Table-VIII: Courseof study for semester VIlI

Course Name of the course No. of Tutorial Crgdlt
code hours points
BP80L1T | Biostatistics and Research Methodology 3 1 4
BP802T | Socia and Preventive Pharmacy 3 1 4
BPBO3ET | Pharma Marketing Management
BPBO4ET | Pharmaceutical Regulatory Science
BPBO5ET | Pharmacovigilance
Quality Control and Standardization of
BP8BOGET Herbals 3+3= 141=2 4+4=
BPBO7ET | Computer Aided Drug Design 6 § 8
BPBOBET | Cell and Molecular Biology ,%
BPBO9ET | Cosmetic Science
BPS810ET | Experimental Pharmacology _ #
BP811ET | Advanced Instrumentation T es
BP812ET | Dietary Supplements and ticals
BP813PW | Project Work 12 - 6
K 4 e%l 24 4 22
T, g’ Sem xcreditsdﬁribution
Credit Points
27/29%307
I 29
% 1 26
I 28
26
26
24
VIl 22
Extracurricular/ Co curricular activities 01*
Total credit pointsfor the program 209/211%212"

* The credit points assigned for extracurricular and or co-curricular activities shall be given by the
Principals of the colleges and the same shall be submitted to the University. The criteria to acquire this
credit point shall be defined by the colleges fromtime to time.

*Applicable ONLY for the students studied Physics/ Chemistry / Botany / Zoology at HSC and appearing
for Remedial Mathematics course.

“Applicable ONLY for the students studied Mathematics/ Physics/ Chemistry at HSC and appearing for
Remedial Biology course.




BP801T. BIOSTATISITCSAND RESEARCH METHODOL OGY (Theory)
45 Hours

Scope: To understand the applications of Biostatics in Pharmacy. This subject deals with
descriptive statistics, Graphics, Correation, Regression, logistic regression Probability
theory, Sampling technique, Parametric tests, Non Parametric tests, ANOVA,
Introduction to Design of Experiments, Phases of Clinica trials and Observational and
Experimental studies, SPSS, R and MINITAB statistical software’s, analyzing the
statistical data using Excel.

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

* Know the operation of M.S. Excel, SPSS, R and AB® D ign of
Experiment)

» Know the various statistical techniques to atistical

* Appreciate statistical technlques in soI probl

Cour
Unit-| % 10Hours
Introduction: Statistics, |cs Fr%y istribution

M easures of centr Mode- Pharmaceutical examples

M easur es of dlsp&' DISpel’SI e standar iation, Pharmaceutical
problems
Correlation: ion, Kar@son’s coeffi correlation, Multiple correlation -

Pharmac exampleg \ l
Unit-11 \@ QZ.\' 10 Hours
afitting by t of least squares, fitting the linesy= a + bx and x

Regression: C

MU @ ard error of regression- Pharmaceutical Examples
i i lity, Binomial distribution, Normal distribution,
Poisson’s@istribution, properties - problems
Sample, Population, large sample, small sample, Null hypothesis, alternative hypothesis,
sampling, essence of sampling, types of sampling, Error-I type, Error-11 type, Standard
error of mean (SEM) - Pharmaceutical examples
Parametric test: t-test(Sample, Pooled or Unpaired and Paired) , ANOVA, (One way
and Two way), Least Significance difference

Unit-111 10Hours
Non Parametric tests: Wilcoxon Rank Sum Test, Mann-Whitney U test, Kruskal-Wallis
test, Friedman Test
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Introduction to Resear ch: Need for research, Need for design of Experiments,
Experiential Design Technique, plagiarism

Graphs. Histogram, Pie Chart, Cubic Graph, response surface plot, Counter Plot graph
Designing the methodology: Sample size determination and Power of a study, Report
writing and presentation of data, Protocol, Cohorts  studies, Observational studies,
Experimental studies, Designing clinical trial, various phases.

Unit-1V 8 Hours

Blocking and confounding system for Two-level factorials

Regression modeling: Hypothesis testing in Simple and Multiple regressionmodels
Introduction to Practical components of Industrial and Clinical Trials Problems:
Statistical Analysis Using Excel, SPSS, MINITAB®, DESIGN OF EXPERIMENTS, R -
Online Statistical Software’s to Industrial and CIiniW approach

Factorial Design: Definition, 2, 2° dvantag rlal design
Response Surface methodology: posted |stor|cal design,

Optimization Techniques
Recommended Books L@edmog) Q

istics- and chr(&plications, Sanford Bolton,
Dekker In York. %

of Statisi H| malaya House- S.C.Guptha

% Learning Private Limited, R.
a@ Experiments — Wiley Students Edition,

| Douglaso&\ Omé?\

Unit-V %
Design and Analysis of experiments:
@s‘m
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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 aso 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/reaization of current |ssu&srelat to health and
pharmaceutical problems within the country WorIdW|de
Have a critical way of thinking based on ¢
Evaluate aternative ways of solv probl tohealth and

pharmaceutical issues

Cour
Unit I: & 10Hours
Concept of health and dlsease nltlon con d evaluation of public health.
Understanding the concept of frevention disease, social causes of diseases
and social problems of th

Social and health@on Food_imyrelation to &\ and health, Balanced diet,

Nutritional deﬁc@ ,Vltamm d cies, Ma@ and its prevention.

