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Altention of the Dj
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the Principals of ll‘l“c]?lllr]ki-lti;i:;a”'u;]ds recognized Institutions concerned and

invited 1o the Ordinaneec voficaes in-the faculty of Science is h

Science (M, St‘)l‘)d?;;:;lc: } lsicil;l“\t{}f)lls and syllabi relating to the Mas:fbgf

: : 5 1 ¢ de o s :

siroular No.UG 13 of 3006 d ‘_Lgl;ul;)zllxll)lllut No. 175 and to this office

> dated 13™ January, 2006 and they are hereby

informed that yre -
appointed by thclh/tcazl((’:f::zzlg?:j:tl‘llon quc _by the Ad-hoc Cpmmittee
courses ‘of ‘study and exam! Gil.to advise it on all matters relating to the
Bivanalviical Soisnce xaminations for the M. Sc. Degree course in
accepto& b:/ . /l:Cchi at its meeting held on 1% December. 2003 has been
2005 vide 11 emj l;:a emic Council at its meeting held on 28" Dece!nbel:, ‘
DAl 17 and suslscqueutly approved by the Management Council
s meeting held on 18" Februarv, 2006 vide item No. 3 and that in
aq;ordangc therewith the svllabus tor the M. Sc. Degree course In
Bloallalyftlcgl Sciences is revised as per Appendix* and that the same will
be brought into force with effect from the academic year 2006-2007.

~_ Further that Ordinance 3585 and Regulations 5312, 5313, 5314, 5315,
33_’16-. 5317, 5318. 5319. and 3320 including svllabus. scheme of
examination relating to the M. Sc. Degree course in Bioanalytical Sciences

is passed as per Appendix* and that the same will be brought into force with
eftect tron: the academic vear 2006-2007.

Ml\mbai 400 032 \‘\.;J-I': ‘e ',:I", o !./."1 g ’:,
22" March. . 2006 | for REGISTRAR.

: : ._-"//
To,

The Directors/ Heads recognized Institutions concerned and the Principals of
the atfiliated colleges in the Faculty of Science.

A.C.4.17/28.12.2005
M.C.3/18.02.2006

No.UG/ Q6-A of 2006 | 22" March. 2006

Copy forwarded with compliments to the -

1) The Dean, Faculty ot Science

“;¢ . | Sy Y] ~, ;/ / ’ (
S~ L t" LA '
for REGISTRAR
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University of Mumbai

Revised Syilabus |

For
Master of Science

In

(Bioanalytical Sciences)

(With effect frem the academic year '
2006-2007) |
|
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R_E312  details of the Z/llabus

M.Sc. Part|

*Four ‘l'heory Papers 100 lectures each
*Four practica|

With Industrial Visit

M.Sc. Part |
*Four Theory Papers 100 lectures each
*Four practical N @)
With Project (involving industrial training of 8 to 2 wee
l ll’e !
| m.sc. | peper Title Lectures :
i 100
| Cifferent Medicinal Systems, Pharmacognosy & Exiraction ;
Techniques p—
lity Management !
Part| I Patents, Drug Act and Qua ty g s |
i} Chromatography and Spectroscopy oo |
L_ v Proteomics, Bio-informatics and Quality Management -
V | Basic Microbiology, Genomics, CE and Toxicology —
MS applications, Metabolite studies, Thermal Analysis and
Part il v Tracer Techniques o
VIl | Standardization of ASU drugs & Statistics and GMP s
Vili | BA/BE Studies, GCP and Method Validation
\ 5 -
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Preamble: - -
Indian Pharmacuet:ca//ndustry:

Indian pharmaceutical indpstry has long proved its mite Hoth

arena. With the WIHO Tegime ,ust rising in the ioiizon our ph
reat boom especially in manufacturing ang marketing generi i

?egime during 2005 to 2007. The market fo g generics which would be out of patent

billion dollars. Evelﬂ if our companies make % percent, substantial revenue is in

the offering. Coupled with this they can strive to have few new molecules up their scheme

Ayurveda, Sidha and Unan (ASU)) Medicines - Our rich heritage:

; Veda - knowledge) is an

Depanment of Indian Systems of Medicine and Homeopathy, Government of India
recognizes Ayurveda, Sidha and Unani 2s standard s

ystems of medicine. Having given the
recognition and since these medicines are gaining the trust of people the world over. the
Government is trying to implement regulatory guidelines to ensure consistent quality of
efficacy & quality. Therefore, standardization of herbal medicines is the need .of the hour.
This wili help not only lead to better acceptance of medicines of Indian systems by the people
but will also help to bring these systems on par with the modern medicines where modem
scientific principles and techniques are employed to ensure quality and efficacy of the drug
formulations.

Inadequacy of Trained personnel:

Major hurdle faced by the R&D centers at various Pharma laboratories is the lack of
adequately trained and GLP oriented personnel. This forms a major set back when the

application of sophisticated technology especially in the bio analytical field is concemed. The
lacunae become more evident when dealing with newer dosage forms and peptide based
drugs.

