FUARMACEUTHC SIMPD

MODERN PHARMACLEUTICAL ANALYTICAL TECHNIES
(MPH 10171}
Bopo
This subject deals with various advanced analyucal instrumental technigues for
identificatlon, characierization and quantification of drugs, Instruments deah are
NME, Mass spectrometer, IR, BPLC, GC etc.

Dbjectives
After completion of course student is able to khow,
. Chemicals and Excipients
. The analysis of various drugs in single and combination dosage ferms
. Theogretical and practical skills of the instruments

THEORY G EIEXRIRS
1. A TiV-Visihle spectroscony:  introduction,  Theory,  Laws, 7]
Instrumentation  associated with UV-Visible speciroscopy, Hrs
Choice of solvents and solvent affect and Applications of Uy-
Visible spectroscopy.

b. IR spectrascopy:. Theory, Modes of Molecular vibrations,
Sample handling, Instrumentation of Dispersive and Fourser -
Transform IR Spectrometer, Factors  affecting  wibrabonal
frequencies and Applications of IR speciioscopy

ji €. Spectollourimetry: Theory  of  Fluorescence,  Factors
| affecting  fluorescence, Quenchers, Instrumentation  and
| Applications of Quarescence speciropholomeler,

d. Flame emission spectrogscopy  and  Atomic absombon
wpeciroscopy: Principle, Instrumentaton, nterferences and

Apphcatinns.
2 MNMR spectroscopy. Quantum numbaers and their role in MME, )

Principle,  Instrumentation,  Seolvert  reguirement i NMR,  Hrs
Relaxation process, NMR  signals  in various  compounds,
Chemical shift, Factors influencing chermical shift, Spin-Spin
coupling, Coupling constant, Nuclear magrene double 1esonarnce,

Briefl outling of principles of FT-WNMR and 1 3C NMR. Applications

gf NMR spectroscopy,
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3  Mass Spectroscopy: Principle, Theory, Instrementation of Mass 1
Spectroscopy, Different myoes of ionization like electron impact, Hrs
chemical, field, FAB and MALDI, APCIL, €51, APPl Analyzets of
Quadrupole and Tune of Flight, Mass fragmentabion and its rules,
Meta stable ians, Isatopic peaks and Applications of Mass
SPECLIOSC oY

4  Chromatography, Principie.  apparatus,  instrumentanon, |7
chromatographic parametess, factors affecting resalution and  Hrs
applications of the lollowing:

a) Paper chromatography &} Thin Layer chromategraphy

c) lon exchange chromatography o) Catumn chromatagraphy

el {Gas chromatography fy  High Performance  Liguid
chromatography

g) Affinity chwomatography

5 a. Elcctrophoresis;  Principle,  Inskrpmentation,  Waorking 11
conditions, factors affecung separaton and applications of the  Hrs
following:

ay Paper electrgphoresis b) Gel electrophoresls cf Capillary
alectrophoresis &) Zone electraphoresis &) Moving boundary
electrophoresis £ 1so eleiric focusing
b. X ray Crystallography. Production of X rays, Different X ray
diffraction methods, Bragg's taw, Rowating crystal techmgue, X
ray powder technique, Types of crysrals and applications of X-
ray diffraction.
&  Immunological assavs © RIA {Radio immuno assay), ELISA, 5 Hrs
Bicluminescence assays.
REFERENCES
1. Spectrometric ldentification of Qrganic compounds - Robert M Silverstem,
Sixth edition, Joho Wiley & Sans, 2004,
2. Poniples of Instrumental Analysis - Doglas A Skooq, F. Jamas Haollar,
Timathy A, Nieman, Sth edition, Eastern press, Bangalore, 1998,
3. Instrumental methods of analysis - Whllacds, 7th editlen, C8S publishers.
4. Practical Pharmaceutical Chemistry - Beckett and Stenlake, Vol Il, 4th
edition, CBS Publishers, New Delhy, 1997,
5. Qrgamc Spectroscopy - William Kemp, 3rd editicn, ELBS, 1951,
G, Quantitative Analysis of Drugs in Pharmaceutical formulatian - P D Sethi, 3
Edition, CBS Publishers, New Delhi, 1997,

7. Pharmaceutical Analysis- Modaern methads - Pant B - 1 W Munson, Volume
11, Marcel Dekker Sengs
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THEORY

DRLUG DELIVERY SYSTEMS
{MPH 1U27T)

SCOPE
This course is designed to impart knowledge on the area of advances in novel
drug delivery systems.,

OBIECTIVES
Upon completion of the course, student shall be able t¢ understand

The various approaches for development of novel druy delivery

Systems,

The critena for selection of drugs and polymers for the development of

delivering system
The formulation and evaluation of Novel drsg delivery systems..

Sustained Release(SR1 and Contmolled Eelease  (CH)
formulations:  Introduction &  basic  concepts,  advantages,
disadvantages, factors influencing, Physicochemical & hological
approaches for SRCE formulation, Mechanism of Drug Delivery
from SR;CR formulation. Pelymers: introduction, deRnition,
classification, properties and applcation Dosage Forms  for
Personalized Madicine: Intreduction, Drefinition,
Pharmacogenetics, Categories of Patients fer  Personalized
Medicines: Customized drug delivery  systems, Bicelectroaic
Medicines, 30 printing af pharmaceuticals, Telepharmacy.

Rale Comrolled Dmyg  Delivery  Sysiems: Principles &
Fundamentals, Types. Activation;, Modulated Orug Deilvery
System s Machanicaily activated, pH activared, Enzyme activaled,
and Osmotic  activated Drug Delivery Svstems Feedback
requlated Drug Delivery Systems, Principles & Fundamentals.

{Tastro-Retentive Mup  Delivery Systems: Prindiple, concepts
advantages and  disadvantages, Meduelation of CI transit time
appraaches o extend Gl transit. Buceal Drug Delivery Systems:
Principle of nuaco  adhesion, advantages and
disadvantages, Mechamsm of dreg pecmeansh, Methods of

formulation and its evaluations.
Cecular Drug Delivery Systems: Barriers of drug permeabion,
Mathods (o overcome barriers.
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5  Transdermal Drug Delivery Systems: Structure pf skin and  qp
barriers, Penetration  enhancers, Transdermal Drug Delivery Hrs
Systems, Formulation and evaluation.

&  Protein and Peptide Delivery: Barriers lor protein delivery. g
Formulahen and Evaluation of delivery systems of proteins and  Hrs
other macromolecules,

7 Vaccine delivery systems: Vaccines, uptake of antigens, single g

shot vaccines, mucosal and transdermal delivery of vaccines. Hrs
FEFEREMCES
1. ¥ W. Chien, Movel Drug Delwery Systems, 2nd edinon, revised and
axpanded,

Marce| Dekker, Ing., New York, 19092,
2. Rebinsen, ). R., Lee V. H. L, Conmalled Drug Delivery Systems, Marcel
Dekker,Inc., New York, 1992,
3. Encyclopedia of controlled delivery, Editor- Edith Mathiowitz, Published by
Wileyinterscience  Poblicartion, John Wiley and Sons, Inc, Mew York!
Chichester™Weinheim
4. NK_Jain, Contrialled and Movel Drug Delivery, CBS Publishers & Distnbutors,
Mew Delhi, First editipn 1997 (reprint in 2001 ).
5. 5.P.vyas and R.K.Khar, Controlled Drug Delivery - concepts and advances,
Vallabh Prakashan, New Delhi, Furst edition 2002

JOURNMALS
1. Indian Joumal of Pharmaceutical Sciences (IPA)
2. Indian drugs {IDMA}
3. Journal of controlled release {Elsevier Sciences) desirable
4, Drug Development and [ndustnzl Pharmacy (Marcel & Deckert desirable




MODLEN PHARMACEUTICS
{MPH 103T}
Soope
Course designed to Impart advanced knowledge and skills required to learn
various aspects and concepts at phamaceutical ingdustnes

Objocotives I
Upah completian of the course, student shall be abie /o understand
. The elements of preformulation studies,
»  The Acllve Pharmaceutical tngredients and Generic drug Product
development
. Industrial Management and CMP Considerations.
. Optimization Technigues & Pilot Plant Scale Lp Technigues
«  Stability Tasting, starilization process & patkaging ol dosage forms,
THEDEY 60 HES
1. a. Preformation Ooncepls Drug Excipient interactions - 10
different methods, kinengs of stability, Stabibty testing. Theorias of  Hrs
dispersion and pharmaceutical Dispersion  (Emulsion  and
Suspension, SMEDDS} prepacation and stability Large and small i
vilume parental - physiclegical and Fermulation consideraign,
Manufacturing and evaluation,

b. Optimization techniques i Pharmaceutical Fomwlation: i
Concepr and parameters of optimization, Optimizatian technigues  Hrs
in pharmaceutical formulation and processing. Statistical design,
Response surface method, Contour designs, Factonal designs

and application in formulation

2 Valdation : Introduction fo Pharmaceutical Validation, Scope & 10
merits of Validation, Validation and calibration af Master plan, Hrs
ICH & WHO guidslines For calibration  and wvalidatien  of
equipments, Validavion of specific  dosage form, Types of
validation. Government requlation, Manufacturing Process Model, '
LIRS, DO, 10, 00 & P.O. of (acilllles.

