Table-VII: Course of study for semester VII

Course No. of .| Credit
code Name of the course hours | Tutorial points
BP701T | Instrumental Methods of Analysis — Theory 3 1 4
BP702T | Industrial Pharmacyll — Theory 3 1 4
BP703T | Pharmacy Practice — Theory 3 1
BP704T | Novel Drug Delivery System — Theory % 1 .i
BP705P | Instrumental Methods of Analysis — Practical - 2
BP706PS | Practice School* - 6
Total 24




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.




BP701T. INSTRUMENTAL METHODS OF ANALY SIS (Theory)
45Hours

Scope: This subject deals with the application of instrumental methods in qualitative and
guantitative analysis of drugs. This subject is designed to impart a fundamenta
knowledge on the principles and instrumentation of spectroscopic and chromatographic
technique. This also emphasizes on theoretica and practical knowledge on modern
anaytical instruments that are used for drug testing.

Objectives. Upon completion of the course the student shall be able to
1. Understand the interaction of matter with electromagnetic radiations and its

applications in drug analysis
2. Understand the chromatographic separati%%al ysis of
3. Perform quantitative & qualitative of dru % various analytical

instruments. \
@@m@

UNIT -l 10 Hours

uv Visiblespectroscop

Electronic transitions,
absorption spectra, B

p ores, mes Spec ts, solvent effect on
ambert’s erlvatlo iations.

Instrumentation -
Photo tube, P

[tiplier tu voltai con Photodiode.
Applications - Spectropho trati ons& e component and multi component

analysis \
Fluorimetry \

of radi Wavelengt s, sample cells, detectors-

Theory, Con glet, daubl triplet electronic states, internal and externd

conversions, |, factors affecti orescence, quenching, instrumentation and
applications

UNIT -1 10Hours

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, Pyroel ectric detector and applications

Flame Photometry-Principle, interferences, instrumentation and applications
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Atomic absorption spectroscopy- Principle, interferences, instrumentation and
applications

Nephelotur bidometry- Principle, instrumentation and applications
UNIT -1l 10Hours

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 elect @rc mObI|It®2 iques
of paper, gel, capillary el ectrophoresis, appllcatlons

UNIT -1V § 08 Hours
Gas chromatography - Introduc Y, |w on, derivatization,

temperature programming, advantag \vantages cations

High performance Ilqwd omatogr C)-Introduction, theory,
instrumentation, advantageﬁan atlons

UNIT -V 07 Hours
lon exchange chro hy- Intr |on cl , ion exchange resins,
properties, mechani f ion ge proc affecting ion exchange,

methodol ogy ‘@afiehapplications

G chromatography- Intr @ theory\%entatl on and applications

Affinity chromatog oduction, , instrumentation and applications

QO
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BP705P. INSTRUMENTAL METHODS OF ANALYSIS (Practical)
4 Hour s/'Week

1 Determination of absorption maxima and effect of solvents on absorption
maxima of organic compounds

2 Estimation of dextrose by colorimetry

3 Estimation of sulfanilamide by colorimetry

4 Simultaneous estimation of ibuprofen and paracetamol by UV spectroscopy
5 Assay of paracetamol by UV - Spectrophotometry

6 Estimation of quinine sulfate by fluorimetry

7 Study of quenching of fluorescence

8 Determination of sodium by flame photometry

9 Determination of potassium by flame photometr

10 Determination of chlorides and sulphates by n turbido A
11 Separation of amino acids by paper chrom y WC)

12 Separation of sugars by thin layer chro hy @0

13 Separation of plant pigments by col omatogr

14  Demonstration experiment o g*

15 Demonstration experi men& romato &

Recommended Books (L
Instrumental Metho

|t|onQ
ica A SIS BKShar&

Organic spectrosc Y.R Shar

1

2.