Indian ASU formulations are alfeady in great demand. There is, however, a dire need for
standardization techniques based on modem instrumental procedures and principles. A

major hurdle in achieving this is the lack of adequate expertise among the manufacturers of

ASU drugs. The same inadequacy is seen even amecng the national laboratories and other
Testing and research centeis. )

This lacunae needs to addressed very diligently and the proposed programme is a

this direction. Bioanalytical evaluations are interdisciplinary programmes and require highly
skilled personnel with. strong background of Bio-analytical techniques. There is no
Programme available today for such a training to generate such expertise in analysts. Though

step in
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Industry uses sophisticated instrurments in QC and drug development, there is a dire need of
technical personnel with an overall expertise in various bicanalytical techniques including
biological techniques to be able (o take up R&D in newer formuiations and standard:zation of
ASU formulations to come up with meaningful evaluations.

The proposed programme has been planned to address this nccd of trained personnel

Ramnarain Ruia College has an elaborate facility with various bioanalytical instruments in
evaluation of modem drugs including human volunteer studies and has been using many
sophisticated techniques in standardization of ASU medicines. Qur laboratory has been
undertaking standardization of ASU drugs especially those, which are of plant (herbal) and
mineral (bhasma) origin. We have developed expertise in different stages involved in
stancardization and have been extending these exneises to the industry

Objectives of the Course

. Develop trained manpower in the field of Bio-analviical Sciences with specific
emphasis for exploitation of ASU system of medicine as well as its need for changing
trends of modem pharmaceutical Industries

. Amalgamate traditional analytical chemical techniques with modern genomic and
proteomic technologies of manufacturing and analysis

. Introduce the powerful tools of informatics in routine use 2! manufacturing, QC and
research.

. Exposure to National & International regulatory affairs with reference to drugs
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= N [PEETAETT . .
0.515H Elngublltty._;?:slc;tn any one of the following subjects: Chemistry, Botany,
ﬁao cgy, Mlcrob\ology, Life Sciences, Biochemustry, Biotechnaiogy and
ve offered Chemistry as one of the subject till S Y B Sc (total 5
units) or equivaient

R.2215  Fee: Rs.50, 000/- per year

’ Tuition Fee 16,000.00
% Laboratory Fee (Wet and Instrument Labs.) 18,000.00
< Project/ Product Development 02,500.00
<+ On-job training 03.,000.00
% Industrial Visits 01.0N0.00
M Library 02,000.00
Gymkhana 00,500.00
<+ Utility 00.300.00
« Extracurricular 00,200.00
< Development Fund 11,000.00
< Computer / internet 01,000.00
<+ OtherFees 02,000.0C
< Miscellaneous ©C,500.00

TOTAL : 50,000.00

R..53i-t- _ No of Lectures: 100 lectures / paper; 4 papers in Part |, 4 papers in Part Il
R. 5315  No of Practical periods: 4 practical of four periods each per week  ~
Work Load ’
Four periods per week per paper where each period is of
ONE hour duration

Four practical per week. Each practical is of Four periods
Where each period is of ONE hour duration.

One Seminar per Week. Each seminar is of ONE hour
Duration for a batch of TEN students.

Guidance to the students for projects

R.53]6 Passing Standard :-Minimum 25 % marks in each paper and each practical
and minimum 40 % marks in aggregate in Theory
and Practical separately.

R.5 Z|¥ Duration: 2 Years

& Scanned with OKEN Scanner



Number of Students 20 batch
per batct

Selection
Entrance Tost
= 2 , )
R. 2 =15 The following will he the staffing pattern for the course: -t

* Instrument technician — 01
* Technical Assistant — 02
* Lecturers — 03 (full time)
01 (part — time)
and remaining werkioad to be completed using guest faculty.

Faculty

PQSt-g(aduate degree in the subject of Chemistry/ Botany / Zoology,
Microbiology / Biochemistry / Biotechnology with B+ and NET / SET

Visiting Faculty from Industry & Research Institutes
The visiting Faculty will be from a post equivalent to that of Senior Lecturer

level with Ph. D and not less than 5 years of research experience of with
experiznce in industry not below Assistant Manager Level.

R 521 Mark-list .

- —_— i liabus
«  The mark-list of the students must indicate title of papers In the %‘( X
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R.532C details of the Syllabus

SYLLABUS iN A NUT SHELL

M.Sc. Part i
*Four Theory Papers 100 lectures each
*Four practical
With Industrial Visit
M.Sc. Part ii
*Four Theory Papers 100 lectures each
*Four practical o o
With Project (involving industrial training of 8 to 2 wes
M. sc. Paper Title -
| Different Medicinal Systems, Pharmacognosy & ::xtrachon
Techniques -
" | Spectroscopy, Pharmacokinetics, Drug Actand Quality
Part | Management - —
1) Chromatography and Blomforr“a'uc‘* - ~
v Proteomics, Patents and Stability studies .. ]
\Y) Basic Microbiology, Genomics, CE and Toxicology
| MS applications, Metabolite studies, Thermal Analysis and ‘
Part Il v Tracer Techniques L. L |
Vil Standardization ¢f ASU drugs & GMP - 11
VIl | GCP, BA/ BE Studies and Method Validation .. - |
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SYLLABUS FOR M. Sc. BIOANALYTICAL SCIENCES
MODULAR DISTRIBUTION OF TOPICS

