34 PHARMACEUTICAL JURISPRUDENCE (THEO RY)

Theory: 2 Hrs. /Week

1. Scope of the Subject: This course exposes the student to several important legislations related to
the profession of pharmacy in India. The Drugs and Cosmetics Act, along with its amendments are
the core of this course. Other acts, which are covered, include the Pharmacy Act, dangerous drugs,
medicinal and toilet preparation Act etc. Besides this the new drug policy, professional ethics, DPCO,
patent and design Act will be discussed.

2. Objectives of the Subject: Upon completion of the subject student shall be able to (Know, do, and
appreciate) —

a. practice the Professional ethics:

b. understand the various concepts of the pharmaceutical legislation in India;

c. know the various parameters in the Drug and Cosmetic Act and rules;

d. know the Drug policy, DPCO, Patent and design act;

e. understand the labeling requirements and packaging guidelines for drugs and cosmetics;

f. be able to understand the concepts of Dangerous Drugs Act, Pharmacy Act and Excise duties Act;
and

g. other laws as prescribed by the Pharmacy Council of India from time to time including International
Laws.

Text books (Theory)
Mithal B M. Textbook of Forensic Pharmacy. Calcutta: National; 1988,

Reference books (Theory)
a. Singh, KK, editor. Beotra’s the Laws of Drugs, Medicines & cosmetics. Allahabad: Law Book
House; 1984.

b. Jain, NK. A Textbook of forensic pharmacy. Delhi: Vallabh prakashan ; 1995.
¢. Reports of the Pharmaceutical enquiry Committee

d. LD.M.A., Mumbai. DPCO 1995

e. Various reports of Amendments.

f. Deshapande, S.W. The drugs and magic remedies act 1954 and rules 1955. Mumbai: Susmit
Publications; 1998,

g. Eastern Book Company The narcotic and psychotropic substances act 1985, Lucknow: Eastern;
1987.

3. Detailed syllabus and lecture wise schedule

SI. | TITLE OF THE TOPIC TOTAL HOURS
No | -
1| Pharmaccutical Legislations — A brief review. 1 Hour
|@  Principle and Significance of professional ethics. | 2 Hours

| Critical study of the code of pharmaceutical ethics
L | drafted by PCI,
3 Drugs and Cosmetics Act, 1940, and its rules 1945, 23 Hours

D (rdue
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Objectives. Legal defimtion, Study of Schedule’s with
reference to Schedule B, C&C1, D, El, F&F1, F2, F3.
FEF.G H LK MNP R V, WX Y.

Sales, Import, labeling and packaging of Drugs And
Cosmetics Provisions Relating to Indigenous Systems.
Constitution and Functions of DTAB, DCC, CDL.
Qualification and dutics — Govt. analyst and Drugs

| Inspector.

4

| Pharmacy Act-1948.

| Objectives  Legal  Definitions, General  Study,
Constitution and Functions of State & Central Council,
Registration & Procedure, ER.

3 Hours

| Medicinal and Toilet Preparation Act —1955,
Objectives, Legal Definitions, Licensing, Bonded and
Non Bonded Laboratory, Ware Housing, Manufacture of
| Ayurvedic, Homecopathic, Patent & Proprietory
| Preparations.

3 Hours

| Narcotic Drugs and Psychotropic substances Act-
| 1985 and Rules. Objectives, Legal Definitions, General
| Study, Constitution and Functions of narcotic &
Psychotropic Consultative Committee, National Fund
for Controlling the Drug Abuse, Prohibition, Control and
regulations, Schedules to the Act.

4 Hours

Study of Salient Features of Drugs and magic
remedies Act and its rules.

2 Hours

Study of essential Commodities Act Relevant to drugs
price control Order.

2 Hours

| Drug Price control Order & National Drug Policy
| (Current).

2 Hours

110

Prevention Of Cruelty to animals Act-1960.

3 Hours

Patents & design Act-1970.

3 Hours

12
|

Brief study of prescription and Non-prescription
Products.

2 Hours

|

4. Assignments:

Format of the assignment

1. Minimum & Maximum number of pages

2. It shall be a computer draft copy

3. Reference(s) shall be included at the end.

4. Name and signature of the student

5. Assignment can be a combined presentation at the end of the academic year.

6. Time allocated for presentation may be 8+2 Min
Case studies relating to

I Drugs and Cosmetics Act and rules along with its amendments, Dangerous Drugs Act, Medicinal
and Toilet preparation Act, New Drug Policy, Professional Ethics, Drugs (Price control) Order, Patent
and Design Acl.

