of phytoconstituents

).

X).
X).

Isolation of Hesperidine from orange peel

Isolation of Curcumin fron€Curcuma longa

Isolation of Naringin from grape fruit

Isolation of starch and successive is@atof Amylose and Amylopectinfrom
potato

Isolation and determination of Piperine cemitin Black pepper by HPLC
Isolation and estimation of Caffeine from tea/coffee by UV spectroscopy
Isolation and separation of proteins of ground nut

Identification of alkaloids by microchemical analysis

Determination of Carvone content of Umbelliferousits

Analysis of phytoconstituents by Paper chromatography/Thin layer
chromatography

B). WHO methods of standardization of herbal drugs (Physicalwaluation of crude drugs)

).
i).
if).
iv).
V).

Determination of Swelling index

Determination of Foaming index

Determinatiorof Ash values

Determination of Extractable matter

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).
iif).
iv).
V).

Determination of Ascorbic acid (ME) in crude drugs by UV spectroscopic
method

Quantitative estimation of Quinine in Cinchona bark by HPLC

Quantitative estimation of Reserpine in RauwabfidHPLC

Quantitative estimation of Ephedrine in EpheyaHPTLC

Quantitative estimation of Glycyrrhizine in Liquorice by HPTLC

E). Biotechnology experiments

).
i).

Establishment of Callus and Suspension culture
Isolation and quantitative estimation of DNA

F). Pharmacological screening

).

i).

Demorstration experiment on

a). Different routes of drug administration
b). Handling of laboratory animals

Pharmacological evaluation of phytopharmaceuticals for Hepatoprotective,

Antidiabetic, Anticancer, Antiallergic and Antioxidant properties

101



10.

11.

12.
13.

14.

15.
16.

17.
18.

19.

20.

REFERENCES

Potterads Her bal Cyclopaedia by Dr . Eli za

company ltd., UK.

Pharmacognosy by Trease and WC.Evans, (2002, Eidh, W.B.Saunders & Co.,
London

Cultivation and utilization of Medicinal & Aromatic Plants by C.Kahand B.M.Kapur,
RRL, Jammu.

Medicinal Plants of India, S.N.Yohanarasimhan, (2008)edn., Interline Publishing
Pvt.Ltd., Bangalore

Natural Products from Plants, by Peter B.Kaufman, (1998), CRC Press, New York.

Natural Products : A laboratory Guide Bgphael Ikan, (1991)'2Edn., Academic Press,
New Delhi

Pharmacognosy by CK.Kokate, AP.Purohit, SB.Ghokhale, (20079, Ezth., Nirali
Prakashan, Pune

Recent Progress in Medicinal Plants by VK.Singh, JN.Govil, S.Hasmi, Gurdip Singh
(2003), Stadium Pred_LC, USA

Standardisation of Botanicals by V.Rajpal (2006), @l Eastern Publishers, New Delhi

Natural Product$ Drug Discovery & Therapeutic Medicine by Lixin Zhag and Arnold
L.Demain (2005), Humana Press, New Jersey, USA

Indian Pharmacageia, (2007), vol.43, The Indian Pharmacopoeia commission, Govt. of
India, New Delhi

Herbal Drug Industry by RD.Chaudary (1996% Edn., Eastern Publishers, New Delhi

Organic Chemistry of Natural Products by O.P.Agrawal (2007} B&n., KP.Media
Publishers, Meerut

Medicinal Natural Products (a biosynthetic approach) by Paul M.Dewick 91998), John
Wiley & Sons Ltd., England.

Plant Cell and Tissue Culture by HE.Street (1997), Blackwell Scientific, London

Pharmaceutical Biotechnology by SP.Vyas &fKIDixit (2007), CBS Publishers, New
Delhi

Indian Herbal Pharmacopoeia, Vol.1 & 2, RRL (Jammu), IDMA (Mumbai), 1998, 2000.

Textbook of Industrial Pharmacognosy by AN.Kalia (2005),Etin., CBS Publishers,
New Delhi

Indian Medicinal Plants : A Compendiuai 500 species Vol. 1 to 5Aryavaidya Sala,
Kottakkal

Drug Discovery & Evaluation, Pharmacological Assyas by H.Gernard Vogel (2082), 2
edn., SpringeNerlag Berlin Heidelberg, New York
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21. Handbook of Experimental Pharmacology by SK.Kulkarni (200%),E8n., Vallabh
Prakashan, New Delhi
22. CRC Handbook of Toxicology by Micael J.Derelanka and Mannfred A.Hollinger, (1995),
CRC Press, Chennai
23. Fundamentals of Experimental Pharmacology by MN.Ghosh (19845d8., Scientific
Book agency, Calcutta.
24. Principles & Mehods of Toxicology by A.Wallace Hayes (1994¥ Bdn., Raven Press,
New York.
25.  Animal Models in Toxicology by Shayne C.Gad (2007fEXxin., CRC Taylor & Francis,
New York
26. Transgenicanimals: Generation and Use. By Louldorie-Houdebine (1997), iedn.,
Harward Academic Publication, Amsterdam.
Journals:
1. Phytotherapy Research (John Willey & Sons, UK)
2. Fitoterapia (Elsevier)
3. Pharmaceutical Biology (Taylor & Francis, USA)
4. Indian Journal of Pharmacology (Medknow Publications, Mumbai)
5. Indian Journabf Pharm. Sciences (Medknow Publications, Mumbai)
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Paperi Il
Herbal Drug Development and Standardization

THEORY 75 HOURS

1. Herbs as raw materials 05 Hrs

Definition of herb, herbal macine, herbal medicinal product, herk
drug preparation

Source of Herbs
Selection, identification and authentication of herbal materials
Processing of herbal raw material
Herb-Drug interactions
2. Extraction and Drying techniques 12 Hrs

Different methods of Extraction viz: Maceration, Percolation,
continuous extraction and Supercritical fluid extraction.

Pilot scale extraction of green tea, hypericum specie€atelis
forskolii

Different methodsf drying-
Natural drying- Sun drying and Shade drying
Artificial drying- Tray drying, Spray drying and Freeze drying.

3. Standardization of herbal raw material/extracts as per WHO / CCMP 06 Hrs
guidelines

Macroscopical, microscopical, physicahemical, spectral & biologice
standardization

Qualitative and quantitative estimation exemplified by suite
examples

Standardized extracts

4. Quality assurance in herbal drug industry of GAP, GMP and GLP in 08 Hrs
traditional system of medicine. Pr@aration of documents for new drug
application and export registration

5. Herbal formulation development 20 Hrs

General principles of formulations including physideemical
properties like pH, solubility, distribution coefficient, and staif the
individual component added.

Methods involved in preparation of monoherbal and polyhe
formulations with their merits and demerits : Tablets, capsules, li
orals and dermatologics. Excipients used in herbal formulations
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8.

Compatibility sudies

Stability studies - Factors affecting the stability of differel
formulations.

Methods involved in stability testing.

Quality control of various finished herbal medicinal produ
Packaging, Labeling and storagjefinished products

Technology for commercial scale cultivation and processing of th
following

aromatic plants

Artemesia, Geranium, Thyme, Eucalyptus, Lemon grass

Herbal Cosmetics
Thescope and present status of herbal cosmetics technology

The sources and description of raw materials of herbal origin usec
fixed oils, waxes, gums, hydrophillic colloids, colours, perfun
protective agents, bleaching agents, preservatives, argmgidnd othe
ancillary agents in various products such as creams, powders, I
hair products, nail polishes, lipsticks, depilatories, toiletaries etc.
their analysis.

Formulation aspects: Incorporating herbal extracts/essential oOi
skin/har care preparations

Global Regulatory status and requirements for Herbal Medicines

05 Hrs

15 Hrs

04 Hrs
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9.

Herbal Drug Development and Standardization (Practicals)

Preparation of extracts by using pilot scale extraction plant for the following
I. Greentea
li. Hypericum species
lii. Coleus forsklii
Different methods of drying and comparison of phytoconstituents.