Sociolo %#eal oCi tural ed to health and disease, Impact of
iornen health & as

urbani zati S Po ealth

Hygiene and h%nal @j health care; avoidable habits
Unit I1: Q 10 Hours
Preventi icine: Gen 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 111: 10 Hours

National health programs, its objectives, functioning and outcome of the following:
HIV AND AIDS control programme, TB, Integrated disease surveillance program
(IDSP), Nationa leprosy control programme, National mental health program, National
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programme for prevention and control of deafness, Universal immunization programme,
National programme for control of blindness, Pulse polio programme.

Unit 1V: 08 Hours
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

Unit V: 07 Hours
Community services in rural, urban and school health: Functions of PHC, Improvement
in rural sanitation, national urban health mission, Health promotio &d education in
school.

Recommended Books (L atest edition): @

1. Short Textbook of Preventiv a@dal Medici hakara GN, 2™ Edition,
2010, ISBN: 97893807041& E Publicati
d

2. Textbook of Preventive an jal Medici gjan and Gupta), Edited by Roy
Rabindra Nath, Saha | an|I 4" Edigj 3, ISBN: 9789350901878, JAY PEE
Publications

3. Review of Pr ine (Includk |ostatistics), Jain Vivek, 6™
Edltlon 201 - 978935 1, JAYPE | ions

4. Essentigls munity N& Approach, Hiremath Lalita D,
Hir anjaya Edltlon@ ISBN: 9789350250440, JAY PEE

Pu
5. Park thook Qﬁtive ar&)*la Medicine, K Park, 21% Edition, 2011,
: 8 , BA% AS BHANOT PUBLISHERS.

esh Adepu, BSP publishers, Hyderabad
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BPBO3ET. PHARMA MARKETING MANAGEMENT (Theory)

45 Hours
Scope:
The pharmaceutical industry not only needs highly qualified researchers, chemists and,
technical people, but aso 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. The Knowledge and Know-how of marketing management groom the people
for taking a challenging role in Sales and Product management.

Course Objective: The course ams to provide an understanding of keting concepts
and techniques and their applicationsin the pharmac%l industry. x

Unit | 6 @. 10 Hours

Marketing:

Definition, genera concepts arketlng, tion between marketing &
selling; Marketing envi ronment& d com alysis; Analyzing consumer
buying behavior; industrial buying b %

descriptions  and “¢s0 'o-sycholo' characterl the consumer market
segmentatlon& rge .Consum ie; Mo and prescrlblng habits of the

Unit 11 g \E 10 Hours
Product decis \ie
Classmcatlon,ag ct i product mix decisions, product life

cycle,pr lio i oduct positioning; New product decisions; Product
branding, packaging and g decisions, Product management in pharmaceutical
industry.

Unit [11 10Hours
Promotion:

Methods, determinants of promotional mix, promotional budget; An overview of
personal selling, advertising, direct mail, journas, sampling, retailing, medica
exhibition, public relations, online promotional techniques for OTC Products.
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Unit 1V 10Hours

Phar maceutical marketing channels:

Designing channel, channel members, selecting the appropriate channel, conflict in
channels, physical distribution management: Strategic importance, tasks in physical
distribution management.

Professional salesrepresentative (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 10Hours
Pricing

Meaning, importance, objectives, determinants ici and strategies,
issues in price management in pharmac mdustry. verview of DPCO
(Drug Price Control Order)and NPPA (N cing Authority).