3. Text book o eutical y Kenn ﬁCmnors

4. Vogel’s of Qu % Ch sisby A.l. Voge

5. Practical Pharmaceuti istry by eckett and J.B. Stenlake

6. Organic Chemi . Finar @.

7. Organic spectr, y Willi p

8. Quantit . C. Garrett

9. Quantitat nalysis of Drugs in Pharmaceutical Formulations by P. D. Sethi

10. Spectrophotometric identification of Organic Compounds by Silverstein
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BP 702 T. INDUSTRIAL PHARMACYII (Theory)

45 Hours

Scope: This courseis 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

Course Content:

UNIT-I @ Cﬁo Hours
Pilot plant scale up techniques. Generd erations_- “incltiding significance of
personnel requirements, space requir rav mabeli Pilot plant scale up
considerations for solids, liquid oras, lids an t documentation, SUPAC
guidelines, Introduction to platfopf t aQy

UNIT-II K Q 10Hours
Technology develo @ transher: O guidelines for Technology Transfer(TT):
Terminology, Tecl ansfer pratecol, Quality rj r&nagement, Transfer from R
& D to producti ess, packm d clean

excipients, [

anularity of TT Process (AP,

products, p ing mat% Documentation, Premises and
ation a@alidation, q@n ontrol, analytical method transfer,
i ercialization - practical aspects and

Approv ory bodi agen

problems ( €s %cies i@' APCTD, NRDC, TIFAC, BCIL, TBSE /
SIDBI; TT re é?c tati confidentiality agreement, licensing, MoUs,
legal issues \Ed\ ?b'

0 10Hours

UNIT-I

Regulatg%‘airs: 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, Generd
considerations of Investigational New Drug (IND) Application, Investigator’s Brochure
(IB) and New Drug Application (NDA), Clinical research / BE studies, Clinica Research
Protocols, Biostatistics in Pharmaceutical Product Development, Data Presentation for
FDA Submissions, Management of Clinical Studies.
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UNIT-IV 08 Hours

Quality management systems. Quality management & Certifications. Concept of
Quality, Total Quality Management, Quality by Design (QbD), Six Sigma concept, Out
of Specifications (OOS), 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
(CDSCO) and State Licensing Authority: Organization, Responsibilities, Certificate of
Pharmaceutical Product (COPP), Regulatory requirements and approva procedures for
New Drugs.

Recommended Books:. (L atest Editions)

. Regulatory Affairs from Wikipedia, the free encycl modified ﬂ%pril available
at http,//en.wikipedia.org/wiki/Regulatory _Affa c)

. International Regulatory Affairs Updates, Z@ableat @»
http://www.iraup.com/about.php go

. Douglas J Pisano and David S. ok of F ulatory Affairs A Guide

for Prescription Drugs, Medical & d Biologi ond Edition.

. Regulatory Affairs brought by learning plus, i le at

http.//www.cgmp. com/ra_htm

<
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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 ablet

1. know various drug distribution methods in @
2. appreciate the pharmacy stores managem invento
monitor drug therapy of patient t r edlcatl review and clinica
review

obtain medication histor d coun ts

identify drug related pro

detect and assess adverse drug eactro

interpret selected | ry resul i orrng parameters in therapeutics) of

specific disease
8. know pharr@r care ser
9. do patien 'ngrnco pharm
10. appregi concept of R aI drug é

w

No ok

Unit |: 10 Hours

a) Hospital and it’s on
Definition, i on of Prrmary Secondary and Tertiary hospitals,
Classificati on cli non- clinical basis, Organization Structure of a

Hospg ical staff ved in the hospital and their functions.

b) Hospi armacy and its organization

Definition, functions of hospital pharmacy, Organization structure, Location, Layout
and staff requirements, and Responsibilities and functions of hospital pharmacists.

¢) Adversedrug reaction
Classifications - Excessive pharmacological effects, secondary pharmacological
effects, idiosyncrasy, alergic drug reactions, genetically determined toxicity, toxicity
following sudden withdrawa 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 11: 10Hours

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 ambu y patlents Dispensing of
controlled drugs. @'

b) Hospital formulary
Definition, contents of hospltal for D|ffer 0 hospltal formulary and
Drug list, preparation and r addltlon etion of drug from hospital
formulary.

c) Therapeuticdrug mo
Need for Ther itol Factors be considered during the
Therapeutic Dr%rl ng, and&an scenario apeutic Drug Monitoring.

d) Medicati ence %
Cau ication o@erenc @ist role in the medication adherence,
and monitering of pati@ii catio e.

e) Patient med &stor [

Need for tl'égwt me@ history interview, medication interview forms.
f) ComeA/ phar macy agement

Financial, materials, staff, and infrastructure requirements.