Extraction and identification by Gas chromatography of the following aromatic
plants;

a. Artemesia, Geranium, Thyme, Eucalyptus, Lemon grass

Applications of chrenatographic techniques such as TLC/HPLC/HPTLC/GC in the
analysis of herbal raw materials/extracts/formulations

Preparation and evaluation of mono/poly herbal formulations
Preformulation studies of various herbal formulations

Formulation and evaluation ebme important skin/hair care cosmetic preparations

REFERENCES
Herbal drug industry by R.D. Choudhary (1996), | Edition, Eastern Publisher, New Delhi.

GMP for Botanicals- Regulatory and Quality issues on Phytomedicine by Pulok K
Mukharjee (2003),° Edition, Business horizons Robert Verpoorte, New Delhi.

Herbal Cosmetics by H.Pande, Asia Pacific Business press, Inc, New Delhi.

The complete technology book on herbal perfumes and cosmetics, by H.Pande, National
Institute of Industrial Research, Delhi.

Quality control of herbal drugs by Pulok K Mukarjee (2002), Ist Edition, Business
Horizons Pharmaceutical Publisher, New Delhi.

PDR for Herbal Medicines (2000),"2Edition, Medicinal Economic Company, New
Jersey.

Indian Herbal Pharmacopoeia (2002), Revigdition, 1DMA, Mumbai.

Text book of Pharmacognosy by C.K. Kokate, Purohit, Gokhlae (1998)Ediion,
Nirali Prakashan, New Delhi.

Text book of Pharmacognosy and Phytochemistry by Vinod D. Rangarl (2002), Part | &
II, Career Publication, Nasik, India.

10.Plant drug analysis by H.Wagner and S.Blafftedition, Springer, Berlin.
11.Handbook of Aromatic Plants by S.K.Bhattacharjee, (2005), Il Edition,

Aavishkar Publishers, Jaipur, India.
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12. Standardization of Botanicals. Testing and extraction methods of meadngnbs by V.
Rajpal (2004), Vol.l, Eastern Publisher, New Delhi.

13.Herbal Medicines by J.Barnes, L.A. Anderson & J.D.Phillipson (2002), Il Edition,
Pharmaceutical Press, UK.

14.Herbal Drugs and Phytopharmaceuticals with reference to German E
Monographs by N.G.Bisset and M.Wichtl, (2001), Il Edition, Medpharm
Scientific Publishers, London.

15.The Complete German Commission E Monographs. Therapeutic Guide to
Herbal Medicines by M.Blumenthal (1998), American Botanical Council, Austin,
Texas.

16. Phytochemical Dictionary. Handbook of Bioactive Compounds from Plants by
J.B.Harborne, (1999), "l Edition, Taylor and Francis Ltd, UK.

17.Herbal Medicine. Expanded Commission E Monographs by M.Blumenthal,
(2004), IST Edition, American Botanical Council, IMC, Newt&SA.

18. Quality Assurance of Pharmaceutical by W.H.O (2007), Vol.ll, Il Updated Edition.

19.Drug Formulation Manual by D.P.S.Kohli and D.H.Shah (1998), II Edition,
Eastern Publisher, New Delhi.

20.Formulation and Functions of Cosmetics by J.Stephan 0j19dohn Wiley &
Sons, Inc, USA.

Journals:

1. International Journal of Cosemetic Sciences ( Blackwell Synergy)

2.l ndian Drugs (Dr. Patani-®SR,Bumnbant i fic &
Indian Journal of Pharm. Sciences (Medknow Publications Pvt, Lud)idi)
International Journal of Pharmaceutical Excipients
Indian Perfumer (EOAI, New Delhi)

Journal of Ethnopharmacolog¥Eléevier)

Journalof Chromatography A, (Elsevier)

Flavour and Fragranclurnal(Blackwell Synergy)
Journalof Agricultural and Foodhemistry (Elsevier)
10.Journal of Food Chemistry (Elsevier)
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Paper- IV
Indian Systems ofM edicine

THEORY 75 HOURS

1. Ayurveda, Siddha, Unani and Homoeopathy systems of medicine 12 Hrs
Principles with merits and demerits
Different dosage forms

2. Formulation development of various systems of medicine 18 Hrs

Salient features of the techniques of preparation of some o
important class of formulations as per Ayurveda, Siddha, Hoatby)
and Unani Pharmacopoeia and texts.

Different analytical parameters involved in the standardization of
formulations of Indian system of medicines.

Stability studies
3. Complimentary Medicines 10 Hrs

Medicinal sources Herbal sources, Mineral sources, Animal sourt
their collection, purification and processing.

Rules and Regulations to Safeguard the Complimentary Medicines.

Medicinal plant based industries in Indigenous systems of medic
scope & development

4. Drug discovery and development from natural products with special 08 Hrs
emphasis on drugs derived from the following Plants

Digitalis, Artemesia, Atropa belladonna, Catharanthus rose
PodophyllumandTaxus species.

5. WHO guidelines for the clinical research of traditional medicines 03 Hrs

6. Schedule T T Good Manufacturing Practice of Indian systems of 06 Hrs
medicine

Components of GMP (Schedul€el) and its objectives

Infrastructural requirements, working space, storage area, mact
and equipments, stdard operating procedures, health and hygi
documentation and records

7. Naturopathy, Yogaand Aromatherapy practices 12 Hrs
a) Naturopathy Introduction, basic principles and treatment modaliti

b) Yoga - Introduction and Streams of Yoga. &®ms, Pranayami
Meditations and Relaxation techniques .

c) Aromatherapyi Introduction, aroma oils for common problen
carrier oils.

8. Nutrition and Balanced diet 06 Hrs
Introduction, Nutrient$ functions and deficiencies, Food and toxins
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Indian Systems ofM edicine (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). Homegathy:

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.

»

© N oo

10.

11.
12.
13.
14.

REFERENCES

Ayurvedic Pharmacopoeia (2004), The Controller of Publications, Civil Lines, Govt. of
India, New Delhi.

Ayurvedic Formulary of India (2003),"® Revised Edition, Govt. of India, ISM &
Homoeopathy, The Controller of Publications, Civil Lines, Goftndia, New Delhi.

Hand Book on Ayurvedic Medicines by H.Panda National Institute of Industrial Research,
New Delhi.

Ayurvedic System of Medicine by Kaviraj Nagendranath Sengupata (1998Refised
Edition, Sri Satguru Publications, New Delhi.

Ayurvedic Pharmacopoeia. Formulary of Ayurvedic Medicines (2000), IMCOPS, Chennai.
Siddha Pharmacopoeia. Formulary of Siddha Medicines (2000), IMCOPS, Chennai.
Unani Pharmacopoeia. Formulary of Unani Medicines (2004), IMCOPS, Chennai.
Homeopathic Pharmacopoeia. rimlary of Homeopathic Medicines (2004), IMCOPS,
Chennai.

Siddha Pharmacopoeia by Dr.S. Chidambarathanu piltaiedition, Siddha Medical
Literature Research Centre, Chennai.

Homeopathic Pharmacy An introduction & Hand book by Steven B. Kayne (1997),
Churchill Livingstone, New York.

Alternative medicine by Dr. K.B. Nangia (2002), APH Publishing Corporation, New Delhi.
Indian Herbal Pharmacopoeia (2002), Revised Edition, 1DMA, Mumbai.

British Herbal Pharmacopoeia British (1990), Herbal Medicine Assonijatl&.

GMP for Botanicals- Regulatory and Quality issues on Phytomedicine by Pulok K
Mukharjee (2003), First edition, Business Horizons, New Delhi.
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15.
16.
17.
18.
19.
20.
21.
22.
23.

24.
25.

26.

27.

28.