Emerging conceptsin marketm&ai0

Vertica & Horizontd Marketlng R % sumerlsm Industrial Marketing;

Global Marketing. Q

Recommended B atest Edi x

1. Philip Katler in Lane - Marketi ement, Prentice Hall of India,
h

New

2. Waker, and Lar z’/larket' @y- Planning and Implementation, Tata
MC GrawBiill, N x
. Levy@ Ing, TataMC Graw Hill

3. Dhruv Grew

4. Arun Kumar enak Ing Management, Vikas Publishing, India

5. Rgan arketi ent; TataMC Graw-Hill (India Edition)

6. Ram , US & ari, S Marketing Managemnt:Global Perspective,
Indian t,Macmilan 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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BP804 ET: PHARMACEUTICAL REGULATORY SCIENCE (Theory)

45Hours

Scope: This course is designed to impart the fundamental knowledge on the regulatory
requirements for approval of new drugs, and drug products in regulated markets of
India & other countries like US, EU, Japan, Australia UK etc. It prepares the students
to learn in detall on theregulatory requirements, documentation requirements, and
registration procedures for marketing the drug products.

Objectives: Upon completion of the subject student shall be able to;
1. Know about the process of drug discover elopmen

2. Know the regulatory authorities and overning ufacture and sale
of pharmaceuticals

3. Know theregulatory approval and their ionin Indian and
international markets

Cour

Unit | 2 10Hours

New Drug Disc develo;@t
Stages of d very, D developmen ' preclinical studies, non-clinical
activiti INC studlee,: I@lor and I8s, Concept of generics, Generic drug

product devielopment.
Unit I \@
Regulatory A I Pro

approved N DA [/ ANDA.

Regulatory authorities and agencies

10Hours

involved in Investigational New Drug (IND), New
iated New Drug Application (ANDA). Changes to an

g>
E%
> <
'Q
(@)
%;
\Jzo.

Overview of regulatory authorities of India, United States, European Union, Australia,
Japan, Canada (Organization structure and types of applications)

Unit I 11 10Hours

Registration of Indian drug product in over seas market

Procedure for export of pharmaceutical products, Technical documentation, Drug Master
Files (DMF), Common Technical Document (CTD), electronic Common Technical
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Document (eCTD), ASEAN Common Technical Document (ACTD)research.
Unit 1V 08Hours

Clinical trials

Developing clinica trial protocols, Institutional Review Board / Independent Ethics
committee - formation and working procedures, Informed consent process and
procedures, GCP obligations of Investigators, sponsors & Monitors, Managing and
Monitoring clinical trials, Pharmacovigilance - safety monitoringin clinical trials

Unit V O7Hours

Regulatory Concepts

Basic terminology, guidance, guidelines, regulations, Laws and Acts, Orange book,
Federa Register, Code of Federal Regulatory, Purpl 0

Recommended books (L atest edition): 6
1. Drug Regulatory Affairs by Sachin | .N.S. V , Nirali Prakashan.
2. The Pharmaceutical Regulator Second ' dited by IraR. Berry and

Robert P. Martin, Drugs th maceuti iemces,Vol.185. Informa Health
care Publishers.

3. New Drug Approval Progess. Accelerati Registrations By Richard A
Guarino, MD, 5™ edition\Drugs an maceutical Sciences,Vol.190.

4. Guidebook for dru ory sub ons/ Sandy \Weinberg. By John Wiley &
Sons. Inc.
5. FDA Regulat fairs. aguiee

Ok, prescriptiol , medical devices, and
0, Davi S.
_ [ Dosage forms, Leon Shargel and

S
esearch, Second Edition Edited by John I.

P.
roval, Second Edition By Rick Ng
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BP 805T: PHARMACOVIGILANCE (Theory)
45 hours

Scope: This paper will provide an opportunity for the student to learn about development of
pharmacovigilance as a science, basic terminologies used in pharmacovigilance, global scenario
of Pharmacovigilance, train students on establishing pharmacovigilance programme in an
organization, various methods that can be used to generate safety data and signal detection. This
paper also devel ops the skills of classifying drugs, diseases and adverse drug reactions.

Objectives:

At completion of this paper it is expected that students will be able to (know, do, and

appreciate): *
1. Why drug safety monitoring is important? 0
2. History and development of pharmacovigi ®
3. National and international scenario of vigilance
4. Dictionaries, coding and terminologi phar j|ance
5. Detection of new adverse dru % d their
6. Internationa standardsfor of di
7. Adverse drug reaction reporting'systems and co ation in pharmacovigilance
8. Methods to generate safety data during icl; clinical and post approval phases of

drugs’ life cycle

9. Drug safety evaluati |atr|cs rics, pregnancy and lactation
10. Pharmacovigi of | ) requiremenit for ADR reporting in India
11. ICH guideli R, PSU |ted reportl ovigilance planning
12. CIOMSr tsfor AD rting
13. Writi @rraﬂv&s of advi ents and uallty
@g Co%ﬂent
Unit | 10Hours
Introduction t acow
d develop armacovi gilance
rtance of saf nitoring of Medicine

