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Tns-fi-fuie 

Crosscutting Issues Relevant To Professional Ethics, Gender, Human Values, 

Environment & Sustainability Into The Curriculum 

Name of the subject 
( Code) 

Issues Encompassed 

Sr no. Professional 
ethics 

Gender 
Human 
values 

Environment & 
sustainability 

First Year B. Pharm (Sem I) 

1. Communication skills (BP105T) V 

2. Computer Applications in 
Pharmacy (BP205T) 

v' - - 

3. Environmental Sciences (BP 
206T) 

- 

Third Year B Pharm ( Sem V) 

4. 
T 

Formulative Pharmacy 
CBP502) 

V - 

5. 

¥ 

Pharmaceutical Jurisprudence (BP 
505) 

- / - 

v 6. Pharmaceutical Quality 
Assurance (BP 606) 

/ - - V 

Final Year B Pharm (Sem-VII & VIII) 

7. Industrial Pharmacy (BP702) - - - 

8. Pharmacy Practise (BP703) ✓ - 

9. Practise School (BP706S) ✓ - ■/ 

10. Social and preventive pharmacy 
(BP 802T) 

✓ ■/ V 

11. Pharma Marketing Management 
(BP803ET) 

- - 

12. Dietary Supplements & 
Neutraceuticals (BP812ET) 

✓ - - 

13. Cosmetic Science (BP809ET) / - / 

. 14. Project work (BP813ET) - - - / 

F. Y.M Pharm , 

15. Pharmacological & Toxicological 
screening Methods -1 
(MPL 103T) 

✓ - - 

16. Pharmacological & Toxicological 
screening Methods-II 
(MPL 202T) 

17. Principles of Drug Discovery 
(MPH203T) 

/ 

18. Journal Club (MPH302) 
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BP105T.COMMUN1CATION SKILLS (Theory) 

30 Hours 

Scope: This course will prepare the young pharmacy student to interact effectively with 
doctors, nurses, dentists, physiotherapists and other health workers. At the end of this 
course the student will get the soft skills set to work cohesively with the team as a team 
player and will add value to the pharmaceutical business. 

Objectives: 

Upon completion of the course the student shall be able to 

1. Understand the behavioral needs for a Pharmacist to function effectively in the 
areas of pharmaceutical operation 

2. Communicate effectively (Verbal and Non Verbal) 

3. Effectively manage the team as a team player 

4. Develop interview skills 

5. Develop Leadership qualities and essentials 

Course content: 
* 

UNIT — I ^ Hours 
* 

• Communication Skills: Introduction, Definition, The Importance of Communication, 
The Communication Process - Source, Message, Encoding, Channel, Decoding, 
Receiver, Feedback, Context 

• Barriers to communication: Physiological Barriers, Physical Barriers, Cultural 
Barriers, Language Barriers, Gender Barriers, Interpersonal Barriers, Psychological 
Barriers, Emotional barriers 

• Perspectives in Communication: Introduction, Visual Perception, Language, Other 
factors affecting our perspective - Past Experiences, Prejudices, Feelings, Environment 

UNIT-II 07 Hours 

• Elements of Comfnunication: Introduction, Face to Face Communication - Tone of 
Voice, Body Language (Non-verbal communication), Verbal Communication, Physical 
Communication 

• Communication Styles: Introduction, The Communication Styles Matrix with example 
for each -Direct Communication Style, Spirited Communication Style, Systematic 
Communication Style, Considerate Communication Style 

£3 Q, 
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UNIT-III 
07 Hours 

Bas'e Listening Skills: Introduction, Self-Awareness, Active Listening, Becoming an 
Active Listener, Listening in Difficult Situations 8 

Effective Written Communication: Introduction, When and When Not to Use Written 
Communication - Complexity of the Topic, Amount of Discussion' Required, Shades of 
Meaning, Formal Communication ' 

- Writing Effectively: Subject Lines, Put the Main Point First, Know Your Audience 
Organization of the Message /vuuience, 

UNIT-IV 
05 Hours 

• Interview Skills: Purpose of an interview, Do's and Dont's of an interview 

• Giving Presentations: Dealing with Fears, Planning your Presentation, Structuring Your 
Presentation, Delivering Your Presentation, Techniques of Delivery 

UNIT - V 
04 Hours 

Sofgr;SdTscusnsio0nUCti0n' CommUnica,io" skills 8™P discussion. Do's and 

wCfCO// 
£ 61 9> \A 
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BP111P.C0MMUNICATI0N SKILLS (Practical) 

2 Hours / week 

i^r8 learnin8 m0dUleS ^t0 ^ C0,Ul"C,ed "Si"g wordsworth"' English language 

Basic communication covering the following topics 

Meeting People 

Asking Questions 

Making Friends 

What did you do? 

Do's and Dont's 

Pronunciations covering the following topics 

Pronunciation (Consonant Sounds) 

Pronunciation and Nouns 

Pronunciation (Vowel Sounds) 

Advanced Learning 

Listening Comprehension / Direct and Indirect Speech 

Figures of Speech 
t 

Effective Communication 

Writing Skills 

Effective Writing 

Interview Handling Skills 

E-Mail etiquette 

Presentation Skills 
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Recommended Books: (Latest Edition) 

1. Basic communication skills for Technology, Andreja. J. Ruther Ford, 2nd Edition 

Pearson Education, 2011 

2. Communication skills, Sanjay Kumar, Pushpalata, 1 stEdition, Oxford Press, 2011 

3. Organizational Behaviour, Stephen .P. Robbins, 1 ^Edition, Pearson 2013 ' 

4. Brilliant- Communication skills, Gill Hasson, 1 ^Edition, Pearson Life, 2011 

5. The Ace of Soft Skills: Attitude, Communication and Etiquette for success, Gopala 

Swamy Ramesh, 5 Edition, Pearson, 2013 

6. Developing your influencing skills, Deborah Dalley, Lois Burton, Margaret, Green 

hall, 1st Edition Universe of Learning LTD, 2010 

7" p^—00 SkillS f0r professionals' Konar nira' 2ndEdition, New arrivals - 

8 ^ou01131'^ deVel0pment and soft skills' Barun K Mitra> 1 Edition, Oxford Press, 

9. Soft skill for everyone, Butter Field, 1st Edition, Cengage Learning india pvt.ltd, 

10. Soft skills and professional communication, Francis Peters SJ, lstEdition Mc Graw 

Hill Education, 2011 

11. Effective communication, John Adair, 4thEdition, Pan Mac Millan,2009 

12. Bringing out the best in people, Aubrey Daniels, 2ndEdition, Mc Graw Hill, 1999 

46 



6 

2. 

3 

4 

5 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

BP210P. COMPUTER APPLICATIONS IN PHARMACY (Practical) 

Design a questionnaire using a word processing package to gather information 

about a particular disease. 

Create a HTML web page to show personal information. 