Pharmacopoeial Standards of Herbal Drugs by C.R.Karnica (1994), First edition, India
Book Centre, New Delh
Indian System of Medicine and Homeopathy in India (2001), Planning and Evaluation Cell,
Govt.of India, New Delhi.
International Collation of Traditional and Folk Medicine by Paul P.H. But (1997), Vol.ll,
World Scientific, Singapore.
Pharmacopoeial Stdards for Ayurvedic Formulations (1994), Revised Edition, Central
Council for Research in Ayurveda and Siddha, Govt.of India, New Delhi.
International Stability Testing by David J. Maggo, Interpharm Press, Inc, USA.
Testing for Toxicity by J.W. Gorrod (82), Taylor & Francis Ltd, UK.
Practical Nature Cure by Acharya and Lakshmana Sarma (189(di, The Nature
Cure Publishing House, Pudukkttai, TN.
Philosophy of Nature Cure by Hendry Lindlhar (1999), The Nature Cure Puglishi
Company, South Asland, Chicago.
Naturopathy Pocket Reference Digest by Geddu & Grosset (1999), The Nature Cure
Publishing Company, South Asland, Chicago.
Essential of Food and Nutrition by Swaminathan (1®#)pco, Bangalore.
Clinical Dietitics and Nutrition by F.P. Antia (1997)" 4Edi, Oxford Universith
Press, Delhi.
All you wanted to know about Aromatherapy by Lalitha Sharma (2000), Sterling
Publishers Pvt Ltd, Chennai.
Lights on Yoga by Bixs lyengar (2003), Revised Edition, Harper Collins Publishers,
India.
Yoga The Science of Holistic Living by V.K.Yoga (2005), Vivekananda Yoga
Prakashna Publishing, Bangalore.

29. Yoga Technician by Manohaand Gharote (1999), The Lonavala Yoga Institute,
Bihar, India.

Journals

1. The Journal of Alternative and Complementary Medicine (Mary Ann Liebert, Inc, New
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Rochelle, NY 10801)

Journal of Nutraceutical$i@worthpress)

Asian Journal of Traditicad Medicines Asiamed Publishing House, Hong Kgng

Journal of Traditional Medicines (Science Links, Japan)

International  Journal of Ayurveda, Yoga, Naturapathy, Unani, Siddha,
Homeopathy(AYUSH) and other Traditional/Alternative System of Medicine.
AmericanJournalof Clinical Nutrition (AmericanCollege ofNutrition publishey.
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M. Pharm- Pharmacy Practice

Paper Subject Code
| Clinical Pharmacy Practice MPPO1
Il Pharmacotherapeuticsl MPPO02
1] Pharmacotherapeuticsl| MPPO3
v Hospital & Community Pharmacy MPPO0O4
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Paperi |
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 16 Hrs

1 Pharmaceutical care
1 Ward round participation

1 Drug therapy monitoring (medication chart review, clinical revit
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

3. Patient data analysis 06 Hrs
1 The patient's case history, its structure andmus&aluation of drug therap

= =4 4 4 A A

1 Understanding common medical abbreviations and terminologies used
clinical practices.

1 Communication skills, including patient counseling techniques, medica
history interview, presentation of cases.

4. Clinical laboratory tests used in the evaluation of disease states, ai 12 Hrs
interpretation of Test results

1 Haematological

Liver function

Renal function

Thyroid function tests

Tests associated with cardiac disorders
Fluid and electrolyte balance
Microbiological cultue sensitivity tests

= =4 4 -4 -4 -4 -2

Pulmonary Function Tests
5. Drug & Poison information 10 Hrs
1 Introduction to drug information and Drug Information resources
1 Systematic approach in answering DI queries
9 Critical evaluation of drug information and lit¢éuae
1 Preparation of written and verbal reports
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i Establishing a Drug Information Centre
1 Poisons informationorganization & information resources.
Clinical Pharmacokinetics 15 Hrs

Clinical Pharmacokinetic models
Physiological determinants of drugealance and volumes of distribution

Renal and nomenal clearance

Organ extraction and models of hepatic clearance
Estimation and determinants of bioavailability
Multiple dosing

Calculation of loading and maintenance doses

= =4 4 4 4 4 - -2

Dose adjstment in renal failure, hepatic dysfunction, geriatric and pedia
patients

1 Therapeutidrug Monitoring(General aspects)

Clinical Application of Statistical Analysis 06 Hrs
Basic concepts of biomedical statistics

Descriptive and Dferential statistics

Statistical test$?arametric & Norparametric

Sample size calculation

Confidence intervals

= =2 =4 4 -4 -2

Test of significance
Pharmacoepidemiology 05 Hrs
91 Definitions and scope,

1 Methods [Sources of data, study design, drug utilisation studies; Meta
analysis]

1 Social, cultural and economic factors influencing drug use

1 Systems for monitoring drug effects

1 Advantagesind disadvantages of pharmacoepidemiology

Pharmacoeconomics 04 Hrs

Definitions and scope, types of economic evaluation, cost models and cos
effectiveness analysis
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Clinical Pharmacy Practice (Practicals)

Patient medication history interview, answering drug information questions, patient medication
counseling, prticipation 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 threEpmmon diseases like Diabetes, Asthma,
Hypertension, TB, and COPD

3. Case studies related to laboratory investigations (Any four) LFT, HemggtoT hyroid,
Renal, Cardiac enzymes

4. Patient medication history interview (Any two)
Medication order Review (Any two)
6. Detection and assessment of adverse drug reactions and their documentation (Any two)

o

ASSIGNMENTS

Drug information, Patient medication tasy 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 remtly published articles in biomedical literatures that deals with drugs
or therapeutic issue.

=

ablwn

REFERENCES

Basic skills in interpreting laboratory datéScott LT, American Society of Health System
Pharmacists Inc.

Practice Standards and Definition§ he Society of Hospital Pharmacists of Australia., 1997
Clinical PharmacokineticsRowland and Tozer, Williams and Wilkins Publication.
Biopharmaceutics and Applied Pharmacokineticeon Shargel , Prentice Hall publication
Relevant review rdicles from recent medical and Pharmaceutical literature.

JOURNALS

arwnE

. Pharmaceutical Journal. Royal Pharmaceutical Society, London

Journal of Pharmacy Practice and Research, Society of Hospital Pharmacists of Australia
International Journal of Phawacy Practice, United Kingdom

Hospital Pharmacist, UK

Indian Journal of Hospital Pharmacy
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THEORY

1.

Paperi Il
Pharmacotherapeuticsl

Pathophysiology and pharmacotherapy of diseases associated with foll
systems/ diseases
1.1 Cardiovascular system
1 Hypertension, Congestive cardiac failure, Ischemic Heart disi
Myocardial infarction, Arrhythmias, Hyperlipidaemias
1.2 Respiratory system
1 Asthma, Chronic obstructive airways disease, Drug indt
pulmonary diseases
1.3 Haematological diseases
1 Anaemias, Deep vein thrombosis, Drug induced haematolo
disorders
1.4 Rheumatic diseases
1 Rheumatoid arthritis, Osteoarthritis, Gout, Systemic Iu
erythematosus
1.5 Gastrointestinal system
1 Peptic ulcer diseases, Reflux oesophagitis, Inflammatory b
diseases, Hepatitis,Jaundice & Cirrhosis, Diarrhoea al
constipation, Drugnduced liver disease
1.6 Skin and sexually transmitted diseases
1 Psoriasis, Eczema and scabies, Syphillis and Gonorrhoea,
related skin reactions
1.7 Pain management
1 Pain pathwaysAnalgesics and NSAIDs, Neuralgias including p
herpetic, trigeminal and glossopharyngeal neuralgia, Palliative
1.8 Immunology
Autoimmunity 1 Definition, Classification, Mechanism of Autoimmur
disease, pathogenesis of Autonunity, Immunoglobulins
General prescribing guidelines for
1 Paediatric patients
1 Geriatric patients
1 Pregnancy and breast feeding
Introduction to rational drug use
1 Definition
91 Essential drug concept
1 Rational drug formulations
1 Role of pharmacist in rational drug use
Clinical Nutrition
Malnutrition
1 Nutritional requirements
1 Disease specific nutrition