WHO internationa drug monitoring programme

Pharmacovigilance Program of India(PvPI)
Introduction to adver se drug reactions

Definitions and classification of ADRs

Detection and reporting

Methods in Causality assessment

Severity and seriousness assessment

Predictability and preventability assessment

Management of adverse drug reactions
Basic terminologies used in phar macovigilance
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Terminologies of adverse medication related events
Regulatory terminologies
Unit Il 10 hours
Drug and disease classfication

Anatomical, therapeutic and chemical classification of drugs
International classification of diseases
Daily defined doses
International Non proprietary Names for drugs
Drug dictionaries and coding in phar macovigilance
WHO adverse reaction terminol ogies
MedDRA and Standardised MedDRA queries

WHO drug dictionary
- Eudravigilance medicina product dicti onary
I nformation resour cesin phar macovigilance Cﬁ
Basic drug information resources

Speciaised resources for ADRs
Establishing phar macovigilance progr

Establishingina hosplt

Establishment & operation drug safety d t in mdustry
Contract Research isations (C
Establishingan rogramrQ
Unit [11 10Hours
Vaccine safety supmvel
: i armacovi iIanc 6
: ion failure( /
: Se event Wihg imm w
Pharmacovigilance meti \'
- Pass sillance - Spon reports and case series

Comparative ob al studies— Cross sectiond study, case control study and
ort study
Targeted clinical investigations
Communication in phar macovigilance
Effective communication in Pharmacovigilance
Communication in Drug Safety Crisis management
Communicating with Regulatory Agencies, Business Partners, Healthcare facilities &
Media

- St ortin
: Q rveill el sites, drug event monitoring and registries
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Unit 1V 8Hours

Saf ety data generation
Pre clinical phase
Clinica phase
Post approva phase (PMS)
ICH Guiddinesfor Pharmacovigilance
Organization and objectives of ICH
Expedited reporting
Individual case safety reports
Periodic safety update reports 0

Post approval expedited reporting

Pharmacovigilance planning @
Good clinical practicein pharmac& ce stud@

Unit V & 7 hours
Pharmacogenomics of adver se drug reaetions
Geneticsrelated AD |th exampl @M parameters.
Drug safety evaluation i |n opulallo
Paediatri

Pregnan% actation
[
CIOMS

. Worki
. MS For
CDSCO (India) gllan

D&C
Dif |n In i |obal pharmacowgllance regquirements

Recom Books(Lat ition):

Textbook of Pharmacovigilance: S K Gupta, Jaypee Brothers, Medical Publishers.

2. Practical Drug Safety from A to Z By Barton Cobert, Pierre Biron, Jones and
Bartlett Publishers.

3. Mann's Pharmacovigilance:Elizabeth B. Andrews, Nicholas, Wiley Publishers.

4. Stephens Detection of New Adverse Drug Reactions. John Tabot, Patrick Walle,
Wiley Publishers.

5. An Introduction to Pharmacovigilance: Patrick Waller,Wiley Publishers.

6. Cobert's Manua of Drug Safety and Pharmacovigilance: Barton Cobert,Jones&
Bartlett Publishers.

7. Textbook of Pharmacoepidemiolog edited by Brian L. Strom, Stephen E Kimmel,
Sean Hennessy,Wiley Publishers.

8. A Textbook of Clinical Pharmacy Practice -Essential Concepts and Skills:G.
Parthasarathi, Karin NyfortHansen,Milap C. Nahata

9. National Formulary of India

10. Text Book of Medicine by Y ashpal Munjal
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11. Text book of Pharmacovigilance: concept and practice by GP Mohanta and PK

Manna



12. http://www.whoumc.org/DynPage.aspx?1d=105825& mn1=7347& mMn2=7259& mn
3=7297

13. http://www.ich.org/

14. http://www.cioms.ch/

15. http://cdsco.nic.in/

16. http://www.who.int/vaccine_safety/en/

17. http://lwwwe.ipc.gov.in/PvPl/pv_home.html

168




BP 806 ET. QUALITY CONTROL AND STANDARDIZATION OF HERBALS
(Theory)

Scope: In this subject the student learns about the various methods and guidelines for
evauation and standardization of herbs and herbal drugs. The subject also provides an
opportunity for the student to learn cGMP, GAP and GLP in traditional system of

medicines.

Objectives. Upon completion of the subject student shall be able to;

1. know WHO guidelines for quality control of herbal drugs

2. know Quality assurance in herbal drugindu ﬁ

3. know the regulatory approval process an ' istrati @ and
international markets

4. appreciate EU and ICH gwdellnes %ﬂty con@evbal drugs
Unit | & 10 hours

Basic tests for drugs — Ph tlcal sq<z< edl cina plants materials and dosage
forms

WHO gwdellnesf control ofidRerb rugs

Evaluation of co crude dr ded for é

Unit [l 10 hours

Quality drug of cGMP, GAP, GMP and GLP in
traditional system of K

WHO Guidel \,\lrrent

acturlng Practices (cGMP) for Herba Medicines
WHO G GAC@ icinal Plants.