3 oGMP & Industou]l Management:  Objectives and polices of 10
current  good manufacturing  practices, layout of buildings, Hrs
ceryices, equipments  and their maintenance  Production
management. Production crganization, , materials management,
handling and transportation, inventory management and contrel,
production and planning control, Sales forecasting, budget and
cast control, industrial and perscnal relationship. Concept of Total
Quallty Management,
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Compression and compacton: Physics of tablet compression, 10
COMpression, consolidation, effect of friction, distribution of His
forces, compaction profiles, Salubility,

Smdy of consolidation paramcters. Oiffusion  parameters, 10
Dissolution parameters and Pharmacokinesic parameters, Heckel Hrs
plats, Similarivyy factors - f2 and 1, Higuchi and Peppas plot,
Linearity Concept of significance, Standard dewiaton |, Chi square

test, students T-test , ANCAA test,

RFFFRFNCES

1
2.

3.

fry QRS |

11.

. Theary and Practice of [Industrial Pharmacy 8y Lachmanp and Libermann

Pharmaceutical dosage Forms: Tablets Vaol. 1-3 by Leon Lachmann.
Fharmacewical Dosage forms: Disperse sysfems, Vol, 1-2; By Leon
Lachmann.

Pharmacewmical Dosage forms: Parenteral medications Yol 1-2: By Leon
Lachmann.

. Modern Pharmaceutics; By Gitbert and 5, Banker.

Remington's Pharmaceutical Sciences,

. Advances in Pharmaceotical Sciences Yol 1-5; By H.5. Bean & AH.

Backett.
Physical Fharmacy; By Alfred martin
Bentley's Textbook of Pharmaceutics - by Rawlins.

. Good manufacturing practices for Pharmaceuticals: A plan for wotal quality

contral, Second edingn; By Sidney H_ Wilhg.

Quality Assurance Guide, By Grganization of Pharmaceutical producers of
India.

12.0rug formulation manual; By D.P.5. Kchli and D.H.5hah, Eastern

13.
4.
15.
16,

17,

publishers, New Dathi,

How to practice GMPs: By F.P.Sharma. Vandhana Publications, Agra.
Pharmaceutical Process Valdation, By Fra, R, Berry and Robert A, Nash,
Pharmaceutical Freformulations; By 1.1. Wells,

Applied production and operations managemeni. By Evans, Andersan,
Sweeney and Williams.

Encyclopaediz of Pharmaceutical technalogy, Yol | - 1.
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REGULATORY AFFAIRE
{MPH 1047}
e

Course designed to impart advanced knpwledge and skills required to fearn the
concept of generic drug and ther development, various regulatory filings in
different countries, different phases of clinical trials and subrmithiog requlatory
documents : filing process of IND, MDA and ANDA

. To know the approval process of

+  To know the chemistry, manufacturing controls and their regulatory

mpcrtance

- To learn the documentation requirements For

. To learn the importance and
Ohjectives:

Upon completion of the course, it is expected that the students will be able to
understand

+ The Concepts of innovator and generic drugs, drug development
AroCess

» The Regulatory guidance’s and gudedine: for filing and approval
Arocess

Preparation of Gossiers and their srbmission ta reguiatery agencies in
different countries

Post approval regulatory cequirements for actives and drug products
Submissien of global documents in CTD: eCTD farmats

Climiczt trials requiraments for approvals for conducting clinlcal trials
Pharmacovigilence and process of monmgnng in ¢linical trials.

THEORY B0 Hrs

1. & MDocumentation m Pharmaacestical industnye Master 12
formula record, DMF [Drug Master File), distributien recards. Hrs
Generic  drugs  product  development  Introducttgn |, Hateh-
Waxman act and amendments, CFR {CODE OF FEDERAL
REGULATION) _drug product performance,  in-vitro, ANDA
regulatary approval process, NDA approval process, BE and drug
product  assessmenl, in —vivo, scale up process  appioval

changes, post marketing surveillance, outsourcng BA and BE w0
CRO,

ir. Repulatory requirement for product appraval: AP,
biologics, nowel, therapes abtaming NDA, ANDA lor generic
drugs ways and means of US registration for foreign drugs
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2 MO, post approval regulatory affairs, Regulation lor combination 72
products and medical devices CTD and ECTD format, industry Hrs
and FDA liaison. ICH - Guidelines of ICH-Q, 5 E, M. Regulatory
requirements ¢f EU, MHRA, TCGA and ROW countries.,

3  Yer clinical drug development; Global submission of IND, 12
NDA, ANDA. Investigation of medicinal preducts dossier, dossier Hrs

{{IMPD} and investigator brochure {IB).
4 Clinical wials: Daveloping clinical trial pretocols. Institutional 12

review board! independent ethics commmee Formulation and  Hrs
working procedures informed Consent process and procedures.,
HIPAA- new, requirement 1o clinical  study  process,
pharmacovigilance safety monitoring in clinical rrials.

EEFERENCES

1. Generic Drug Product Development, Solid Oral Dosage forms, Leon Shargel
and [saderkaufer.Marcal Dekker series, ol 143

2. The Pharmaceutical Reguiatory Process, Second Editien Edied by Ira R.
Berry and Rabam P.Martin, Drugs and the Pharmaceutical Sciances, Vol 185,
informa Health care Publishers.

3. New Drug Approval Process: Accelerating Global Registrations By Richard A
Cuaring, ML 5th edition, Drugs and the Pharmaceutical Sciences, vl i 90,

4, Gudeboak for drug regulatory submissions © Sandy Weinbarg. By John Wilay
& Sons.|nc.

5. FOA regulatory affairs a gquide for prescription drugs, medical dewices, and
biclogicsedited By Douglas ). Pisano, David Mantws,

6. Clinical Trials and Homan fesearch: A Practical Guide to Regutatory
Compliance By Fay A.Rozovsky and Redney K, Adams

7. www.ich.orgr

8. waw.fda.gow

9. eurapaeuwimdes_enhim

10, hitps; weww, ga.gov.auitga-basics




PHARMACEUTICS PRACTICALS -]
{MPH I0O5P)

1. Analysis of pharmacopoeial compeunds and their formulations by UV Vis
spectrophotometer

2. Simuhaneous estimation of multi component centaining formulations by UY
spectrophotomatry

3. Experiments based on HPLL

4. Experiments based on Gas Chromazography

5. Estimation of nboflaviniguinine sulphate by fluorimetry

6. Estmatian of sodium porassium by flame photemetey

7. Toperform [n-vitre dissolution profile of CR' SR marketed formulation

8. Formulation and evaluation of sustained release matrix Lablets

9. Formulation and evaluation osmotically controlled DIDS

1) Preparatian and evaluation of Figating DDS- hydro dynamically balancad
D05

1), Formulation and evaluation of Muco adhesive tablets,

12 Formulztion and evaluation of trans dermal patches.

13. Tocarry out preformulation studies of tablets.

14, To study the effect of compressienal force on tablers disintegratran Ume.

15, Tostudy Mromeritic properies of powders and granulation.