75 HOURS

14 Hrs

06 Hrs

06 Hrs

06 Hrs

14 Hrs

06 Hrs

05 Hrs

05 Hrs

03 Hrs

05 Hrs

05 Hrs
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Pharmacotherapeutics- | (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. Staidenégjuired to
maintain a record of cases presented and the same should be submitted at the end of the cours
for evaluation. A minimum of3 cases should be presented and recorded covering most common
diseases. The list of clinical cases should incladlew 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 9. Rheumatoid arthritis

2. Heart Failure 10. Gout

3. Myocardial Infarction 11. Peptic Ulcer

4. Coronary Heart Disease 12. Gastro esophageal reflux disease
5. Asthma 13. Hyperlipidaemia

6. Chronic Obstructive Pulmonary Disease 14.Neuralgias

7. Anemia 15. Poriasis

8. Osteoarthritis 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 minimiRBET
assignments [1500 2000 words] sbuld 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
Clinical Pharmacy and TherapeuticRoger and Walker, Churchill Livingstone publication
Pharmacotherapy: A Pathophysiologic approadtseph T. Dipiro et al. Appleton & Lange
Pathologic basis of diseas®obins SL, W.B.Saunders publication
Pathology and thepeutics for Pharmacists: A Basis for Clinical Pharmacy Praet@esen
and Harris, Chapman and Hall publication
Clinical Pharmacy and TherapeuticEric T. Herfindal, Williams and Wilkins Publication
Applied Therapeutics: The clinical Use of Drugs. Lloydung and Kod&Kimble MA
Averyodés Drug Treatment, 4t h Edn, 1997, Adi
7. Relevant review articles from recent medical and pharmaceutical literature.

PwdPE
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JOURNALS

1. British Medical Journal

2. Annals of Pharmacotherapy

3. New England Jornal of Medicine
4. Lancet
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THEORY

1.

Paperi 111
Pharmacotherapeuticsi 11

75 HOURS

Pathophysiology and pharmacotherapy of diseases assowititetbllowing
systems/ diseases

1.1

1.2

1.3

14

15

1.6

1.7

1.8

Renal system

91 Acute renal failure, Chronic renal failure, Renal dialysis
transplantation, Drug induced renal disease

Endocrine system

91 Diabetes, Thyroid diseases, Oral contraceptives, Hoen
replacement therapy, Osteoporosis

Nervous system

1 Epilepsy, Parkinson's disease, Stroke and transient isct
attacks, Headache

Psychiatric disorders

1 Schizophrenia, Depression, Anxiety & Sleep disorders, L[
induced psychas

Infectious diseases

1 General guidelines for the rational use of antibiotics, Meninc
Respiratory tract infections, Gastroenteritis, Bacte
endocarditic, Septicemia, Otitis media, Urinary tract infectic
Tuberculosis, Leprosy, Malai Helmenthiasis, HIV an
opportunistic infections, Fungal infections, Rheumatic fever.

Ophthalmology
1 Glaucoma, Eye infections
Oncology

General principles of cancer chemotherapy, commonly used cytc
drugs, Chemotherapy of ng cancer, hematological malignancis
Management of nausea and vomiting

Nuclear Medicine Therapy

08 Hrs

10 Hrs

08 Hrs

08 Hrs

24 Hrs

02 Hrs

10 Hrs

05 Hrs
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Pharmacotherapeutics- Il (Practicals)

Hospital postings in various departments designed to complement the lectures by providing
practcal 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 sulintitéedra 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 dischaergThe same cases should be entered in their
practical records following SOAP [Subjective, Objective, Assessment, Plan] technique.

1. Diabetes typel

2. Diabetes type 2

3. Hypothyroidism

4. Hyperthyroidism

5. Acute renal failure

6. Chronic renal failure

7. Schizophrenia

8. Depres®n

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 dgseasminimum of THREE
assignments [15002000 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 ppglycemic agents and its management.

REFERENCES
1. Clinical Pharmacy and TherapeuticRoger and Walker, Churchill Livingstone publication
2. Pharmacotherapy: A Pathophysiologic approadtseph T. Dipiro et al. Appleton & Lange
3. Pathologic basis of diseas®obins SL, W.B.Saunders publication
4. Clinical Pharmacy and Therapeutic&ric T. Herfindal, Williams and Wilkins Publication
5. Applied Therapeutics: The clinical Use of Drugs. Lloyd Young and Kidable MA
6. Aver yos Dr u§Edm 1997 Adiw&emational 4imited.
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 01 Hr
hospital departments and staff.

Hospital drug plicy 03 Hrs
Drug Committees, Pharmacy & Therapeutics committee, Infection Co
Committee and Formulary development.

Hospital pharmacy management 03 Hrs
Staff (professional and neprofessional), Materials (drugs, omdrugs,
consumables), Financial (drug budget, cost centers, sources of revenue, 1

collection), Policy and planning, Infrastructure requirements (building, furn
and fittings, specialised equipment, maintenance and repairs), Workload ste

Organisation of hospital pharmacy services

4.1 Drug distribution 04 Hrs
Purchasing, Warehousing (storage conditions, expiry date control, recycli

drugs, stocktaking, drug recalls), Drug distribution methods (ward s
individual patient digensing, unit dose), Specific requirements for inpatie

outpatients, Casualty/Emergency, Operation Theatres, ICU/CCU, Drug
dependence, Hospital waste management

4.2 Drug stores management 04 Hrs

Organization of Drug $te, Purchase and Procurement, Inventory cor
(Principles, methods of inventory control) and stores management.

B. COMMUNITY PHARMACY

1.

The role of the community pharmacy and its relationship to other local F 01 Hr
care providers and servicesnursing homes and clinics

Prescribed medication ordemnterpretation and legal requirements 03 Hrs
Communication skills communication with prescribers and patients
Overthe-counter (OTC) sales 02 Hrs

Rational use of common TC medications (Vitamins and tonics, irc
preparations, analgesics, NSAIDs, cough mixtures;diatrhoeal preparations)

Primary health care in community pharmacy 04 Hrs
Family planning, First aid, Smoking cessatiblealth Screening programs
Community pharmacy management 03 Hrs

Financial, materials, staff, infrastructure requirements, drug inform:
resources, computers

Education and training 02 Hrs

Training of technical siff, Training and continuing education for pharmaci:
Pharmacy students, Medical staff and students, Nursing staff and st
Formal and informal meetings and lectures, Drug and therapeutics newslett
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C. Clinical Research

1.

Introduction toClinical Research 03 Hrs
1 Definitions and terminology used in clinical trials

1 Historical development in clinical research practice

1 Drug development process

Research Design Methods 14 Hrs
1 Planning and execution of clinical trials

9 Various Phases of clinical trials

1 Bioavailability and Bioequivalence studies

1

Randomization techques (Simple randomization, restricted randomizat
blocking method and stratification)

1 Types of research designs based on Controlling Method (Experimental,
experimental, and Observational methods) Time Sequences (Prospecti
Retrospective)Sampling methods (Cohort study, case Control study and «
sectional study)

1 Health outcome measures (Clinical& Physiological, Humanistic
Economic)

Ethics and Guidelines in Biomedical Research 08 Hrs

1 Ethical Issues in BiomedicdResearchi Principles of ethics in biomedic:
research

1 Ethical committee [institutional review board], its constitution and functior

1 Good clinical practice [ICH GCP guidelines, Schedule Y (CDS
regulations), EMEA, MHRA, and USFDA guidelines in the oactd of
clinical trials]

Clinical research 20 Hrs
Establishing and functioning of Contract Research Organisation (CRO)

Roles and responsibilities of clinical trial personnel

Trial initiation, volunteer recruitment, trial sulgs 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 managment (Data entry, data interpretation, data monitoring
auditing)

= =4 =4 4 4 -4 8 -5 -2
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Hospital & Community Pharmacy and Clinical Researd (Practicals)
Assignments for Community Pharmacy

1. Critical study of two community pharmacies in the neighborhood for dstdeM
compliance.

Comparison of prescription handling in two community pharmacies.

Audit of OTC sales over a 24 hour period in a local community pharmacy

Role of community pharmacists in health education, family planning, first aid, smoking
cessation scening programmes, immunisation, etc.