2. Various prescription and non-prescription products.

3. Medical and surgical accessories.



4. Diagnostic mds and appliances available in the market.

4.3 CLINICAL PHARMACY (THEORY)
Theory: 3 Hrs. /Week

1. Objectives of the Subject : Upon completion of the subject student shall be able to (Know, do,
appreciate) —

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

b. obtain medication history interview and counsel the paticnts;

c. identify and resolve drug related problems;

d. detect, assess and monitor adverse drug reaction;

c. interpret selected laboratory results (as monitoring parameters in therapeutics) of specific disease
states; and

f. retrieve, analyse, interpret and formulate drug or medicine information.

Text books (Theory)
a. Practice Standards and Definitions - The Society of Hospital Pharmacists of Australia.

b. Basic skills in interpreting [aboratory data - Scott LT, American Society of Health System
Pharmacists Inc.

c. Biopharmaceutics and Applied Pharmacokinetics - Leon Shargel, Prentice Hall publication.

d. A text book of Clinical Pharmacy Practice; Essential concepts and skills, Dr.G.Parthasarathi ctal,
Orient Orient Langram Pvt.Ltd. [ISSBN8125026

References
a. Australian drug information -Procedure manual. The Society of Hospital Pharmacists of Australia.

b, Clinical Pharmacokinetics - Rowland and Tozer, Williams and Wilkins Publication.
¢. Pharmaceutical statistics. Practical and clinical applications. Sanford Bolton, Marcel Dekker, Inc.

2. Detailed syllabus and lecture wise schedule:

[ SL.NO | TITLE OF THE TOPIC TOTAL HOURS

|1 Definitions, development and scope of clinical | 3 Hours

| pharmacy

1.2 Introduction to daily activities of a clinical | 13 Hours '
pharmacist

a. Drug therapy monitoring (medication chart review,
| clinical review, pharmacist interventions)
b. Ward round participation
[ | c. Adverse drug reaction management
: | d. Drug information and poisons information

| e. Medication history ,
f. Patient counseling
g. Drug utilisation evaluation (DUE) and review (DUR)
| | h. Quality assurance of clinical pharmacy services

|

[3 ] Patient data analysis 3 Hours
| The patients case history, its structure and use in

Ji\'_i;ll_la_li(_)l] of drug therapy & Understanding common | ]




4

_ | chnical practices.

medical  abbreviations and terminologics used in

Clinical laboratory tests used in the evaluation of
discase states, and
interpretation of test results
' a. Haematological, Liver function, Renal function,
| thyroid function tests

. b. Tests associated with cardiac disorders
| ¢. Fluid and electrolyte balance
| d. Microbiological culture sensitivity tests
: e. Pulmonary Function Tests

b.

15 Hours

| Drug & Poison information

I a. Introduction to drug information resources available
| b. Systematic approach in answering DI queries

¢. Critical evaluation of drug information and literature
d. Preparation of written and verbal reports

| e. Establishing a Drug Information Centre

f. Poisons information- organization & information
re€s0urces

8 Howrs

|

Pharmacovigilance

a. Scope, definition and aims of pharmacovigilance

| b. Adverse drug reactions - Classification, mechanism,
predisposing factors, causality assessment [different
scales used]

c. Reporting, evaluation, monitoring, preventing &
| management of ADRs

a, d. Role of pharmacist in management of ADR.

10 Hours

Communication skills, including patient counselling
techniques, medication history interview, presentation
of cases.

10 Hours

[ 8

Pharmaceutical care concepts

4 Hours

9

| Critical evaluation of biomedical literature

6 Hours

10

[ Medication errors

3 Hours

4.3 CLINICAL PHARMACY (PRACTICAL)
Practical: 3 Hrs./Week
Students are expected to perform 15 practicals in the following areas covering the topics dealt in theory

class,

a. Answering drug information questions (4 Nos)

b. Patient medication counselling (4 Nos)
c. Case studies related to laboratory investigations (4 Nos)

d. Patient medication history interview (3 Nos)



Assignment:

Students are expected to submit THREE written assignments (1500 - 2000 words) on the topics given
to them covering the following areas dealt in theory class.

Drug information, Patient medication history interview, Patient medication counselling, Critical

appraisal of recently published articles in the biomedical literature which deals with a drug or
therapeutic issue,

Format of the assignment:
I Minimum & Maximum number of pages.

2. Reference(s) shall be included at the end.

3. Assignment can be a combined presentation at the end of the academic year.
4. It shall be computer draft copy.

5. Name and signature of the student.

6. Time allocated for presentation may be 8+2 Min.

Scheme of Practical Examination:

| Sessionals Annual

| Synopsis 05 15

| Major Experiment 10 25 |
'—Minor Experiment 03 L5

' Viva 02 15

' Max Marks 20 70

 Duration 03hrs 06hrs

Note: Total sessional marks is 30 (20 for practical sessional plus 10 marks for regularity, promptness,
viva-voce and record maintenance).