16. To study the effect of particle size on dissolution of a tablet,

17. To study the eftect of binders on dissalution of a rablet.

18, To plat Heckal plot. Higuchi and peppas plot and determine  similarity
factors.
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MOLECULAR PHARMACEUTICS {NANO TECHNOLOGY &
TARGETED DD&E) (NTDS)

{MPI 2001 T)
Soope
This course is designed to impart knowledge on the area of advances m hovet
drug delivery systems,

Oechves
Upoh completion of the course student shall be able to understand
»  The various approaches Ffor development of novel drug delivery
systeams.
. The criteria for selection of drugs and polymers for the development of
NTDS
- The formulation and evaluation of novel drug delivery systems,

THEDORY &0 Hry
1. Tergsied Dmog  Delivery Systems:  Concepts, Events and 12
hiological process invalved in drug targeting. Tumeor targating and  Hrs
Brain specific defivery.
g  Targeting Methods: intreductipn preparation and evaluation. 12
Nano Panlcles & Liposomes: Types, preparation and evaluation. Hrs

3 Micro Capsules ! Micro  Spheres: Types, preparation and 12
evaluatign , Monotional Antibodies ; preparation and apphication, Hrs
preparation  and  application of Nigsomes, Aguasomes,
Fhytosomes, Electrosomes,

4 Pulmonary Drug Delivery Sysiemns ¢ Aerpsols, propellents, 12
ContainersTypes, preparation and evaluation, Intra Masal Route  His :
Delivery systems, Types, preparauon and evaluation. '

L Nucleic acid based therapeutic delivesy system ;. Gene therapy, 12
intreduction  {ex-vive & Invive gene therapy). Potential target Hrs
diseases for gene therapy {inhented diserder and canger). Gene
axpression systems (viral and nonviral gene transfer}. Liposomal
gene delivery systems,

Biodistribution and Pharmacokinehes. knowledge of therapeutic
anlisense mulecules and aplamers as drugs of future.
REFERENCES

1. ¥ W. Chen, Movel Drug Delivery Systems, 2rd edition, revised and
expanded, Marcel Dekker, Inc_, New York, 1992,
2. 5.PVyas and R.K.Khar, Corsrolled Crug Delivery - concepts and
advances, VallabhPrakashan, dew Delhi, First edion 2002,
3. M.K. Jain, Controlled and MWovel Drug Deliwvery, CBS Publishers &
Distributors, MewDelhi, First editi-:mﬁ] Q97 reprint in 2001).
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ADVANCED BIOPHARMACEUTICS & PHARMACOKINETICS

{MPH 202T)
Locopo

This codrse is designed @ impart ¥nowledge and skills nacessary for dese
calcuiations, dose adjustments and te apply biopharmaceutics theories n
practical problem solving. Basic thearetical discussions of the principles of
topharmaceutics and pharmacokinetics are provided to help the studeats’ to
clarify the concepis.

Objectives
Upon completion of this course it is expected that students will be ahble
undersrand,

. The basic concepts in bophamaceutics and pharmacokinetics.

» The use raw dala and dernve the phammacokinens models and
parameters the best describe the process of dug absorplien,
distribution. metabolism and elimination,

»  The critical evalvation of biopharmacewtic studies involving drug
product egquivaiency,

= The design and evaluatign of dosage regimens of the drugs using
pharmacokinetic and biopharmaceutic parameters,

= The potential clinical pharmacokinetic problems and application of
basics of pharmacokinetic

THEORY Bl Hrs

1. Drug Absorption from rthe Castroiniesiinael  Track: 12
Gastrointastinal tract, Mechanism of drug absorption, Factors Hrs
affectng drug absorption, pH-panition theory of drug absorption,
Farmoulation and physicochermwal  factors  Dissolution  rate,
Disscdukbian  process, Noyes-Whitney equation and  diwg
dissoluvion, Factors affecting the dissolution rate. Gastrointestinal
absorption; role of the dosage form: Sotution (elir, syrup and
solution} as a dosage form Suspension as & dosage lorm,
Capsule as a desage ferm, Tabler as a dosage form Dissolution
methads | Formulation and processing facters, Correlation of in
vivo data with in vitro  dissoluion  data Transport  moded
Permeability-Solubility-Charge  State  and the pH  Pariticn
Hypathesis, Properties of the Gaswrointestinal Tract (GIT), pH
Microclimate  Intracellular pH  Environment,  Tight-Juwnction
Complex.
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Biophanmaccutic consideravons m drug product  design ]2
andln  Yire g Product  Performance:  Intrgdugtion, Hrs
kiopharmacautic factors affecting drug bicavailability, rata-limiung
sieps in drug absorption, physicochemical nature of the drug
formulation factars affecting dreg product performance, in wvitro:
dissolution and drug release testing, cempendial methods of
dissolution, alternztve methpds of dissplution  resting.meetng
dissalution requirements,problems of variable controd ' disselution
testingperformance of drug products.  [n vitro—in vive correlation,
dissalution profile COMmparisens, drug product
stability, considerations in the design of a drug produce.
Pharmacokinetics;  Basic  considerations, pharmacokmnetic 72
models, compartment modeling: one comparment model v Hrs
bolus, 1Y infusion, extra-vascular. Multi compartment model hwo
campartment - model in brief, non-linear pharmacokinetics: cause

of non-linearity, Michaelis - Menten equation, estimation of kpas

and vyae Drug interactions: introduction. the efect of protein-
binding interactions,the gffect of tissue-hinding
interactions,cytochrome  p4id-based drug  interactions.drug

interactions linked to transporters.
Drug  Froduct Performance. In Vive:  Bivavailability and 13

Biocquivalence: drug product perfarmance, purpuse  of  Hrs
bivavailahility studies, relative and absoluta avallability. methods

for assessing bioavailabitity, bioequivalence studies, design and
evaluation of bioequivalence studies, study designs, Crosstver
study designs, evalvation of the data, bicequivalence example,
swady submilsslon and drug review process. biopharmaceutics
classification system, methods. Permeability: In-vitrg, in-situ and
In-yivo methads. generic biclogics (hiosimilar dnig
products)clinical significance of bioeguivalence studies, special
concerns in bipavailabllity and bipegulvalence swdes, generic
substitution,

Application of FPharmacokinctics. Modified-Release Drug 43
Products, Targeted Drug Delivery Systems and Biotechnological  Hrs
Products. Introduciion Lo Pharmacokinehcs and
pharmacodynamic, drug interactions. Pharmacokinetics and
pharmacodynarmics  of liotechnology drugs. Introduction, Proteins

and peptides, Monoclonal antibodies, Oligonuclegtides, Yaccines
{immunotherapy), Cene therapies.
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EEFERENCES

1. Bippharmaceutics and Climcal Pharmacokinetics by Milo Gibaldi, 4th
adition, Philadelphia, Lea and Fehiger, 1991

2. Biogharmaceutics and Pharmacokinetics, A. Treatise, I .M. Brahmankar
and Sunil B, Jaiswal., vallabPrakashan, Pitampura, Delhi

3. Applied Biopharmacewtics and Pharmacokinetics by Shargel. Land
YUABC, 2™edition, Connecticut Appleton Century Crofts, 1985

4, Tewthook of Bigpharmacewics and Pharmacokinetics, Br, 3hobha Rani R
Hiremath.Prism Book

%. Pharmacokinetics by Mila Gibaldi and D. Permer, 2nd edition, Marcel L
Dekker Ing. Mew York, 1982

6. Current Concepts in Pharmaceutical 5Sciences; Biopharmaceutics,
Swvarbrick. J, Leaand Febiger, Philadelphia, 1370

7. Clinical Pharmacokinetics, Conceprs and Applicatens 3rd edition by
MaleolmRowland and Thom-~N. Tozer, Lea and Fehiger, Philadelphsa,
1995

B. Dissolution, Bipavailability and Bioceguivalence, Abdou. HM, Mack
FublishingCompany, Pannsylvania 1959

9. Biopharmaceutics and Chrecal Pharmacokinetics, An Intrgduction, dth
edition, revised and expande by Kopbert, E. Motari, Marcel Dekker Ing, New
York and Basel, 1987,

14, Biopharmaceutics and Relevant Pharmacokinetics by John, G Wagner and
M.Pemarowsks, 13t edition, Prog Inmelkgence FPublications, Hamilkon,
inois, 1971

11, Encyclopedia of Pharmaceut:cal Technology, Yol 13, James Swarbrick,
James, G, Bovlan, Marcel Dekker Inc, New York, 1995,

12. Basic Pharmacokinetics,] st edition,Svnil S JambhekarandPhilip ]
Breen, pharmaceutical press, RPS Publishing, 2005.

13. Absarption and Drug Develgpmeant- Solubility, Permeability, and Charge
State, Alex Avdeel, John Wiley & Sons, Inc, 2003,

| e , ™
A FTN 2T e




COMPUTER AIDED DRIIG DEVELOPMENT
{MPH 203T}
BEODE
This course is designed to impart knowledge and skills necessary  for computer
Applcations in pharmaceutical research and development who want 1o
understand the applicaton of compurers across the entire drug recearch  and
development process. Basic theoretical discussians of the principles of mare
integrated and coherent use of compurerized information (informatics} in the

drug development process are provided to help the students o clanfy 1he
concepts,

