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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

M. Pharmacy (PHARMACOGNOSY)
COURSE STRUCTURE AND SYLLABUS

I Year – I Semester

	Category 
	Course Title
	Int. marks
	Ext. marks
	L
	P
	C

	Core Course I
	Advanced Pharmacognosy- I

	25
	75
	4
	--
	4

	Core Course II
	Phytochemistry
	25
	75
	4
	--
	4

	Core Course III
	Industrial Pharmacognostical Technology
	25
	75
	4
	--
	4

	Core Elective I
	1. Modern Pharmaceutical Analytical Techniques
2. Intellectual Property Rights 
	25
	75
	4
	--
	4

	Open Elective I
	1. Drug Regulatory Affairs

2. Pharmacoepidemiology and Pharmacoeconomics

3. Pharmaceutical Management 
4. Herbal Cosmetics Technology
5. Pharmaceutical Formulation Technology
	25
	75
	4
	--
	4

	Laboratory I
	Advanced Pharmacognosy- I  Lab
	25
	75
	4
	6
	3

	Laboratory II
	Phytochemistry Lab
	25
	75
	--
	6
	3

	Seminar I
	Seminar

	50
	--
	--
	4
	2

	Total Credits
	
	
	24
	8
	28


I Year – II Semester

	Category
	Course Title
	Int. marks
	Ext. marks
	L
	P
	C

	Core Course IV
	Advanced Pharmacognosy – II
	25
	75
	4
	--
	4

	Core Course V
	Indian System of Medicine
	25
	75
	4
	--
	4

	Core Course VI
	Herbal Drug Technology
	25
	75
	4
	--
	4

	Core Elective II
	1.Biostatistics and Research Methodology
2.Medicinal Plant Biotechnology
	25
	75
	4
	--
	4

	Open Elective II
	1. Screening Methods and Clinical Research
2. Nano Based Drug Delivery Systems
3. Stability of Drugs and Dosage Forms
4. Entrepreneurship Management

5. Clinical Research and Pharmacovigilance
	25
	75
	4
	--
	4

	Laboratory III
	Advanced Pharmacognosy – II Lab
	25
	75
	4
	6
	3

	Laboratory IV
	Herbal Drug Technology Lab
	25
	75
	--
	6
	3

	Seminar II
	Seminar
	50
	--
	--
	4
	2

	Total Credits
	
	
	
	24
	8
	28


II Year - I Semester
	Course Title
	Int. marks
	Ext. marks
	L
	P
	C

	Comprehensive Viva-Voce
	--
	100
	--
	--
	4

	Project work Review I
	50
	--
	--
	24
	12

	Total Credits
	
	
	--
	24
	16


II Year - II Semester

	Course Title
	Int. marks
	Ext. marks
	L
	P
	C

	Project work Review II
	50
	--
	--
	8
	4

	Project Evaluation (Viva-Voce)
	--
	150
	--
	16
	12

	Total Credits
	
	
	--
	24
	16


JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

I Year – I Sem M.Pharm (Pharmacognosy)

(Core Course I)
ADVANCED PHARMACOGNOSY-I 

Objective: To provide an opportunity for the students to understand the cultivation and utilization aspects of drugs falling under this chapter. Helps the students to get exposed to various techniques of plant tissue culture and explore marine origin natural products
UNIT I

Plant drug cultivation: a) General introduction to the importance of Pharmacognosy in herbal drug industry, Indian Council of Agricultural Research, Current Good Agricultural Practices, Current Good Cultivation Practices.

b) Post harvesting techniques and utilization of the following Medicinal and Aromatic plants: Ashwagandha, Saffron, Safed musli, Davana, Pachouli and Lemon grass

A brief account on Chemical and Pharmacological aspects and uses of the following medicinal plants-

UNIT II
1. Immunomodulators

a. Asparagus racemosa

b. Withania somnifera

2. Antioxidants

a. Gingko biloba

b. Artemesia annua

3. Antidiabetics

a. Gymnema sylvestera

b. Momordica charantia
   UNIT III
1. Hepatoprotectives

a. Phyllanthus amarus
b. Silybum marianum
2. Cardioprotectives

a. Coleus forskolin
b.  Allium sativum
3. Insecticides and Insect repellants

a. Azadirachta indica

b. Chrysanthemum cinerarifolium
  UNIT IV

a) Definitions of Functional foods, Nutraceuticals and Dietary supplements. Classification of Neutraceuticals, Health problems and diseases that can be prevented or cured by Nutraceuticals i.e. weight control, diabetes, cancer etc.

b) Source, Name of marker compounds and their chemical nature, Medicinal uses and health  benefits  of following used as neutraceuticals like Spirulina, Soyabean, Ginseng, Ginger, Broccoli, Ginkgo, Flaxseeds, Black cohosh.

UNIT V

Phytopharmaceuticals: Occurrence, isolation and characteristic features (Chemical nature, uses in pharmacy, medicinal and health benefits) of following.

a) Carotenoids – i) α and β - Carotene ii) Xanthophylls
b) Limonoids – i) d-Limonene ii) α – Terpineol

c) Flavonoids – i) Reservetrol l ii) Rutin iii) Hesperidin iv) Naringin v) Quercetin

d) Phenolic acids- Ellagic acid
Outcome: the students will gain applicable knowledge about the traditional/ ethno medicinal plants which helps them to work upon them for proving their use scientifically.

RECOMMENDED / REFERENCE BOOKS

1. Cultivation of medical plants by Ck Atal and BM Kapoor.

2. Cultivation of medical and aromatic crops by AA Farooqi and BS sreeramu, universities press.

3. Textbook of Pharmacognosy by Mohammad Ali.

4. Herbal drug industry by R.D Choudhary, 1st edition eastern publisher

5. Medicinal natural products – A biosynthetic approach by Paul M, Dewick, John Wiley

6. Herbal harvest by Grag Whitten, CBS Medicinal plants

7. Advances in Horticulture,Medicinal And Aromatic Plants by Chadda

8. Chemistry of natural products by Atur Rahman

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

I Year – I Sem M.Pharm (Pharmacognosy)

(Core Course II)
PHYTOCHEMISTRY

Objective: Helps the students to get exposed to natural product drug discovery and to perform quantitative and qualitative evaluation of herbal extracts.  To understand the chemistry of important phyto consitituents of different categories. 

UNIT I

 a) Extraction/Isolation methods for specific Phytochemical groups, Choice of solvents and Interfering compounds for general Isolation and purification of desired phytoconstituents. 

b) Recent sophisticated extraction techniques like: Super critical fluid extraction and Ultra-sonic extraction. Separation of phytoconstituents by Vacuum and Flash column chromatography.

UNIT II

Sources, Chemical structure, Identification tests, mechanism of action, SAR and uses of following Alkaloids 

a) Caffeine 

b) Quinine, Reserpine, Atropine, Vinca alkaloids
c) Morphine and brief account on its derivatives and analogues

UNIT III

Sources, Chemical structure, Identification tests, mechanism of action SAR , uses  and semi-synthetic derivatives of  the following phytopharmaceuticals:

Camptothecin, Podophyllotoxin, Taxol, Digoxin and Artemisinine 
UNIT IV

a) Methods of Biogenetic Investigations, detailed study of isotropic tracer techniques.   

b) Study of Biosynthetic pathways of Atropine, Morphine, Cardiac glycosides and Flavonoids.

UNIT V

Drug discovery and development : Approaches to discovery and development of natural products as potential new drugs. Sourcing and archiving Natural products for discovery, Evaluating natural products for therapeutic properties, Identifying the biologically active Natural products, the lead structure selection process and Optimization with suitable examples from the following source: artemesin, andrographolides.
Outcome: On the basis of chemistry data of phytoconsitituents students will acquire knowledge on various types of phytoconstituents present in the plants.