BP10ST.COMMUNICATIONSKILLS (Theory)
30 Hours

Scope: This course will prepare the young pharmacy student to interact cffectively 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
phannaceutical 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. Effectivelymanage the team as a team player
4. Develop interview skills
5. Develop Leadership qualities and essentials

Course content:

UNIT -1 07 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 - 11 07 Hours
* Elements of Communication: 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

UNIT - 111 07 Hours

* Basic Listening Skills: Introduction, Self-Awareness, Active Listening, Becoming an Active
Listener, Listening in Difficult Situations

* 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 theMessage



UNIT - 1V 08 Hours

* Interview SKills: Purpose of an interview, Do’s and Dont's ol an interview

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

UNIT -V 04 Hours

* Group Discussion: Introduction, Communication skills in group discussion, Do’s and Dont’s of
group discussion

BP111P.COMMUNICATIONSKILLS (Practical)
2 Hours / week

Thefollowing leamingmodules are to be conducted using wordsworth® English language lab software
Basic communication covering the following topics

Meeting People AskingQuestions 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 Specch

Figures of Speech
Effective Communication
Writing Skills

Effective Writing
Interview

Handling Skills

E-Mail etiquette
Presentation Skills

Recommended Books: (Latest Edition)

I. Basic communication skills for Technology, Andreja. J. Ruther Ford, 2nd Edition, Pearson
Education, 2011

2. Communication skills, SanjayKumar, Pushpalata, 1stEdition, Oxford Press, 2011
3. Organizational Behaviour, Stephen .P, Robbins, 1stEdition, Pearson, 2013
4. Brilliant- Communication skills, Gill [asson, IstEdition, Pearson Life, 2011

5. The Ace of Soft Skills: Attitude, Communication and Etiquette for success. Gopala
SwamyRamesh, SthEdition, Pearson, 2013

6. Developing your influencing skills, Deborah Dalley, Lois Burton, Margaret, Green hall, st Edition
Universe of Learning LTD, 2010

7. Communication skills lor professionals, Konar nira, 2nd Edition, New arrivals -
E]



PHI, 2011

8. Personality development and soft skills, Barun K Mitra, 1stEdition, Oxford Press, 2011
9. Soft skill for everyone, Butter Field, Ist Edition, Cengage Leaming india pvt.ltd, 2011
10. Soft skills and professional communication, Francis Peters SJ, IstEdition, Mc Graw

Hill Education, 2011

11. Effective communication, John Adair, 4thEdition, PanMacMillan,2009
12. Bringing out the best in people, AubreyDanicls, 2ndEdition, Mc Graw Hill, 1999



BP206 T. ENVIRONMENTAL SEIENCES (Theory)
30 hours
Scope: Environmental 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 of 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 awarencss about environmental problems among learners.

12

. Impart basic knowledge about the environment and its allied problems.

ad

. Develop an attitude of concern for the environment.

e

- Motivate leamner 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 harmonywith Nature.

Course content;

Unit-I 10hours TheMultidisciplinary nature of environmental studies Natural Resources Rencwable
and non-renewable resources: Natural resources and associated problems

a) Forest resources; b) Water resources; ¢) Mineral resources; d) Food resources; ¢) Energy
resources; f) Land resources: Role of an individual in conservation of natural resources.

Unit-II 10hours
Ecosystems
C Concept of an ecosystem.
[ Structure and function of an ecosystem.

O 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 10hours
Environmental Pollution: Air pollution; Water pollution; Soil pollution

Recommended Books (Latest edition):
1. Y.K. Sing, Environmental Science, New Age International Pvt, Publishers, Bangalore

2. Agarwal, K.C. 2001 Environmental Biology, Nidi Publ. Ltd. Bikaner.

3. Bharucha Erach, The Biodiversity of India, Mapin Pu blishing Pvt. Ltd., Ahmedabad — 380 013,
India,

4. Brunner R.C., 1989, HazardousWaste Incineration,McGraw Hill Inc. 480p
5. Clark R.S.,Marine Pollution, Clanderson Press Oxford

6. Cunningham, W.P. Cooper, T.H. Gorhani, E & Hepworth, M.T. 2001, Environmental
Encyclopedia, Jaico Publ. House,Mumbai, 1196p

7. De A K., Environmental Chemistry,WileyEastern Lid.



8. Down of Earth, Centre for Science and Environment

BP 505 T. PHARMACEUTICAL JURISPRUDENCE (Theory)

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

45 Hours
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 of
pharmaceuticals.

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

CourseContent:

UNIT-I 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 XII B, 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 of the
Act and Rules — Drugs Technical Advisory Board, Central drugs Laboratory, Drugs Consultative

Committee, Government drug analysts, Licensing authorities, controlling authorities,
Inspectors