M. Sc. PART I

PAPER | - Different Medicinal Systems, Pharmacognosy & Extraction Techniques

" e ———
| MODULE | - FIRST YERM MODULE I - SECONDTERM |
1.1 Indian Systems of Medicine — 1.2 Modern Medicine (12)
Ayurvecd (13)
1.3 Growth of Indian pharmaceutical | 1.4 Principles of Extraction (12)
Industry (13)
— /
1.5 Phaiamacognacy (13) 1.6  Isciation of Analytes (12)
1.7 Solid Phase Extraction (13) " |1.8 Super Critical Fluid [SCF] Extraction
(12)
—
PAPER Il — Patents, Drug Act and Quality Management
MODULE Ill - FIRST YERM MODULE IV - SECONQ TERM —
2.1 IPR Issues of New Drugs(13) 2.2 Patenting and Registration of
NewDrugs (12)
23  Basic Pharmacokinetics (13) 2.4  Drug Properties (12,
2.5 Drug Act & Regulations(13) 26  Good Laboratory Practice [GLP] (12)
2.7  Quality Assurance [QA] (13) 128 Quality Control [QC] (12)
¢
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MODULAR DISTRIBUTION OF TOPICS

M. Sc. PART |

PAPER Il (100) Chromatography and Spectroscopy

MODULE V - FIRST YERM

]
.1 Theory of Chromatographi MODULE VI-SECOND TERM
v araphic '
Separation & TLC (13) 3.2 HPTLC (12
- . a1 - - L

33 HPLC (13) B i)

35 GC-1(13) 5 e

3.7 Spectroscopy — | (13) I

3.8  Spectroscopy — Il (12)

PAPER IV {(100) Proteomics, Bioinformatics and Quality Management

MODULE VIl - FIRST YERM

4.1 Proteomics (13) D,A ?DUEEZ\),/;:L;;E(?S ND TERM

4.3  Electrophoresis (13) 44  Immunoassay & ELISA (12)

4.5  Bioinformatics (13) T[4 QC & QA of Pharmaceutical
Formulations(12)

4.7  R&DinPharma Industry (13) 4.8 Stability Studies (12)
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SYLLABUS FOR M. Sc. BIODANALYTICAL SCIENCES
MODULAR DISTRIBUTION OF TOPICS

M. Sc. PART Il

PAPER V - Basic Microbiology, Genomics, CE and Toxicology

"MODULE IX - FIRST YERM MODIILE X — SEGOND TERM
51 Basic Microbiology & Its Application in | 5.2 Bio Assays in Pharmaceutical
pharmaceuticals (13) Evaluation (12)

5.3 Genomics & DNA fingerprinting (13) | 5.4  PCR Applications (12)

5.5  Basic Toxicology (13) 56 Regulatory foxicology (12)

| e
‘ 5.7  Capillary Electrophoresis [CE] (13) 58  Automation in Sample Preparation
(12)

B SR

PAPER VI MS applications, Metabolite studies, Thermal Analysis and Tracer
Techniques

MODULE XI - FIRST YERM MODULE XIl - SECOND TERM

6.1 MS Basics (13) 6.2 Metabolite Isolation (12)

6.3 LC / MS Applications (13) 6.4 Metabolite Identification (12)

6.5 LC/MS/MS (13) 6.6 Thermal Analysis (12)

6.7 GC/ MS & HS-GC/MS (13) 6.8 Tracer Techniques in Bioanalytical
Assays (12)
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MODULAR DISTRIBUTION OF TOPICS

M. Sc. PART Il

PAPER VIl — Standardization of ASU drugs, Statistics and GMP

R

MODULE Xl - FIRST YERM MODULE XIV — sg_cp_@;[@_ —%
51 Standaraisdlon of Ayunvedic Drugs 7.2 . Standardisation of Unan nrgs (
(13)
73 General Statistical Methiods (13) 7.4 Standardisation of Siddha Drugs (12)
7.5  Concepts of Biostatistics (13) 76 Electronic Data Management (12)
77 Good Manufacturing Practice [GMP] | 7.6 Good Manufacturing Practice [GMP]
-1(13) in ASU Drugs — 2 (12)
_——_’-____—4
PAPER VIl -BA/ BE Studies, GCP and Method Validation
[:-ODULE XV - FIRST YERM MODULE XVI—SECOND TERM_____|
Ethical Issues in Clinical Trials (13) 82 Regulatory Aspects of ASU Drugs

(12)

8.3  Good Clinical Practice [GCP] — 1 (13) | 8.4  Good Clinical Practice [GCP] — 2 (12)

8.5 Bioavéifability [BA] & Bicequivaience | 8.6 Bioavailability [BA] & Bioequivalence
Studies [BE] — 1 (13) Studies [BE] Studies — 2 (12)

8.7 Analytical Method Validation (13) 8.8 QC/QA of ASU Drugs (12)
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1.1

1.2

1.3

1.4

1.5

DETAILED SYLLABUS FOR M. Sc, Pari | BIOANALYTICAL SCIENCES
100 Lectures / paper

PAPER |
Different Medicinal Systems, Pharmacognosy & Extraction Techniques

(The programme to be conducted as per the Modular Distribution)
(Lecture allotment includes periods for Seminars and Discussions)