Chjactives
Upan comgletion of this course it is expecrad thar students will be able to
understand,
. History of Computers in Pharmaceutical Research and Development
- Computational Modeling of Drug Disposition
a Compukers in Preclinical Development
- Optimization Techniques in Pharmaceutical Formulation
- Compulers in Markat Analysis
- Computers in Clinical Development
- Artificial Intelligence (Al} and Robotics
. Computational fluid dynamics(CFD)

THEORY aill Elrs

f. a. Compulcrs 1k Pharmaceutical Rcscarch and 12
Development: A Ceneral ODverview History of Computers in Hrs
Pharmaceuhcal Research and Development. Stanstical modeling
in Pharmaceutical research and develapment: Descriplive wversus
Mechanistic  Modeling, Statisical  Parameters,  Estimation,
Confidence Regions, Nonhneanty at the Optimum, Sensitiviny
Analysis, Optimal Design, Population Modeling
B, Quality-by-Desipn Wt Phanmaceudical Leveloptnent:
Introduction, ICH Q& guideline, Regulatory and indusiry views an
ObD, Seiendfically based QbD - examples of application.

Z  Cormputational Modeling OF Drug Disposition:  Inroduchon 17
Modeling Techniques: Drug Absorption, Solublity, Intestinal  Hrs
Parmeation, Drug Distribution Drug Excretion, Active Transport;

P-gp. BCRP, Mucleoside Transporters, hPEPT1, ASBT, OCT,
OATP, BEB-Cholime Transparter.
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3  Computer-aided  lermuladion developmeat::  Cencept of 12
optimization,  Optimizatign  parameters,  Facwonal  design, Hrs
COptimization technology & Screening design. Compulers in
Pharmaceutical Formulation; Development of pharrmaceutical
amiHsions, microemulsion drug carriers Legal Protecnon  of
Innovative Uses of Computers in R&D, The Ethics of Computing
in Fharmaceutical Research, Compuers in Market analysis

4 a. Clorpputer-aided  Biopharmaceutical characterization 12

Gastrointestinal absorption stmulation. Introductign, Theoretical Hrs

background, Model construction, Parameter sensitivity analysis,

Virtual trial, Fed vs. fasted state, ke vitro dissolution and in vitro-

i vivn correlanon, Biowaiver consideralions
b. Computer  Simuolations s Pharmacokinetics  and

Phurmucedynamics: Introduction, Computer Simulation: Whole
Grganism, Isclated Tissues, Organs, Cell, Proteins and Genes,
c. Computers in Clinical Development: Clinical Data Collection

and Management, Regulation of Computer Systems

Anificial intelligence (Al Kobotics and Computational fluud ;2
dwvmarmics:  General owverview, Pharmaceuiical Automation, Hrg
Pharmaceutical applications, Advantages and Disadvantages.
Current Challenges and Future Directions.

REFEREMNCES

1. Computer Applications in Pharmacewical Research and Development.
sean Ekins, 006, Jobhn Wiley & Sans.

2. Computer-aided Applications in Pharmaceutical Technology, 1% Edition,
Jelena Djuns, Woodhead Publishing

3. Encyclopedia of Phammaceuncal Technology, Vol 13, James Swarbrick.
dames. G.Baylan, Marcel Dekker Inc, New York, 19496,
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COSMETICS AND COSMECELUTICALS
(sPH 204T)
Seope
This course is desgned impart knowledge and skills necessary
forthefundamental need for cosmetic and cosmeceutical praducts.

Objcctives
Upon completion of the course, tha students shall be able to understand
. Key ingredients used in cosmetics and cosmeceuticals.
Key bullding blecks for various formulations.
. Cumrent technologies inthe market

= Marious key mgredients and basic science  develop cosmetics and :
Ccosmeceuticals

«  Scienthc knowledge to develop cosmetics and cosmeceuticals with
desired Safery, stability, and efficacy.

r—

THELRY fil Hrs

1.  Cosmebcs — Regulatory - Definition of cosmetic products as per 12
Indian regulavion. Indian regufatory requirements for labeling of HrS
cosmetics  Regulatory provisions relating to import of cosmetics.,
Misbranded and spurious cosmetics, Regulatony  provisions
relating to manufacture of cosmeties - Condiions far obtaining
license, prohibitlen of manufacture and salg of certan cosmetics,
taan license, offences and penalpes.

2 Cosmetics - Biological aspecis 0 Structure of skin relating o 2
problems like dry skin, acne, pigmentation, prickly heac, wrinkles Hrs
and body odor. Structure of hair and hair growth cycle. Common
preblems associated with oral cavity, Cleansing and care needs
for face, eye hds, lips, hands, feel, nail, scalp, neck, body and
undear-agm.

3  Formulation Building Blocks:  Building  blocks  for different 12
product formulations of cosmetics.cosmeceuticals. Surfactants - Hrs
Classification and application. Emallients, rheolegical additives:
classification and application. Antimicrobial used as preservalives,
their merits and demerits. Faclars affecting microbial preservative
efficacy, Building blocks Ffor Tormulation of a molsturlzing creanm,
vanishing cream, cold cream, shampoo and toathpaste. Soaps '

and syndethars.
Perfumes; Classification of perfumes.  Perfume ingredients hsied

as allergens in EU regqulatian,

Lra
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Controversial  ingredients: Parabens, formaldehyde liberators.
digxane,

4  BPesipn of cosmeceutical products: SUn protection, sunscreens 12
classification and regulatery aspects. Addressing dry skin, acne, HIS
sun-protection, pigmentatign, prickly heat, wrinkles, bedy odor.,
dandruff, dertal cavities, bleeding gums, mouth odor  and
sensitive reeth through cosmeceutical farmulations.

S Herbal Cusmetics : Herbal ingredients wsed in Hair ¢are, skin 12
care and oral cara. Review of guidelines for herbal cosmencs by Hrs
prvate bodies like Cosmos with respect to presenvatives,
emaollients, foaming agents, emulsifiers and rheology modifiers,
Challenges in formulating herbal cosmetles.

EEFERENCES

1. Harry's Cosmeucology. 8™ edirian,

2. Poucher'spefumecosmeticsandSoaps, 10" editian,

3. Cosmetics - Formulation, Manufacture andg quality control, PP.Sharma, 4"
aeditian

4. Handbeok of ¢osmetic science and Technology A.C Barel, M.Paye and
H.I. Maibach. 3" edition

5. Cosmetic and Toiletiies recent suppliers £atalogue.

G. CTFA direcrory,
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PHAPRMACEUTICS PRACTICALS -1
(MPH 2U3P)

1. To study the effect of temperature change | non solvent addition,

icompatible polymer addition |n rcrocapsules preparation
Preparatlon and evaluation of Algnate beads

Formulation and avaluation of gelatin ‘albumin micrespheares

Formulatinn and evaluation ef lipasomes:niosames

Farmulation and evaluation of spherules

|mprovement of dissglution charactenstics of slightly soleble drug by Solid

dispersion technigue,

Comparisan of dissolutlen of twe different markered prodocts 'hrands

A. Prowtein hindmg studies of a highly protein bound drug & poorly profewn
bound drug

9. Bicavailability swudies of Paracetame| in animals.

16, Pharmacokinetic and IWIVC dara analysis by Winnoline® softwars

11. In virre cell studies fer permeabillty and metabelism

12.DoE Using Design Expen’ Sofware

13. Formulation data analysis LUsing Desqn Experr' Software

14, Quality-by-Ctesign in Pharmaceusical Development

15. Computer Siruotations in Pharmacokmencs and Pharmacodynamics

16 Computational Modeling Of Drug Dispesinign

I 7. To develop Chnical Cara Collecton manual

18, To carry out Sensitivity Analysis, and Population Modeling.

19. Development and evaluation of Creams

20. Development and evaluation of Shampoo and Toothpaste base

1. Toincgrpoiate herbal and chemical actives wo develop products

22.To address Dry skin, acne, blemish, Wrinkles, bleeding qums and

dandruff
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CHABRMALCEUTICALANALY SIS MEA)

MODERN PHARMACCUTICAL ANALYTHI AL TECHNIQUES

{(MFA 101T)
Lcope
This subject deals with variows advanced analytical instrumental techniques for
identification, characterizanan and quantification of drugs. Instruments dealt are
NMR, Mass spectrometer, IR, HPLC, 4GC etc.