UNIT-III 10 Hours

Drugs

* Pharmacy Act —1948: Objectives, Definitions, Pharmacy Council of India; its constitution and

functions, Education Regulations, State and Joint state pharmacy councils; constitution and functions,
Registration of Pharmacists, Offences and
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 & Proprictary 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-1V 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 Cruclty to animals Act-1960: Objectives, Definitions, Institutional Animal Ethics
Committee, CPCSEA guidelines for 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)

UNIT-V 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
2. Text book of Forensic Pharmacy by B.M.Mithal
3. Hand book of drug law-byM.L Mehra
4. A text book of Forensic Pharmacy by N.K. Jain
5. Drugs and Cosmetics Act/Rules byGovt. of India publications.
6. Medicinal and Totlet preparations act 1955 by Govt. of India publications.
7. Narcotic drugs and psychotropic substances act byGovt. of India publications
8. Drugs and Magic Remedies act byGovt. of India publication
9.Bare Acts of the said laws published byGovernment. Reference books (Theory)



BP701T. INSTRUMENTALMETHODS OFANALYSIS (Theory)
45 Hours

Scope: This subject deals with the application of instrumental methods in qualitative
and quantitative analysis of drugs. This subject is designed to impart a fundamental
knowledge on the principles and instrumentation of spectroscopic and
chromatographic technique. This also emphasizes on theoretical and practical
knowledge on modern analytical instruments that are used for drug testing.
Objectives: Upon completion of the course the student shall be able to
I. Understand the interaction of matter with electromagnetic radiations and its applications in
drug analysis
2. Understand the chromatographic separation and analysis of drugs.
3. Perform quantitative & qualitative analysis of drugs using various analytical instruments.

CourseContent:

UNIT -1 10 Hours UV Visible spectroscopy Electronic transitions, chromophores, auxochromes,
spectral shifts, solvent effect on absorption spectra, Beer and Lambert’s law, Derivation and
deviations. Instrumentation - Sources of radiation, wavelength selectors, sample cells, detectors-
Photo tube, Photomultiplier tube, Photo voltaic cell, Silicon Photodiode. Applications -
Spectrophotometric titrations, Single component and multi component analysis

Fluorimetry
Theory, Concepts of singlet, doublet and triplet electronic states, internal and external conversions,
factors affecting fluorescence, quenching, instrumentation and applications

UNIT -II 10 Hours

IR spectroscopy Introduction, fundamental modes of vibrations in poly atomic molecules, sample
handling, factors affecting vibrations Instrumentation - Sources of radiation, wavelength selectors,
detectors - Golay cell, Bolometer, Thermocouple, Thermister, Pyroelectric detector and applications
Flame Photometry-Principle, interferences, instrumentation and applications

Atomic absorption spectroscopy- Principle, interferences, instrumentation and applications
Nepheloturbidometry- Principle, instrumentation and applications

UNIT -III 10 Hours

Introduction to chromatography Adsorption and partition column chromatography-
Methodology, advantages, disadvantages and applications. Thin layer chromatography-
Introduction, Principle, Methodology, Rf values, advantages, disadvantages and applications.
Paper chromatography-Introduction, methodology, development techniques, advantages,
disadvantages and applications Electrophoresis— Introduction, factors affecting electrophoretic
mobility, Techniques of paper, gel, capillary electrophoresis, applications

UNIT -1V 08 Hours

Gas chromatography - Introduction, theory, instrumentation, derivatization, temperature
programming, advantages, disadvantages and applications High performance liquid
chromatography (HPLC)-Introduction, theory, instrumentation, advantages and applications.



UNIT -V 07 Hours

lon exchange chromatography- Introduction. classification. ion exchange wsins. properues.
mechanism of 1on exchange process, factors affecting ion exchange, methodologvand spplications
Gel - chromatography-  Introduction, theory, instrumentation and  applications  Affinity
chromatography- Introduction, theory. instrumentation and applications

BP705P. INSTRUMENTALMETHODS OFANALYSIS (Practical)
4Hours Week
I Determmation of absorption maxima and effect of solvents on absorption maximz of onoanic
compounds
2 Estimauon of dextrose by colorimetry
3 Lstimation of sulfanilamide by colorimetry
4 Simultancous estimation of ibuprofen and paracetamol byUV spectroscopy
3 Assay of paracetamol byUV- Spectrophotometry
0 Lstimation of quinine sulfate by fluorimetry
" Study of quenching of fluorescence
X Determination of sodium by flame photometry
Y Determination of potassium by flame photometry
10 Determination of chlorides and sulphates by nephelo murbidometry
I Separation of amino acids by paper chromatography
12 Separation of sugars by thin layer chromatography
I3 Separation of plant pigments by column chromatography
{4 Demonstration experiment on HPLC
15 Demonstration experiment on Gas Chromatography