Unit III 10 hours
EU and ICH guidelines for quality control of herbal drugs.
Research Guidelines for Evaluating the Safety and Efficacy of Herbal Medicines

Unit 1V 08 hours

Stability testing of herbal medicines.Application of various chromatographic techniques
in standardization of herbal products.

Preparation of documents for new drug application and export registration

GMP requirements and Drugs & Cosmetics Act provisions.
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Unit V 07 hours
Regulatory requirements for herbal medicines.

WHO guidelines on safety monitoring of herbal medicines in pharmacovigilance systems

Comparison of various Herbal Pharmacopoeias.
Role of chemical and biological markersin standardization of herbal products

Recommended Books:. (L atest Editions
1. Pharmacognosy by Trease and Evans
2. Pharmacognosy by Kokate, Purohit and Gokhale
3. Rangari, V.D., Text book of Pharmacognosy and Phytochemistry Vol. | , Carrier
Pub., 2006.
4. Aggrawal, S.S., Herba Drug Technology. Un|v sities Press, 200
5. EMEA. Guidelines on Quality of Herbal Med Products/ a Medicind

Products,

6. Mukherjee, P.W. Quality Control of H ugs A h to Evaluation of
Botanicals. Business Horlzons Pub ew Del 2002.

7. ShindeM.V., Dhawal K., ik liCation of quality control
principles to herbal drug aI Jourr?&hytomedici ne 1(2009); p. 4-8.

8. WHO. Quality Control etho for M t Materias, World Health
Organization, Gen 8 WHQ, for the Appropriate Use of Herbal
Medicines. WHO Publi S, Weﬁtern ific SeriesNo 3, WHO

acific; Manil

eia, Vol. ity Specifications, 3rd edn.

a, 1981.
odsfor M lant Materials. World Health
. of Tradi , Complementary and Alternative
Med|C| .Vol.1c ext and Vol. 2, maps. World Health
Organlz Q
12. W inesof G ricultural and Collection Practices (GACP) for
Plants ealth Organization, Geneva, 2004.
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BP 807 ET. COMPUTER AIDED DRUG DESIGN (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

Therole 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 using molecular modeling software

Course Content: 0
UNIT-I 10 Hours

Introduction to Drug Discovery and pment @
Stages of drug discovery and dev
L ead discovery and Anal rug Desi &

Rational approaches to Iead overy b traditional medicine,

Random screening, Nonggandom scr dipitous drug discovery,
lead discovery b rug m lead discovery based on
clinical observatio

Analog B ugeDesign: B&stensm Cl &mion, Bioisosteric
replacement eecaseﬁ@ E@'

UNIT-I @ @ 10 Hours
Quantitative Struc@tivity %ﬁrip (QSAR)
ory elopment of QSAR, Types of

eters, ental and theoretical approaches for
of emical parameters such as Partition
met’ ituent constant and Tafts steric constant.
ysis, Fr son anaysis, 3D-QSAR approaches like
d COMSIA
UNIT-I11 10Hours

Molecular M odeling and virtual screening techniques

Virtual Screening techniques:. Drug likeness screening, Concept of
pharmacophore mapping and pharmacophore based Screening,

Molecular docking: Rigid docking, flexible docking, manua docking,
Docking based screening. De novo drug design.
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UNIT-IV 08 Hours
Informatics & Methodsin 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 (L atest Editions)

1. Robert GCK, ed., “Drug Action at the Mol el” Uni %‘rak Press Baltimore.
. Martin YC. “Quantitative Drug Design” ; New Y
Gisvol

2

3. Delgado JN, Remers WA eds “Wl Book of Organic
Medicina & Pharmaceutical Ch |pp| ncot York.

4. Foye WO “Principlesof M c@ iger.

5. Koro lkovas A, Burck “Essentl Medicinal Chemistry” Wiley
Interscience.

6. Wolf ME, ed “The B of Medici ry, Burger sMedicinal Chemistry”
John Wlley& Son

7. Patrick Gr n Intro Medl hemistry, Oxford University
Press.

8 @ ntroducU@ e principles of Drug Design”

on.

[ (%j}@of Drug Design and Drug Action”
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Unit |

BP8SOSET: CELL AND MOLECULAR BIOLOGY (Elective subject)
45 Hours

Scope:
- Cell biologyis a branch of biologythat studiescells— their physiological

properties, their structure, the organellesthey contain, interactions with their

environment, their life cycle, division, death and cell function.