Retrieve the information of a drug and its adverse effects using online tools 

Creating mailing labels Using Label Wizard , generating label in MS WORD 

Create a database in MS Access to store the patient information with the required 

fields Using access 

Design a form in MS Access to view, add, delete and modify the patient record 

the database 

Generating report and printing the report from patient database 

Creating invoice table using - MS Access 

Drug information storage and retrieval using MS Access 

Creating and working with queries in MS Access 

Exporting Tables, Queries, Forms and Reports to web pages 

Exporting Tables, Queries, Forms and Reports to XML pages 

in 

Recommended books (Latest edition): 

1. Computer Application in Pharmacy - William E.Fassett -Lea and Febiger, 600 

South Washington Square, USA, (215) 922-1330. 

2. Computer Application in Pharmaceutical Research and Development -Sean Ekins - 

Wiley-Interscience, A John Willey and Sons, INC., Publication, USA 
3. Bioinformatics (Concept, Skills and Applications) - S.C.Rastogi-CBS Publishers and 

Distributors, 4596/1- A, 11 Darya Gani, New Delhi — 110 002(INDIA) 
4. Microsoft office Access - 2003, Application Development Using VBA, SQL Server, 

DAP and Infopath - Gary N.Prague - Wiley Dreamtech India (P) Ltd., 4435/7, 

Ansari Road, Daryagani, New Delhi - 110002 

<5 
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BP 206 T. ENVIRONMENTAL SCIENCES (Theory) 

1. 
2. 
3. 
4. 

lOhours 

ScopeiEnvironmental Sciences is the scientific study of the environmental system and 
the status of its inherent or induced changes on organisms. It includes not only the study 
o physical and biological characters of the environment but also the social and cultural 
factors and the impact of man on environment. 

Objectives: Upon completion of the course the student shall be able to: 

Create the awareness about environmental problems among learners. 
Impart basic knowledge about the environment and its allied problems. 
Develop an attitude of concern for the environment. 
Motivate learner to participate in environment protection and environment 
improvement. 

5. Acquire skills to help the concerned individuals in identifying and solving 

environmental problems. 
6. Strive to attain harmony with Nature. 

Course content: 

Unit-I 

The Multidisciplinary nature of environmental studies 

Natural Resources 

Renewable and non-renewable resources: 

Natural resources and associated problems 

a) Forest resources; b) Water resources; c) Mineral resources; d) Food 

resources; e) Energy resources; f) Land resources: Role of an individual in 

conservation of natural resources. 

Unit-II 

Ecosystems 

■ Concept of an ecosystem, 

■ Structure and function of an ecosystem. 

Introduction, types, characteristic features, structure and function of 

the ecosystems: Forest ecosystem; Grassland ecosystem; Desert 

ecosystem; Aquatic ecosystems (ponds, streams, lakes, rivers, oceans, 

estuaries) 

Unit- III 

Environmental Pollution: Air pollution; Water pollution; Soil pollution 

lOhours 

lOhours 

il49 rn 

Us /L 
SO 

X I* Prof.( C^iware 
PRINCIFml 

Handed Pharmacy College, 
Handed. 



8 

Recommended Books (Latest edition): 
1. 

2. 
3. 

4. 
5. 
6. 

7. 
8. 

Environmental Science, New Age International Pvt, Publishers, Y.K. Sing, 
Bangalore 
Agarwal, K.C. 2001 Environmental Biology, Nidi Publ. Ltd. Bikaner. 
Bharucha Erach, The Biodiversity of India, Mapin Pu blishing Pvt 

Ahmedabad-380 013, India, 
Brunner R.C., 1989, Hazardous Waste Incineration, McGraw Hill Inc. 480p 
Clark R.S., Marine Pollution, Clanderson Press Oxford 
Cunningham, W.P. Cooper, T.H. Gorhani, E & Hepworth, MT 
Environmental Encyclopedia, Jaico Publ. House, Mumbai, 1 ]96p 
De A.K., Environmental Chemistry, Wiley Eastern Ltd. 
Down of Earth, Centre for Science and Environment 

Ltd., 

2001, 

vC CP, 
*149 cri ,ri 
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BP 502 T. FORMULATIVEPHARMACY (Theory) 

45 Hours 
Scope: Course enables the student to understand and appreciate the influence of 

the d^g product IVeS ^ m"°m pharma':eu,ical dosa6e fomts on the performance of 

Objectives: Upon completion of the course the student shall be able to 

'' techniques. Vari0US pharmacel"ical dosa8e ^ *"* 'heir manufacturing 

2. Know various considerations in development of pharmaceutical dosage forms 

3 quahty11"6 SOl'd' l'qi"d a°d Sem'solid dosa£c fon,ls and evaluate them for their 

Course content: 

3 hours/ week 
UNIT-I 

07 Hours 

rr:la,i01 TdieS:.,"!rodi";tion t0 Preformnlation, goals and objectives, study of physicochemical characteristics of drug substances. y 

«. Physical properties: Physical form (crystal & amorphous), particle size shane flow 
properties, solubility profile (pKa, pH, partition coefficient), polymorphism 

b. Chemical Properties: Hydrolysis, oxidation, reduction, racemisation, polymerization 

BCS classification of drugs 

Application of preformulation considerations in the development of solid, liquid oral and 
parenteral dosage forms and its impact on stability of dosage forms. 

UNIT-II 
10 Hours 

Tablets: 

a. Introduction, ideal characteristics of tablets, classification of tablets Excinients 

b. Tablet coating: Types of coating, coating materials, formulation of coating 

composition, methods of coating, equipment employed and defects in coating. 

c. Quality control tests: In process and finished product tests 

Liquid orals: Formulation and manufacturing consideration of solutions suspensions 

pharmac'opoe^^ ^ ^ oEHn 
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UNIT-III 
08 Hours 

Capsules: 

a. Hard gelatin capsules: Introduction, Extraction of gelatin and production of hard 

fot,"! r ? no fC of ""P5"165' Fillin8' nnishi"g special techniques of 

Wsts for capsufes 8 "" CaPSl,leS■ Pr0CeSS a"d P""lua quality co»tro1 

b. Soft gelatin capsules: Nature of shell and capsule content size of 

capsules,importance of base adsorption and minimum/gram factors, production in 

quaiity ^tes,s- packi"g- a"d 

mtuLltrofpelTe"; f0rmi"a'i0n re!ll,iremen,S' PP"^" P™«ss, equipments for 

llNIT-,V 10 Hours 
Parenteral Products: 

a. Definition, types advantages and limitations. Preformulation factors and essential 

requirements, vehicles, additives, importance of isotonicity 

b. Production procedure, production facilities and controls. 

C' 0=:^ -P— volume 

SgTafity c^Tro"1'0"' flllin8 and Sealing 0f amp0UleS- ™|S ^ '"f-™ 

Ophthalmic Preparations; Introduction, formulation considerations; formulation of eve 
drops, eye ointments and eye lotions; methods of preparation; labeling, containets- 
evaluation of ophthalmic preparations ' 

UNIT-V 
10 Hours 

?r?iCS- Formulation and preparation of the following cosmetic preparations- 

sunscreens ' and Vanishing cream' t00th Pastes, hair dyes and 

Pharmaceutical Aerosols: Definition, propellants, containers, valves, types of aerosol 
systems, formulation and manufacture of aerosols; Evaluation of aerosols- Quality 

control and stability studies. ciusuis, vuainy 

Paekaging Materials Science; Materials used for packaging of pharmaceutical products 

ST T"? r6 of conla.iners' 'eBa' official requirements for containers,' stability aspects of packaging materials, quality control tests. 