Indian systems of Medicine (ASU) — Ayurveda, Siddha & Unani (13)
« Principles and practice of Ayurveda
« Types of Drug Formulation
o Methods of Manufacture — Raw Material To Finished Product

Modemn Medicine (12)
« Principles and practice
« NCE and its evolution into a Drug Molecule
« APl and concept of its formulation into a dosage form
« Different types Drug Formulations
« Excipients in various dosage forms

Historical background with emphasis on Post 1947 perio
Market trends and activities
Govt. initiatives and the public sector in Pharmaceutical Industry
The role of Drug Pricing policy in India and its impact on the Indian
Pharmaceutical Industry

« Role of Analytical chemist in Pharmaceutical industry

Growth of Indian Pharmaceutical industry (13) ,
[ ]
L ]

Principles of Extraction (12)

e Introduction
Physico-chemical properties of drugs and solvents
Concept of partition & Partition Coefficient
Solvent properties
Selection of solvent
Extraction efficiency

Pharmacognacy (12)
« Introduction, Plants and their medicinal uses
« Plant identification & Authentication
« Concepts of ethanobotany
« Medicinal plants in India, Indian Phyto-geographica! regions, Plant
collection techniques, Herbaria and its evaluation, Anatomical studies
on plant material :
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» Anatomica!l, Raw material characterization, Proximate evaluation
Introduction to Cultivation & production of Natural Drug substances
« Photomicrography

|solation of analytes (12)
« lonisation and its effect on the extraction of drugs
« The 'First law of drug metabolism’
« Matrix components & analyte isolation
« Concentration of extracts
« lsclatinns nf fractions
« Purification of isolates

16

1.7 Solid Phase Extraction (SPE) (13)
« Introduction
General properties of bonded silica sorbents
Sorbent/analyte interactions
Sample pretreatment of different biological matrices
Developing SPE methods
Example of an SPE method
Disc cartridges
96-Well Format (e.g. Porvair Microsep TM system)
« Directinjection of plasma
« Other new developments

1.8 Super Critical Fluid Extraction (SCFE) (12)
« The concept of SCFE
« Instrumentation
« Factors affection SCFE
+ Benefits of SCFE
« Application of SCFE for natural products Conclusions and future

perspectives

(3
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21

2.2

23

2.4

2.5

2.6

DETAILED SYLLABUS FOR M. Sc. Part | BIOANALYTICAL SCIENCES
PAPER I
Patents, Druq Act and Quality Management

3 the Modular Distribution)
e programme to be conducted as per
((LTel::t:re gllotment includes periods for Seminars and Discussions)

IPR issues of new Drugs (13)

Origin of WTO ‘
WTO & Its implications ( for drugs)
IPR issues in ASU drugs
Patenting and IPR

*® 5 5 s

Patenting & Registration of New Drugs (12)

« Patent acts with emphasis on Indian patent Act
US & European patent regulations
Requirements of Patent filing
Patent protection and Patent servicing
Requirements for registering a new drug
Issues in registering new ASU drugs

Basic Pharmacokinetics (13)
« Basic concepts of Pharmacokinetcs
« Different pharmacokinetic parameters and their meanings
« Basic techniques of evaluating Pharmacokinetic parameters
+ Basic types of models in pharmacokinetics

Drug properties (12)
¢ General classification of Drugs and their formulations

e Drug — Route of entry, Absorption and Distribution with examples
» Concepts of Drug Metabolism & elimination with examples

Orug Act & Regulations (13)

* Indian Drugs and Cosmetics Act
« ICMR guidelines

* Registration requirements for a new drug

» Guidelines regarding Bioanalytical studies
« Introduction to foreign guidelines
* CFR 21 part 11

Good Laboratory Practice (GLP) (12)
* Whatis GLP?

* Praciicing GLP
* Guidelines to GLP
* Documentation of Laboratory work

(44
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Preparation ¢f SOPs
Calibration recoris
Validation of methods
Transfer of methods
Dorrimentation of results
Audits

Audit reports

Quality Assurance (QA) (13)

Introduction
o ‘Whatis QA? . :
o Requirements for implementing QA
o QA concepts in ASU drugs
Support work & documentation
Audit requirements
Personnel Responsibility in QA

Quality Control (QC) (12)

Introduction
o Whatis QC?
o Requirements for implementing QC
o QC concepis in ASU drugs
Standardizing an Analytical method
o Preliminary requiremenis of a discriminatory quantitaion
o Detection of the analyte of interest
o Separation of analyte form the matrix components
o Sample preparation for quantitation
Factors for standardization
o Solid-phase extraction
o Extraction sequence
o Liquid/liquid extraction
o Quantification
Validation
Support work & documentation
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DETAILED SYLLABUS FOR M. Sc. Part | BIOANALYTICAL SCIENCES

PAPER i
Chromatography & Spectroscopy

(The programme to be conducted as per the Modular Distribution)
(Lecture allotment includes periods for Seminars and Discussions)

3.1  Theory of Chromatographic separation and TLC (1 3)

Principles of chromatographic separation
Introduction to chromatographic separation techniques
Principles and Practice of TLC

Uses of TLC
Some recommended solvents systems

Detection of compounds on TLC plates

32 HPTLC (12)

e ® & o 9

Principles and [nstrumentation
HPTLC vs TLC

Densitometry & quantitaion in HPTLC
HPTLC in fingerprinting & QC
Troubleshooting

Applications of HPTLC

33 HPLC- 1(13)

.