Thisis done both on a microscopic and molecular level.

Cell biology research encompasses both the great diversity of single-celled

organisms like bacteria and protozoa, as well as the many specialized cells in

multi-cellular organismssuch as humans, plants and sponges. *

eablet

Objectives. Upon completion of the subject stud
- Summarize cell and molecular biologyi

Summarize cellular functioning an ition.
Describe the chemical foundatl ell biology:
Summarlzethe DNA pro i

Describe cellular m ane structu
Describe basic mo

Summarize t% le
\ 10Hours

a) Cdl @xular B| and basics and Applications.

b) olecular i
c) Propesties of ceII eII m
d) Prokary yotl

€) Cellular% ion
f) Chemi datl In oductlon and Reactions (Types)

Unit II 10 Hours

a) DNA and the Flow of Molecular Information
b) DNA Functioning

c) DNA and RNA

d) Typesof RNA

€) Transcription and Translation

Unit 111 10 Hours

a) Proteins: Defined and Amino Acids
b) Protein Structure
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c) Regularitiesin Protein Pathways
d) Celular Processes
e) Positive Control and significance of Protein Synthesis
Unit 1V 08 Hours
a) Science of Genetics
b) Transgenics and Genomic Anaysis
c¢) Cdl Cycleandysis
d) Mitosisand Meiosis
e) Cdlular Activities and Checkpoints

Unit V 07 Hours
a) Cédl Signals: Introduction

b) Receptorsfor Cell Signas
c) Signaling Pathways: Overview @ 0

d) Misregulation of Signaling Pathways

e) Protein-Kinases: Functioning @
Recommended Books (latest ed &
armaceutlcal

1. W.B.Hugoand A.D.Ru ology, Blackwell Scientific
publications, Oxford Lo
2. Prescott and Dunn., | aI Mlcr logw4 ' edition, CBS Publishers &

Distributors, Del
3. Pdczar, Ch ig, |crob|ol ataMcGr
4. Macolm IlereTln Cox tlcal Mlcroblology
5. Rose Mlcrobl ogy
6. insdill et aI damental i roblology, 9th ed. Japan
7. Coop d Gunn’ ra Phan S Publisher and Distribution.
8. Peppler: Micro Iogy
0. Edward sof
10. N.K. Jal aceutl |ology Vallabh Prakashan, Delhi
11.B of s acteriology, Williams and Wilkins- A Waverly
co an

12.B.R. Glick and JJ. Pasternak: Molecular Biotechnology: Principles and
Applications of RecombinantDNA: ASM Press Washington D.C.
13. RA Goldshy et. d., : Kuby Immunology.

174




BPS8O9ET. COSMETIC SCIENCE(Theory)
45Hours

UNIT I 10Hours
Classification of cosmetic and cosmeceutical products

Definition of cosmetics as per Indian and EU regulations, Evolution of cosmeceuticals
from cosmetics, cosmetics as quasi and OTC drugs

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
* 10Hours

UNIT I
Principles of formulation and building bIo |n care @t

Face wash
Moisturizing cream, Cold Cream cream an \vantages and
disadvantages.Application of th mfor o cosmecutlcals

Antiperspants & deodorants- Acti action.
Principles of formulation bundlng %aﬂ care products:
Conditioning shampoo H |t|oner fshampoo

Hair oils.

Chemistry and for n of Para— diamine r dye.

Principles offor ion and bund ocks of o products:

Toothpaste f Ing gum sitive teeth. @ hitening, M outhwash.

UNIT 111 10 Hours
Sun protection, fCali ofT of Su and SPF.

Role of herbsip.Casmetics:

Skin CargmA\| d turmefic

Hair car@ Heriha and aml

Oral care: and clove

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

UNIT IV 08 Hours.
Principles of Cosmetic Evaluation:Principles of sebumeter, corneometer. Measurement
of TEWL, Skin Color, Hair tensile strength, Hair combing properties

Soaps,and syndet bars. Evolution and skin benfits.
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UNIT V 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, 4™

Edition, Vandana Publications Pvt. Ltd., Delhi.
3) Text book of cosmelicology by Sanju Nand @b K. Khar blishers.