Chjectives
After completion of course student is able to know about chemicals and
ExCipients

»  The analysis of various drugs in single and ¢omhbinartion dosage forms
+  Thecoretical and practical skills of the insfryments

THEORY 6t Hrs
F 1. a. W-Visible specieoscopy.  Intraduction,  Theory, Laws, 10
Instrumentation associated with UV Visible spectroscopy, Choice His
of solvents and soheert affect and Applications of UWV-Yisible
speciroscopy. Difflerence Derivalive speciroscopy.

b, IR zpoclroxcopy. Theory, Modes of Molecular  vibrations,
Sample handling, Instrumentation of Dispersive and Fourier -
Transform IR Spectromefer, Factors  affecting  vibrafional
fregquencies  and  Applications of R spectroscopy, Data

Interpretation.
&, Specirofourirmelry: Theory of Fluorescence, Factors afegting

fluorescence (Characterestics of drugs that can be analysed by
flourimetry], Quanchers, Instrumentation and Applications of
Muorescence specirophoiometar.

. Flarne  emission  spectroseopy  epd  Atomic absarption
spectroscopy: Prnciple,  Instrumentation,  |[mierferénces  and
Apphications,

2  NMR spectroscopy: (uantum numbers and their role in NMR,
Frinciple,  Instrumentation, Solvent  requirement in MMR,  Hrs
Relaxation precess, NMR  signals i variows  compounds,
Chemical shift, Faciors influencing chemical  shift, Spin-Spin
coupling, Coupling constant, Muclear magnatic double resonance,

Brief cutline of principfes of FT-NMR and 13C NMR. Applications
of NMR speciioscapy.
3 Muss Spectroscopy. Princple, Theory, Instrumentatlen of Mass 10

o
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Specirascapy, Different types of ionization like electron impact, Hps
chemical, fizld, FAE and MALDI, APCI, ESI, APPE Analyzers of
Quadrupoale and Time of Flight, Mass fragmentation and its rules,
Meta stable jons, Isotopic peaks and Applications of Mass

& PECTIASCaNY.

Chromatography: Ponoaple,  apparatus,  instrumentation, 10
chromatographic parameters, factors affecting resglution, isolation  His
of drug from excapients, data mterpretation and applications of the
following:

Thin Layer chrgmatography

High Performance Thin Layer Chromatography

lon exchange chromatography

Column chromatagraphy

Las chromatography

High Perfformance Liguid chromatography

Ultra High Performange Liquid chromatography

Aty chromatagraphy

Cel Chromarography

TEM e On oM

a. Electrophoresis: Principle, Instrumentatbion, Warking 10
vonditions, facwors affecting separation and applications of the Hrs
Fallowing:

ar Paper electrophoresis bl Gel electrapharesis ¢} Capillary
electraphoresis d) Zone electrophoresis &) Moving boondary
electraphoresis fl Iso electric focusing

b. X my Crystallopraphy Producvon of X rays, OHfferent X ray
methods, Braog's law, Rolatng crystal techmgue, X ray powder
technique, Types af crystals and applications of X-ray diffraction

FPatentjometry: Principle, warking, lan selective Electrodes and  FO
Application of porentigmetry. Hrs

Thennal  Technigues:  Pringiple,  thermal  fransitions and
Instrumentation [(Heat flux and power-compensation angd designs),
Madulated DSC, Hyper DSC, exparimental parameters (sample
preparation, experimental conditions, calibration, heatng  and
¢agling rates, resolution, source of errors} and their nfluence
advantage and disadvantages, pharmaceutical  applcabons,
Differential Thermal Analysis (DTA): Pnriciple, instrumentation

é | x"-f%. %f} AT E&{kf%;uﬁ
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and advantage and disadvantages, pharmaceuncal applications,
derivarive differential thermal analysis (DDTA). TOA: Principle,
instrumentation,  factors  affecfing  results,  advanrage and
disadvantages, pharmaceutical appllcations,

REFEFEENCES

1. Spectrometric Identification of Organic compounds - Robert M Silverstein,
Sinth edltion, Johe Wiley & Sons, 2004,

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

Timothy A, Nieman, 5" edition, Eastern press, Bangalere, 1998,
. Instrumental metheds of analysis - Willards, 7th edition, CBS publishers.

4, Practical Pharmaceutical Chemistry - Beckett and Stenlake, Vel 1, dth
edition, CB5 Publishers, Maw Delhi, 19597

. Drganic Spectroscopy - William Kemp, 3rd edition, ELES, 1991,

&. Quaniilative Analysis of Drugs in Pharmaceutical formulation - P D Sethi,
3rd Edition, CBS Puhlishars, New Delhi, 1997,

7. Pharmaceutical Analysis - Modern Methods - Part B - J W Munson, Yol
17, Marcel. Dakker Series

8. Spectioscopy of Orgame Compeunds, 2™ edn., P.SKalsi, Wiley estem
Lrd., Defhi

4. Texthook of Pharmaceutical Analysis, KA.Connors, 3™ Edition, John Wiley
& Sons, 1932,
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ADVANCED PHARMACEUTICAL ANALYSIS
(MPA 102T)

Scope

This subpect deals with the varlaous aspecis of Impurity, Impuntles it new drug
praducts, in residual solvents, Elemental mpurities, Impurity profiling and
characterization of degradents, Stability testing of phytopharmaceuticats and
their protocel preparation. I alse covers the bwlegical testing of varicus
vaceines and their principle and procedure.

Objectne

After completion of the course students shall able ta know,

Appropelate  analytical skills  required for the analytical  method
development.

Principles of varmous reagems used m lupctional group analysis that
Fenclers nacessary  suppart in research methodology and
demonsirales its applicaton m the pracical related problems,

Analysis of impuritlas in drugs, resedudl salvents and stabelity studres of
drugs and biological products

THEORY 68 1Ty
1.

Impurity and stability studies: |
Crefinition, classificatien of impurities in drug Substance or Active  Hrs

Pharmaceutical Ingredients and quantification of impurities as per
ICH guldelines

Impuntics in new drug prodoacts:

Raticnale for the reporting and contrsl of deqradation products,
reporting degradaton products content of bawches, listng of
degradation products in specifications, gualfication of degradation
products

[mpuntiex in residual solvenes:

Ceneral principles, classification of residual sclvents, Analytical
procedures, limits of residual solvems, reporting leveds of residual
solvents

Elemeantal impuritizs: 10
Element classificanon, contral of elemental impurities, Potential Hrs
Sources of alemental Impudities, Identification  of Potennal
Elemental Impurities, analytical procedures, instrymentation & €,

H, M and 5 analysis

101 - J“ﬂ
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Stability restng protocobs:

Lelection of batches, contalner orientabien, test parameters,
sampling frequency, speciflication, storage cenditions, recording of
resulls, concept of swbility, fommitment  etg.  Imporant
mechanistic and stability related wformation provided by results of
study of factors like emperature, pH, buffering species ionic
strength and dielectric conskant elc. on the reaction rates. With
pracucal consideranons,

3 [mpunty profiling and degradent characterization: Method 10
development, Stabiliy studies and concepts of validation Hrs
accelerated stability testing & shelf life calculation, WHQ aneg ICH
stability testing guidelines, Swability zones, steps in development,
pracucal  consderanons,  Basies  of impurity  profiing  and
degradent charactarization with special emphasis. Photosiability
testing cuidelines, 'CH stabilwy quidelines For binlogical products

q Stability testing of phiytorpharmaceuticuls: 10
Regulalcry requirements, protocols, HPTLCHPLE finger printing,  Mrs
interactions and camplexity.