Principles and Instrumeritation
The chromatographic process
The chromatogram
Separation mode
Column care
Svystem parameters
Reverse-phase HPLC
Introduction to various HPLC techniques,
a. lon-pair HPLC
b. lon-exchange HFLC
¢. Normai-phase HPLC
d. Affinity Chromatcgraphy
e. Gel permeation Chromatography
Applications of HPLC

e
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34 HPLC=2(12)
e ChiralHPLC .
Column switching in HPLC
Gradient reverse-phase HPLC
Column conditions
Computerised optimisation of HPLC
HPLC detectors
Introduction
Principles of detection
Universal and Specific Detectors
Detector response
- Sensitivity considerations
Selectivity :
. Manual and Electronic Data processing

« Troubleshooting

" s 3ce ¢
oo oo

(o]

35 GC-1(13)
« Principles and Instrumentation
Factors that affect the chromatographic separation (Temperature, Type

of column etc.)
e GC and GLC techniques

Types of columns and their application
Selection of liquid stationary phases (Packed and capillary columns)

.

« GC hardware

36 GC-1(12) .
Universal and specific Detectors in GC (FID, TCD, ECD, FPD and NPD) \

Derivatisation for GC
GC strategy for analysis involving biological matrices \
Troubleshooting ‘
Applications

3.7 Spectroscopy—l(13)
« Introductory Principles
UV Visible and fluorescence
i. Principles & Instrumentation
ii. Applications

« Nephalometry ‘
i. Principles & Instrumentation

ii. Applications

o Turbidometry .
i, Principles & [nstrumentation

ii. Applications

o IR ‘
i Principles & Instrumentation

ii. Applications
. Basic concepts of NMR spectroscopy

lf
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3.8 Speclroscopy = il (12)

AAS
i.
ii.
ICP
i.
ii.

Principles & Instrumentation
Applications

Principles & Instrumentation
Applications

X — ray diffraction

i. Principles & Instrumentation

Applications
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4.1

4.2

4.3

4.4

DETAILED SYLLABUS' FOR M. Sc. Part | BIOANALYTICAL SCIENCES

PAPER IV

Proteomics, Bioinformatics & Stability Studies

(The programme t9 be conducted as per the Modular Distribution)
(Lecture allotment includes periods for Seminars and Discussions)

Proteomics (13)

*

Protein Extraction & purification

Protein separation

Protein identification

Protein fingerprinting for medicinal plants

Endogenous peptides and concepts of post transitional modifications

Chemical modification of proteins.

Enzymology (12)

What are Enzymes ?

Enzymes as biocatalysts

Classification of Enzymes

Kinetics of enzyme catalysed reactions
Enzymes in diagnostics

Enzymes in drug industry

Electrophoresis (13)

Basic Protein Chemistry:

Priciples of electrophoretic separation
Equipment and process

Agarose gel electrophoresis

PAGE — Native & SDS

Standardization of electrophoretic technique

limmunoassay & ELISA (12)

Introduction
Definitions

Theory
Requirements for immunoassay

Practical aspects

Data handling

Advantages of immunoassay

Principles and instrumentation in ELISA

Applications of ELISA

(9
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Bioinformatics (13)

What is bioinformatice =

Latabases and Searcy Tools
Different Sen

Applicatio- tormatics

using va

Intemet spphecations in bioinformatics
Inter protocols & Search tools
Genome & Proteome Analysis

46 QC and QA of Pharmaceutical preparations

Pharmacopeias and their uses

Different types of Assays and tests for Pharmaceutical preparations
Specified Tests in Pharmacopeial Monographs

Packaging standards and their compliances

Tests on formulations - Content Uniformity, hardness, dissolution etc.

47 Rand D in Pharma industry (13)

.

R & D strategies of Indian Pharma
GATT and Pharma R & D

Bulk Drug manufacturing & its R & D
Varied Dosage forms andits R & D

4.8  Stability Studies (12)

Factors that influence stability of drug formulations

Types of Stability chambers and their desian considerations
Stability issues of ASU raw materials and finished products
Guidelines on Stability evaluations

Apprcachies to stability studies of ASU formulations

G Scanned with OKEN Scanner



DETAILED SYLLABUS FOR M. Sc. Part Il BIOANALYTICAL SCIENCES
1100 Lectures [ papger
PAPER V
Basic Microbiology, Genomics, CE & Toxicology

(The programme to be conducted as per the Modular Distribution)
(Lecture allotment includes periods for Seminars and Discussions)

5.1 Basic Microbivlogy and iis application in phamaceuticals (13)
« General idea about Microbes and their environment

Microbial Contamination in ASU preparations

Some common microbial contaminants

Microbiological Assays for pharmaceutical products

Regulatory Microbiological testing in pharmaceuticals

52 Bjoassaysin Pharmaceutical evaluation (12)

« General idea about bio assay systems used in pharmaceutical
evaluations

« In vitro assays and in vivo assays
« Ethical issues of using animal assay systems
o Alternatives to animal assays — one or two examples

53 Genomics & DMA Fingerprinting (13)

« Nucleic Acid chemistry

« Principles of DNA sequencing

« DNA & RNA probes

« Concepts of Gene manipulation (introduction only)
o Restriction enzymes & their uses
e Vectors & their uses ‘
« Producing Transgenic organisms
o Hybridoma technology

« DNA fingerprinting
e Instrumentation
« Applications

54 Polymerase Chain Reaction (PCR) Applications (12)
« Principles of Thermal Cycler
« DNA Amplification using PCR technology
« cDNA production & its use
o Gene libraries & their uses
« Production of ofigotides.