■ZZ- ft ^3 
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BP 506 P. FORMULATIVEPHARMACY (Practical) 

4 Hours/week 
1. Preformulation study for prepared granules 

2. Preparation and evaluation of Paracetamol tablets 

3. Preparation and evaluation of Aspirin tablets 

4. Coating of tablets 

5. Preparation and evaluation of Tetracycline capsules 

6. Preparation of Calcium Gluconate injection 

7. Preparation of Ascorbic Acid injection 

8. Preparation of Paracetamol Syrup 

9. Preparation of Eye drops 

10. Preparation of Pellets by extrusion spheronization technique 

11. Preparation of Creams (cold / vanishing cream) 

12. Evaluation of Glass containers 

Recommended Books: (Latest Editions) 

11 PIrB^chwartz033^ f0rmS 'TabletS' VOlUme 1 ^ by H-A- Liberman' Leon Lachman 

2 ^ac^mTntlCal d0Sa8e ^ medication vo1- 1&2 by Liberman & 

3. Pharmaceutical dosage form disperse system VOL-1 by Liberman & Lachman 

4. Modern Pharmaceutics by Gilbert S. Banker & C.T. Rhodes, 3rd Edition 

5" ^denfe0^)6 ^ 0f PharmaCy' 20th edition Pha™aceutical 

6. Theory and Practice of Industrial Pharmacy by Liberman & Lachman 

7' 0f f0rm deSiSn by M'E-Au"0n- Churchil1 

8- Dosage Fo™s by a c•A■lse,■ 

'• ^MarcefDeWcer Seriesfvolprac^ce "y Carte„se„ & CJ. Rhodes, 3rd Edition, 

//^ ^ 114 rr. 

iv A % 
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BP 505 T. PHARMACEUTICAL JURISPRUDENCE (Theory) 

45 Hours 
Scope: This course is designed to impart basic knowledge on several important 
legislations related to the profession of pharmacy in India. 

Objectives: Upon completion of the course, the student shall be able to understand; 

1. The Pharmaceutical legislations and their implications in the development and 
marketing 

2. Various Indian pharmaceutical Acts and Laws 
3. The regulatory authorities and agencies governing the manufacture and sale of 

pharmaceuticals 
4. The code of ethics during the pharmaceutical practice 

Course Content: 

UNIT-1 10 Hours 

Drugs and Cosmetics Act, 1940 and its rules 1945: 

Objectives, Definitions, Legal definitions of schedules to the act and rules 

Import of drugs - Classes of drugs and cosmetics prohibited from import, Import under 
license or permit. Offences and penalties. 

Manufacture of drugs - Prohibition of manufacture and sale of certain drugs, 

Conditions for grant of license and conditions of license for manufacture of drugs 
Manufacture of drugs for test, examination and analysis, manufacture of new drug loan 
license and repacking license. 

UNIT-II 
10 Hours 

Drugs and Cosmetics Act, 1940 and its rules 1945. 

Detailed study of Schedule G, H, M, N, P,T,U, V, X, Y, Part XIIB, Sch F & DMR (OA) 

Sale of Drugs - Wholesale, Retail sale and Restricted license. Offences and penalties 

Labeling & Packing of drugs- General labeling requirements and specimen labels for 
drugs and cosmetics, List of permitted colors. Offences and penalties. 

Administration ot the act and rules - Drugs Technical Advisory Board, Central drugs 
Laboratory, Drugs Consultative Committee, Government drug analysts, Licensing 
authorities, controlling authorities, Drugs Inspectors 

UNIT-111 10 Hours 

• Pharmacy Act -1948: Objectives, Definitions, Pharmacy Council of India; its 

constitution and functions, Education Regulations, State and Joint state phamiacy 

councils; its constitution and functions, Registration of Pharmacists, Offences and 

^5 C* St 

vr! ni 
& 
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Penalties 

• Medicinal and Toilet Preparation Act-1955: Objectives, Definitions, Licensing, 

Manufacture In bond and Outside bond, Export of alcoholic preparations, 

Manufacture of Ayurvedic, Homeopathic, Patent & Proprietary Preparations. 

Offences and Penalties. 

• Narcotic Drugs and Psychotropic substances Act-1985 and Rules: Objectives, 

Definitions, Authorities and Officers, Constitution and Functions of narcotic & 

Psychotropic Consultative Committee, National Fund for Controlling the Drug 

Abuse, Prohibition, Control and Regulation, opium poppy cultivation and production 

of poppy straw, manufacture, sale and export of opium, Offences and Penalties 

UNIT-IV 08 Hours 

• Study of Salient Features of Drugs and magic remedies Act and its rules: 

Objectives, Definitions^ Prohibition of certain advertisements, Classes of Exempted 

advertisements, Offences and Penalties 

• Prevention of Cruelty to animals Act-1960: Objectives, Definitions, Institutional 

Animal Ethics Committee, Breeding and Stocking of Animals, Performance of 

Experiments, Transfer and acquisition of animals for experiment, Records, Power to 

suspend or revoke registration, Offences and Penalties 

• National Pharmaceutical Pricing Authority: Drugs Price Control Order (DPCO)- 

2013. Objectives, Definitions, Sale prices of bulk drugs, Retail price of formulations, 

Retail price and ceiling price of scheduled formulations, National List of Essential 

Medicines (NLEM) 

UMT-V ft_ „ 
07 Hours 

• Pharmaceutical Legislations - A brief review, Introduction, Study of drugs enquiry 

committee, Health survey and development committee, Hathi committee and 

Mudaliar committee 

• Code of Pharmaceutical ethics D efinition, Pharmacist in relation to his job, trade, 

medical profession and his profession, Pharmacist's oath 

• Medical Termination of pregnancy act 

• Right to information Act 

• Introduction to Intellectual Property Rights (IPR) 

Recommended books: (Latest Edition) 

1. Forensic Pharmacy by B. Suresh 

123 
/- V.' 
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2. Text book of Forensic Pharmacy b> B.M. Mithal 

3. Hand book of drug law-by M.L. Mehra 

4. A text book of Forensic Pharmacy by N.K. Jain 

5. Drugs and Cosmetics Act/Rules by Govt. of India publications. 

6. Medicinal and Toilet preparations act 1955 by Govt. of India publications. 

7. Narcotic drugs and psychotropic substances act by Govt. of India publications 

8. Drugs and Magic Remedies act by Govt. of India publication 

9.Bare Acts of the said laws published by Government. Reference books (Theory) 
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BP606TPHARMACEUTICAL QUALITY ASSURANCE (Theory) 

45 Hours 
Scope: This course deals with the various aspects of quality control and quality 
assurance aspects of pharmaceutical industries. It covers the important aspects like 
cGMP, QC tests, documentation, quality certifications and regulatory affairs. 