RECOMMENDED/ REFERENCE BOOKS
1. Phytochemical methods of chemical analysis by Harbone
2. Modern methods of plant analysis- peach & M.V.Tracey Vol.1 to VII  

3. Pharmacognosy & Phytochemistry of medical plants by Jean Brunton

4. Thin layer chromatography by Stahl

5. Chemistry of natural products by Atur Rahman

6. Comprehensive Medicinal Chemistry, Vol 1-6, Elsevier Publication

7. Medicinal Chemistry Drug Discovery by Donald J, Abrahm,

8. Plant drug analysis by Wagner

9. Clarke’s isolation & identification of drugs by AC Mottal

10. Chromatography of Alkaloids by Varpoorte Swendson

11. Jenkins Quantitative pharmaceutical chemistry by AN Kenwell

12. Standardisation of botanicals by V. Rajpal Vol 1 & 2

13. Medicinal chemistry and drug discovery by Burger’s

14. Chemistry of Natural Products by S. V. Bhat, B. A. Nagasampagi, M. Sivakumar

15. Herbal Drugs: Quality and Chemistry by D. D. Joshi

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

I Year – I Sem M.Pharm (Pharmacognosy)

(Core Course III)
INDUSTRIAL PHARMACOGNOSTICAL TECHNOLOGY 
SCOPE

To understand the Industrial and commercial potential of drugs of natural origin, integrate traditional Indian systems of medicine with modern medicine and also to know regulatory and quality policy for the trade of herbals and drugs of natural origin.

OBJECTIVES

By the end of the course the student shall be able to know,

 The requirements for setting up the herbal/natural drug industry.

 The guidelines for quality of herbal/natural medicines and regulatory issues.

 The patenting/IPR of herbals/natural drugs and trade of raw and finished materials.

UNIT I:
 Herbal drug industry: a) Study of infrastructure, staff requirements, project profile, plant and equipment applicable to herbal drug industry. Plant design, layout and construction. Pilot plant scale –up techniques.
b) GMP and GLP
UNIT II:
 Regulatory requirements for setting herbal drug industry:
Global marketing management. Regulatory requirements
Export - Import (EXIM) policy. TRIPS

Quality assurance in herbal/ natural drug products.

Concepts of TQM, ISO-9000.

UNIT III: 

a. Names of different companies manufacturing different herbal extracts, Standardized extracts with the concentration of marker compounds, active principles and claims regarding their uses.
b. A brief account of companies making herbal drug formulations: List of formulations containing single herbal powder/extract, poly herbal powder/ extracts, standardized extracts/single/ multi phytopharmaceutical and their composition and uses.
UNIT IV:
 Testing of natural products and drugs: Herbal medicines - clinical laboratory testing. 
Stability testing of natural products: Indicative substances for quality assurance, GMP and HACCP in traditional system of medicine, methods of stabilization validation of analytical procedures.

UNIT V: 
Patents: Patenting of herbal drugs: Benefits of patent protection, Patent application, drafting and filing an application. Indian and international patent laws, proposed amendments as applicable to herbal/natural products and process. Geographical indication, Copyright, Patentable subject maters, novelty, non obviousness, utility, patent processing and grant of patents.
REFERENCES (Latest Editions of)

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

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

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

4. PDR for Herbal Medicines (2000), Medicinal Economic Company, New Jersey.

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

6. Quality control of herbal drugs by P.K. Mukherjee
7. Herbal Drug Technology by SS Agarwal and paridhavi

8. Herbal Drugs Quality and Chemistry by D. D. Joshi

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

I Year – I Sem M. Pharm (Pharmacognosy)

(Core Elective I)
MODERN PHARMACEUTICAL ANALYTICAL TECHNIQUES

Objective: The course is designed to impart the knowledge in the field of Pharmaceutical Analysis. The various modern analytical techniques like UV-Visible, IR, NMR, Mass, GC, HPLC, different chromatographic methods and other important topics are taught to enable the students to understand and apply the principles involved in the determination of different bulk drugs and their formulation. In addition to the theoretical aspects, the basic practical knowledge relevant to the analysis is also imparted.

UNIT I

Introduction to chromatography and classification of chromatographic methods based on the mechanism of separation

a. Column Chromatography: Adsorption and partition, theory, preparation, procedure and methods of detection

b. Thin Layer Chromatography: Theory, preparation, procedures, detection of compounds

c. Paper Chromatography: Theory, different techniques employed, filter papers used, qualitative and quantitative detection

d. Counter – current extraction, solid phase extraction techniques, gel filtration

UNIT II

a. Gas chromatography: Introduction, fundamentals, instrumentation, columns: preparation and operation, detection, dramatization. 

b. HPLC:  Principles and instrumentation, solvents and columns used, detection and applications

c. HPTLC: Theory and principle, instrumentation, elution techniques and pharmaceutical applications

UNIT III

a. UV-Visible spectroscopy: Introduction, electromagnetic spectrum, absorbance laws and limitations, instrumentation-design and working principle, chromophore concept, auxochromes, Wood-Fisher rules for calculating absorption maximum, applications of UV-Visible spectroscopy

b. IR spectroscopy: Basic principles-Molecular vibrations, vibrational frequency, factors influencing vibrational frequencies, sampling techniques, instrumentation, interpretation of spectra, FT-IR, theory and applications

UNIT IV

Mass spectroscopy: Theory, ionization techniques: electron impact ionization, chemical     ionization, field ionization, fast atom bombardment, plasma desorption, fragmentation process: types of fission, resolution, GC/MS, interpretation of spectra and applications for identification and structure determination.

UNIT V

NMR: Theory, instrumentation, chemical shift, shielding and deshielding effects, splitting of signals, spin-spin coupling, proton exchange reactions, coupling constant(J), nuclear overhauser effect(NOE), 13C​ NMR spectra and its applications, 2D-NMR, COSY and applications in pharmacy.

Outcome: The appreciable knowledge will be gained by the students in the Modern Analytical Techniques and can apply the theories in the Analysis of various bulk drugs and their formulations. The students will also be in a position to apply their knowledge in developing the new methods for the determination and validate the procedures.

REFERENCES :

1) Instrumental Methods of Chemical Analysis by B.K Sharma

2) Organic spectroscopy by Y.R Sharma

3) A Text book of Pharmaceutical Analysis by Kerrenth   A. Connors

4) Vogel’s Text book of Quantitative  Chemical Analysis by A.I. Vogel 

5) Practical Pharmaceutical Chemistry by A.H. Beckett and J.B. Stenlake

6) Organic Chemistry by I. L. Finar

7) Organic spectroscopy by William Kemp

8) Quantitative Analysis of Drugs by D. C. Garrett

9) Quantitative Analysis of Drugs in Pharmaceutical Formulations by P. D. Sethi

10)  Spectrophotometric identification of Organic Compounds by Silverstein

11)  HPTLC by P.D. Seth

12)  Indian Pharmacopoeia 2007

13) High Performance thin layer chromatography for the analysis of medicinal plants by Eike Reich, Anne Schibli

14) Introduction to instrumental analysis by Robert. D. Braun

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

I Year – I Sem M. Pharm (Pharmacognosy)

 (Core Elective –I)
INTELLECTUAL PROPERTY RIGHTS

Objective: Various types of Intellectual Property Rights Patentable Subject History of Indian Patent Protection, Patent filing procedure in India, Opposition- pre-grant opposition and post-grant opposition, Patent filing procedure under PCT, advantages, patent search and literature and Salient features of Indian Patents are discussed in detail.

Intellectual Property Rights:

UNIT I

Introduction, Types of Intellectual Property Rights (Patents, Trademarks, Copyrights, Geographical Indications Industrial Designs and Trade secrets), Patentable Subject Matter (Novelty, Non-Obviousness, Utility, enablement and Best mode),
UNIT II

a. History of Indian Patent Protection, Rationale behind Patent System, Objectives and Advantages of Patent System, and future challenges. Indian Patents Act 1970, Definitions and Key Terminology, Types of Patent applications, Inventions not patentable (section 3 and 4).

b. Patent filing procedure in India (Patent Prosecution), Specifications (Provisional and Complete), Claims- types of claims and legal importance of claims, Grant of patent, Rights of Patentee and co-owners

c. Opposition- pre-grant opposition and post-grant opposition, Anticipation, Infringement, Compulsory Licensing, revocation of patents, and power of Controller.