BP810 ET. PHARMACOLOGICAL SCREENING METHODS
45 Hours

Scope: This subject is designed to impart the basic knowledge of preclinica studies in
experimental animals including 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 |aboratory animals.
Appreciate and demonstrate the various screening methods used in preclinical

research
Appreciate and demonstrate the importance of bi isticsan methodol ogy

ce, breeding
, Common lab
animals. Description and ications t species and strains
of animals. Popular tran cland mutant agimals.
Techniques for cellection, of bloo\&ncd 0mmo es of drug

administration i ry ani hniqu d collection

- Design and execute a research hypothesi dently
o
Unit —I 08 Hours
es for

Laboratory Animals:
Study of CPCSEA and OEC id
on |

and conduct of experiment orator

10Hours

Unit -1 @

Preclinical streening % %

a. Introduction: @) sdl culation and conversions,

preparation 0O sol uti% ons, grouping of animals and
sh e

impor am and positive control groups.
Rationale ection al species and sex for the study.
b. Stu reening animal modelsfor

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
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Unit -1

Preclinical screening models: for ANS activity, sympathomimetics,
sympathol ytics, parasympathomimetics, parasympatholytics, skeletal
muscle relaxants, drugs acting on eye, local anaethetics

Unit -V

Preclinical screening models: for CV S activity- antihypertensives,
diuretics, antiarrhythmic, antidyslepidemic, anti aggregatory,
coagulants, and anticoagulants

Preclinical screening models for other important % antiulc

antidiabetic, anticancer and antiasthmatics. @.
Resear ch methodology and Bio-statisti é ( ;
hhypothesis

O5Hours
Selection of research topic, revi @rature, r
and study design
Pre-clinical dataanalysis interpretati dents ‘t’ test
and One-way ANOVA. jcal rep ion of data
Recommended Bo |t|o K
1. Fundam perlm macolo @N.Ghosh
2. Han Experi tal armacol Kulakarni
3. uidelin oratory agi ility.
4. Dru |scovery uation H.G.
5. Drug Scr s by mar Guptaand S. K. Gupta
6 esearch methods by PSS Sundar Rao and J
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BP 811 ET. ADVANCED INSTRUMENTATION TECHNIQUES
45 Hours

Scope: This subject deals with the application of instrumental methods in qualitative and
guantitative 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 qg analysis

understand the chromatographic separation ysis of
understand the calibration of various anal strum
know analysis of drugs using vari ous nstr

& Conten@&
UNIT-| Q
Nuclear Magnetic Reson &ectrosc

Principles of H-N shlft factorg affecting chemical
shift, coupling con% - spln C Ilng, rel axat rumentation and
applications %’

Mass Spect Princi ization techniques -
Electron hemical:i@ion, Mg FAB, Anayzers-Time of

UNIT-II \\Q @ 10 Hours

Thermal Met y iples, instrumentation and applications

of ThermOgrav ricAnalysi ), Differential Thermal Analysis (DTA),

Differen ning Calori (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.

10 Hours

UNIT-I11 10Hours
Calibration and validation-as per ICH and USFDA guidelines
Calibration of following I nstruments

Electronic balance, UV-Visible spectrophotometer, IR spectrophotometer,

179




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 (L atest Editions)

1. Instrumental Methods of Chemica An y B K

2. Organic spectroscopy by Y.R Sh { &

3. Text book of Pharmaceutical y Kennethé A S\€onnors

4. Vogel’s Text book of Quanﬂ g emical by A.l. Vogel

5. Practical Pharmaceutical Ghemistry by A t and J.B. Stenlake

6. Organic Chemistry by =l "NFinar

7. Organic spectrosc |II|

8. Quantitative isef Drugs C arrett K

9. Quantitativ of Dru maceut' al | ulations by P. D. Sethi
10. Spec m
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BP 812 ET. DIETARY SUPPLEMENTSAND NUTRACEUTICALS

No. of hours:3 Tutorial:1 Credit point:4
Scope:

This subject covers foundational topic that are important for understanding the need and
requirements of dietary supplements among different groups in the population.

Objective:

This module aims to provide an understanding of the concepts behind the theoretical
applications of dietary supplements. By the end of the course students sho% ableto:

1. Understand the need of supplements by the dif oup of p 0 Mmaintain
healthy life.
2. Understand the outcome of deficiencies y suppl
3. Appreciate the componentsin dietary ents and ication.
4. Appreciate the regulatory an ects o supplements including
health claims.
UNIT | 07 hours

a. Definitions of Functio
of Nutraceuticals

s, Nutr Qnd Dietary supplements. Classification
roble% diseases thatr can be prevented or cured by

Nutraceuticals i ight control etes, canc disease, stress, osteoarthritis,
hypertension Q

b. Public h ition, matern d chil iflon, nutrition and ageing, nutrition
educ i munity. @

c. Source, ompou eir chemica nature, Medicina uses and
health benefit ing nutraceuticals/functional foods: Spirulina,
Soyabean, leﬂlc Br ingko, Flaxseeds