Recommended Books (Latest Editions)
I. InstrumentalMethods of Chemical Analysis by B.K Sharna
. Organie spectroscopy by Y.R Sharma
. Text book of Pharmaceutical Analysis by Kenneth A, Connors
- Vogel's Text book of Quantitative Chemical Analysis by AL Vogel
5. Practical Pharmaceutical Chemistry by AH. Beckett and 1B Steanlike
. Organic Chemistry by 1. L. Finar
7. Organic spectroscopy by William Kemp
- Quantitative Analysis of Drugs by D. C. Garrett
L Quantitative Analysis of Drugs in Pharmaceutical Formulatons by 2 D Seos

10, Spectrophotometric identification of’ Organic Compounds byvSilvense

.
3
J

-

e



BP 702 T. INDUSTRIAL PHARMACYII (Theory)

45 Hours
Scope: This course is designed to impart fundamental knowledge on pharmaceutical product
development and translation 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
4. Understand the approval process and regulatory requirements for drug products

CourseContent:

UNIT-I 10 Hours Pilot plant scale up techniques: General considcrations - 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 10 Hours

Technology development and transfer: WHO guidelines for Technology Transfer(TT):
Terminology, Technology transfer protocol, Quality risk management, Transfer from R & D to
production (Process, packaging and cleaning), Granularity of TT Process (API, excipients, finished
products, packaging 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), TT agencies in India - APCTD,
NRDC, TIFAC, BCIL, TBSE / SIDBI; TT related documentation - confidentiality agreement,
licensing, MoUs, legal issues

UNIT-III 10 Hours

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

UNIT-1V 08 Hours

Quality management systems: Quality management & Certifications: Concept of Quality, Total
Quality Management, Quality by Design (QbD), Six Sigma concept, Out of Specifications (00S),

Change control, Introduction to ISO 9000 series of quality systems standards, 1SO 14000, NABL,
GLP

UNIT-V 07 Hours



Indian Regulatory Requirements: Central Drug Standard Control Organization (CDSC0O) and State
Licensing Authonty: Orgamzation, Responsibilities, Certificate of Pharmaceutical Product (COPP),
Regulatory requirements and approval procedures for New Drugs.

Recommended Books: (Latest Editions)

I. RegulatoryAffairs fromWikipedia, the free encyclopedia modified on 7th April available at
http,//en.wikipedia.org/wiki/Regulatory Affairs.

2. International RegulatoryAffairs 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 Biologics’ Second Edition.

4. RegulatoryAffairs brought by learning plus, inc. available at http.//www.cgmp.com/ra.htm.



BPTO3T. PHARMACY PRACTICE (Theory)

45 Hours
in India, for successful practice of Hospital

wious skills like drug distribution, drug information,
and therapeutic drug monttoring for improved patient care. In community pharmacy, students will be

lcarning various skills such as dispensing of drugs, responding to minor ailments by providing suitable

safe medication. patient counsclling for improved patient care in the community sct up. Objectives:
Upon completion of the course, the student shall be able to

I. 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 laborato
disease states
8. know pharmaceutical care services

- do patient counseling in communitypharmacy;
10. appreciate the concept of Rational drug therapy.

Scope: In the changing scen

ano of pharmacy practice
Pharmacey, the students

are required o learn vy

ty results (as monitoring parameters in therapeutics) of specific

Unit I: 10 Hours
a) Hospital and it’s organization

Definition, Classification of hospital- Primary,
on clinical and non- clinical basis, Org
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.
¢) Adverse drug reaction

Classifications - Excessive pharmacological effects, seconda
allergic drug reactions, genetically determined toxicity,
Drug interaction- beneficial interactions, adverse inter
Methods for detecting

Sccondary and Tertiary hospitals, Classification based
anization Structure of a Hospital, andMedical staffs involved

ry pharmacological effects, idiosyncrasy,
toxicity following sudden withdrawal of drugs,
actions, and pharmacokinetic drug interactions,

drug nteractions, spontaneous case reports and record linkage studie
reporting and management,

d) Community Pharmacy

Organization and structure of retail and wholesale drug store,
for establishment and maintenance of a drug store, Dispensing
of records of retail and wholesale drug store.

Unit II: 10 Hours

a) Drug distribution systemin a hospital

s, and Adverse drug reaction

types and design, Legal requirements
of proprietary products, maintenance

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,



¢) Therapeutic drugmonitoring

Need for Therapeutic Drug Monitoring, Factors to be considered during the Therapeutic
DrugMonitoring, and Indian scenario for Therapeutic DrugMonitoring.

d) Medication adherence

Causcs of medication non-adherence, pharmacist role in the medication adherence, and monitoring of
patient medication adherence.

¢) Patient medication history interview

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

) Community pharmacymanagement

Financial, materials, staff, and infrastnucture requirements.