2|
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55

56

57

5.8

Basic Toxicology (13)

Introduction, scope and types of loxicn'agical studios.
Toxicants, their route of entry, distribution
Metabolism & elimination of toxicants

Concept of LDsp, EDso

Regulatory Toxicology (12)

% v 8 @

Types of toxicity studies

Design considerations.

Evaluation of results

Extrapolatitn to mar.

OECD Guidelines on Toxicological studles
Schedule Y and its interpretation.

Caplllary Electrophoresis (13)

* o s

Introduction
How capillary electrophoresis works

Why capillary electrophoresis works
CE hardware
Use in bioanalysis

Automation in Sample preparation (12)

® ¢ 8 o &

Introduction

When to automate ?
Approaches to automation
Simple automation

Column switching

Prospekt and Merck OSP-2
Benchtop instruments- sequential sample processing
Benchtop instruments- parallel sample processing
Gilson ASTED

Full robotic systems

Example methods

Conclusions and future perspectives

@ Scanned with OKEN Scanner



DETAILED SYLLABUS FOR M. Sc. Part Il BIOANALYTICAL SCIENCES
PAPER VI
MS Applications, Metabolite Studies, Thermal Analysis « Tracer Techniques

{The programme to be conducted as per the Modular Distribution)
(Lecture allotment includes periods for Seminars and Discussions)

61 MS basics (13)

. o ntrouuctici
« Inlets

« lon sources

e Analysers

« Detectors

. Data acquisition and processing

6.2 Metabolite isolation (12)
« Objectives
« Introduction
« Bioavailability of drug metabolites
« Principles of isolation of metabolites _
« Influence of Biological matrix in isolation

6.3 LC/MS Application (13)

« Quantification of analyte

« Internal standardisation

« Data acquisition

« Developing a quantitative method
An example of thermospray LC/IMS
« Example of API LC/MS
« Impurity profiling

6.4  Metabolite identification (12)
« Principles of Metabolite identification
Use of Tandem mass spectrometry (MS-MS)
Isotopically labeled compounds in metabolite identification

Practical aspects for the identification of metabolites by mass ’
spectrometry

6.5 LC/MS/MS (13)

Principles of Tandem Mass analysis
Instrumentation for MS"
Applications of MS" in drug analysis
Applications of MS" in proteomics

23

G Scanned with OKEN Scanner



6.6 Thermal analysis (12)
¢« Principles of Therma! Analysis
e Instrumentation Requirements
« Applications of Thermal Analysis
« Thermal analysis of Bhasme preparations

>
~l

GC/MS & HS-GC/MS (13)
« Analysis of prostanoids by GC/MS
e GC — MS and use of library
e Principles of HS/GC
. Applicatiors of H3-CCIN'S

68 Tracer techniques in Bioanalytical assays (12)
« Concept of Radioactivity & Half life
e x, B,y emitters and their biological applications
« Using tracers in assays
« Detectors and counters
« Concept of autoradiography
+ Radio labeled probes and their uses

ro
<
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DETAILED SYLLABUS FOR M. Sc. Part Il BIOANALYTICAL SCIENCES

PAPER VII

Standardization of ASU drugs, Statistics and GMpP

(The programme to be conducted as
C : as per the Modular Dis
(Lecture allotment includes periods for Seminars ar;d Dll:;:::::l‘:r'\‘rl)

7.1  Standardization of ASU drugs (13)

L

Need of standardization of Ayurvedic drugs
vvhat Joes standardization invo've?
Bioanalytical tools for standardization
Clinical studies in Standardization
Approaches to standardization;

e Raw matenals

« In-process materials

¢ Finished products
Developing standardized QC methods
Shelf life studies on finished products

7.2  Standardization of Siddha drugs (12)

Need of standardization of Siddha druas
What does standardization involve?
Bioanalytical tools for standardization
Clinical studies in Standardization
Approaches to standardization;

« Raw materials

e In-process materials

e Finisi.ad products
Developing standardized QC methods
Shelf life studies on finished products

73  Standardization of Unani drugs (12)

Need of standardization of Unani drugs
What does standardization involve?
Bioanalytical tools for standardization
Clinical studies in Standardization
Approaches to standardization;

» Raw materials

+ In-process materials

» Finished products
Developing standardized QC methods
Shelf life studies on finished products

7.4 General Statistical Methods (13)
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» Basic concepts of sample statistics
Concept of sample size and power
« Concept of ramdomisation and sampling techniques
= Concept of significance and confidence limits
« Introduction to Various statistical tests - parametric and non parametric
» Use of Statistical Packages for Data evaluation