Objectives: Upon completion of the course student shall be able to: 

• understand the cGMP aspects in a pharmaceutical industry 

• appreciate the importance of documentation 

• understand the scope of quality certifications applicable to pharmaceutical 

industries 

• understand the responsibilities of QA & QC departments 

Course content: 

UNIT~I 10 Hours 
Quality Assurance and Quality Management concepts: Definition and concept of Quality 

control, Quality assurance and GMP 

Total Quality Management (TQM): Definition, elements, philosophies 

ICH Guidelines: purpose, participants, process of harmonization, Brief overview of QSEM 

with special emphasis on Q-series guidelines, ICH stability testing guidelines 

Quality by design (QbD): Definition, overview, elements of QbD program, tools 

ISO 9000 & IS014000: Overview, Benefits, Elements, steps for registration 

NABL accreditation : Principles and procedure 

UNIT - H inw 
_ . , 10 Hours 
Organization and personnel: Personnel responsibilities, training, hygiene and personal records. 

Premises: Design, construction and plant layout, maintenance, sanitation, environmental 

control, utilities and maintenance of sterile areas, control of contamination. 

Equipments and raw materials: Equipments selection, purchase specifications, maintenance, 

purchase specifications and maintenance of stores for raw materials. 

UNIT-111 inTT 
r\ _ 10 Hours Quality Control; Quality control test for containers, rubber closures and secondary packing 

a o. 
£ •<> m 

ys 
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materials. 

Good Laboratory Practices: General Provisions, Organization and Personnel, Facilities, 

Equipment, Testing Facilities Operation, Test and Control Articles, Protocol for Conduct of a 

Nonclinical Laboratory Study, Records and Reports, Disqualification of Testing Facilities 

UNIT-IV nfi„ 
08 Hours 

Complaints: Complaints and evaluation of complaints. Handling of return good, recalling and 

waste disposal. 

Document maintenance in pharmaceutical industry: Batch Formula Record, Master Formula 

Record, SOP, Quality audit. Quality Review and Quality documentation, Reports and 

documents, distribution records. 

UNIT - V TT 
07 Hours 

Calibration and Validation: Introduction, definition and general principles of calibration, 

qualification and validation, .importance and scope of validation, types of validation, validation 

master plan. Calibration of pH meter, Qualification of UV-Visible spectrophotometer, General 

principles of Analytical method Validation. 

Warehousing: Good warehousing practice, materials management 

Recommended Books: (Latest Edition) 

1. Quality Assurance Guide by organization of Pharmaceutical Products of India 
2. Good Laboratory Practice Regulations, 2nd Edition, Sandy Weinberg Vol. 69. 
3. Quality Assurance of Pharmaceuticals- A compendium of Guide lines and Related 

materials Vol I WHO Publications. 
4. A guide to Total Quality Management- Kushik Maitra and Sedhan K Ghosh 
5. How to Practice GMP's - P P Sharma. 
6. ISO 9000 and Total Quality Management - Sadhank G Ghosh 
7. The International Pharmacopoeia - Vol I, II, III, IV- General Methods of Analysis 

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

8. Good laboratory Practices - Marcel Deckker Series 
9. ICH guidelines, ISO 9000 and 14000 guidelines 

Q. 

?14Q 

95 
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BP 702 T. INDUSTRIAL PHARMACY (Theory) 

45 Hours 
Scope. This course is designed to impart fundamental knowledge on pharmaceutical 
product commercialization from laboratory to market 

Objectives: Upon completion of the course, the student shall be able to: 

1. Know the process of pilot plant and scale up of pharmaceutical dosage forms 

2. Understand the process of technology transfer from lab scale to commercial batch 

3. Know different laws and acts that regulate pharmaceutical industry in India and 
US 

4. Understand the approval process and regulatory requirements for drug products 

Course Content: 

10 Hours 
Pilot plant scale up techniques: General considerations - including significance of 

personnel requirements, space requirements, raw materials, Pilot plant scale up 
considerations for solids, liquid orals, semi solids and relevant documentation, SUPAC 
guidelines, Introduction to Platform technology 

UNIT-II 10Hours 

Technology development and transfer: WHO guidelines for Technology Transfer: 

Terminologies, Technology transfer protocol, Quality risk management, Transfer from R 
& D to production (Process, packaging and cleaning), Granularity of TT Process (API, 
excipients, finished products, packing materials) Documentation, Premises and 
equipments, qualification and validation, quality control, analytical method transfer. 
Approved regulatory bodies and agencies, Commercialization - practical aspects and 
problems (case studies), TOT agencies in India - APCTD, NRDC, TIFAC, BCIL, TBSE / 
SIDBI; Technology of Transfer (TOT) related documentation - confidentiality 
agreements, licensing, MoUs, legal issues 

UMT-IH 10Hours 

Regulatory affairs: Introduction, Historical overview of Regulatory Affairs, Regulatory 

authorities, Role of Regulatory affairs department, Responsibility of Regulatory Affairs 
Professionals 

Regulatory requirements for drug approval: Drug Development Teams, Non-Clinical 
Drug Development, Pharmacology, Drug Metabolism and Toxicology, General 

considerations of Investigafional New Drug (IND) Application, Investigator's Brochure 
(IB) and New Drug Application (NDA), Clinical research / BE studies, Clinical Research 
Protocols, Biostatistics in Pharmaceutical Product Development, Data Presentation for 
FDA Submissions, Management of Clinical Studies. 

£ 147 62 
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IMT-IV 08 Hours 

Quality management systems: Qualit}- management & Certifications: Concept of 
Quality, Total Quality Management, Quality by design, Six Sigma concept, Out of 
Specifications (OOS), Change control. Introduction to ISO 9000 series of quality systems 
standards, ISO 14000, NABL, GLP 

Indian Regulatory Requirements: Central Drug Standard Control Organization 
(CDSCO) and State Licensing Authority: Organization, Responsibilities, Common 
Technical Document (CTD), Certificate of Pharmaceutical Product (COPP), Regulatory 
requirements and approval procedures for New Drugs. 

Recommended Books: (Latest Editions) 

t 1. Regulatory Affairs from Wikipedia, the free encyclopedia modified on 7th April available 
at http,//en.wikipedia.org/wiki/Regulatory_ Affairs. 

2. International Regulatory Affairs Updates, 2005. available at 
http://www.iraup.com/about.php 

3. Douglas J Pisano and David S. Mantus. Text book of FDA Regulatory Affairs A Guide 
for Prescription Drugs, Medical Devices, and Biologies' Second Edition. 

4. Regulatory Affairs brought by learning plus, inc. available at 

http.//www.cgmp.com/ra.htm. 

UNIT-V 07 Hours 
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BP 703T. PHARMACY PRACTICE (Theory) 

45 Hours 

Scope: In the changing scenario of pharmacy practice in India, for successful practice of 

Hospital Pharmacy, the students are required to learn various skills like drug distribution, 

drug information, and therapeutic drug monitoring for improved patient care. In 

community pharmacy, students will be learning various skills such as dispensing of 

drugs, responding to minor ailments by providing suitable safe medication, patient 

counselling for improved patient care in the community set up. 