UNIT III

a. Salient features of Indian Patents (Amendments) Act 1999, 2002 and 2005. US and European Patent System,

b. Background, Salient Features and Impact of International Treaties / Conventions like
i. Paris Convention, Berne convention

ii. World Trade Organization (WTO)

iii. World Intellectual Property Organization (WIPO)

iv. Trade Related Aspects of Intellectual Property Rights (TRIPS)

v. Patent Co-operation Treaty (PCT), Mandrid Protocol

Regulatory Affairs

Unit IV

a. National Drug Regulatory requirements, National Drug Policy, Drugs and Cosmetics Act and its amendments, overview of schedules, detail study of schedule M and Schedule Y.

b. USFDA, FDA guidelines on IND, NDA and ANDA approvals, and SUPAC changes and understanding on 505 (b) (2) applications

Unit V

a. Requirement of GLP Guidance and recommendation on Dissolution and Bio-equivalence requirement. Types of ANDA filing (Para I, II, III, IV filing). Exclusivities (NCE, NS, NP, NDF, PED, ODE, PC)

b. ICH objectives and Guidelines- stability testing, WHO guidelines, ISOs- Production design, certification. ICH 8(QbD), ICH Q9 and ICHQ10

Outcome: The clear information about the patent laws, intellectual property rights and drug regulation in India and abroad is gained by the students.

RECOMMENDED BOOKS:
1. Research Methodology concepts and cases by Depak Chawla, Neena Sondhi

2. Draft manual of Patent Practice and Procedure -2008 , The Patent Office, India

3. Manual of Patent Office Practice and Procedure -2010

4. Original Laws Published by Govt. of India

5. Protection of Industrial Property rights by P.Das and Gokul Das

6. Law and Drugs, Law Publications by S.N. Katju

7. Laws of drugs in India, Hussain

8. New drug approval process,5th edition, by Guarino

9. Commercial Manual on Drugs and Cosmetics 2004, 2nd edition 

10. Drugs and Cosmetics act by Vijay Malik  

11. Good Manufacturing Practices for Pharmaceuticals, S.H. Wiling, Vol. 78, Marcel Decker.

12. fda.org,wipo.int,patentlawlinks.com, hc-sc.gc.ca,ich.org,cder.org

13. Current good manufacturing practices for pharmaceuticals by Manohar A.Potdar
JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

I Year – I Sem M.Pharm (Pharmacognosy)
(Open Elective I)

DRUG REGULATORY AFFAIRS 
Objective: The topics which are present in the Drug regulatory affairs are very much useful which increases the knowledge regarding the regulatory aspects in the pharmaceutical industries.

UNIT I

A study of regulatory aspects that affect drug product design, manufacture and distribution in India with special emphasis on the detailed study of the following Acts (with latest amendments) 

UNIT II

The Drugs and Cosmetics Act, 1940 and Rules there under. Recent amendments to Drugs and Cosmetic Act and other relevant rules.

Drugs (Price Control) Order in force.  Loan license (contract manufacture).  Certification and licensing procedures. 

UNIT III

A detailed study of regulatory aspects that affect drug product design, manufacture and distribution in a developed country such as USA and in a developing country such as Brazil, Hatch Waxmann Act;  

Bolar Provisions and other FDA Regulations. Regulatory aspects of pharmaceutical and bulk drug manufacture, regulatory drug analysis. 

UNIT IV

Documentation related to manufacturing, cleaning methods, retention samples and records, quality control, batch release documents, distribution records, complaints and recalls. 

Quality, safety and legislation for cosmetic products and herbal products. 

UNIT V

Governing Regulatory Bodies across the globe.
Country Authority Submission

a. U.S Food & Drug Administration  USDMF


b. Canada Therapeutic Product Directorate
 DMF

c. Europe



1) European Medicines Agency
(EMEA/ National Authorities) EDMF


2) European Directorate for Quality of Medicines  CEP/COS & Health Care Products

d. Product Filing

e. Responding Regulatory Deficiencies

f. Final Approval Procedure      







Preparation, review and submission of Drug Master Files to Regulatory Authorities as per their specific requirements.

Outcome:

· Students will come to know the different competent regulatory authorities globally.

· Students be aware of technical aspects pertaining to the marketing authoritization application(MAA)

· The regulatory guidelines and directions framed by the regulatory authorities will be helpful to place the drug products in market for marketing approvals.

TEXT AND REFERENCE BOOKS

1. 
Original laws published by Govt. of India. 

2. 
Text Book of Forensic Pharmacy by Mithal B. M.; Vallabh Prakashan, New Delhi. 

3. 
Laws of Drugs in India by Hussain. 

4. 
Text Book of Forensic Pharmacy by Jain N. K.; Vallabh Prakashan, New Delhi.

5. 
Pharmaceutical Regulatory Affairs - Selected Topics , CVS Subramanyam and J Thimmasetty, Vallabha Prakashan Delhi - 2013
JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

I Year – I Sem M.Pharm (Pharmacognosy)
(Open Elective I)
PHARMACOEPIDEMIOLOGY & PHARMACOECONOMICS

Objective:
This course enables students to understand various pharmacoepidemiological methods and their clinical applications. Also, it aims to impart knowledge on basic concepts, assumptions, terminology, and methods associated with Pharmacoeconomics and health related outcomes, and when should be

appropriate Pharmacoeconomic model should be applied for a health careregimen.

UNIT-I 

Introduction to Pharmacoepidemiology:
Definition, Scope, Need, Aims & Applications; Outcome measurement: Outcome measures, Drug use measures: Monetary units, Number of prescriptions, units of drug dispensed, defined daily doses, prescribed daily doses, Diagnosis and Therapy surveys, Prevalence, Incidence rate, Monetary units, number of prescriptions, unit of drugs dispensed, defined daily doses and prescribed daily doses, medications adherence measurements. Concept of risk: Measurement of risk, Attributable risk and relative risk, Time- risk relationship and odds ratio

UNIT-II 

Pharmacoepidemiological Methods:
Qualitative models: Drug Utilization Review; Quantitative models: case reports, case series, Cross sectional studies, Cohort and case control studies, Calculation of Odds’ ratio, Meta analysis models,  Drug effects study in populations: Spontaneous reporting, Prescription event monitoring, Post marketing surveillance, Record linkage systems, Applications of Pharmacoepidemiology

UNIT-III

Introduction to Pharmacoeconomics:
Definition, history of Pharmacoeconomics, Need of Pharmacoeconomic studies in Indian healthcare system. Cost categorization and resources for cost estimation: Direct costs. Indirect costs. Intangible costs. Outcomes and Measurements of Pharmacoeconomics: Types of outcomes: Clinical outcome, Economic outcomes, Humanistic outcomes; Quality Adjusted Life Years, Disability Adjusted LifeYears Incremental Cost Effective Ratio, Average Cost Effective Ratio. Person Time, Willingness To Pay, Time Trade Off and Discounting.

UNIT-IV

Pharmacoeconomic evaluations:
Definition, Steps involved, Applications, Advantages and disadvantages of the following Pharmacoeconomic models: Cost Minimization Analysis (CMA),Cost Benefit Analysis (CBA), Cost Effective Analysis (CEA), Cost Utility Analysis (CUA), Cost of Illness (COI), Cost Consequences Analysis (COA).

UNIT-V

Definition, Steps involved, Applications, Advantages and disadvantages of the following:
Health related quality of life (HRQOL): Definition, Need for measurement of HRQOL, Common HRQOL                    measures. Definition, Steps involved, Applications of the following: Decision Analysis and Decision tree, Sensitivity analysis, Markov Modeling, Software used in pharmacoeconomic analysis, Applications of pharmacoeconomics.

Outcome:
Upon completion of this course it is expected that students shall be able to:

· Understand the various epidemiological methods and their applications

· Understand the fundamental principles of Pharmacoeconomics.

· Identify and determine relevant cost and consequences associated with pharmacy products and services.

· Perform the key Pharmacoeconomics analysis methods

· Understand the Pharmacoeconomic decision analysis methods and its applications.

· Describe current Pharmacoeconomic methods and issues.

· Understand the applications of Pharmacoeconomics to various pharmacy settings.

REFERENCES

1. Rascati K L. Essentials of Pharmacoeconomics, Woulters KluwerLippincott Williams & Wilkins, Philadelphia.

2. Thomas E Getzen. Health economics. Fundamentals and Flow of Funds.John Wiley & Sons, USA.

3. Andrew Briggs, Karl Claxton, Mark Sculpher. Decision Modelling for HealthEconomic Evaluation, Oxford University Press, London.