5  Buwlogiwal tests and assays of the tollowing: 10
a. Adsgrbed Tatanus vaceine b, Adsorbed Diphtheria vaccine Hrs
£, Human anti haemophilic vaccine d. Rahias vaccine e,

Tetanus Anti toxin 1. Tetanus Anti serum g. Oxytocin h.
Heparin sodium 1P i Antivenom. PCR, PCR swudies for gene
regulation, instrurnentation {Principle and Procedures)

£  Immuncassays (1A} 10
Basic principles, Preducton of anhbedies, Separation of bound  Hrs

and unbound drug, Radioommunoassay, Optical [A, Enzyme 1A,
Flugre 1A, Luminiscence |A, Quantification and applications of 14,

ELFCECEMCLS
1. ¥Vogel's textbook of quantitaiive chemical analysis - Jelfery 1 Bassetr, |
Mendham, R. C. Denney, 5™ editign, ELES, 1997.
2. Practical Pharmaceutical Chemistry - Becket and Stenlake, Yol H, 4th
Edition, CBS publishers, New Dalhi, 1937.
3. Textbook of Pharmmaceutical Analysis - K A Coennors, 3rd Edition, John
Wiley & Sons, 1282,
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4_ Pharmaceutical Analysis - Higuchi, Breochmman and Hassen, 2nd Edilion,
Wiley - Inter science Fublication, 1961,
5. {uanmtative Analysls of Drogs in Pharmaceutical formulation - P D Sethi,
Ird Edfivian, CBS Publishers New Delhi, 15997,
6. Fharmaceutical Anabysis- Modern methods - ] W Munson - Part B,
Volume 11, Marcel Dekker Serigs.
7. The Quantitative analysis of Drugs - D € Carratt, 3rd edition, CBS
Fubllshers, MewDelnl, 1964.
. Indian Pharmacopoeia Vol |, 18 & 112007, 2014, 2{1 4,
. Methods of sampling and microbiclogical examination of water, first
revisien, BlS
10, Practical HFLC method development - Snyder, Kirkland, Glajch, Z2nd
edition, John Wiley & Sons,
11. Anahytical Profiles of drug substances - Klaus Florey, volume 1 - 20,
Elsavier, 2005
12, Analytical Profiles of drug substances and Excipents - Harry G Brdtan,
Volume 21 - 30, Elsevier, 2005.
13. The analysis of drugs in biological fluids - Joseph Chamberlan, 2nd
adition, CRC press, London.
14, [CH Cuidelines for impurity profiles and stabiliry studios.
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PHARMACEUTICAL VALIDATKIN
(MPA 1037)

Beope
The main purpase of the subject is to understand about validation and how it
¢an be applied to industry and thus to improve the guality of the products, The
subject covers the complete mformadon about vahdation, ypes, methodology
and applcauon.

Objectives

Upon

L
n
4

completion of the subject student shall be able w0
Explain the aspect of validatipn

Carryout validation of manufacturing processes

Apply the knowledge of valldation to mstruments ahd equipments

Vahdate the rmanufacturing facilities

THEORY A Hrs

I.  Towrecdoction:  Definition of  Qualification  and  Vabdation, 2

advantage of Validation, Streamlimng of Quahfication & Valhdation Hrs
precess and Walidation Master Flan.
CQualification:  User  Requirement  Specification, Design
Qualification, Factory Acceptance Test (FATY Sile Agceptance
Tesl (SAT), Installation Qualification, Operational Qualification,
Parlormance Qualificaton, Re- Gualification {(Mainfaining skatus-
Calibration  Preventive Maintenance, Change management),
Qualificatan of Manufacwrnng Equipments, Qualificarion  of
Analytical Instruments and Laboratory equipments.

2 Qualification of analytical insbtrutnents: Electronic balance, pH 12
meter, UV-Visible spectrophatometer, FTIR, GG, HPLC, HPTLC Hrs
Crualification of Glassware; Volumerric flask, pipette, Measuring
tyhnder, beakers and burette.

3 Validation of Utility systems: Pharmaceotical Water System & 12
pure sieam, HVALC system, Compressed air and nitrogen. Hrs
Cleamng Valdation: Cleaning Validation - Cleaning Method
develppment, Validation and validation of analytical method used
in cleaning. Cleaning of Egquipment, Cleaning of Facilibes,
Cleaning in place (CIP).

4  Analwical method validation: Ceneral principles, Validation of 12
analytical method as per FCH guidelines and USP. Hes

104
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Compertenized system validalion: Electronic records and dlgitill
significance-21 CFR part 11 and GAMP 5,

Ceneral Principles  of  Intelloctual  Propoerty: Concepts of 12
Imelectual Propedy {IP), Imtellectual Propeny Prowection (PP, Hrs
intellecruat  Propery Rights (IPR); Economic fmportance,
mechanism for protection of Intelleciual Property —patents,
Copynght, Trademark; Factors affecting choice of IF prowecnon;
Penalties for viglatian; Rote of IP in pharmaceutical industry;
Glabal ramification and flnancial implications. Fling a patem
apphcations; patent application forms and guidelmes, Types
patent applicatipns-provisignal and nap-provisional, PCT  and
cotvention patent applcations,; International palernng reduiremesnt
procedures and costs; Rights and responsibilities of 2 patentee;
Peractical aspects regarding maintaining of a Patent file; Pakent
infringement  meaning  and scope. Significance  of transfer
rechnalegy (TOT), IP and ethics-positive and negative aspects

of IPP: SoCwetal responsibility, avoiding unechical practices,

EEFERENCES

1. B. T.Loftus & R. A. Nash, "Pharmaceutical Process Validation”, Brugs and
Pharm Sci. Saries, Yol. 129, 3rd Ed., Mascel Dekker Ing., M_¥Y.

2. The Theory & Practice of Indusirial Pharmacy. 3rd edition, Leon Lachman.
Herbert A bDeberman, Jeseph. L. Karig, Varghese Publishing House,
Bambay,

3. Vahdation Master plan by Terveeks or Deeks, Davis Harwood Internatianat
publishipg.

4. Vahdation of Asephe Pharmaceutcal Processes, 2nd Edition, by Carlatan
& Agalloco, {Marcel Dekker}.

5. Michael Levin, Pharmaceutrcal Process Scale-Up|, Drugs and Pharm, 5S¢,
series, Vol 157.2nd Ed., Marcel Dekbker Inc., W_Y.

6. Validaon Standard Operating Procedures: A Step by Step Guide for
Achieving Compliance in the Pharmaceutical, Medical Device, and Biotech
Industries, Syed Imbaz Haider

7. Fharmaceutical Equipment  Validation: The Ulimate  Cuadificauon
Handbook, Phillip A. Cloud, Interpharm Press

g, Validarion of Pharmaceuncal Processes: Senle Products, Frederick .
Carton {Ed.} and James agalioco (Ed.], Marcel Dekker, Znd Ed.

9. Analytical Method walidation and Instrament Pedformance Verificalion by
Churg Chan, Heiman Lam, Y.L Lee, Yue. Zhang, Wiley Inter Science.
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FOOD ANALYS[S
(MPA 104T}
SCope

This course 15 designed to impart knowledge on analysis of food consutuents
arid finished food products. The course includes applicarion of instrumental

analysis in the determination of pesticides in vartety of food products,

Objectives

Ar completion of thes courde student shall be able v understand vanous

analytical technigues in the determination of

* Food constituents

* Food additives

. Finished foed products
. Pesticides in food

+  And also student shall have the knowdedge on food regulations ang

[egislations

THEORY

I. Carbohydrates. classification  and  aroperties of food
carbohydrates, Ceneral methods  of  analysis  of  Teod
cathohydrates, Changes in food carbohydrates during processing,
Digestign, absoerption and metabolism of carbohydrates, Dietary

fibrs, Crude fibre and application of food carbohydrates
Proteins, Chemistry and classfication of aming aods and

proteins, Physico-Chemical preperties of protein - and  their
structure, general methads of analysis of proteing and amino
acrds, Digesbion, absorpoion and metabolism of proteins.

2 Lipidy: Classification, general methods of analysis, refining of fats
and oils; hydrogenation of wegetable oils, Determination of
adulteration  in Fats  and oils, Vanmous methods wsed lor
measurement of spoilage of fats and Rty fopds.

Vitmins' classification of vitamins, methods of analysis of
vitamins, Principles of micrabial assay of vitaming of B-series,

3  Food additves: Introduction, analysis  of  Preservatives,
antipyxidants, antificial swesteners, favors, Ffavor ephancars,

stabilizers, thickenimg and jelling agents.
Pipmentls and symthetic dwes:  MNatwral pigments,  thew

pocurrence and characteristic properties, permitied  synthetic
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dyas, Non-permtied synthebc dyas used by industrias, Method of
dekection of natural, permitted and nan-permitted dyes.

Genetal Analytical methods for milk, milk constiuents and milk |2
praducts like ice cream, milk powder, butter, margarine, cheese Hrs
including adulterants and contaminants of mitk.

Analysis of fermentation produces like wine, spirits, beer and
Yinegar,

Pesticide analysis: Effects of pest and insects on various food, 12
use of pashicides in agriculure, pesticide cycle, Hrs
organophosphorus and organochloring pesticides  anakysis,
determination of pesticide residues in grain, fruits, vegetables,

milk and malk products,

Legislation regulations of feed products with special emphasis

on BIS, Agmark, FOA and US-FDA.