Finance and material management in community pharmacies.

Critical study of two community pharmacies in large hospitals.

Code of ethics for community pharmacies.

Summary of the advice and recommendations which shoytddweded to the following
customers at a community pharmacy

Hwn
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1 A 57 year old woman who requests a cough mixture. She has no other associated
symptoms, and is being treated for diabetes and hypertension.

1 A young mother requesting an adiarrhoeal medicatio for her 18 month old son

1 A patient with confirmed anaemia who has been advised by their Doctor to take
GlobacTM

1 A 25 year old man who wishes to purchase medication for temporary relief of
myalgia and fever

Assignments for Hospital Pharmacy

1. You have beerasked to establish a drug information center in a 1200 bed teaching
hospital. Prepare a written report for
resources you will need to do this, including a budget for both initial and ongoing
expenditure.

2. Sele¢ a new drug, which has recently been marketed in India for the first time. Prepare a
report for a hospitalés Drug and Therape
against the addition of this new dyowg on
may need to cover, include the drugdbds pt
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 ¢ay 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.

Examine and report on the drug distribution methods used in a local hospital.
Premre one Inventory for the following
Drugs and Surgicals, based on ABC and VED Analysis.

S

a) Injection ASV b) Injection Adrenaline
C) Injection Deriphylline d) Injection Garamycin
e) Bandage cloth, Vasif f) Disposable Syringes
0) Antacid tablets h) Tablet Erythromycin
) Vitamin tablets

120



8.

9.

Study the Store Management in Teaching/ District/ local hospitals for the following
aspects.

a) Rect of Stores b) Storage

C) Issue d) Documentation.
Procurements and storage of vaccine, sera and biological preparations in District Health
Office.
Assessment of Efficacy of Diffené Bronchodilators Used in Chronic Obstructive
Pulmonary disease (COPD).
Provision and Evaluation of Drug Information Services to General Practitioners of your
City

10.Counseling to irpatients suffering from Asthma, hypertension, diabetes, Tuberculosis,

pepic ulcer disease, anemia and AIDS

11.Development of patient information leaflets using readability and layout and design

scores.

Assignments for Clinical Research

arwnE

arwnE

Design of Protocol for different types of studies
Correspondence procedures for constitutbiRB
Designing of informed consent process
Designing of CRF
Clinical data monitoring

REFERENCES

Hospital PharmacyHassan WE. Lec and Febiger publication.

Textbook of hospital pharmacyAllwood MC and Blackwell.

Averyods Drug Tr e7aAdsmtarhationadlinfitedE d n 199
Remington Pharmaceutical Sciences,

Relevant review articles from recent medical and pharmaceutical literature.

JOURNALS

1.
2.

Hospital Pharmacist, U.K.
Indian Journal of Hospital Pharmacy
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M.Pharm 1 Pharmaceutical Quality Assurance (MQA)

Paper Subject Code
| Modern Analytical Techniques MAT 01

Il Pharmaceutical Technology and Validation MQA 02
1] Advanced PharmaceuticalTechniques MQA 03
\Y Quality Control and Quality Assurance MQA 04
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PAPER - |
Modern Analytical T echniques

THEORY 75 HOURS

1. UV-Visible spectroscopy: Introduction of Electromagnetic spectrum, The 06 Hrs
Laws, Instrumentation and terminology associated with -\iible
spectroscopy, Choice of solvent and solventeaff Spectrophotometri
titrations, Wood ward Fiesure rule, Applications of UV¥isible spectroscopy.

2. Spectroflourimetry: Theory of Fluorescence, Factors affecting fluoresc 04 Hrs
Quenchers, Instrumentation  and  Applications  of  fluoresce
spectropotometer.

3. Flame emission spectroscopy and Atomic absorption spectroscopy: Prit 04 Hrs
Instrumentation, Interferences and Applications.

4. IR spectroscopy: Theory, Molecular vibrations and their types, Instrumeni 08 Hrs
of dispersive IR spectroeter, Sample handling in IR, Instrumentation
Fourier- Transform IR spectrometéiactors affecting vibrational frequencie
ATR-IR, Interpretation and Applications of IR spectroscopy

5. NMR spectroscopy: Quantum numbers and their role in NMfticiple, 14 Hrs

Instrumentation, Solvent requirement in NMR, Relaxation process, |
signals in various compounds, Chemical shift, Factors influencing che
shift, SpinSpin coupling, Coupling constant, Nuclear magnetic dol
resonance, Brief outline of pdiples of FFNMR with reference to 13CNMR
Spin spin and spin lattice relaxation phenomend@. NMR, 1D and 2D
NMR, NOESY and COSY techniques, Interpretation and Applications of M
spectroscopy.

6. Mass Spectroscopy: Principle, Theory, Instruradah of Mass Spectroscop 10Hrs
Different types of ionization like electron impact, chemical, field, FAB
MALDI, Analyzers of Quadrupole and Time of Flight, Mass fragmentation
its rules, Fragmentation of important functional groups like alcohols, ajr
carbonyl groups and alkanes, Meta stable ions, Mc Lafferty rearrange
Ring rule, Isotopic peaks, Tandem Mass Instruments, Interpretation
Applications of Mass spectroscopy
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7. Chromatography: Principle, Apparatus, Instrumentation, Chromapbgr 10 Hrs
parameters, Factors involved, Endpoint determination and Applications ¢
following:

a) Paper chromatography b) Thin Layer chromatography

¢) lon exchange chromatography d) Column chromatography
e) Gas chromatography f) G@S

g) High Perfemance Liquid chromatography h) HgS

i) High Performance Thin Layer chromatography

k) Super critical fluid chromatography 1) Affinity chromatography

8. Electrophoresis: Principle, Instrumentation, Working conditions, fac 06 Hrs
affecting  separation and applications of the following:

a) Paper electrophoresis b) Gel electrophoresis
c) Capillary electrophoresis d) one electrophoresis
e) Moving boundary electrophoresis ) Iso electric focusing

9. Xray Crystallography:Production of X rays, Different X ray methods, Bra¢c 03 Hrs
law, Rotating crystal technique, X ray powder technique, Types of cry
Interpretation of diffraction patterns and applications efX diffraction.

10. Optical Rotatory Dispersion: Principlé’lain curves, Cotton effect, Circuli 03 Hrs
Dichroism, Measurement of rotaion angle in ORD and applications

11. Radioimmunoassay: Importance, various components, Principle, Diff 03 Hrs
methods, Limitation and Applications of Radio immuno assay.

12. Staistical Analysisi Introduction, Significance of statistical methods, norr 04 Hrs
distribution, probability, degree of freedom, standard deviation, correle
variance, accuracy, precision, classification of errors, reliability of res
confidence interal, test for statistical significandeStudents T test, F test, C
square test, Correlation and regression.

124



Modern Analytical Techniques Practicals)

Minimum 15 experiments tobe conducted

Use of UV Vis spectrophotometer for analysis pharmacopoeial compounds and their
formulations (4 Expriments.

Simultaneous estimation of combination formulations by UV spectrophotometer
(4 Experiments.

Effect of pH and solvent on UV spectrum of certain drugs.
Experiments based d#PLC and Gas Chromatography (2 Exment$
Experiments on factors affecting the absorbance parameters in UV and fluorescence.

Separation and quantitative analysis of various components by TLC and HPTLC techniques
(1 Experimentin each technique)

Interpretation of IR, NMR and MASS spectra (2 compound each)
Gradient elution and other technique in column Chromatography (Nx@erimeny

Separation by electrophoresis

REFERENCES

. Spectrometric Identification of Organic compoundRobert M Silverstein, Sixtkedition,
John Wiley & Sons, 2004.

. Fundamentals of StatistitsElhance, Kitab Mahal.

. Principles of Instrumental AnalysisDoglas A Skoog, F. James Holler, Timothy A. Nieman,
5" edition, Eastern press, Bangalore, 1998.