Objectives: Upon completion of the course, the student shall be able to 

1. know various drug distribution methods in a hospital 

2. appreciate the pharmacy stores management and inventory control 

3. monitor drug therapy of patient through medication chart review and clinical 

review 

4. obtain medication history interview and counsel the patients 

5. identify drug related problems 

6. detect and assess adverse drug reactions 

7. interpret selected laboratory results (as monitoring parameters in therapeutics) of 

specific disease states 

8. know pharmaceutical care services 

9. do patient counseling in community pharmacy; 

10. appreciate the concept of Rational drug therapy. 

Unit I: 10 Hours 

a) Hospital and it's organization 

Definition, Classification of hospital- Primary, Secondary and Tertiary hospitals, 

Classification based on clinical and non- clinical basis, Organization Structure of a 

Hospital, and Medical staffs involved in the hospital and their functions. 

b) Hospital pharmacy and its organization 

Definition, functions of hospital pharmacy, Organization structure, Location, Layout 

and staff requirements, and Responsibilities and functions of hospital pharmacists. 

c) Adverse drug reaction 

Classifications - Excessive pharmacological effects, secondary pharmacological 

effects, idiosyncrasy, allergic drug reactions, genetically determined toxicity, toxicity 

following sudden withdrawal of drugs, Drug interaction- beneficial interactions, 

adverse interactions, and pharmacokinetic drug interactions, Methods for detecting 
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drug interactions, spontaneous case reports and record linkage studies, and Adverse 

drug reaction reporting and management. 

d) Community Pharmacy 

Organization and structure of retail and wholesale drug store, types and design. Legal 

requirements for establishment and maintenance of a drug store, Dispensing of 

proprietary products, maintenance of records of retail and wholesale drug store. 

Unit II: 10 Hours 

a) Drug distribution system in a hospital 

Dispensing of drugs to inpatients, types of drug distribution systems, charging policy 

and labelling, Dispensing of drugs to ambulatory patients, and Dispensing of 

controlled drugs. 

b) Hospital formulary 

Definition, contents of hospital formulary, Differentiation of hospital formulary and 

Drug list, preparation and revision, and addition and deletion of drug from hospital 

formulary. 

c) Therapeutic drug monitoring 

Need for Therapeutic Drug Monitoring, Factors to be considered during the 

Therapeutic Drug Monitoring, and Indian scenario for Therapeutic Drug Monitoring. 

d) Medication adherence 

Causes of medication non-adherence, pharmacist role in the medication adherence, 

and monitoring of patient medication adherence. 

e) Patient medication history interview 

Need for the patient medication history interview, medication interview forms. 

f) Community pharmacy management 

Financial, materials, staff, and infrastructure requirements, 
f 

Unit III: 10 Hours 

a) Pharmacy and therapeutic committee 

Organization, functions, Policies of the pharmacy and therapeutic committee in 

including drugs into formulary, inpatient and outpatient prescription, automatic stop 

order, and emergency drug list preparation. 

b) Drug 
information services 

150 
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Drug and Poison information centre, Sources of drug information, Computerised 

services, and storage and retrieval of information. 

Patient 
counseling 

Definition of patient counseling; steps involved in patient counseling, and Special 

cases that require the pharmacist 

d) Education and training program in the hospital 

Role of pharmacist in the education and training program, Internal and external 

training program, Services to the nursing homes/clinics, Code of ethics for community 

pharmacy, and Role of pharmacist in the interdepartmental communication and 

community health education. 

e) Prescribed medication prder and communication skills 

Prescribed medication order- interpretation and legal requirements, and 

Communication skills- communication with prescribers and patients. 

preparation and implementation 

Budget preparation and implementation 

b) Clinical Pharmacy 

Introduction to Clinical Pharmacy, Concept of clinical pharmacy, functions and 

responsibilities of clinical pharmacist, Drug therapy monitoring - medication chart 

review, clinical review, pharmacist intervention, Ward round participation, Medication 

history and Pharmaceutical care. 

c) Over the counter (OTC) sales 

Introduction and sale of over the counter, and Rational use of common over the 

counter medications. 

Unit V 7 Hours 

a) Drug store management and inventory control 

Organisation of drug store, types of materials stocked and storage conditions, Purchase 

and inventory control; principles, purchase procedure, purchase order, procurement 

and stocking, Economic order quantity, Reorder quantity level, and Methods used for 

the analysis of the drug expenditure 

b) Investigational use of drugs 

Unit IV 

a) 

8 Hours 

Budget 
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Description, principles involved, classification, control, identification, role of hospital 

pharmacist, advisory committee. 

c) Interpretation of Clinical Laboratory Tests 

Blood chemistry, hematology, and urinalysis 

Recommended Books (Latest Edition): 

1. Merchant S.H. and Dr. J.S.Quadry. A textbook of hospital pharmacy, 4th ed. 

Ahmadabad: B.S. Shah Prakakshan; 2001. 

2. Parthasarathi G, Karin Nyfort-Hansen, Milap C Nahata. A textbook of Clinical 

Pharmacy Practice- essential concepts and skills, 1st ed. Chennai: Orient 

Longman Private Limited; 2004. 

3. William E. Hassan. Hospital pharmacy, 5th ed. Philadelphia: Lea & Febiger; 

1986. 

4. Tipnis Bajaj. Hospital Pharmacy, 1st ed. Maharashtra: Career Publications; 2008. 

5. Scott LT. Basic skills in interpreting laboratory data, 4thed. American Society of 

Health System Pharmacists Inc; 2009. 

6. Parmar N.S. Health Education and Community Pharmacy, 18th ed. India: CBS 

Publishers & Distributers; 2008. 

Journals; 

1. Therapeutic drug monitoring. ISSN: 0163-4356 

2. Journal of pharmacy practice. ISSN : 0974-8326 

3. American journal ofhealth system pharmacy. ISSN: 1535-2900 (online) 

4. Pharmacy times (Monthly magazine) 
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QG, + C2G2 + C3G3+ C4* ZERO + C5G5 

SGPA =   

Ci + C2 + C3 + C4+ C5 

* 

19. Cumulative Grade Point Average (CGPA) 
The CGPA is calculated with the SGPA of all the VIII semesters to two decimal points 
and is indicated in final grade report card/final transcript showing the grades of all VIII 
semesters and their courses. The CGPA shall reflect the failed statusin case of F 

grade(s),till the course(s) is/are passed. When the course(s)is/are passedby obtaining a 
pass grade on subsequent examination(s) theCGPA shall only reflect the new grade and 
not the fail grades earned earlier.The CGPA is calculated as: 

where Ci,C2, C3,.... is the total number of credits for semester 1,11,111,.,.. and 81,82, S3,....is 
the SGPA of semester I,II,III,  

20. Declaration of class » 

The class shall be awarded on the basis of CGPA as follows: 

First Class with Distinction = CGPA of. 7.50 and above 

First Class = CGPA of 6.00 to 7.49 

Second Class = CGPA of 5.00 to 5.99 

21. Project work 

All the students shall undertake a projectunder the supervision of a teacher and submit a 

report. The area of the project shall directly relate any one of the elective subject opted by 

the student in semester VIII. The project shall be carried out in group not exceeding 5 in 

number. The project report shall be submitted in triplicate (typed & bound copy not less 

than 25 pages). 