Unit I11: 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

Drug and Poison information centre, Sources of drug information, Computerised services, and storage
and retrieval of information.

c) Patient

counseling Definition of patient counseling; steps involved in patient counseling, and Special cases
that require the pharmacist

d) Education and training programin 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 communityhealth education.

¢) Prescribed medication order and communication skills

Prescribed medication order- interpretation and legal requirements, and Communication skills-
communication with prescribers and patients.

Unit IV 8 Hours

a) Budget

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. Dosing pattern
and drug therapy based on Pharmacokinetic & disease pattern.

¢) 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

Description, principles involved, classification, control, identification, role of hospital pharmacist,
advisorycommuittee.

¢) Interpretation of Clinical Laboratory Tests
Blood chemistry., hematology, and urinalysis

Recommended Books (Latest Edition):

1. Merchant $.H. and Dr. J S.Quadry. 4 textbook of hospital pharmacy, 4th ed. Ahmadabad:
B.S.

Shah Prakakshan; 2001 .

2. Parthasarathi G, Karin Nyfort-Hansen,Milap C Nahata. 4 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 drugmonitoring. ISSN: 0163-4356
2. Journal of pharmacy practice. ISSN : 0974-8326

3. American journal of health system pharmacy. ISSN: 1535-2900 (online)
4. Pharmacytimes (Monthlymagazine)



BP 802T SOCIAL AND PREVENTIVE PHARMACY

Hours: 43
Scope: The purpose of this course is (o introduce to students a number of health issucs and their
challenges. This course also introduced a number of national health programmes. The roles of the
pharmacist in these contexts are also discussed.
ODbjectives:
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 devclopment.
* Evaluate alternative ways of solving problems related tohealth and pharmaceutical issues

Course content:

Unit I: 10 Hours Concept of health and disease: Definition, concepts and evaluation of public
health. Understanding the concept of prevention and control of discase, 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 I1: 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

National programme for control of blindness, Pulse polio programme.

Unit I'V: 08 Hours

National health intervention programme for mother and child, Nati

onal 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
Unit V: 07 Hours

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):

I. Short Textbook of Preventive and Social Medicine, Prabhakara GN, 2
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, Hivemath
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.

nd Edition, 2010, ISBN:



6. CommunityPharmacy Practice, Ramesh Adepu, BSP publishers, Hyderabad

Recommended Journals:
I Rescarch in Social and Administrative Pharmacy, Elsevier, Ireland



BP 807 ET. COMPUTER AIDED DRUGDESIGN (Theory)

45 Hours

Scope: This subject is designed to provide detailed knowledge of rational drug design process and various
techniques used in rational drug design process. Objectives: Upon completion of the course, the
student shall be able to understand

* Design and discovery of lead molecules

* The role of drug design in drug discovery process
* The concept of QSAR and docking
* Various strategies to develop new drug like molecules.

* The design of new drug molecules usingmolecular modeling software

CourseContent:

UNIT-I 10 Hours Introduction to Drug Discovery and Development Stages of drug discovery and
development

Lead discovery and Analog Based Drug Design

Rational approaches to lead discovery based on traditional medicine, Random
screening, Non-random screening, serendipitous drug discovery, lead discovery
based on drug metabolism, lead discovery based on clinical observation. An alog
Based Drug Design:Bioisosterism, Classification, Bioisosteric replacement.
Any three case studies

UNIT-II 10 Hours

Quantitative Structure Activity Relationship (QSAR) SAR versus QSAR, History and
development of QSAR, Types of physicochemical parameters, experimental and theoretical
approaches for the determination of physicochemical parameters such as Partition coefficient,
Hammet’s substituent constant and Tafts steric constant. Hansch analysis, Free Wilson analysis,
3D-QSAR approaches like COMFA and COMSIA.

UNIT-III 10 Hours

Molecular Modeling and virtual screening techniques 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,

UNIT-IV 08 Hours

Informatics & Methods in drug design Introduction to Bioinformatics,
chemoinformatics. ADME databases, chemical, biochemical and pharmaceutical
databases.

UNIT-V 07 Hours

Molecular Modeling: Introduction to molecular mechanics and quantum
mechanics.Energy Minimization methods and Conformational Analysis, global
conformational minima determination.



Recommended Books (Latest Editions)

l.
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Robert GCK, ed., “Drug Action at theMolecular Level” University Prak Press Baltimore.

-Martin YC. “Quantitative Drug Design” Dekker, New York.
. Delgado JN, Remers WA eds “Wilson & Gisvolds’s Text Book of Organic Medicinal

&Pharmaceutical Chemistry” Lippincott, New York.