4. K G Revikumar, Pharmacoepidemiology and Pharmacoeconomics Concepts and Practices.

5. Michael Drummond, Mark Sculpher, George Torrence, Bernie O'Brien andGreg Stoddart. Methods for the Economic Evaluation of Health CareProgrammes Oxford University Press, London.

6.. George E Mackinnon III. Understanding health outcomes andpharmacoeconomics.

7. Graker, Dennis. Pharmacoeconomics and outcomes.

8. Walley, Pharmacoeconomics.

9. Pharmacoeconomic – ed. by Nowakowska – University of MedicalSciences, Poznan.

10. Relevant review articles from recent medical and pharmaceutical literature

11. Guru Prasad Mohanta and P K Manna, Textbook of Pharmacovigilance Concepts and Practice

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

I Year – I Sem M.Pharm (Pharmacognosy)
(Open Elective I)
PHARMACEUTICAL MANAGEMENT
Objective: The topics which are present in the pharmaceutical management are very much useful to the students in personality development become a perfect pharma professional.

UNIT I

Pharmaceutical Management: Meaning, Evolution-scientific, administrative and human relation approach. Process of management: Planning, organizing, staffing, directing, coordinating and controlling–a preliminary idea of concepts, processes and techniques. 

UNIT II

Fundamental concepts of production, financial, personal, legal and marketing functions with special reference to Pharmaceutical Management. Introduction to budgeting, costing, accounting, auditing and budgetary control. Entrepreneurship development. 

UNIT III

Understanding organizations: Meaning, process, types of organization structures and departmentation, line/staff authority, promoting organizational culture. Organizations, pharmaceutical services and functioning of hospital pharmacy, bulk drug unit, formulation unit, Ayurvedic and Unani manufacturing units and testing labs etc. 

UNIT IV

Professional Mangers; Tasks, responsibilities and skills needed. Leadership; Styles and managing change. Decision Making; Types, procedures, evaluation and selection of alternatives, decision making under various situations. Management information and decision support systems and time management. 

Personnel Management: Job Analysis, recruitment, selection, orientation and training, performance appraisal and compensation. Retrenchment, lay off and discharge. 

UNIT V

Management of Industrial Relations: Industrial disputes, settlement of disputes through various routes such as bargaining, etc. 

Motivational aspects, theories of motivation, group dynamics, rewards and incentives, interpersonal skills, significance of communication, its processes, measures for effective communication, conflict management. Stress management.

Outcome: 

· These topics are useful for the students to know how to manage a pharma industry and its various departments viz QA, QC, RA, Production etc.

· Along with this it aids the students to develop leadership qualities, communication &interpersonal skills, decisions making, motivation, organization &various managerial functions &professional skills required for a dynamic professional.

· Management helps to understand the concept of managerial control, its levels &role, importance in pharma industry

TEXT AND REFERENCE BOOKS

1. Marketing Management by Philip Kotlar; Prentice-Hall of India Ltd., New Delhi.0 

2. Management and Organization by Louis A. Allen; McGraw Hill, Tokyo..

3. Corporate Strategy by Ansoff, H.T.; McGraw Hill, New York. 

4. Modern Management by Hempran David R.; McGraw Hill, New York. 

5. Management by Stoner and Freeman; Prentice Hall, New Delhi. 

6. Motivation and Personality by Maslow, Abraham, Harper & Row, New York. 

7. Management of Organizational Behavior, Utilizing the Human Resources by Harcey, Paul and Blanchard Kenneth; Prentice Hall of India, New Delhi

8. Organization Structure, Process and out comes V thEdition Richard. H. Hall 

9. Principles and Methods of Pharmacy Management III rd Edition Harry A. Smith. 

10. Management “Global Perspective Heinz Weihrich, Harold Koontz by Tata Mcgraw Hill”. 

11. Personnel Management and Industrial Relations by P. C. Tripathi. 

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

I Year – I Sem M.Pharm (Pharmacognosy)
(Open Elective I)

HERBAL COSMETICS TECHNOLOGY

Objective: The topics helps the students to get exposed to processes involved in the manufacturing of herbal cosmetics including the skin and hair care herbal products preparation and their evaluation
UNIT I

a) Introduction, historical background and present status of Herbal cosmetics

b) Processes used in the manufacture of cosmetics-Emulsification, Mixing, compaction, Moulding, Packing. Raw materials used in preparation of herbal cosmetics

c) Quality, safety and efficacy of Herbal cosmetics

UNIT II

Skin care Products: Method of preparation, pharmaceutical and Pharmacological evaluation procedures for various formulations like Creams, Lotions, Lipsticks, Face packs. Elaborative study of five formulations under each category with regard to their composition and claims for various herbs used in them.

UNIT III

Hair care Products: Method of preparation, pharmaceutical and Pharmacological evaluation procedures for various formulations like Hair dyes, Creams, Oils and Shampoos. Elaborative study of five formulations under each category with regard to their composition and claims for various herbs used in them.

UNIT IV

A brief account of following herbals or herb extracts or herbal products of cosmetic importance such as Acacia concinna pods, Aloe Vera, Almond oil, Neem, Citrus aurantium peels, Henna, Turmeric, Liquorice, Olive oil, tea tree oil and wheat germ oil with special emphasis on their source, active principles and cosmetic properties.

UNIT V

1) General Principles of Quality control and standardization of cosmetics- Raw material control, finished product control.

2) Natural colorants : Biological Source, colouring principles, chemical nature and usage of the following  Annatto, Cochineal, Caramel, Henna, Indigo, Madder, Saffron , Turmeric

3) Flavours and Perfumes : Sandal wood oil, Orange oil, Lemon oil, Palmarosa oil,  Geranium oil.

Outcome:
Students will learn about the raw materials used in herbal cosmetics and get exposed to various preparations of herbal cosmetics.
References:

1. Cosmetics- Formulation, Manufacturing and Quality control –P.P.Sharma

2. Herbal Cosmetics Hand Book- H. Panda

3. Herbal Cosmetics by P.K Chattopadhyay

4. The Complete Technology Book on Herbal Perfumes and Cosmetics by H. Panda

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
I Year – I Sem M.Pharm (Pharmaconosy)

(Open Elective I)

PHARMACEUTICAL FORMULATION TECHNOLOGY

Objectives: Students will know the preformulation studies, methodology, different excipients used in solid dosage forms and their evaluation with references to production technologies. The students also know the optimization techniques and their applications in pharmaceutical industries.

Unit I: 

Preformulation: Goals of preformulation, solid state manipulation and characterization. pH dependent solubility of drug, equilibrium solubility, intrinsic dissolution of drug, particle size distribution.

Flow of Powders: Physical properties and importance. Angle of repose, Cars index, compressibility, bulk density, tapped density.

Unit II: 

Excipients used in various dosage forms like tablets, capsules, emulsions, suspensions, semisolids and sterile products. Knowledge of packing materials. Drug- excipient compatibility- Drug stability, factors affecting stability, stabilization methods.

Unit III: 

Tablets: Types of tablets, granulation methods, highlighting operations such as mixing, drying, milling, blending, lubrication and compression.

Tablet coating: Types of coating, steps involved in coating process- pan coating and fluid bed coating and problems associated with coating.

Hard Gelatin Capsules:  General principles and steps involved in the production of drug loaded hard gelatin capsules, filling operation, filling of powders, granules and pellets.

Unit IV: 

Dissolution: Principles of dissolution, factors influencing dissolution, official methods and apparatus. Dissolution of immediate release, controlled release and delayed release products.
Unit V: 

Stability testing: Chemical degradation and preventive measures. Various stability testing conditions and use of stabilizers in packing

Outcome: Students shall explain thepreformulation parameters, apply ICH guidelines and evaluate drug, drug excipients compatibility. Students also explain about formulation and development, use of excipients in tablets, powders, capsules, micro-encapsules and coating techniques. They also learn and apply the statistical design in different formulations. 
Text Books

1. Pharmaceutics - The Science of Dosage form design by ME Aulton.

2. Pharmaceutical Dosage forms - Tablets (Vol I, II and III) by Lieberman, Lachman and Schwartz.

3. Pharmaceutical Dosage forms - Capsules (Vol I, II and III) by Avis, Lieberman and Lachman.

4. Pharmaceutical Dosage forms – Disperse systems (Vol I, II and III) by Avis, Lieberman and Lachman.

5. Modern Pharmaceutics by Gilbert S. Banker and Christopher T. Rhodes.

6. Pharmaceutical statistics by Bolton

7. Industrial Pharmacy -  Selected Topics , CVS Subramanyam and J Thimmasetty, Vallabha Prakashan Delhi - 2013
Recommended Books:

1. The Theory and Practice of industrial Pharmacy by Leon Lachman, Herbert A. Lieberman. 

2. Remington’s Science and Practice of Pharmacy by A. Gennaro.

3. Ansel’s Pharmaceutical Dosage form and Drug delivery system by Loyd V. Allen, Jr. Nicholas G. Popovich, Howard C. Ansel.
4. Generic Drug Product Development by Leon Shargel and Isadore Kanfer.