The internal and external examiner appointed by the University shall evaluate the project 

at the time of the Practical examinations of other semester(s). Students shall be evaluated 

in groups for four hours (i.e., about half an hour for a group of five students). The 

projects shall be evaluated as per the criteria given below. 

C1S1 + C2S2 + C3S3+ C4S4+ C5S5+ C6S6+ C7S7+ C8S8 

CGPA = 

Cl + C2 + C3 + C4+ C5+ C(;+ C7+ C8 
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Evaluation of Dissertation Book: 

Objective(s) of the work done 

Methodology adopted 

Results and Discussions 

Conclusions and Outcomes 

15 Marks 

20 Marks 

20 Marks 

20 Marks 

Total 75 Marks 

Evaluation of Presentation) 

Presentation of work 

Communication skills 

25 Marks 

20 Marks 

30 Marks Question and answer skills 

Total 75 Marks 

Explanation-. The 75 marks assigned to the dissertation book shall be same for all the 

students in a group. However, the 75 marks assigned for presentation shall be awarded 

based on the performance of individual students in the given criteria. 

22, Industrial training (Desirable) 

Every candidate shall be required to work for at least 150 hours spread over four weeks in 

4 a Pharmaceutical Industry/Hospital. It includes Production unit, Quality Control 

department, Quality Assurance department, Analytical laboratory, Chemical 

manufacturing unit, Pharmaceutical R&D, Hospital (Clinical Pharmacy), Clinical 

Research Organization, Community Pharmacy, etc. After the Semester - VI and before 

the commencement of Semester - VII, and shall submit satisfactory report of such work 

and certificate duly signed by the authority of training organization to the head of the 

institute. 

23. Practice School 

In the VII semester, eveiy candidate shall undergo practice school for a period of 150 

hours evenly distributed throughout the semester. The student shall opt any one of the 

domains for practice school declared by the program committee from time to time. 

At the end of the practice school, every student shall submit a printed report (in triplicate) 

on the practice school he/she attended (not more than 25 pages). Along with the exams of 

semester VII, the report suBmitted by the student, knowledge and skills acquired by the 

student through practice school shall be evaluated by the subject experts at college 

leveland grade point shall be awarded. 

25 
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4 
BP 802T SOCIAL AND PREVENTIVE PHARMACY 

Hours: 45 

Scope: 
The purpose of this course is to introduce to students a number of health issues and their 
challenges. This course also introduced a number of national health programmes. The 
roles of the pharmacist in these contexts are also discussed. 

Objectives: 
After the successful completion of this course, the student shall be able to: 

• Acquire high consciousness/realization of current issuesrelated to health and 
pharmaceutical problems within the country and worldwide. 

• Have a critical way of thinking based on current healthcare development. 

• Evaluate alternative ways of solving problems related tohealth and 
pharmaceutical issues 

Concept of health and disease: Definition, concepts and evaluation of public health. 

Understanding the concept of prevention and control of disease, social causes of diseases 

and social problems of the sick. 

Social and health education: Food in relation to nutrition and health, Balanced diet, 

Nutritional deficiencies, Vitamin deficiencies, Malnutrition and its prevention. 

Sociology and health: Socio cultural factors related to health and disease, Impact of 

urbanization on health and disease, Poverty and health 

Hygiene and health: personal hygiene and health care; avoidable habits 

Unit II: 10 Hours 

Preventive medicine: General principles of prevention and control of diseases such as 

cholera, SARS, Ebola virus, influenza, acute respiratory infections, malaria, chicken 

guinea, dengue, lymphatic filariasis, pneumonia, hypertension, diabetes mellitus, cancer, 

drug addiction-drug substance abuse 

Unit III: 10 Hours 

National health programs, its objectives, functioning and outcome of the following; 

HIV AND AIDS control programme, TB, Integrated disease surveillance program 

(IDSP), National leprosy control programme, National mental health program, National 

Course content: 

Unit I: 10 Hours 
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programme for prevention and control of deafness, Universal immunization programme, 

National programme for control of blindness. Pulse polio programme. 

National health intervention programme for mother and child, National family welfare 

programme, National tobacco control programme, National Malaria Prevention Program, 

National programme for the health care for the elderly, Social health programme; role of 

WHO in Indian national program 

Community services in rural, urban and school health: Functions of PHC, Improvement 

in rural sanitation, national urban health mission, Health promotion and education in 

school. 

Recommended Books (Latest edition); 

1. Short Textbook of Preventive and Social Medicine, Prabhakara GN, 2nd Edition, 

2010, ISBN: 9789380704104, JAYPEE Publications 

2. Textbook of Preventive and Social Medicine (Mahajan and Gupta), Edited by Roy 

Rabindra Nath, Saha Indranil, 4th Edition, 2013, ISBN: 9789350901878, JAYPEE 

Publications 

3. Review of Preventive and Social Medicine (Including Biostatistics), Jain Vivek, 6th 

Edition, 2014, ISBN: 9789351522331, JAYPEE Publications 

4. Essentials of Community Medicine—A Practical Approach, Hiremath Lalita D, 

Hiremath Dhananjaya A, 2nd Edition, 2012, ISBN: 9789350250440, JAYPEE 

Publications 

5. Park Textbook of Preventive and Social Medicine, K Park, 21st Edition, 2011, 

ISBN-14: 9788190128285, BANARSIDAS BHANOT PUBLISHERS. 

6. Community Pharmacy Practice, Ramesh Adepu, BSP publishers, Hyderabad 

Recommended Journals: 

1. Research in Social and Administrative Pharmacy, Elsevier, Ireland 

Unit IV: 08 Hours 

Unit V: 07 Hours 

159 



27 

BP803ET. PHARMACEUTICAL MARKETING (Theory) 

45 Hours 

Scope: 

The pharmaceutical industry not only needs highly qualified researchers, chemist, 

technical people but also requires skilled managers who can take the industry forward by 

managing and taking the complex decisions which are imperative for the growth of the 

industry. Sales & Marketing which grooms the people for taking a challenging role in 

Sales and Product management.The career in product management starts from having 

hands on experience in sales and marketing only. 

Course Objective: The course aim is to provide an understanding of marketing concepts 

and techniques and the application of the same in the pharmaceutical industry. 

Unit I 10 Hours 

Marketing: 

Definition, general concepts, and scope of marketing; Distinction between marketing & 

selling; Marketing environment; Industry and competitive analysis; Analyzing consumer 

buying behavior;industrial buying behavior. 

Pharmaceutical market: 

Quantitative and qualitative aspects; size and composition of the market; demographic 
descriptions and socio-psychological characteristics of the consumer; market 
segmentation& targeting.Consumer profile; Motivation and prescribing habits of the 
physician; patients' choice of physician and retail pharmacist.Analyzing the Market;Role 
of market research. 

Product decision: 

Meaning, Classification, product line and product mix decisions, product life 

cycle,product portfolio analysis; product positioning; New product decisions; Product 

branding, packagingand labeling decisions, Product management in pharmaceutical 

industry. 

Promotion: 

Meaning and methods, determinants of promotional mix, promotional budget; An 

overview of personal selling, advertising, direct mail, journals, sampling, retailing, 

medical exhibition, public relations, online promotional techniques for OTC Products. 