7.5  Concepts of Biostatistics (13)
« Statistical approach to biological samples
« Variations in biological samples & their statistical treatment
« Introducticn to Data collection techniques
Design of experiments with eg. Block designs, Latin square
COV and ANOVA
Student's t test and F test
Regression analysis with application to Std Graph
Non parametric tests with examples
« Statistical Guidance from regulatory agencies

*® & & &

76  Electronic Data Management (12)
« Electronic Acquisition of data
« Management of data in Computers
. Electronic Data Validation and regulatory requirements
« Electronic signatures & its regulation
Generating reports using computers
Regulatory requirements .of Data evaluation

77  Good Manufacturing Practice (GMP) (13)
« \Whatis GMP?
« Requirements of GMP implantation
. Documentation of GMP praciices
« Regulatory certification of GMP

78 GMPin ASU Drugs (12)
« GMP in prcduction of ASU drugs
e« Harmonization of SOP of manufacture

« Audit for GMP compliances
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8.1

8.2

8.3

8.4

8.5

DETAILED SYLLABUS FOR M. Sc. Part Il BIOANALYTICAL SCIENCES
PAPER Vill
BA / BE Studies, GCP & Method Validation

(The programime to be conducted as per the Modular Distribution)
(Lecture allotment includes periods for Seminars and Discussions)

Ethical Issues in Clinical Trials (13)

« QOrigin of Ethical 1ssue,s
Dealing with Ethical issues
Ensuring compliance to ethical issues
Ethical Committees & their set up
Regulatory powers of ethical committees
Ethical issues in animal studies
Compliance to ethical guidelines

e & & & 0 @

Regulatory Aspects of ASU drugs (12)
« National initiatives for reqgulation cf ASU drugs
« Schedule T and Schedule Y of Drugs and Cosmetics Act
» International initiatives for regulation of ASU drugs with special
reference to
=  WHO guidelines on traditional medicine
= Approaches of US and EU to ASU drug reguiation

Cood Clinical Practice (GCP) - 1 (13)
e« Whatis GCP?
e Origin of GCP
« Earlier Guidelines for GCP
« Requirements of GCP compliance

Good Clinical Practice (GCP) — 2 (12)
« GCP guidelines of ICH
e« GCP guidelines of ICMR
« Ensuring GCP
« Documentation of GCP practice
« Audit of GCP compliance

Bioavailability (BA) & Bioequivalence (BE) studies — 1 (13)
« Whatis BA?
e Parameters to evaluate BA of a drug
« Factors that influence BA of a drug
o Evaluating BA of a drug
» Estimating BA parameters of a drug
« Whatis BE?
« Parameters to evaluate BE of a drug

2
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Factors that influence BE of a drug
Evaluating BE of a drug
Estimating BE parameters of a drug

86 Bioavailability (BA) & Bioequivalence (BE) studies — 2 (12)

Desian of a BA study

Conduct of a BA study

Data collection and evaluation
Reporting a BA study

Regulatory requirements of BA

Design of a b= study

Conduct of a BE study

Regulatory requirements of BA and BE
Data record and evaluation

Estimating Pharmacokinetic parameters
Assessment of Bioequivalence
Regulatory requirements and their compliance

8.7 Analytical Method Validation (13)

Strategies for Method development
What and Why of method validation
Regulatory requirements of validation
1Q, OQ and PQ of analytical instruments
Use of Reference standards

Issues of Method transfer

Intra and inter lab — Validation

88 QC and QA of ASU drugs (12)
Herhal pharmacopoeia and Ayurvedic Formulary of India
Approaches to Quality control of ASU formulations

Govt initiatives
Some Initiatives from manufacturers

QC of RM and In-process materials (some examples)
QC / OA for finished products {some examples)

28
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SYLLABUS FOR M. Sc. BIOANALYTICAL SCIENCES

PART I {(PRACTICAL)
(PRACTICAL I TO IV)

PRACTICAL |

Liquid = hquid extraction of a modern drug from plasma and formulations
(e.g Diclofenac Sodium)

SPE of a modem drug from formulations (e.qg. Atorvastatin)

SPE extraction of a modem drug from plasma (e.g. Atarvostatin)

PAGE senaration of human serum nroteins

2D gel separation of proteins from rice plant

Immunoassay estimation of Ta, T4 in serum.

immunoassay techniques for HCG.

IR analysis of a modem drug (e.g. Diclofenac Sodium)

PRACTICAL Il

HPTLC of a modern drug from plasma and its formuiation
(e.g. Diclofenac Sodium)
HPTLC fingerprinting of a herbal raw material (Asteracantha longifolia)
HPTLC of Herbal raw material from its formulation (e.g. Asteracantha
longifolia)
« GC of a modern drug from plasma and its formulation
(e.g. Dicloferiac Sodium)
» GC separation of CH2OH in presence of C,HsOH
« HPLC of a modem drug from plasma and its formulation
(e.g. Diclofenac Sodium)
« HPLC of a modern drug from a combination formulation
(e.g. Diclofenac Sodium & Paracetamol)
« HPLC of a herbal raw material and its formulation (e.g. Asteracantha

longifolia)

L)

PRACTICAL il

« Report of industrial Visits and field visits

PRACTICAL IV

« Powder Characteristics of Herbal Raw materials (e.g. Asteracantha
longifolia)

» Herbarium preparation of herbs (e.g. Asteracantha longifolia)

s Qualitative icsts for alkaloids, tannins, lignins, steroids, glycosides

on TLC plate
« Sequence analysis of proteins & iNucleic Acids using NCBI & EBI sites

« Submission of a sequence data for functional annotation
» Paper Electrophoresis of plant pigments

=9
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SYLLABUS FCQR M. Sc. BICANALYTICAL SCIENCES

Part ll Practical (V to Vi)

PRACTICAL V

Plant DI_\IA extraction and separation of agarose Gel
PCR using separated Plant DNA and RFLP with primers
(e.q. Phyllanthus sps.)