5. Dispensing for Pharmaceutical Students by SJ Carter.
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                                           I Year – I Sem M.Pharm (Pharmacognosy)

LABORATORY – I ADVANCED PHARMACOGNOSY-I LAB

List of experiments 

1. Isolation of Curcumin from turmeric

2. Isolation of carotein from carotenoids.

3. Isolation of Hersperidin from orange peels

4. Isolation of Glyrrhizic acid from glyrrhiza

5. Isolation of Rutin from Nicotinia

6. Isolation of oleo-resin from ginger

7. TLC studies of Phytoconstituents

8. Estimation of phytoconstituents by various analytical methods. (UV, FTIR etc,.)
9. Perform Pharmalogical activity like anti-mitotic/ insecticidal activity of any plants as mentioned in the  
   syllabus

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

I Year – I Sem M.Pharm (Pharmacognosy)

LABORATORY – II -PHYTOCHEMISTRY LAB

List of experiments 

1. Preparation of extracts of organized crude drugs / Herbs by successive solvent extraction method to record the percentage yield and physical status of the respective extracts and for subjecting them to phytochemical screening.

2. Detection of Phytoconstituents by test tubes and TLC methods, such as 

a. Alkaloids,                     b. Steroids, Triterpenoids and their glycosides and saponins, 

c. Anthracene glycosides d. Flavanoids and  their glycosides

e. Coumarins                     f. Tannins 

3. a. Identification of alkaloids in a mixture by TLC 

  e.g. Atropine, Caffeine, Ergot, Piperine, Quinine, Reserpine, Strychnine and Brucine

b. Color reactions of different groups of alkaloids.

4. Isolation of the following Phytoconstituents

a. Caffeine from Tea leaves
b. Caffeine from marketed product

c. Calcium citrate  isolation 
d. Isolation of Strychnine and Brucine from Nux-Vomica by Column chromatography.

e. Piperine from black pepper

5. Detection, extraction, and estimation of volatile oils by Clevenger’s method (Hydrodistillation method).
JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

I Year – II Sem M.Pharm (Pharmacognosy)

(Core Course – IV)

 ADVANCED PHRMACOGNOSY-II
OBJECTIVE
Upon completion of the course, the student shall be able to know the, methods of detection of adulteration and evaluation techniques for the herbal drugs

UNIT I: 
 Adulteration and Deterioration: Introduction, Types of Adulteration/ Substitution of Herbal drugs, Causes and Measures of Adulteration, Sampling Procedures, Determination of Foreign Matter, DNA Finger printing techniques in identification of drugs of natural origin, detection of heavy metals, pesticide residues, phytotoxin, microbial contamination in herbs and their formulations.

UNIT II:  
a) A brief account on standardization parameters of herbal drugs.
b) Analytical Profiles of herbal drugs: Andrographis paniculata, Boswellia serata, Coleus forskholii, Curcuma longa, Psoralea corylifolia.
UNIT III: 

Analytical Profiles of herbal drugs: Bacopa monnieri, Commiphora mukul, Embelica officinalis, Glycyrrhiza glabra, Withania somnifera, Phylanthus amarus.
UNIT IV: 

a) Vegetable bitters: Biological source, Chemical Nature and description of bitter principles, and of the following – Chirata, Quassia, Calumba, Calamus, Cusparia, Serpentaria

b) Vegetable Laxatives: Biological source, Chemical Nature and description of purgation actions and therapeutics of the following: Senna, Cascara, Rubarb, Aloes, Isapgul, agar, castor oil

UNIT V:

Herbal cosmetics: General method of preparation and evaluation of Herbal Cosmetics such as 

a. Skin care products b. Hair care preparations with examples and claims for the various herbal materials used in them.

b. A brief account of following herbals or herb extracts or herbal products of cosmetic importance such as Acacia  pods,  Aloe Vera, Almond oil, Neem,  Henna, Liquorice, Olive oil, Sandal wood, tea tree oil and wheat germ oil with special emphasis on their source, active principles and cosmetic properties.

Outcome: Helps the students to know about common bitters, laxatives and the analytical profiles of some herbal drugs and herbal cosmetics used in everyday life.

Recommended/ Reference books

1. Quality control of herbal drugs by P.K. Mukherjee

2. Phytochemical methods of chemical analysis by Harbone

3. Standardization of botanicals by V. Rajpal, Vol I &II

4. Herbal Drug industry by Chowdary

5. Herbal cosmetic technology by Pandeya

6. Plant Drug Analysis by Wagner H and Bladt S.
7. Text book of Pharmacognosy by C.K. Kokate, Purohit, Gokhlae (1996), Nirali Prakashan, New Delhi.
8. Bioactive Natural products, Detection, Isolation and Structuarl determination second edition by Steven M. Colegate and Russell J. Molyneux.
9.  Text book of Pharmacognosy and Phytochemistry by Vinod D. RangarI (2002), Part I & II, Career 
     Publication, Nasik, India
10. Herbal Drug Technology by SS Agarwal and paridhavi

11. Herbal Drugs Quality and Chemistry by D. D. Joshi

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

I Year – II Sem M.Pharm (Pharmacognosy)
(Core Course – V)
INDIAN SYSTEM OF MEDICINE

Objectives: Exposure to principles and concepts of alternative systems of medicine like ayurveda, siddha, homeopathy and unani medicine. To acquire knowledge on the methods of preparation and use of formulations of various systems of medicines.

UNIT I

Introduction to various systems of Indigenous Medicine. Ayurvedic Pharmacopoeia of India-Format of API monographs for ayurvedic formulations.  Principles and Concepts of Ayurveda, History and Development of Ayurvedic medicine. Introduction to different dosage forms and Preparation Methods of Ayurvedic medicines.
UNIT II


Definition and Method of preparation of following Ayurvedic formulations with their uses.

a. Churnas :  Triphala churna, Trikatu churna, Hing vashtak churna.

b. Vati : Chandraprabhavati, Eladi vati, Lavangadi vati

c. Taila: Bala taila, Bhringaraj taila, Shatabindu taila.

d. Bhasma: Rasaka bhasma, Swarna bhasma, Loha bhasma
UNIT III

Definition and Method of preparation of following Ayurvedic formulations with their uses.

a. Ghrita :  Brahmi ghrita, Jhatyadhi ghrita, Kshirashataphala ghrita

b. Asavas/Arishtas: Chandan asava, Dashamoola arishta, Kumari asava,.

c. Swaras :  Amalaki Swaras, Nimbu Swaras, Tulsi Swaras 

d. Lehya  :  Vasavalehya, Kusumandavalehya, Cyavanaprasavalehya

UNIT IV

A brief History, Origin and development of Homeopathy. Fundamentals, concepts and Principles of Homeopathy. Introduction to different dosage forms and method of preparation of Homeopathic medicines.
UNIT V

Principles of Unani and Siddha systems of medicines, their merits and demerits. Introduction to different dosage forms and method of preparations of Unani medicines.
 Outcome: Helps the students in understanding the influence of various alternative systems of medicine in the development of herbal drugs. 

Recommended / Reference books

1. Ayurvedic formulary of India, Govt. of India

2. Homeopathic Pharmacopoeia

3. Unani Medical Systems

4. Pharmacopoeial standards for Ayurvedic formulations CCRAS,Delhi

5. Ayurvedic pharmacopoeia 

6. Indian herbal pharmacopoeia vol.1 & 2 RRL,IDMA

7. Standardization by Botanicals by V.Rajpal , Vol1 , Eastern Publishers New Delhi

8. Healing plants of peninsular India by Parrota CABI Publications.

9. Principles of integrated medicines by Mathur PR
JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

I Year – II Sem M.Pharm (Pharmacognosy)

(Core Course – IV)

HERBAL DRUG TECHNOLOGY

Objectives: Helps the students in getting exposed to methods of extraction, preparation and purification of herbal extracts. To acquire knowledge on the preparation and standardization of herbal preparation. They will expose to various research institutions of natural products.