Unit II 10 Hours 

Unit III 10 Hours 

160 
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Unit IV 10 Hours 

Pharmaceutical marketing channels: 

Designing channel, channel members, selecting the appropriatechannel, conflict in 

channels, physical distribution management: Strategic importance, tasks in 

physicaldistribution management. 

Professional sales representative (PSR): 

Duties of PSR, purpose of detailing, selection and training, supervising, norms for 

customer calls, motivating, evaluating, compensation and future prospects of the PSR. 

Unit V 10 Hours 

Pricing: 

Meaning, importance, objectives, determinants of price; pricing methods and strategies, 

issuesin price management in pharmaceutical industry. An overview of DPCO (Drug 

Price Control Order)and NPPA (National Pharmaceutical Pricing Authority). 

Emerging concepts in marketing: 

Vertical & Horizontal Marketing; RuralMarketing; Consumerism; Industrial Marketing; 

Global Marketing. 

Recommended Books: (Latest Editions) 

1. Philip Kotler and Kevin Lane Keller: Marketing Management, Prentice Hall of India, 

New Delhi 

2. Walker, Boyd and Larreche : Marketing Strategy- Planning and Implementation, Tata 

MC GrawHill, New Delhi. 

3. Dhruv Grewal and Michael Levy: Marketing, Tata MC Graw Hill 

4. Arun Kumar and N Menakshi: Marketing Management, Vikas Publishing, India 

5. Rajan Saxena; Marketing Management; Tata MC Graw-Hill (India Edition) 

6. Ramaswamy, U.S & Nanakamari, S: Marketing Managemnt:Global Perspective, 

IndianContext,MacmiIan India, New Delhi. 

7. Shanker, Ravi: Service Marketing, Excell Books, New Delhi 

8. Subba Rao Changanti, Pharmaceutical Marketing in India (GIFT - Excel series) Excel 

Publications. 
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BP809ET. COSMETIC SCIENCE(Theory) 

45Hours 

UNIT I lOHours 

Classification of cosmetic and cosmeceutical products 

Cosmetic excipients: Surfactants, rheology modifiers, humectants, emollients, 

preservatives. Classification and application 

Skin; Basic structure and function of skin. 

Hair: Basic structure of hair. Hair growth cycle. 

Oral Cavity: Common problem associated with teeth and gums. 

UNIT II 10 Hours 

Principles of formulation and building blocks of skin care products: 

Face wash, 

Moisturizing cream, Cold Cream, Vanishing cream their relative skin sensory, 

advantages and disadvantages.Application of these products in formulation of 

cosmecuticals. 

Principles of formulation and building blocks of Hair care products: 

Conditioning shampoo, Hair conditioners,antidandruff shampoo. 

Hair oils. 

Chemistry and formulation of Para-phylene diamine based hair dye. 

Principles of formulation and building blocks of oral care products: 

Toothpaste for bleeding gums, sensitive teeth. Teeth whitening, Mouthwash. 

UNIT HI 10 Hours 

Sun protection, Classification of Sunscreens and SPF. 

Role of herbs in cosmetics: 

Skin Care: Aloe and turmeric 

Hair care: Henna and am la. 

Oral care: Neem and clove 

Analytical cosmetics: BIS specification and analytical methods for shampoo, skin- 

cream and toothpaste. 

UNIT IV ' 08 Hours 

Definition of cosmetics as per Indian and EU regulations, Evolution of cosmeceuticals 

from cosmetics, cosmetics as quasi and OTC drugs. 

Principles of Cosmetic EvaluatiomPrinciples of sebumeter, comeometer. Measurement 

of TEWL, Skin Color, Hair tensile strength, Hair combing properties 

Soaps,and syndet bars. Evolution and skin beneits. 
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UNITY 07 Hours 
Oily and dry skin, causes leading to dry skin, skin moisturisation. Basic understanding of 

the terms Comedogenic, dermatitis. 

Cosmetic problems associated with Hair and scalp: Dandruff, Hair fall causes 

Cosmetic problems associated with skin; blemishes, wrinkles, acne, prickly heat and 

body odor. 

Antiperspirants and Deodorants- Actives and mechanism of action 

References 

1) Harry's Cosmeticology, Wilkinson, Moore, Seventh Edition, George Godwin. 

2) Cosmetics - Formulations, Manufacturing and Quality Control, P.P. Sharma, 4th 

Edition, Vandana Publications Pvt. Ltd., Delhi. 

•t 
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PHARMACOLOGICAL AND TOXICOLOGICAL SCREENING 
METHODS -1 
(MPL 103T) 

Scope 
This subject is designed to impart the knowledge on predinical evaluation of 
drugs and recent experimental techniques in the drug discovery and 
development. The subject content helps the student to understand the 
maintenance of laboratory animals as per the guidelines, basic knowledge of 
various in-vitro and in-vivo predinical evaluation processes 

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

Appraise the regulations and ethical requirement for the usage of 
experimental animals. 
Describe the various animals used in the drug discovery process and 
good laboratory practices in maintenance and handling of experimental 
animals 
Describe the various newer screening methods involved in the drug 
discovery process 
Appreciate and correlate the predinical data to humans 

Common laboratory animals: Description, handling and Mrs 
■ applications of different species and strains of animals. 

Transgenic animals: Production, maintenance and applications 
Anaesthesia and euthanasia of experimental animals. 
Maintenance and breeding of laboratory animals. 
CPCSEA guidelines to conduct experiments on animals 

Good laboratory practice. 
Bioassay-Principle, scope and limitations and methods 

2 Predinical screening of new substances for the ] 2 
pharmacological 'activity using in vivo, in vitro, and other Hrs 
possible animal alternative models. 
General principles of predinical screening. CNS Pharmacology: 
behavioral and muscle co ordination, CNS stimulants and 

THEORY 60 Hrs 
12 1. Laboratory Animals 
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depressants, anxiolytics, anti-psychotics, anti epileptics and 
nootropics. Drugs for neurodegenerative diseases like 
Parkinsonism, Alzheimers and multiple sclerosis. Drugs acting on 
Autonomic Nervous System. 

3 Preclinical screening of new substances for the 12 
pharmacological activity using in vivo, in vitro, and other Mrs 
possible animal alternative models. 
Respiratory Pharmacology: anti-asthmatics, drugs for CORD and 
anti allergies. Reproductive Pharmacology: Aphrodisiacs and 
antifertility agents^ Analgesics, antiinflammatory and antipyretic 
agents. Gastrointestinal drugs: anti ulcer, anti -emetic, anti- 
diarrheal and laxatives. 

4 Preclinical screening of new substances for the 12 
pharmacological activity using in vivo, in vitro, and other Hrs 
possible animal alternative models. 
Cardiovascular Pharmacology: antihypertensives, antiarrythmics, 
antianginal, antiatherosderotic agents and diuretics. Drugs for 
metabolic disorders like anti-diabetic, antidyslipidemic agents. 
Anti cancer agents. Hepatoprotective screening methods. 