UNIT [l % 15 hours
Phytochemicﬁ? nutraceutl ccurrence and characteristic features(chemical nature
medicinal ben of following

a) Carotenoids- a and B-Carotene, Lycopene, Xanthophylls, leutin
b) Sulfides: Dialyl sulfides, Allyl trisulfide.
c) Polyphenolics: Reservetrol

d) Flavonoids- Rutin, Naringin, Quercitin, Anthocyanidins, catechins, Flavones
€) Prebiotics/ Probiotics.: Fructo oligosaccharides, Lacto bacillum

f) Phyto estrogens : Isoflavones, daidzein, Geebustin, lignans

g) Tocopherols

h) Proteins, vitamins, minerals, cereal, vegetables and beverages as functional foods: oats,

wheat bran, rice bran, seafoods, coffee, tea and thelike.
UNIT I 07 hours

a) Introduction to free radicals: Free radicals, reactive oxygen species, production of free
radicals in cells, damaging reactions of free radicas on lipids, protens,
Carbohydrates, nucleic acids.



b) Dietary fibres and complex carbohydrates as functional food ingredients..
UNIT IV 10 hours

a) Freeradicalsin Diabetes mellitus, Inflammation, Ischemic reperfusion injury, Cancer,
Atherosclerosis, Free radicals in brain metabolism and pathology, kidney damage,
muscle damage. Free radicals involvement in other disorders. Free radicals theory of
ageing.

b) Antioxidants: Endogenous antioxidants — enzymatic and nonenzymatic antioxidant
defence, Superoxide dismutase, catdlase, Glutathione peroxidase, Glutathione
Vitamin C, Vitamin E, ao- Lipoic acid, melatonin
Synthetic antioxidants: Butylated hydroxy Toluene, Butylated hydroxy Anisole.

¢) Functional foods for chronic disease prevention

UNIT V 06 hours

a) Effect of processing, storage and mteractlons us env@actors on the

potential of nutraceuticals.

b) Regulatory Aspects;, FSSAI, FDA, AGMA . CP and GMPs on Food
Safety. Adulteration of foods.
¢) Pharmacopoeid SpeC|f|cat|onsf diet supp d nutraceuticals.
References: &Q K
1. Dietetics shmi O E
2. Role of die f@ltraceuticals enting diseases by K.T Agusti and
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James F.Balch and Phyllis A.Balch 2™ Edn.,

P.Faizd
. Advanc ies by .K.A., (1996).
: J Carp% n & Schuster, UK Ltd., (1988).

Avery Publj 99%).
G. Gi illi 2000 Functional foods Woodhead Publ.Co.London.
Gol d@ Functional 1994. Chapman and Hall, New Y ork.

Labuz .P. 2000 Functiona Foods and Dietary Supplements. Safety, Good
Manufacturing Practice (GMPs) and Shelf Life Testing in Essentials of Functional
Foods M.K. Sachmidl and T.P. Labuza eds. Aspen Press.

9. Handbook of Nutraceuticals and Functional Foods, Third Edition (Modern Nutrition)

10. Shils, ME, Olson, JA, Shike, M. 1994 Modern Nutrition in Health and Disease. Eighth
edition. Lea and Febiger
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Semester VIII — Elective cour se on Phar maceutical Product Development
No of Hours: 3 Tutorial:1 Credit points:4

Unit-I 10Hours
Introduction to pharmaceutical product development, objectives, regulations related to
preformulation, formulation development, stability assessment, manufacturing and
quality control testing of different types of dosage forms

Unit-11 10Hours
An advanced study of Pharmaceutical Excipients in pharmaceutical pro@uct development
with a special reference to the following categorl es {

i Solvents and solubilizers C)

ii. Cyclodextrins and their appll @b

iii. Non - ionic surfactants and pllcatlo

V. Polyethylene glycol ols

V. Suspending and @ ents

Vi. Semi solldex0|p ts
Unit-111 Q 10Hours
An advanced study eutlc Ci tsin ph &eutlcal product development
with aspecia refer thefoIIo egorles

and capsule ents

i chom Ievehlcles
i oat mat
iv. Excipi enteral osol s products
V. x 0 ormul NDDS
Selection and _app |on of in pharmaceutical formulations with specific
NS

industria@

Unit-1V 08 Hours
Optimization techniques in pharmaceutical product development.A study of various
optimization techniques for pharmaceutical product development with specific

examples.Optimization by factorial designs and their applications.A study of QbD and its
application in pharmaceutical product development.

Unit-V 07 Hours
Selection and quality control testing of packaging materials for pharmaceutical product
devel opment- regulatory considerations.