UNIT I

Equipment for preparing herbal extracts: Process and equipments- Name of the equipment and its uses with merits and demerits in each of the following unit operations in the extraction process.

1.
Size reduction

2.
Filtration

3.
Evaporation/Distillation

4.
Drying of extracts
5.
Solvent recovery


UNIT II

Definition, classification of natural excipients:  Sources, Chemical nature, Description parameters Pharmaceutical uses and storage conditions of following Natural excipients

Binding agents, disintegrating agents, diluents, emulsifying agents:

Acacia, Tragacanth, Alginates, CMC, Gelatin, Pectin, Lactose, Starches, Talc, 

Ointment bases, suppository bases and Hardening agents: Beeswax, Cocoa butter, Lanolin, Hard paraffin
UNIT III

Methods of preparation and Evaluation of Herbal Tablets, Capsules, Ointments and other dosage forms.  Study of any three formulations under each category with respect to their formulas and claims for various herbs used in them

UNIT IV

a. Regulations and Claims – Current Products: Label Claims, Nutrient Content Claims, health claims, Dietary Supplements Claims.

b. Food Laws and Regulations, FDA, FPO, MPO, BIS, AGMARK.
UNIT V

a) Natural colorants: Biological Source, coloring principles, chemical nature and usage of the following  Annatto, Cochineal, Caramel, Henna, Indigo, Madder, Saffron , Turmeric

b) Natural sweeteners:
 i) Definition of nutritive and non nutritive sweeteners, qualities of an ideal sweetner and sweetness potency.

ii) Biological source, chemical nature, extraction details and usage of the following: Steviosides, Glycyrrhizin, Rebaudoside

Out comes: Helps the students to understand the organization and research of natural products in herbal drugs industries

Recommended/ Reference books:

1. Textbook of Pharmacognosy by G.E.Trease, W.C.Evans,ELBS
2. Textbook of HPTLC by P.D. Seth.

3. Herbal Perfumes and cosmetics by Panda

4. Pharmacognosy by V.E Tyler, LR Brandy and JE Robbers (KM Varghese & co., Mumbai)

5. Natural Excipients by R. S Gaud, Surana.

6. Herbal Drug industry by RD Chowdary

7. Herbal Drug Technology by SS Agarwal

8. Pharmacognosy and Phytochemistry by VD Rangari.

9. Indian Pharmacopoeia

10. Dietetics by Sri Lakshmi

11. Pharmaceutical Dosage forms - Tablets (Vol I, II and III) by Lieberman, Lachman and Schwartz.

12. Pharmaceutical Dosage forms - Capsules (Vol I, II and III) by Avis, Lieberman and Lachman.

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

I Year – IISemM.Pharm (Pharmaceutics/Pharm Tech)
(Core Elective- II)
BIOSTATISTICS AND RESEARCH METHODOLOGY
Objective: The student shall know the introduction, scope of biostatistics and Research work, calculation and present of the data.  It also informs the students, how the present research work writing and correlating.

UNIT I

Introduction and scope of biostatistics: Use of statistics in Pharmacy. Population and Sample collection. Stages of research, types of data and methods of data collections. Data arrangement and presentation, formation of table and charts.

UNIT II
Measures of central tendency: computation of means, median and mode from grouped and ungrouped data. 

Measure of dispersion: computation of variance, standard deviation, standard error and their coefficients.

UNIT III
Measures of Correlation and Regression
Probability rules: Binomial, Poison and Normal distribution. 
Hypothesis testing: Student ‘t’ test, Chi square test, 
UNIT IV

Experimental designing, planning of an experiment, replication and randomization. 
Analysis of Variance (ANOVA): 1-way

UNIT V

Developing a research question, Resources for research question, 

Literature Review: Traditional Qualitative Review, 

Meta-Analysis—A Quantitative Review

Preparation of Research Proposal

Variables—Definition of Variable, Types of variables (Dependent and Independent variables, Confounded variables), Measurement of variables, Types of measurement scales and their comparison. Reliability and Validity of Measurements.
The research report paper writing/ thesis writing:
Different parts of the research paper

1. Title-Title of project with authors’ name

2. Abstract – Statement of the problem, Background list in brief and purpose and scope

3. Key words

4. Methodology- subject, apparatus, instrumentation and procedure

5. Results – tables, graphs figure and statistical presentation

6. Discussion support or non-support of hypothesis, practical and theoretical implications

7. Conclusion

8. Acknowledgements

9. References

10. Errata

11. Importance of Spell check for entire projects

12. Uses of footnotes

Outcome: The student will be known the Biostatistics arrangement, presentation and formation of tables and charts.  They also know the correlation and regression & application of different methods, analysis of data and also learn how to write dissertation, thesis and Research paper.
Text Books
1. Deepak Chawla NeenaSondhi, Research Methodology Concepts and Cases, Vikas books publishers  

2. Donald H. McBurney -Theresa L. White   “Research Methods” ( Cengage learning India Pvt. Ltd)
Reference Books

1. Remington”s Pharmaceutical Sciences 

2. Theory & Practice of Industrial Pharmacy by Lachman

3. Statistics for business and economics 3rd edition by Vikas books publications

4. Biostatistics & Computer applications by GN Rao and NK Tiwari

5. Sokal, R.R. and Rohlf, F.J. 1987. An Introduction to Biostatistics. W.H. Freeman and Company.
6. Bailey, N.T.J. 1981. Statistical Methods in Biology. English University Press.

7. Mitchell, K. and Glover, T. 2001. Introduction to Biostatistics. McGraw Hill, Publishing Co.

8. Biostatistics and Computer Applications by G.N. Rao and N.K. Tiwari

9. Fundamentals of Biostatistics by Khan and Khanum

10. Research Methodology by RK Khanna bis and SuvasisSaha

11. Research methods and Quantity methods by G.N.Rao

12. A practical approach to PG dissertation.

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

I Year – II Sem M.Pharm (Pharmacognosy)
(Core  Elective –II )

MEDICINAL PLANT BIOTECHNOLOGY
Objective: The topics are designed to help the students to get exposed to various techniques of plant tissue culture. Use the biotechnological techniques for obtaining and improving the

quality of natural products/medicinal plants
UNIT I

Introduction to Plant biotechnology: Historical perspectives, prospects for development of plant biotechnology as a source of medicinal agents. Laboratory Organization, Sterilization techniques (Aseptic transfer) Concepts of Totipotency, Nutritional requirements, Media preparation, Explant preparation, Establishment of Aseptic cultures. Biotechnological applications of Plant Tissue culture in pharmacy and allied fields.
UNIT II

Different tissue culture techniques: Types and techniques of plant tissue culture, Organogenesis and embryogenesis, Protoplast fusion, synthetic seed and Micro propagation of medicinal and aromatic plants.
UNIT III

Immobilization techniques & Secondary Metabolite Production: Immobilization techniques of plant cell and its application, Precursors and elicitors on production of secondary metabolites, Cryopreservation of germ plasm.