5 Preclinical screening of new substances for the 12 
pharmacological activity using in vivo, in vitro, and other Hrs 
possible animal alternative models. 

limmunomodulators, Immunosuppressants and immunostimulants 

General principles of immunoassay: theoretical basis and 
optimization of immunoassay, heterogeneous and homogenous 
immunoassay systems. Immunoassay methods evaluation; 
protocol outline, objectives and preparation. Immunoassay for 
digoxinand insulin 
Limitations of animal experimentation and alternate animal 
experiments. 
Extrapolation of in vitro data to preclinical and preclinical to 
humans 

216 
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REFERENCES 
1. Biological standardization byJ.H. Burn DJ. Finney and I.C. Goodwin 
2. Screening methods in Pharmacology by Robert Turner. A 
3. Evaluation of drugs activities by Laurence and Bachrach 
4. Methods in Pharmacology by Arnold Schwartz. 
5. Fundamentals of experimental Pharmacology by M.N.Ghosh 
6. Pharmacological experiment on intact preparations by Churchill Livingstone 
7. Drug discovery and Evaluation by Vogel H.G. 
8. Experimental Pharmacology by R.K.Coyal. 
9. Preclinical evaluation of new drugs by S.K. Guta 
10. Handbook of Experimental Pharmacology, SK.Kulkarni 
11. Practical Pharmacology and Clinical Pharmacy, SK.Kulkarni, 3rd Edition. 
12. David R.Gross. Animal Models in Cardiovascular Research, 2lld Edition, 

Kluwer Academic Publishers, London, UK. 
13. Screening Methods in Pharmacology, Robert A.Turner. 
14. Rodents for Pharmacological Experiments. Dr.Tapan Kumar chatterjee. 
15. Practical Manual of Experimental and Clinical Pharmacology by Bikash 

Medhi (Author), Ajay Prakash (Author) 
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PHARMACOLOGICAL AND TOX1COLOGICAL SCREENING 
METHODS-1I 
(MPL 2027) 

Scope: 
This subject imparts knowledge on the predinical safety and toxicological 
evaluation of drug & new chemical entity. This knowledge will make the student 
competent in regulatory toxicological evaluation. 

Objectives: 
Upon completion of the course, the student shall be able to, 

Explain the various types of toxicity studies. 
Appreciate the importance of ethical and regulatory requirements for 
toxicity studies. 
Demonstrate the practical skills required to conduct the predinical 
toxicity studies. 

1. Basic definition and types of toxicology (general, mechanistic, 12 

Regulatory guidelines for conducting toxicity studies OECD, ICH, 
EPA and Schedule Y 
OECD principles of Good laboratory practice (GLP) 
History, concept and its importance in drug development 

2 Acute, sub-acute and chronic- oral, dermal and inhalational 12 
studies as per OECD guidelines. ' Hrs 
Acute eye irritation, skin sensitization, dermal irritation & dermal 
toxicity studies. 
Test item characterization- importance and methods in regulatory 
toxicology studies 

3 Reproductive toxicology studies. Male reproductive toxicity 12 
studies, female reproductive studies (segment I and segment III), Hrs 
teratogenecity studies (segment II) 
Genotoxicity studies (Ames Test, in vitro and in vivo Micronudeus 
and Chromosomal aberrations studies) 

4 IND enabling studies (IND studies)- Definition of IND, importance 12 
of IND, industry perspective, list of studies needed for IND Hrs 
submission. 

T 
THEORY 60 Hrs 

regulatory and descriptive) Hrs 

In vivo carcinogenicity studies 
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Safety pharmacology studies- origin, concepts and importance of 
safety pharmacology. 
Tierl- CVS, CNS and respiratory safety pharmacology, HERC 
assay. Tier2-Gl, renal and other studies 

5 Toxicokinetics- Toxicokinetic evaluation in predinical studies, 12 
saturation kinetics Importance and applications of toxicokinetic Hrs 
studies. 
Alternative methods to animal toxicity testing. 

REFERENCES 
1. Hand book on GLP, Quality practices for regulated non-clinical research 

and development (http: 'www.who.int/tdr/publications/documents/glp- 
handbook.pdf). 

2. Schedule Y Guideline: drugs and cosmetics (second amendment) rules, 
2005, ministry of health and family welfare (department of health) New 
Delhi 

3. Drugs from discovery to approval by Rick NC. 
4. Animal Models in Toxicology, 3rd Edition, Lower and Bryan 
5. OECD test guidelines. 
5. Principles of toxicology by Karen E. Stine, Thomas M. Brown. 
7. Guidance for Industry M3(R2) Nondinical Safety Studies for the Conduct 

of Human Clinical Trials and Marketing Authorization for Pharmaceuticals 
(http://www.fda.gov/downloads/drugs'guidancecomplianceregulatoryinform 
ation/guidances/ucm073246.pdf) 
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PRINCIPLES OF DRUG DISCOVERY 
(MPL 2031) 

Scope: 
The subject imparts basic knowledge of drug discovery process. This 
information will make th? student competent in drug discovery process 

Objectives: 
Upon completion of the course, the student shall be able to, 

Explain the various stages of drug discovery. 
Appreciate the importance of the role of genomics, proteomics and 

bioinformatics in drug discovery 
Explain various targets for drug discovery. 
Explain various lead seeking method and lead optimization 
Appreciate the importance of the role of computer aided drug design in 

drug discovery 

1. An overview of modem drug discovery process: Target 12 
identification, target validation, lead identification and lead Hrs 
Optimization. Economics of drug discovery. 
Target Discovery and validation-Role of Genomics, Proteomics 
and Bioinformatics. Role of Nucleic acid microarrays, Protein 
microarrays, Antisense technologies, siRNAs, antisense 
oligonucleotides, Zinc finger proteins. Role of transgenic animals 
in target validation! 

2 Lead Identification- combinatorial chemistry & high throughput 12 
screening, in silico lead discovery techniques, Assay development Hrs 
for hit identification. 
Protein structure 
Levels of protein structure, Domains, motifs, and folds in protein 
structure. Computational prediction of protein structure: Threading 
andhomology modeling methods. Application of NMR and X-ray 
crystallography in protein structure prediction 

3 Rational Drug Design ^ 2 
Traditional vs rational drug design, Methods followed in traditional Hrs 
drug design, High throughput screening, Concepts of Rational 
Drug Design, Rational Drug Design Methods; Structure and 
Pharmacophore based approaches 

THEORY 60 Hrs 
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12 
Hrs 

12 
Hrs 

Virtual Screening'techniques Drug likeness screening, Concept 
of pharmacophore mapping and pharmacophore based 
Screening, 
Molecular docking: Rigid docking, flexible docking, manual 
docking; Docking based screening. De novo drug design. 
Quantitative analysis of Structure Activity Relationship 
History and development of QSAR, SAR versus QSAR, 
Physicochemical parameters, Hansch analysis, Fee Wilson 
analysis and relationship between them. 

QSAR Statistical methods - regression analysis, partial least 
square analysis (PLS) and other multivariate statistical methods. 
3D-QSAR approaches like COMFA and COMSIA 
Prodrug design-Basic concept, Prodrugs to improve patient 
acceptability, Drug solubility, Drug absorption and distribution, site 
specific drug delivery and sustained drug action. Rationale of 
prodrug design and practical consideration of prodrug design 
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