- FoyeWO “Principles ofMedicinal chemistry ‘Lea & Febiger.
. Koro lkovas A, Burckhalter JH. “Essentials of Medicinal Chemistry” Wiley Interscience.
. WolfME, ed “The Basis ofMedicinal Chemistry, Burger’s Medicinal Chemistry” JohnWiley&

Sons, New York.

- Patrick Graham, L., An Introduction to Medicinal Chemistry, Oxford University Press.
. Smith HI, Williams H, eds, “Introduction to the principles of Drug Design” Wright Boston.

- Silverman R.B. “The organic Chemistry of Drug Design and Drug Action” Academic Press New

York.



BP810 ET. PHARMACOLOGICAL SCREENINGMETHODS
45 Hour
Scope:
This subject is designed to impart the basic knowledge of preclinical studies i experimental animals
mcluding design, conduct and interpretations of results.
Objectives
Upon completion of the course the student shall be able to,
* Appreciate the applications of various commonly used laboratory animals,
* Appreciate and demonstrate the various screening methods used in preclinical research
* Appreciate and demonstrate the importance of biostatistics and researchmethodology
* Design and execute a research hypothesis independently

Unit -1 08 Hours
LaboratoryAnimals: Study of CPCSEA and OECD guidelines for maintenance,
breeding and conduct of experiments on laboratory animals, Common lab animals:
Description and applications of different species and strains of animals, Popular
transgenic and mutant animals. Techniques for collection of blood and common l
routes of drug administration in laboratory animals, Techniques of blood collection |
and euthanasia.

Unit -T1 10 Hours
Preclinical screening models

a. Introduction: Dose selection, calculation and conversions, preparation of drug
solution/suspensions, grouping of animals and importance of sham negative and | '
positive control groups. Rationale for selection of animal species and sex for the :
study. |
b. Study of screening animal models for '

Diuretics, nootropics, anti-Parkinson’s,antiasthmatics, Preclinical screening
models: for CNS activity- analgesic, antipyretic,anti-inflammatory, general
anaesthetics, sedative and hypnotics, antipsychotic, antidepressant, antiepileptic
antiparkinsonism, alzheimer’s disease ;
Unit ~II1 Preclinical screening models: for ANS activity, sympathomimetics, i | DHoUxs |
sympatholytics, parasympathomimetics, parasympatholytics, skeletal muscle |

relaxants, drugs acting on eye, local anaethetics '

1

% . n P - 5 |
Unit -IV Preclinical screening models: for CVS activity- antihypertensives, |
diurclics, antiarrhylhm.ic, anlidys!epidemic, anti aggregatory, coagulants, qnd 12 Houss !
anticoagulants Preclinical screening models for other important drugs like |
antiulcer, antidiabetic, anticancer and antiasthmatics. |

Research methodology and Bio-statisties Sclection of research topic, review of | 05Hours
iteratare, research hypothesis and study design Pre-clinical data analysis and |




'mtcrprclalim's using Stdents ‘' ftest and One-wayANOVA. _(-}raphical_r

Recommended Books (latest edition):

I. Fundamentals of experimental Pharmacology-byM.N.Ghosh
2. Hand book of Expcrimental Pharmacology-S.K. Kulakarni

3. CPCSEA guidelines for laboratory animal facility.

4. Drug discovery and Evaluation byVogel H.G.
5. Drug ScreeningMethods by Suresh Kumar Gupta and S. K. Gupta
6. Introduction to biostatistics and research methods by PSS Sundar Rao and J Richard



BP811 ET. ADVANCED INSTRUMENTATION TECHNIQUES

45 Hours
Scope: This subject deals with the application of instrumental methods in qualitative and quantitative
analysis of drugs. This subject is designed to impart advanced knowledge on the principles and
instrumentation of spectroscopic and chromatographic hyphenated techniques. This also emphasizes
on theoretical and practical knowledge on modern analytical instruments that are used for drug testing.
Objectives:Upon completion of the course the student shall be able to
* understand the advanced instruments used and its applications in drug analysis
» understand the chromatographic separation and analysis of drugs.
* understand the calibration of various analytical instruments
» know analysis of drugs using various analytical instruments.

CourseContent:

UNIT-I 10 Hours Nuclear Magnetic Resonance spectroscopy Principles of H-NMR and C-NMR,
chemical shift, factors affecting chemical shift, coupling constant, Spin - spin coupling, relaxation,
instrumentation and applications Mass Spectrometry- Principles, Fragmentation, Ionization
techniques — Electron impact, chemical ionization, MALDI, FAB, Analyzers-Time of flight and
Quadrupole, instrumentation, applications

UNIT-II 10 Hours

Thermal Methods of Analysis: Principles, instrumentation and applications of
ThermogravimetricAnalysis (TGA), Differential Thermal Analysis (DTA), Differential
ScanningCalorimetry(DSC)

X-Ray Diffraction Methods: Origin of X-rays, basic aspects of crystals, X- ray

Crystallography, rotating crystal technique, single crystal diffraction,powder diffraction, structural
elucidation and applications.