. Vogel 6s Text echehkicaleahalysisuleffety,iBasaet, Mendham, Denney,
5" edition, ELDS, 1991.

. Instrumental methods of analysiillards, 7" edition, CBS publishers.

. Practical Pharmaceutical Chemistfy Beckett andStenlake, Vol Il, &' edition, CBS
Publishers, Mw Delhi, 1997.

. Organic SpectroscopyWilliam Kemp, 3% edition, ELBS, 1991.
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8. Quantitative analysis of Pharmaceutical formulations by HPTL® D Sethi, CBS
Publishers, New Delhi.

9. Pharmacutical AnalysisHiguchi, Brochmman and Hassefi Edition, Wileyi Interscience
Publications, 1961.

10. Quantitative Analysis of Drugs in Pharmaceutical formulatithD Sethi, ' Edition, CBS
Publishers, New Delhi, 1997.

11.Pharmaceutical AnalysisModern methodsi Part B- J W Munson, Volume 11, Marcel
Dekker Series

12. Analytical Profiles of Drug substancéxlaus Florey, Volume 1 20, Elsevier, 2005

13. Analytical Profiles of Drug substances and Excipiént$arry G. Brittain, Volume 21 30,
Elsevier, 2005.
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THEORY

PAPER - I
Pharmaceutical Technology and Validation

Preformulation studies: Introduction, organoleptic properties, puritgppurity
profiles, particle size, shape and surface area. Solubility, Methods to img
solubility of Drugs: Surfactants & its importance,-solvency. Techniques fo
the study of Crystal properties and polymorphism. Preformulation prot
Preformulation stability studies.

Formulation and evaluation concept:Tablets, capsules, Liquid dosagerhs,
semisolid dosage forms, suppositories, Transdermal products and control 1
products.

Sterile Pharmaceutical Products: Personnel, Building and premises, HVA
system, water and steam system, equipment, processes, sterilization,
control, sanitation, finishing of sterile products, documentation

Cosmetics: Raw materials for cosmetic preparation, formulation, proc
evaluation, quality control test for dental products, personal and hy
products, colour cosmetics, skdare and hair care products

Quality management, Manufacturing operations and control: Components
of quality assurance, documents and formats, sanitation of manufac
premises, mixups and cross contamination, processing of intermediates
bulk products, I.P.Q.C, release of finished products, process deviation,
limitation on production, expiration dating and drug product inspection

Industrial hazards, safety, pollution control and effluent treatment:

Introduction, Factory act na rules, fundamentals of accident preventi
elements of safety programme and safety management, electrical he
chemicals hazards and management of over exposure to chemicals, Gas
and handling of gases, dust explosion and its control, Feseption and
control, Physicochemical measurements of effluents, BOD, COD, Determin
of some contaminants, Effluent treatment procedure, treatment of

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

Entrepreneurship and project management: Creativity, innovation
entrepreneurship & project management

75 HOURS

08 Hrs

06 Hrs

12 Hrs

06 Hrs

10 Hrs

12 Hrs

03 Hrs
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8. Current Good manufacturing practices. Manufacturing facilities for tablets 08Hrs

capsule, liquid orals, semisolids and parenterals as per schedule NMc&em

for pharmaceutical industries, US federal standard 209 E: Class desigr
testing and monitoring reports, calibrations, URS,FAT,DQ, SAT, 1Q, OQ, P
machines and equipment, WHO GMP minimum document check list, Sch
U and Ul. Master forma record as per WHO GMP and US FDA. Drug Mas
files US FDA, Preparation for WHO GMP audit, preparation of Site Master
environment management system clauses. Technology transfer guidance

9. Validation: ICH and WHO Guidelines for validation and calibration of 10 Hrs
equipments, Validation of process: mixing, granulation, drying, compres
filtration, filling, Validation of sterilization methods and equipments: dry h
sterilization, autoclaving, membrane filtration. d. Validation of analyti
procedures, Validation of air handling equipments and facilities in sterile
non sterile areas, Validation of water supply systems (Demineralised, Dis
and Water for Injection), Validation and calibration of master ,plaalidation of
computer systas.

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 drugkgkperiment)
Accelerated stability of druga solution dosage formsexperiment)
Effect of pH on the stability of drugs in solution at elevated temperatwerperiment
Improved solubility of drugs using surfactant systefinexperiment)
Improved solubility of drugs using esplvency methodl(experiment)
Comparative study of marketed products solid, semisolid and parenteral (3 experiments)
Preparing protocols on various validation requirements (2 Experiments)
GMP in three different formulations (Tablets, liquid orals and semi solids)
(2 experimentgach
9. Equipment validation (2 experiments)

© N OAs LN
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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 dfugs, ( experiment)
Accelerated stability of drugs in solution dosage fofinesperiment)
Effect of pH on the stability of drugs in solution at elevated temperaturperiment
Improved solubility of drugs using surfactant systefinexperiment)
Improved solubility of drugs using esolvency methodl(experiment)
Comparative study of marketed products solid, semisolid and parenteral (3 experiments)
Preparing protocols on various validation requirements (2 Experiments)
GMP in three different formulatits (Tablets, liquid orals and semi solids)
(2 experimentgach
9. Equipment validation (2 experiments)

© N OAsWDN

REFERENCES

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

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

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

house Mumbai.

3. Tablets Vol.l, I, lll by Leon Lachman, Herbert A. Liberman, Joseph B. Schwartz, 2nd
Edn. (1989) Marcel Dekker Inc.eM York.

4. Text book of Bie Pharmaceutics and clinical Pharmacokinetics by Milo GibaliE8n,
Lea & Febriger, Philadelphia.

5. Pharmaceutical process validation (Drugs and Pharmaceuticals Series), Ira R. Berry and
RobertA. Nash, 2nd Edn.(1993), Marcel Deak Inc., New York.

6. Dissolution, Bioavailability and Bidquivalence by Abdou H.M, Mack Publishing
company, Eastern Pennsylvania.

7. Remngtons Pharmaceutical Sciences, by Alfonso & Gennaro, 19th Edn.(1995)002C
Lippincott;  Williams and Wilkins A Wolters KluweCompany, Philadelphia.

8. Indian Pharmacopoeia, 2008, The Controller of Publications, Golidiz.

9. Drug Formulation Manualby D.P.S Kohli and D.H Shah, 1st Edn.(1998), Eastern
publishers, New Delhi

10. Harry's cosmeticology by J.B.Wilkinson, R.l. Moore7th Edn., Longman scientific and
technical, publishers, Singapore.

11.The Phar maceutical Sciences; the Pharma P
Sawant, Pragathi Books Pvt Ltd.

12. Pharmaceutical Quality Assurance by Manohar A.d&@at, 29 edition 2007 Nirali
Prakashan, Mumbai

N
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PAPERT Il
Advanced PharmaceuticalTechniques

THEORY 75 HOURS

Analytical principle, procedure and applicatiarighe following reagents:

a) Ninhydrin b) 3Methyl 2- benzthiazolinone hydrazone [MBTH] c) Folih
Ciocaltau [FC] d) Para dimethyl amino benzaldehyde [PDAB] e) Para dim
amino cinnamaldehyde [PDAC] f) 2,- @ichloroquinone chlorimide g) 15z
napghaquinone4- sulfonate h) 2,3 8riphenyltetrazolium i) 2,4 Dinitro Phenyl
hydrazine [DNPH] j) Brattofi Marshall reagent

Calibration, validation and cleaning validation for the following instruments usi
pharmaceutical industry:

a) HPLC b)HPTLC ¢)GC d)IR e)UV

Principles and procedure involved in quantita@stimation offollowing functional
groupsin drugs:

a) Hydroxyl b) Amine c) Carboxyl d) Aldehyde e) Ketone f) EgieMethoxyl

Analytical Principle and procedure involved in the analysisdrugs containing the
following classes:

f). Alkaloids (Ephedrine, Reserpine and Ergotamine)

g). Glycosides (Ogoxin and Strophanthjn

h). Antibiotics (Renicillin, Chloramphenicoand Eythromycin

). Steroids (Golesteral Progesterone andnéirogen

). Vitamins (A, B1, By, Biz and C)
Analytical determination of the following elements:
a) Sodium b) Potassium c) Calcium d) Halogens e) Phosphorus e) Sulph
Biological tests and assays of the following:

a. Adsorbed Tetanus vaccine b. Adsorbed Diphtheria vaccine

¢. Human anti haemophilic vaccine d. Rabies vaccine

e. Tetanus Anti toxin f. Tetanus Anti serum

g. Oxytocin h. ldep sodium IP i. Venom

General principle and procedure involved in the-doalytical methods such
Liquid - Liquid extraction, Solid phase extraction and membrane filtration
special emphasis of Therapeutic Drug Monitoring 8ioequivalence studies.