UNIT IV

Biotransformation and Trangenesis: Biotransformation   of Plant Cell Culture and its importance in  secondary metabolite production.  Bioreactors for pilot and large scale cultures of plant cells and   retention of biosynthetic potential in cell culture. Transgenic   technology-   Hairy root multiple   shoot cultures and their applications.
UNIT V

Secondary metabolism in tissue cultures with emphasis on production of medicinal agents-

Production of Secondary metabolites from callus culture and suspension culture with emphasis on production of biomedicinals like- Ajmalicine,  Artemisin, Shikonin, Carotenoids   and Rosemarinic acid.
Outcome: Students will gain the knowledge about various strategies of plant tissue culture and students will gain knowledge about various secondary metabolites produced by plant tissue culture.
References:

1. Pharmacognosy and Pharmacobiotechnology by Ashutoshkar

2. Introduction to plant tissue culture by M.K.Razadam

3. Plant Tissue Culture by Bhojwani

4. Medicinal Plant Biotechnolgy by ciddi veeresham

5. Molecular Biology and Biotechnology by J.M.Walker and E.D.Gingo

6. Advanced methods in Plant breeding and Biotechnology by David R Mirray

7. Biotechnology by Purohit and Mathur, Agro-Bio, 3rd revised edition.
8.  Biotechnological applications to tissue culture by Shargool, Peter D, Shargoal, CKC Press.
9. Pharmacognosy by Varo E. Tyler, Lynn R. Brady and James E. Robberrt, That Tjen, NG
10. Plant tissue culture by Street

11. Medicinal plant biotechnology by Ciddi Veeresham

12. Pharmaceuticals biotechnology by S.P. Vyas & V.K.Dixit

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

I Year – II Sem M.Pharm (PHARMACEUTICAL ANALYSIS)
(Open Elective- II)

SCREENING METHODS AND CLINICAL RESEARCH
Objective:- The students is going to study about various techniques for screening of drugs for various pharmacological activities and guide lines for handling animals and human and animal ethics for screening of drugs.

UNIT I

Care Handling and breeding techniques of laboratory animals, Regulations for laboratory animals, CPCSEA guidelines, alternatives to animal studies, Good laboratory Practices.
UNIT II

Bioassays: Basic principles of Biological standardization: Methods used in the bio-assay of Rabbis Vaccine, Oxytocin, Tetanus Antitoxin and Diphtheria Vaccine. Test for pyrogens.
UNIT III

Toxicity tests: OECD guidelines, determination of LD50, acute, sub-acute and chronic toxicity studies.
UNIT IV

Organization of screening for the Pharmacological activity of new substances with emphasis on the evaluation of psychopharmacological, anti-inflammatory, analgesic and anti-diabetic.

UNIT V

Clinical evaluation of new drugs, Phases of clinical trial, Ethics in human research.
Outcome: - The expected outcomes are student will know how to handle animals and know about various techniques for screening   drugs for different pharmacological activities and guidelines and regulations for screening new drug molecules on animals and human volunteers. 

Text Books:
1. Screening methods in Pharmacology, Vol.-1&2 by Robert .A. Turner and Peter Hebborn.

2. Drug discovery and evaluation by H.G.Vogel and W.H.Vogel, Springerverlag, Berlin   Heideleberg.

3. Handbook of experimental pharmacology by S.K. Kulkarni, Vallabh Prakashan, Delhi.

4. Textbook of clinical trials edited by David Machin, Simon Day and Sylvan green.

, VallabhPrakashan, Delhi. 
Reference Books:

1. ICH of technical requirements for registration of pharmaceuticals for human use, ICH harmonized tripartite guidelines - Guidelines for good clinical practice, E6, May 1996.

2. Good clinical practice - Guidelines for Clinical trials on pharmaceutical products in India, Central drug standard control organization, New Delhi, Minister of Health- 2001.
JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

I Year –II SemM.Pharm (Pharmacognosy)
(Open Elective- II)

NANO BASED DRUG DELIVERY SYSTEMS

Objective -   To develop expertise regarding suitability and evaluation of nanomaterials, able to apply the properties to the fabrication of nanopharmaceutical, evaluate the intensity of dosage forms and availability for targeting and controlled delivery.

I – Introduction to Nanotechnology

a) UNIT Definition of nanotechnology

b) History of nanotechnology

c) Unique properties of nanomaterials

d) Role of size and size distribution of nanoparticles properties, classification.
UNIT II – Synthesis of Nanomaterials

a) Physical, chemical and biological Methods

b) Methods for sysnthesis of

· Gold nanoparticles

· Magnetic nanoparticles

· Polymeric nanoparticles

· Self – assembly structures such as liposomes , micelles, aquasomes and  nano emulsions
UNIT III 

Biomedical applications of Nanotechnology

a) Nanotechnology products used for in vitro diagnostics

b) Improvements to medical or molecular imaging using nanotechnology

c) Targeted nanomaterials for diagnostic and therapeutic purpose
Unit IV 

Design of nanomaterials for drug delivery, pulmonary and nasal drug delivery, nanomaterials for cancer therapy and cardiovascular diseases. Localized drug delivery systems.
Unit V

Characterization including the principles, size reduction, analysis of nanoparticles, size, PDI, size separation, stability, methods of analysis regarding integrity and release of drugs.

Outcomes – The students should be able to select the right kind of materials, able to develop nano formulations with appropriate technologies, evaluate the product related test and for identified diseases

Recommended Books:

1. Nanomedicine and Nanoproducts: Applications, Disposition and Toxicologyin the Human body, Eiki Igarashi, CRC press. 2015

2. Nanotechnology and Drug Delivery Volume one and two: Nanoplatforms in Drug Delivery, Jose L.Arias,CRC press 

3. Nano: The Essentials: Understanding Nanosicence and Nanotechnology, T.Pradeep, Tata McGraw-Hill Publishing Company Limited, New Delhi, 2008.

4. Nanocrystals: Synthesis, Properties and Applications, C.N.R.Rao, P.J.Thomas and G.U. Kulakarni, Springer(2007)

5. Nanostructures and Nanomaterilas: Synthesis, Properties and Application, GuozhongGao, Imperial College Press(2004)
6. Nanochemistry:A Classical Approach to Nanomaterials – Royal Society for Chemistry, Cambridege, UK (2005)
7. Nanocomposite science and technology, pulickelM.Ajayan, Linda S.Schadler, paulV.Braun, Wiley-VCH Verlag, Weiheim (2003)
8. Nanoscale materials in chemistry, Edited by Kenneth J.Klabunde, John Wiley & Sons,2009
9. Nanoparticles as Drug carriers, Vladimir P Torchiling, Imperial College Press, USA, 2006
10. Introduction to Nano Science and Technologies, AnkaneyuluYerramilli, BS Publications.2016
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I Year – II Sem M.Pharm (Pharmacognosy)
(Open Elective- II)
STABILITY OF DRUGS AND DOSAGE FORMS
Objective: These topics are designed impart a specialized knowledge to preserve the properties of drugs and dosage forms during manufacture storage and shelf life. The understanding of properties and evaluation of stability during storage, by solution and solid state against several factors of degradation
UNIT-I

 Drug decomposition mechanisms:

1. Hydrolysis and acyltransfers: Nature of reaction, structure and utility, stabilization of Pharmaceutical examples. 

2. Oxidation: Nature of oxidation, kinetics of oxidation, oxidation pathways of pharmaceutical, Interest Inhibition of oxidation

3. Photolysis: Energetics of photolysis, kinetics photolysis, photolytic reactions of pharmaceutical interest, prevention of photolytic reactions. 

UNIT-II

Solid state chemical decomposition: Kinetic of solids state decomposition, Pharmaceutical examples of solid state decomposition, Pure drugs, drug excipient and drug-drug interaction in solid state, methods of stabilization.

 Physical stability testing of dosage forms:

1. Solids – tablets, capsules, powder and granules

2. Disperse systems

3. Microbial decomposition

4. Over-view, physical stability of novel drug carriers, liposomes, niosomes, nano-particles.

UNIT-III

Identification and quantitative determination of preservatives, Antioxidants, colouring materials, emulsifiers and stabilizers in Pharmaceutical formulation.

Analysis of drugs from biological samples including, selection of biological sample, extraction of drugs by various methods as LLE, SPE and Membrane filtration.Factors affecting extraction of drugs.

UNIT-IV

General method of analysis to determine the quality of raw materials used in cosmetic industry. .. Indian Standard Specifications (ISI) laid down for sampling and testing of various cosmetics in finished form by the Bureau of Indian Standards.

UNIT-V

Methods of analysis to determine the quality of cosmetics in the finished forms such as Hair care products, Skin care products, Baby care products, Dental products, Personal hygiene products, Colour cosmetics, Ethnic products, Colour makeup preparation, Lipsticks, Hair setting lotions and Eye shadows. Toxicity testing in cosmetics and Safety and Legislation of Cosmetic products.

Stability studies: Concept of stability studies.

a) cGMP& ICH guidelines for Accelerated stability Testing. 

b) Interaction of containers & closure Compatibility Testing.