UNIT-III 10 Hours

Calibration and validation-as per ICH and USFDA guidelines

Calibration of following Instruments

Electronic balance, UV-Visible spectrophotometer, IR spectrophotometer, Fluorimeter, Flame
Photometer, HPLC and GC

UNIT-IV 08 Hours

Radio immune assay:Importance, various components, Principle, different methods, Limitation and
Applications of Radio immuno assay Extraction techniques:General principle and procedure
involved in the solid phase extraction and liquid-liquid extraction

UNIT-V 07 Hours

Hyphenated techniques-LC-MS/MS,GC-MS/MS,HPTLC-MS.

Recommended Books (Latest Editions)

1. InstrumentalMethods of Chemical Analysis by B.K Sharma

2. Organic spectroscopy by Y.R Sharma

3. Text book of Pharmaceutical Analysis by Kenneth A. Connors

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

5. Practical Pharmaceutical Chemistryby A H. Beckett and J.B. Stenlake

6. Organic Chemistry by 1. L. Finar

7. Organic spectroscopy byWilliam Kemp

8. Quantitative Analysis of Drugs by D. C. Garretl

9. Quantitative Analysis of Drugs in Pharmaceutical Formulations by P. D. Sethi
10. Spectrophotometric identification of Organic Compounds bySilverstein



MODERN PHARMACEUTICAL ANALYSIS (MPA101T)
Scope

This subject deals with various advanced analytical instrumental techniques for
identification, characterization and quantification of drugs. Instruments dealt are NMR, Mass
spectrometer, IR, HPLC, GC ctc.

Objectives

After completion of course student is able to know,

- The analysis of various drugs in single and combination dosage forms

J Theoretical and practical skills of the instruments

THEORY

HOURS

1.UV-Visible spectroscopy: Introduction, Theory, Laws, Instrumentation
associated with UV-Visible spectroscopy, Choice of solvents and solvent
effect and Applications of UV-Visible spectroscopy.

IR spectroscopy: Theory, Modes of Molecular vibrations, Sample handling,
Instrumentation of Dispersive and Fourier - Transform IR Spectrometer,
Factors affecting vibrational frequencies and Applications of IR spectroscopy
Spectroflourimetry: Theory of Fluorescence, Factors affecting fluorescence,
Quenchers, Instrumentation and Applications of fluorescence
spectrophotometer.

Flame emission spectroscopy and Atomic absorption spectroscopy:

Principle, Instrumentation, Interferences and Applications,
11 Hrs

60

2 NMR spectroscopy: Quantum numbers and their role in NMR, Principle,
Instrumentation, Solvent requirement in NMR, Relaxation process, NMR
signals in various compounds, Chemical shift, Factors influencing chemical
shift, Spin-Spin coupling, Coupling constant, Nuclear magnetic double
resonance, Brief outline of

principles of FT-NMR and 13C NMR. Applications of NMR spectroscopy.
11 Hrs

3 Mass Spectroscopy: Principle, Theory, Instrumentation of Mass
Spectroscopy, Different types of ionization like electron impact, chemical,
field, FAB and MALDI, APCI, ESI, APPI Analyzers of Quadrupole and
Time of Flight, Mass fragmentation and its rules, Meta stable ions, Isotopic
peaks and Applications of Mass spectroscopy

11 Hrs

4 Chromatography: Principle, apparatus, instrumentation, chromatographic
parameters, factors affecting resolution and applications of the following:

a) Paper chromatography b) Thin Layer chromato graphy

¢) Ion exchange chromatography d) Column chromatography

¢) Gas chromatography f) High Performance Liquid chromatography

g) Affinity chromatography

11 Hrs

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



a) Paper electrophoresis b) Gel electrophoresis ¢) Capillary clectrophoresis d)
Zone clectrophoresis ¢) Moving boundary electrophoresis f) Iso electric
tocusing

N ray Crystallography: Production of X rays, Diffcrent X ray methods,
Bragg's law. Rotating crystal technique, X ray powder technique, Types of
crystals and applications of X-ray diffraction.

11 Hrs

6 Immunological assays : RIA (Radio immuno assay), ELISA,
Bioluminescence assays.
5 Hrs

REFERENCES

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

John Wiley & Sons, 2004.

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

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

3. Instrumental methods of analysis — Willards, 7th edition, CBS publishers.

4. Practical Pharmaceutical Chemistry — Beckett and Stenlake, Vol I1, 4th edition, CBS

Publishers, New Delhi, 1997,

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

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

Publishers, New Delhi, 1997.

7. Pharmaceutical Analysis- Modern methods — Part B - J W Munson, Volume 11, Marcel
Dekker Series