Analytical principle and procedure involved in the assay of following methods
special emphasize of the official drugs in IP:

a) Complexometric titration b) Non aqueous titration ¢) Redox titre
d) Diazotization titration e) UWisible method f) HPLC

Validation of water supply system with emphasis of demineralised water, dis
water and water for injection.

10 Hrs

07 Hrs

08 Hrs

10 Hrs

08 Hrs

12 Hrs

10 Hrs

06 Hrs

04 Hrs

130



Advanced PharmaceutichA 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 irfteter,
flame photometer, IR, UV and HPLC

3) Quantitative determination of different functional groups
4) Colorimetric determination of drugs by using different reagents

REFERENCES

1. Vogel 6s textbook of qg-uUefferyJiBasaett,iJWehdm, ReCni ¢ a |
Denney., § edition, ELBS, 1991.

2. Practical Pharmaceutical ChemistryBeckett and Stenlake, Vol 1I,"4Edition, CBS
publishers, New Delhi, 1997.

3. Textbook of Pharmaceutical Analysik A Connors, 8 Edition, John Wiley & Sons,
1982.

4. Pharmaeutical Analysis- Higuchi, Brochmman and Hassen® Edition, Wileyi Inter
science Publication, 1961.

5. Quantitative Analysis of Drugs in Pharmaceutical formulaiid®. D Sethi, 3 Edition,
CBS Publishers New Delhi, 1997.

6. Pharmaceutical AnalysisModernmethods- J W Munsorni Part B, Volume 11, Marcel
Dekker Series.

7. The Quantitative analysis of Drug® C Carratt , % edition, CBS Publishers, NewDelhi,
1964.

8. Indian Pharmacopoeia Vol |, Il & 111 2006.
9. Methods of sampling and microbiological examinatidnvater, first revision, BIS

10. Practical HPLC method developménSnyder, Kirkland, Glajch," edition, John Wiley
& Sons.

11. Analytical Profiles of drug substance«laus Florey, Volume 1 20, Elsevier, 2005

12. Analytical Profiles of drug substances and ipientsi Harry G. Brittan, Volume 21
30, Elsevier, 2005.

13.The analysis of drugs in biological fluidsJoseph Chamberlain!®edition, CRC press,
London.
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PAPERT IV
Quality Control and Quality Assurance
THEORY 75 HOURS

1. Definition - Quality control and Quality assurance, concept and philost 05 Hrs
of TQM, GMP, ICH and ISO 9000.

2. Organization and personnel responsibilitiegjning, hygiene and person 09 Hrs
records, drug industry location, design, construction and plant lay
maintenance, sanitation, environmental control, utilities and maintenar
sterile areas, control of contamination and Good Warehousing Practice

3. Equipments and raw materials: Equipments selection, purc 07 Hrs
specifications, maintenance, clean in place, purchase specification
maintenance of stores for raw materials, selection of vendors.

4, Quality control test for containers, closersaps, secondary packir 08 Hrs
materials and line clearance.

5. Document maintenance in pharmaceutical industry: Batch Formula Re 08 Hrs
Master Formula Record, Quality audit reports and documents, q
reports, distribution records, complaints and evatmatof complaints,
Handling of return good, recalling and waste disposal.

6. In process quality control and finished products quality control for follov 10 Hrs
formulation in pharma industry: tablets, capsules, ointments, supposit
creams, modified elease products (controlled release, sustained re
products, etc), parenterals, ophthalmic and surgical products.

7. Quality control of radio pharmaceutical and radio chemical methoc 05 Hrs
analysis.

8. GLP: Scope of GLP, Quality assurancetuSiOP, protocols for conduct « 08 Hrs
clinical & non clinical testing, control on animal house, report prepar:
and documentation.

9. NABL certification and accreditation procedure, Patent regime 07 Hrs
intellectual property rights. Consumer protectiod anvironment protectiol
act. Present status and scope of pharmaceutical industry in India.

10. Regulatory affairs: Regulatory aspects related to pharmaceutical indus 08 Hrs
India, USFDA and European commissions related with analytical me
and bioanalytical method development and its validation.
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Quality Control and Quality Assurance(Practicals)

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

In process quality control tests fdifferent formulations
Quality control tests for secondary packing materials
Assay of raw materials as per official monographs

A W N P

Testing of related and foreign substances in drugs and raw materials

REFERENCES

1  Quality Assurance Guide by organization ofaRthaceutical Procedures of Indid® 3
revised edition, Volume | & II, Mumbai, 1996.

2  Good Laboratory Practice Regulation&? Edition, Sandy Weinberg Vol. 69, Marcel
Dekker Series, 1995.

3  Quality Assurance of Pharmaceuticals compedium of Guide lines anRelated
materials Vol | & II, 29 edition, WHO Publications, 1999.

How t o Pr aicR R ShamaGmMitiéna Publications, Agra, 1991.

5  The International Pharmacopoéiaol I, II, I, IV & V - General Methods of Analysis
and Quality specification fdPharmaceutical Substances, Excepients and Dosage forms,
3 edition, WHO, Geneva, 2005.

6  Good laboratory Practice RegulationsAllen F. Hirsch, Volume 38, Marcel Dekker
Series, 1989.

ICH guidelines
ISO 9000 and total quality management

The drugs and cmetics act 1940 Deshpande, Nilesh Gandhi™ #&dition, Susmit
Publishers, 2006.

10 QA Manuali D.H. Shah, T edition, Business Horizons, 2000.

11 Good Manufacturing Practices for Pharmaceuticals a plan for total quality control
Sidney H. Willig, Vol. 52, 8 edition, Marcel Dekker Series.
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M.Pharm 1 Pharmaceutical Regulatory Affairs

Paper Subject Code
I Current Good Manufacturing Practices (cGMP) and MRAO1
Documentation
Il Pharmaceutical Validation MRAO2
M Quality Management systems MRAO3
v International Regulatory Requirements MRAO4
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PAPER - |
Current Good Manufacturing Practices (cGMP) and Documentation

THEORY 75 HOURS

cGMP of Pharmaceutical manufacturing - Evolution and Principles of cC 15 Hrs
ScheduleM, WHO-GMP requirementsEuropean Union EU) and United

States Food and Drug AdministratiodSFDA) guidelines on Pharmaceutic
manufacturing.

Organization and personnel responsibilities, training, hygiene and per 10 Hrs
records, drug industry locationdesign, construction and plant lay o
maintenance, sanitation, environmental control, utilities and maintenan

sterile areas, control of contamination and Good Warehousing Practice.

Packaging of Dosage Forms: cGMP complied packaging andnuetation 06 Hrs
Labeling requirements of various regulated and nonregulated marke
Tablets, Capsules, Liquid Orals, Parenterals/ Injectables, and Semisolids.

Equipments selection & purchase specifications, maintenance, clean in 06 Hrs
purchase spfications and maintenance of stores for raw materials.

In process quality control and finished products quality control for follov 10 Hrs
formulation in pharma industry: tablets, capsules, ointments, supposit
creams, parenterals, ophthalmidaurgical products.