REFEREMCLES

1.

The chemical apalysis of floods - Oavid Pearson, Seventh edition,
Churchill Livingstone, Edinburgh London, 1976

. Introduction w the Chemical analysls of foods - % Miglsen, Jones &

Bartlewr publishers, Boston Landon, 1954,

. Dfficial methgds of analysis of AQAC Internalional, sixth ediian, Yolume 1

& 11, 18597,

. Anaiysis of Food constituents  Multon, Wilay VCH,
- Or. William Horwltz, Official methods of analysis of AQAC Internarianal,

18th edition, 2005,
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23,
24,
25.
26,
27,
28,
29,

PHARMACEUTICAL ANALYSIS PRACTICALS -1l
' (MPA 105}

Analysis of Pharmacopoeial compaunds and their formulations by UV Wis
spectephotometer

Simultaneaus astimation of multi component containing formulations by UY
speCirophotonmatn,

Experiments based on HPLC

Experiments based on Sas Chromarography

Eslimatian of riboflavin:quinine sulphate by flucrimetry

Estimatian of sodiumiporassium by fame photometry

Assay of offlcial caompounds by different titrations

Assay of official compounds by instrumental techniques.

Quantitative determinarion of hydroxyl group.

. Qantitative determination af amino group

. Colorimetric determination of drugs by using different reagents
. Imupurity profiling of drugs

. Cabbratan of glasswares

. Calibration of pH meter

. Calibranon of Mv-Yisible spectrophotomear

. Cahbravan af FTIR specraphatametser

. Calibration of GC instrument

. Cahbracion of HPLC instrument

. Cleaning validation of any one equipment

. Delerminatian of wai reducing sogar

. Determinatian af proteins

. Determination of saponification wvalue, fodire value, Peroxide value, Acid

value in  food products

Ceterminakion of fac content and rancidity in food products
Analysis of natural and synthetic colors in food
Datermination of preservabives in food

Cetermination of peshcide residue in food producs
Analysis of vitamin content in food praducts
Datermination of density and specific gravicy of Faods
Determination of food addiiives

C;'— 108

74 ﬁ}xx 7{:{{/ 1“’/ =y




ADVANCED TNSTEUMENTAL ANALY SIS
{(MPA 201T)
Scope
This subject deals with various hyphenated analyncab instrumental technigues
for identification, charactenzation and guantification of drugs. Instruments dealt
are LC-MS5, CC-MS, and hyphenatad 1echmques.

Objeclives
After completion of course student is able o know,
« nterpretation of the NMR, Mass and IR spectra of various grganic
compounds
. theoretical and practical skills of the hyphenated imsiraments
«  identification of organic compounds

THEORY a0 Hrs

1. HPLL: Principle, instrumentatien, pharmaceyiical applications, 12
peak shapes, capacity factor, selechivity, plate nomber, plate Hrs
haight, resolution, fand broadening, pumps, injector, detectors,
columns, column problems, gradlent HPLC, HPLC solvents,
trauble shooting, sample preparation, method development, New
deyelopments in HPLC-role and principles of ultra, nang liguid
chromatography in pharmaceutical  analysy,  bmmaobihzed
polysaccharide C5P's: Advancement in enantiomeric separations,
evised  phase  Chiral method  deyvelopment and  HILHC
approaches. HPLC in Chrral  anakbsis of pharmaceuticals.
Preparative HPLC, practical aspects af preparative HPLC.

2 Biwhmomawsgraphy:  Size exclusion  chromatography, ion 12
exchange chiomatearaphy, ion pair Chromatography, affinity Hrs
chramatagraphy general principles, stationary phases and mobile
phases.

Gas chromawgraphy: Principles, instrumentaticn, derdvatization,
head space sampling, columns for GC, deteciors, quantificauon.
Higlh performance Thin Laver chromowegraphy: Principles,
mstrumentation, pharmaceulca applications,

3 Super critical Nuid chrownatography: Principles, 172
instrumentation, pharmaceutical applications. Hrs
Cupillary elecimphoresis: Overview of CEin pharmaceufical
anafysis, basic configuration, CE characteristres, principles of CE,
meathods and modes of CE. Ceneral considerations and method
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development m CE, Crown ethers as buffer additives in capillany
electropharesis. CE-M5 hyphenation.

Mass spectrometry: Prngiple, theory, instrumentation of mass |2
spactrometry, different types of ionization like electren impagt, Hrs
chemical, field, FAE and MALD, APCL, ESl,  APPI mass
fragmentation and its rules, meta stable ions, isotapic peaks and
applications of mass spectiometry. LC-MS  hyphenation and
DART MS analysis. Mass analysers (Guadrpole, Time of flight,
FT-ICR, ipn trap and Orbitrap) instruments. MS/M5  syskems
(Tandem: qQ, TOF-TOF,Q-IT, O-TOF, LTG-FT, LTO-Chbltrap,

NMER spectroscopy: Quamum numbers and their role In NMR, 12
Principle,  Instrumentation, S¢lyvent  requirement in NMR, Hrs
Relaxation process, NMR  signals  in various  compounds,
Chemleal shift, Factors Influencing chemlcal  shift, Spm-Spin
caupling, Coupling constant, Nuctear magnetic double resonance,

Brief autline of principles of FT-NMR with reference to 13CNME;

Spn sy and spen latnce relaxation phenomenon, 13C NME, 1-0

and &0 NMR, NOESY and COSY techniques, Interpretation and
Appheancns of MMA spectroscopy. LC-NMR hyphenations.

EEFFEREMCESR

1.

L

Spectrometric identificatipn of Organic compounds - Rpber M Silverstein,
Sivth edition, John Wiley & Sons, 2004,

. Frinciples of Instrumental Analysis - Doglas A Skoog, F. James Holler,

Timothy A, Nieman, .t edition, Eastern press, Bangalore, 1998,

. Instrumental methods of analysis - Wilards, 7™ edition, CBS publishers.

Qrgamc Specirasoopy - Willlam Kemp, 3 edition, ELBS, 1991,

. Quantitative analysis of Pharmaceutical formulations by HFTLC - P D

Sethl, CEBS Publishers, New Delhi.
Quantitative Analysis of Orugs in Pharmaceutical formulation - P [ Sethi,
3" Egition, CBS Publishers, Mew Dalhi, 1997,

. Pharmaceutical Analysis- Modern methods - Part B - ) 'W Munson,

Yolume 11, Marcel Dekker Serigs,
Orgame Spectroscopy by Donald L. Paviva, Sth Edition,

&

110

vz }i 9/\%’" . o




MOLERN BIO-ANALYTICAL TECHMIQUES
(MPA 202T)
Ecopc
This subyect 1 designed o provide detailed knowledge about the imporance of
analysis of drugs in higlagical matrices.

Objcctives
Upon completion of the course, the student thall be able to understand
. Extractlon of drugs from Yiglogical samples
«  Separauch of drugs from biological samples using different rechniques
. Cudelnes for BA/BE studies.

THEORY al) Hrs

1.  Exiraction of drops and melabolites from biological matnices: 12
General need, principle and procedurs  involved in the Mrs
Binanahtlcal methods such as Fraein precipitation, Liquid -
Liquigd extraction and %olid phase extraction and other nowvel

sample preparation approach.
Bivanalytical method validation: USFDA, and EMEA guidEﬁnEE‘..

2 Biophaimaceutical Consideration: 12
Introduction,  Biopharmaceuatical Factors  Affecting  Drug  Hrs

Bicavailability, Tn ¥ima: Dissalution and Drug Release Tesling,
Altermative Mathads of Dissolunon Tesnng Transporm models,
Biopharmaceutics Classification System. Solubility Experimental
mathods, Permeabifity: In-vitro, in-silu and n-vive methods.

i Pharmacokinshics and Toxicokinetics; |2
Basic cansideration, Drog interaction (FK-PD interactipns), The Hrs

effect of protein-hinding interactions, The effect of tissre-hinding
interactions, Cytochrome P450-based drug interactions, Drog
interactiens  linked  tg  transporters.  Micrgsemal  assays
Toxicokinelics-Toxicokinetic  avaluation in " preclinical  studies,
Importance and applications of toxicokinetic stodies. LC-MS in
kigactivity s¢reening and proi&omics.