Outcome:  The students should describe the evaluation of stability of solutions, solids and formulations against adverse conditions. The students should be able to suggest the measures to retain stability and storage conditions for retaining the efficacy of the products.
REFERENCE BOOKS :

1. Comprehensive Pharmacy Review 5th Edition by Leon Shargel, Alan H. Mutnick, Paul F. Souney, Larry N. Sawnson – 2004.
2. A. H. Beckett and J. B. Stenlake Practical Pharmaceutical Chemistry, Part I and Part II, 4th Edition. 3. G. H. Jeffery, J. Basset, J. Mendham, R. C. Denny (Rev. by) Vogels Text Book of Quantitative Chemical Analysis, 5th Edition 1989, ELBS.

3. The Controller of Publications; New Delhi, Govt. of India, Indian Pharmacopoeia, Vol. I and Vol. II - 2010. 

4. J. B. Wilkinson and R. J. Moore :Herry’sCosmeticology; Longman Scientific and Technical Publishers, Singapore. 

5. P.D. Sethi; Quantitative Analysis of Drugs in Pharmaceutical Formulations, 3rd Edition - 1997, 

6. Classification of cosmetics raw materials and adjuncts IS 3958 of Indian Standards Institution (BIS). 

7. Cosmetic and toilet goods – methods of sampling IS 3958 of Indian Standards Institution (BIS). 

8. Methods of sampling and test for various cosmetics as laid down by Bureau of Indian Standards. 

9. Drug stability: Principles and practices by Jens T. Carstensen

10. Stability Testing of Drug Products by W.Grimm. 12. Stability of Drugs and Dosage Forms by Yoshioka and Stella.

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

I Year –II SemM.Pharm (Pharmacognosy)
(Open Elective- II)
ENTREPRENEURSHIP MANAGEMENT
Objective:This course is designed to impart knowledge and skills necessary to train the

students on entrepreneurship management.
UNIT I

Conceptual Frame Work: Concept need and process inentrepreneurship development. Role of enterprise in national andglobal economy. Types of enterprise – Merits and Demerits.Government policies and schemes for enterprise development.Institutional support in enterprise development and management.
UNIT II

Entrepreneur: Entrepreneurial motivation – dynamics ofmotivation. Entrepreneurial competency –Concepts. DevelopingEntrepreneurial competencies - requirements and understandingthe process of entrepreneurship development, self-awareness,interpersonal skills, creativity, assertiveness, achievement, factorsaffecting entrepreneur role.
UNIT III

Launching And Organising An Enterprise: Environmentscanning – Information, sources, schemes of assistance,problems. Enterprise selection, market assessment, enterprisefeasibility study, SWOT Analysis. Resource mobilisation -finance, technology, raw material, site and manpower. Costing

and marketing management and quality control. Feedback,monitoring and evaluation.
UNIT IV

Growth Strategies And Networking: Performance appraisal andassessment. Profitability and control measures, demands andchallenges. Need for diversification. Future Growth – Techniquesof expansion and diversification, vision strategies. Concept anddynamics. Methods, Joint venture, co-ordination and feasibilitystudy.
UNIT V

Preparing Project Proposal to Start on New EnterpriseProject work – Feasibility report; Planning, resource mobilisationand implementation.
Outcome: On completion of this course it is expected that students will be able tounderstand,

· The Role of enterprise in national and global economy

· Dynamics of motivation and concepts of entrepreneurship

· Demands and challenges of Growth Strategies And Networking
Text and reference books

1. Akhauri, M.M.P.(1990): Entrepreneurship for Women in India, NIESBUD,

New Delhi.

2. Hisrich, R.D & Brush, C.G.(1996) The Women Entrepreneurs, D.C. Health

& Co., Toranto.

3. Hisrich, R.D. and Peters, M.P. (1995): Entrepreneurship – Starting,

Developing and Managing a New Enterprise, Richard D., Inwin, INC, USA.

4. Meredith, G.G. etal (1982): Practice of Entrepreneurship, ILO, Geneva.

5. Patel, V.C. (1987): Women Entrepreneurship – Developing NewEntrepreneurs, Ahmedabad EDII
6. Arya kumar.(2012): Entrepreneurship- Creating and Leading an Entrepreneurial Organization, Pearson
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(Open Elective II)

CLINICAL RESEARCH AND PHARMACOVIGILANCE

Objective:
This subject will provide a value addition and current requirement for thestudents in clinical research and pharmacovigilance. It will teach the students onconceptualizing, designing, conducting, managing and reporting of clinical trials.This subject also focuses on global scenario of pharmacovigilance in differentmethods that can be used to generate safety data. It will teach the students indeveloping drug safety data in pre-clinical, clinical phases of drug developmentand post market surveillance.

UNIT-I 

Regulatory Perspectives of Clinical Trials:

Origin and Principles of International Conference onHarmonization - Good Clinical Practice (ICH-GCP) guidelinesEthical Committee: Institutional Review Board, EthicalGuidelines for Biomedical Research and Human Participant-Schedule Y, ICMR, Informed Consent Process: Structure and content of anInformed Consent Process Ethical principles governing informedconsent process

UNIT-II
Clinical Trials: Types and Design:

Experimental Study- RCT and Non RCT,Observation Study: Cohort, Case Control, Cross sectionalClinical Trial Study TeamRoles and responsibilities of Clinical Trial Personnel: Investigator,Study Coordinator, Sponsor, Contract Research Orgization andits management.
UNIT-III
Clinical Trial Documentation: 
Guidelines to the preparation of documents, Preparation of protocol, Investigator Brochure, CaseReport Forms, Clinical Study Report Clinical Trial Monitoring-Safety Monitoring in CTAdverse Drug Reactions: Definition and types. Detection andreporting methods. Severity and seriousnessassessment.predictability and preventability assessment. Management of adverse drug reactions; Terminologies of ADR.

UNIT-IV
Basic aspects, terminologies and establishment of pharmacovigilance: 

History and progress of pharmacovigilance, Significance of safetymonitoring, Pharmacovigilance in India and international aspects,WHO international drug monitoring programme, WHO andRegulatory terminologies of ADR, evaluation of medication safety,Establishing pharmacovigilancecentres in Hospitals, Industry andNational programmes related to pharmacovigilance. Roles andresponsibilities in Pharmacovigilance.
UNIT-V
Methods, ADR reporting and tools used in pharmacovigilance:

International classification of diseases, International Nonproprietarynames for drugs, Passive and Active surveillance,Comparative observational studies, Targeted clinicalinvestigations and Vaccine safety surveillance. Spontaneousreporting system and Reporting to regulatory authorities,Guidelines for ADRs reporting. Argus, Aris G Pharmacovigilance,VigiFlow, Statistical methods for evaluating medication safety

data.
Outcome:

· Upon completion of the course, the student shall be able to,

· Explain the regulatory requirements for conducting clinical trial

· Demonstrate the types of clinical trial designs

· Explain the responsibilities of key players involved in clinical trials

· Execute safety monitoring, reporting and close-out activities

· Explain the principles of Pharmacovigilance

· Detect new adverse drug reactions and their assessment

· Perform the adverse drug reaction reporting systems and communication in pharmacovigilance
REFERENCES
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LABORARTORY – IV – ADVANCED PHARMACOGNOSY- II LAB

List of Experiments:

1. Estimation of total flavonoid content in herbal raw materials
2. Estimation of total phenolic content in herbal raw materials

3.  Estimation of total alkaloid content in herbal raw materials

4. Determination of Sennoside content in Senna leaves by colorimetric analysis

5. Determination of Withania  alkaloids/steroids  by colorimetric analysis

6. Determination of moisture content and heavy metals in crude drugs.

7. Determination of adulterant herbal drugs. 

8. Estimation of biochemical parameters using Auto analyzer.

9. Preparation and evaluation of any two hair care products. 

10. Preparation and evaluation of any skin care products.
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LABORARTORY – IV - HERBAL DRUG TECHNOLOGY

List of Experiments:

1. Isolation of Lawsone from Henna leaves.
2. Isolation of sennosides from senna leaves.
3. Determination of swelling index of natural gums.

4. Isolation of nucleic acid from cauliflower heads

5. Isolation of Pectin from orange peels.

6. Isolation and evaluation of starches from potatoes and rice

7. Preparation and standardization of any two herbal tablets

8. Preparation and evaluation of herbal ointments.
9. Extraction and isolation of coloring principles of Natural colorants
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