Unit 111: 10Hours

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
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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 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 xunication and

community health education. @
€) Prescribed medication order and comm@@n skills @g’

Prescribed medication order- inti requirements, and

Communication skills- oommunicat®

y ; @ QQ® Budget

a)

clinical pharmacy, functions and

WL ini i erapy monitoring - medication chart
review, Chynical revimacist i %on, Ward round participation, Medication
history and Ph m@ 9 are. &

Dosing patter gth

e@%n Pharmacokinetic & disease pattern.
c) Overfthe Qer (OoT

Intro and sale o er the counter, and Rationa use of common over the
counter medications.
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Unit V 7Hours

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
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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 (L atest 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, 1% ed. Chenr%ent

Longman Private Limited; 2004.
3. William E. Hassan. Hospital pharmacy, iladelphi@

1986.
4. TipnisBajg. Hospital Pharmacy, @Iaharash X Publications; 2008.
5. Scott LT. Basic skillsin interprgti oratory , Athed. American Society of
Health System Pharmaci nc,

ebiger;

6. Parmar N.S. Health Educati d Com armacy, 18th ed. India: CBS
Publishers & DistribuQ 2008. Q{K

"ISSN: 1535-2900 (online)
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BP 704T: NOVEL DRUG DELIVERY SYSTEMS (Theory)

45 Hours

Scope: This subject is designed to impart basic knowledge on the area of novel drug
delivery systems.

Objectives. Upon completion of the course student shall be able

1. To understand various approaches for development of novel drug delivery systems.
2. To understand the criteriafor selection of drugs and polymers for the development of
Novel drug delivery systems, their formulation and eval uation

Cour se content:
Unit-I 10 Hours

Controlled drug delivery systems: Introductio
advantages, disadvantages, selection of drug cafidi
release formulations based on diffusion,
Physicochemical and biological proper.
formulations

ol ogy/defifiitions, and rationale,
Appro désign controlled

ion an ?a(%change principles.
drugs to controlled release

Polymers. Introduction, class oy properti vantages and application of

polymersin formulation of controll ease dr y systems.
Unit-11 K 10Hours

ion, vatages and
es, methods of microenc

Microencapsulation: isadvantages, microspheres

ion, applications

very sy@n Introductien, inciples of bioadhesion /
ts, advantag d di %eﬁ, transmucosal permeability and

i i al deliver S
Syst \‘duction, advantages and disadvantages,
concept of impl ar\ pum%&

Unit-111 10Hours
Transder @g Ddli ems. Introduction, Permeation through skin, factors
affecting per on, per Ion enhancers, basic components of TDDS, formulation
approac

Gastroretentive drug delivery systems. Introduction, advantages, disadvantages,
approaches for GRDDS - Floating, high density systems, inflatable and gastroadhesive
systems and their applications

Nasopulmonary drug delivery system: Introduction to Nasal and Pulmonary routes of
drug delivery, Formulation of Inhalers (dry powder and metered dose), nasal sprays,
nebulizers

Unit-1V 08 Hours
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Targeted drug Delivery: Concepts and approaches advantages and disadvantages,
introduction to liposomes, niosomes, nanoparticles, monoclonal antibodies and their
applications

Unit-V 07 Hours

Ocular Drug Delivery Systems. Introduction, intra ocular barriers and methods to
overcome —Preliminary study, ocular formulations and ocuserts

Intrauterine Drug Déivery Systems. Introduction, advantages and disadvantages,
development of intra uterine devices (IUDs) and applications

Recommended Books:. (L atest Editions)
Y W. Chien, Novel Drug Delivery System%dedition, rey d expanded,

Marcel Dekker, Inc., New York, 1992.
Robinson, J. R., Lee V. H. L, Control& Delivery%ems, Marcel Dekker,

Inc., New York, 1992.
Encyclopedia of ControII Edith iowitz, Published by Wiley
Interscience Publication, John s Inc ork. Chichester/Weinheim

N.K. Jain, Controlled d No Dru , CBS Publishers & Distributors,

New Delhi, First edition 199 eprlnt in2
SP. Vyas and R. Drug Delj ery -concepts and advances,

Vallabh Prakashan 1, Flrst tron

Journals Q
Indi of Phar eutical Sci m@@)

rugs (ID

Journd of Co Sciences)
v I harmacy (Marcel & Decker)

and Ind
%eutics (Elsevier Sciences)
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