Documentation in pharmaceutical industry: Batch Formula Record, M 10 Hrs
Formula Record, Distribution recordSommon Technical Document and Dr
Master Files., Medical Devices, Electronic Common Technical Documente

An introductory study of following laws with regard to drug product design, 10HTrs
manufacture and distribution in Indith latest amendment$ :
a. Drugs and Cosmetics Act 1940 and its rules 1945
b. National Pharmaceutical Pricing Authority (NPPA)
c. The EnvironmentaProtection Act1986& Occupational Safety and
Health Administration@QSHA)
Consumer Protection Ad986
Factories Act-1948 and Pollution control A¢t989
Law of ContractgIndian contract ActL872)
Monopolistic & Restrictive Trade Practices At®69

@~oo
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8. Drug discovery and development process: Principles of Drug discovern 08 Hrs

development. Clinical research process. Development and informa
content for Investigational New Drugs ApplicationIND), New Drug
Application (NDA), Abbreviated New Drug Application (ANDA),
Supplemental New Drug Application ®A), Scale Up Post approval chang
(SUPAQ and Bulk active chemical Post approval changBaACPAC). Post
marketing surveillance, Current Biopharmaceutical regulations and in part
related to Ckk Therapy and regenerative medicine.

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. Pharmacetical dosage forms: Parenterals \ylll 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. | and Il Edition by Charles G.
Smith, James T and O. Donnell.

6. Establishing a CGMP laboratory audit systeéxPractical guide by David M. Bliesner.

7. J.F.Hanlon: Hand book of package engineering #@aawhill company

8. Good manufacturing practices: A plan total quality control: S.H.WilHuhdy].
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. Documentationfor 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 recoBSR, MFR, DR,
etc.)
4. Labeling comparison between brand & generics. (Review of Promotion Materials)
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PAPER - I
Pharmaceutical Validation

THEORY 75 HOURS

An Introduction to the Basic Coapts of Process Validation & How it Differs
from Qualification (nstallation QualificationIQ), Operational Qualification
(OQ) & Performance Qualification () Proceduresyalidation master plan
(VMP)

A Review of Prospective, Concurrent, Refpective Validation & Revalidation
including the use of Statistical Process Control (SPC)

Planning & Managing a Validation Program including Change Control,
ScaleUp and PosApproval Changes (SUPACPre Approval Inspection$@l)
& TechnologyTransfer Issues

Validation of Water(Demineralised, Distilled and Water for Injectiofa)
Thermal Systems, includingeat Ventilation and Air conditioning4VAC),
Facilities & Cleaning Validation

Process Validation of Active Pharmateal Ingredients (APIs) and finished
products

Validation of Sterile and Noterile Facility

Medical DeviceJn Vitro Diagnostics & Packaging Validation Issues

Validation of Analytical Methods, Automated Systemdnternatonal
Conference on HarmonizatiohCH) and World Health Organization\WWHO)
Guidelines for calibration of equipments, Validation of process: mixir
granulation, drying, compression, filtration, filling, Validation of sterilizati
methods and equipmentsdry heat sterilization, autoclaving, membra
filtration. Validation of analytical procedures, Validation of air handli
equipments and facilities in sterile and non sterile areas.

10 Hrs

06 Hrs

12 Hrs

05 Hrs

10 Hrs

12 Hrs

05 Hrs

15 Hrs
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RECOMMENDED BOOKS

Pharmaceutical Process Validatiodrd Edition, Edited by Robert Nash and Alfred
Wachter, Marcel Dekker

Good Manufacturing Practices for Pharmaceuticals: A Plan for Total Quality Control
from Manufacturer to Consumesijdney J. Willig, Marcel Dekker, 5th Ed.

Validation of Pharmaceutical Proses: Sterile Product§rederick J. Carlton (Ed.) and
James Agalloco (Ed.), Marcel Dekker, 2nd Ed.

Validation Standard Operating Procedures: A Step by Step Guide for Achieving
Compliance in the Pharmaceutical, Medical Device, and Biotech Indyusiyed mtiaz
Haider

Pharmaceutical Equipment Validation: The Ultimate Qualification HandbBbiljp A.
Cloud, Interpharm Press

Pharmaceutical Quality Assurance by Manohar A. Potdi&edzion, Nirali Prakashan.

PRACTICALS: (75 Hrs)

Twenty Assignments tobe carried out and submitted on the aforementioned theoretical
aspects like

= =4 =4 -4 -8 9

Preparation of protocols on various validation requirements

Validation of machines & analytical instruments used for Pharmaceutical formulations.
Process Validation of various paaceutical dosage forms.

Validation of medical devices.( viz., Nebulizers, Inhalers, Infusion pump, Insulin pens)
Cleaning Validation

Analytical methods Validation
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PAPERT Il
Quality Management systems

THEORY 75 HOURS
Concept of Quality, Total Quality Management. Quality by design, six sigma co 08 Hrs

Auditors, Auditing strategies and preparatiof audits,Quality audit & audit check 10 Hrs
lists and Auditing of manufacturing facilities by International regulatory agenc
Conducting andHandling of internalDomestic/International Regulatory Audit
Customer specific audits /Pre approval inspections

Harmonization of regulatory requiremeffiee International Conference o 15 Hrs
Harmonization CH) process, guideline® establish quality, safety and efficacy

drug substances and products. Study of ICH common technical docui
harmonization of péwrmacopoeia standards Thenternational Organization fo
Standardizationl§O) 9000 series of quality systems standards, ISO 14000

Quality evaluation and batch release: Change Control, Dewiftlanned anc 10 Hrs
unplanned),Corrective Action and Pwentive Action CAPA), Handling of non
conformance,Vendor evaluation procesut of specification (OOS), batc
reconciliation and finished goods release, Market recalls & Market complaints.

Good Laboratory Practice§[P): Scope of GLP, Qualitassurance unitStandard 07 Hrs
operating procedure$SQB), protocols for conduct of non clinical testing, control
animal house, report preparation and documentation.

National Accreditation Board for testing and Calibration LaboratddARL) 05 Hrs
certification and accreditation procedure

Stability testing: ICH and WHO guidelines, Photostability studies 10 Hrs

Good Clinical Practices(GCP) International regulatory requirements 1 10 Hrs
pharmaceutical development regarding clinical research pracGeesent issues i

GCP; standards for design, conduct, performance, monitoring, auditing, recc
analysis, and reporting of clinical trials. Schedule Y of Indian Drugs and Cosr

Act 1940, Role of Regulatory affairs in Product development, Clingfase,
Preclinical Phase, Manufacturing phase and Marketing Phad@an Council of

Medical ResearcHCMR) Guidelines for Ethics in Biomedical Research.

RECOMMENDED BOOKS

=

Quality planning and Analysis by JM Juran and FM Gryna, Tata McGrawhtilia.

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 Aisadynd 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.

Quality Control, Besterfield, D.H., Pearson, 7th Ed., 2004.

Implemening 1ISO 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 SysterA practical gui@, 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 Practlce,nﬂeEJdltlon 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 Pharmaceu&caences, Vol.150

14.Handbook of Stability Testing in Pharmaceutical Development: Regulations,
Methodologies, and Best Practices, HwBdy Kim, Springer.

15. International Stability Testing, Mazzo J. Mazzo, David J. Mazzo, Informa Healthcare
Pharmaceutical 8bility Testing To Support Global Markets (biotechnology:
Pharmaceutical Aspects), Kim Huwa, Springer.

16.Good Laboratory Practice Regulations, Third Edition, Revised and Expé&iufited by
Sandy Weinberg

17.Handbook of Stability Testing in Pharmaceuticav@lopment: Regulations,
Methodologies, and Best Practices, Kim Hwp#) Springer.

18.Good Clinical Practice: Standard Operating Procedures for Clinical Reseakfiieys,

19. Laboratory Auditing for quality and regulatory compliance, Donald C. Singer, Tayibr a
Francis.

20. Current Good Manufacturing Practices, MA Potdhar, BS Publications.
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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 manuifagforocesses as per 1ISO
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 repofPhase I,1l and Ill¥or submission to regulatory

authorities.

Documentation for audits and inspection of manufacturing facilities.

Report preparation of GLP for nanlinical testing
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