DNA sequencing using a suitable sample.

DNA fingerprint of resistant barterial strain. .
IR patterns of a Bhasma pPreparation (e.g. Calcium containing Bhasma —
Shankh Bhasma)

CE of a modern drug from plasma and its formulation
(e.g. Diclofenac Sodium)

CE separation of peptides (e.g. erythropoetin)

CE separation of Nucleic Acids

BA & BE of a modern drug (Demo)

PRACTICAL Vi

LC/MS quantitation of a modern drug (e.g. Diclofenac Sodium)
LCIMS/MS quantitation of a modern drug froin plasma

{=.a. Diclofenac Sodium)

LC/MS/MS quantitation of matabolita of 2 modem drug from plasma
(e.g. Mycophenolic acid; metabolite of Mycophenolate Mofitil)

Mass Fingerprinting of peptides using a suitable sample

GC/MS separation of plant essential oil (Demo)

PRACTICAL Vii

REPORT OF PROJECTS UNDERTAKEN
o The Project should involve industrial training of 8 to 12 weeks period.
o Data evaluation must involve application of bio-statistics.

PRACTICAL Vil

LD sg evaluation of a toxicant using a suitable model (e.g. Daphnia / Rice
Weevil)

CClq liver dysfunction in rats and evaluation of liver function tests
Sterility testing (Microbial load) of Grug formulations

Zone of inhibition assay for erythromycin (using spiked plasma and
formulation)

Zone of exhibition - Vitamin Dy2

AAS of a suitable meta! Bhasma preparation (e.g. Tamra Bhasma)

30D
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SYLLABUS FOR M. Sc. BIOANALYTICAL SCIENCES
EVALUATION
-Theory Examination of all four papers for each year
«Practical Examination
*Successful completion of Industrial Visit / Training
-Successful completion and submission of report of project

«All rules and pattern as per University of Mumbai for M. Sc. courses

THEORY QUESTION PAPER PATTERN

Each Theory paper will be of 100 marks

Each Theory paner will be of 3 hr. Duration
Each Theory paper will have ten question in all divided in two sections

Each Theory Paper wiii have following pattern;
SECTION |

Five questions from Modules of FIRST TERM
SECTION Il

Five Questions from Module of SECOND TERM

« Total of TEN Questions in All
ANY THREE questions to be answered from each section

PRACTICAL EXAMINATION

~ach Practical paper will be of 50 marks (i.e. 200 marks in all)
Each Practical paper wiil be of 6 hr duration on separate days, i.e. Four days

in all
For each Practical there will be 2 experiments with marks suiiably assigned for

Viva, Journal, project work, industnal visit report and presentation
For Practica! Il in Part | the marks will be allotted to the report on the industrial

visit and a presentation by the student on the visit.
For Practical VIl in Part Il the marks will be allotted to the report on the Project

carried out by the student and the report submitted on the project.
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Minimum Infrastructure required for running the course

I T T———— .
f

LELNO- , Item

| Laboratory Space & Furniture - of ~
; i .table space /student (Batch of 20 stu

900 sq ft carpet area with about 6 sq ft
dents)

b. | Air-conditioned Instrumentation Room for Analytical Equipments

C. ( Library Facilities

——
d. - !Computationa Facilyen

e. | Animal/Glass House

f. Water & Electricity

g. Instrumental Support
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RE
COMMENDED EQUIPMENT AND ACCESSORIES

Sr. No ‘

Y AGar058 e Equipment

o e AG Electrophoresis systems
RS d 5 al Balance

3. |Autoclave
L }‘C_iapillary Electrophoresis {with PDA & UV detectors)
|5 | Computers

6. ! Covling Centriruge

7. | Counter Current Chromatograph

8. Deep Freezer

©. | Dissolution Test Apparatus

10. | DNA Sequencer

11. | Flame Photometer

12. | Fourier Transform Infrared Spectrometer

13. | Gas Chromatograph

14. | Gel Documentation

15. | HPLC with various detectors (UVNIS, E.C.D, PDA) & software

16. | HPTLC Densitometer with CATS 3.0software

17. HPTI.C Spotter

18. LC/MS/MS

19. | Low Volume Evaporator

20. | Melting Point Apparatus

21. | pH- meter

22. | Refrigerators

23. | Solid Phase Extractor
- 24. | Top pan balance

25. | Ultrasonic bath with Temperature control

26. | UV-Vis Scanning Spectrophotometer
 27. | Vacuum Concentrator

28. | Water Distillation Apparatus

29, | Water Purification System
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