4 Cell culture rechhigques 12
Basic equipments used in telf culture lab. Cell culture mediz, Hrs

vatlous types of cell culture, ganeral procedure for cell culuwes;
isolation of ealls, subeulture, crynpresenvation, characterzation of

)ﬁﬂi’f‘f/{%i_ é; ]‘Y\\& }/} 4




cells and their applicationg, Principles and applications of cell
viability assays (MTT assays). Principles and applications of flow
CyIOmaTry.

Metabolite identification: 12
In-witro | in-vivo approaches, protocols and sample preparation.  Hrs

Microsomal approaches (Rat liver mucrosomes (RLM) and Human
liver microsomes (HLM) in Met -1D. Regulatery perspectives.
m-vitro A55ay of drug metabolives & drug metabolizing enzymes,

Drug  Product [Performance, [0 Vies:  Bioavailability and
Bicequivalence:

Drug Product Performance, Purpose of Bioavailabibty Swdies,
Refanve and Absolute  Avallability, Methods for Assessing
Bicavaifability, Bioegulvalence Swudies, Design and Evaluation of
Bioeguralence  Studies, Stndy Designs, Crossover  Study
Cesigns, Genanc Binlogics (Biosimlar Drug Products), Clinical
Significance of Bioequivalence Studies.

BERFRREMN{ES

1. Anabysis of drugs in Biological fluids - Joseph Chamberlain, 2™ Edition.
CRC Press, Mewyork, 19495,

2. Prinoiples of Instrumental Analysis - Doglas A Skoaqg, F, James Haoller,
Timothy A. Nieman, 5" edition, Eastern press, Bangalore, 1998,

3. Pharmaceutical Analysis - Higuchi, Brochmman and Hassen, 2™ Edition,
Wiley - Interscience Publications, 1961.

4. Pharmacedtical Analysis- Modern methods - Part B - J W Munson,
Volume 11, Marcel Deklker Series

5. Practical HPLC method Development - Snyder, Kirkland, Glalch, 2™
Edition, John Wiley & Sans, New Jercy. USA,

8. Chiomalographic Analysis of Pharmaceuticals - John A Adamaovics, 2™
Editien, Marcel Dekker, Newyork, USA, 1957,

7. Chromatographic methods in clinical chemistry & Toxicology - Roger L
Bertholf, Ruth E Winecker, John Wiley & 5ons, New Jarcy, USA, 2007,

R. Good Labaratory Practice Requlations, 2™ Edition, Sandy Weinberg vol,
B9, Marcel Dekker Series, 1995,

o GCood laboratory Pracrice Regulations - Allen F, Hirsch, VYalume 38,
Marcel Dekler Senes, 1989.

13, 1ICH, USFDA & CDSCO Guidelinas.
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QUALITY CONTROL AND QUALITY ASSURANCE
(MPA 203T)

bl
This course deals wth the varicus aspects of guality control and quality
assurance aspects of phamaceutical industres. [t covers the important aspects
like cGMP, QC tests, degumentation, quality certiflcations, GLP and regulatory
alfairs.

Objectives
At the cormplerion of this subject it is expected that the student shall be able
kEnow
. the CGMFP aspects in 4 phamaceutical industry
. to appreciate the impontance of documentation
. i understand the scope of quality cerifications applicable 1o
Fharmaceuical Industries
. to understand the respansibilities of Q& & QC depanments

TIIECREY ] hrs
1. Conceplt and Evolution of Quality Control and Qualicy 12
Assurtance Hrs

Cood Laboratory Practice, GMP, Overview of ICH Guidelines -
OSEM, with special emphasis on §-5eres guidelines.

Cionnd Lahormatory Practices: Scope of GLP, Definitions, Quallty
asswrance unit, protocol for conduct of non dinlcal testing, control
on animal house, report preparation and decumenration.

2. ¢OMP puidelines according to schedule M, USFDA (inclasive 12
of COER and CBER) FPharmaceatical Ingpection Convention Hrs
(PICY, WHO and EMEA covering: Orgamzation and personnel
responsibilities, training, hygiene and persenal records, drug
wndustry  locatlon,  design,  construction  and  plant lay oo,
maintenance, sanitation, environmantal control,  utilities and
maintenance of sterile areas, contral of contamination and Good
Warehousing Practice. CPCSEA guidelipes.

30 Analysis of m=w  malernals, nished producls, packoginp 12

marerials, in process quality confrel (PO, Developing Hrs
specitication (ICH G and (Q3)

shee, Y b K




3.

Purchase specificatens and maintepance of stores for raw
materials. In process quality contral and finished products qualiry
vantrel for following formulation in Pharma indystry according w
indian, US and British pharmacopoeias: tablets, cCapsules,
ointments, sSUppositories, crearmns, parenterals, ophthalmic and
surgical products {How to refer pharmacopoeias), Qualiny connrl
test for containers, closures and secondary packing materials,

Documentation  in phannoaceuticat  industry:  Three giar 12
documentation, Policy, Procedures and Work Ipstructions, and Hrs
records (Formats), Basic principles- How to maintain, ratentiagn and
retneval 8tc. Standard operating procedures {How o write), Master
Formula Record, Barch Formula Record, Quality apdit plan andg
reparts. Specification and test procedures, Protocols and reports,
Distribution records, Electronic daa,

Manufacturing  uvperations  and  controls;  Sanitaton of 12

manufacturing premises, mixups and cross  contamination, Hrs
processing  of mtermediates  and bulk products, packaging
cperations, IPCHZ, release of finished produck, process deviations,
charge-in of components, time bemation: on praduction, drug
product inspection, expiry date calcolation, cafculation of yields,
production recosd review, change conrrol, sterile products, aseptic
process Control, packagmg.
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The drugs and cosmetics act 1940 - Deshpande, Nilesh Gandhi, 4
edirien, Susmit Publishers, 2006

0A Manugaf - D.H. Shah, 1** adition, Business Horizang, 2000.
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PHARMACEUTICALRIOTECHNOLOGY(MPE)

MODERN PHARMACEUTICAL ANALYTICAL TECHKNIQUES
{MPB 10LT}
B v
This sudyect deals with varous advanced analytical instrumental techniques for
identification, characterization and gquantification of drugs, Instruments dealt are
NMR, Mass speciromerer, IR, HPLC, GC etc.

COhjectives
After completion of course student is ahle ro know,
«  The analysis of varius drugs in single and combination dosage forms
v Thearetical and practical skills of the instruments

THEQRY iy Hrs

1. & UV-Visible spectroscopy:  Introduction, Theory, Laws, 2
Inctrumentation assoriated with UY-Visible spectroscapy, Choice Hrs
ol solvents and solvent effect and Applications of LUW-Visible

speciroscopy,
[k specirgscopy. Theory, Modes of Molecular  wibrations,

Sample handling, Insttumentation of Dispersive and Fourier -
Transform IR Specuometer, Factors  affecting  wibrational
frequencies and Applications of IR spectioscopy

b. Spectroflourimetry: Theory  of  Flugrescence,  Factors
aflacting  Muarescence, CQuenchers,  Instrementation and
Applications of luorescence spectrophgtometer.

<. Flame cmission spoctitoscopy  and Atomic absorplion
spectroscopy.  Principle,  Instrumentation, Interferences  and
Applications.

2 KMR speootroscopy. Quantum numbers and their rote n NMRE, 12
Principle, Instrumentation, Solvent sequirement in NMR. lirs
Relaxation process, MMR  signal:  m varlous  compounds,
Chemical shift, Facters influencing chemical  shift, Spin-Spin
coupling, Coupling constant, Nuclear magnetic double resonance,

Brief suthne of principles of FT-NMR and |1 3C NMR. Applicatrons
of NMR spectroscopy.

———
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5

Mass Spectroscopy Prnciple, Theory. Instrumentation of Mass 12
spectroscopy, Different types of wmization hke eleciron impact, Hrs
chemical, field, FAB and MALDI, APCI, E4l, APPl Analyzers of
Cuadrupsle and Time of Flight, Mass fragmentation and its rulas,
Meta stable ions, Isatopic peaks and Applications of Mass
SRECIross oy
Chromatography: Principle,  appara:us, instrumentation, 12
chromatographic parameters, factors affecting resolution and  Hr
applications of the following:
a) Paper chraomatography bt Thin Laver chiomaography
o} lon exchange <hromatography ) Column chigmatography
e] Cas chromategraphy fI  High Perormance  Liguid
chipmatography
0} Affinity chromategraphy
a. FElectroploresis:  Prnclple,  Wsrumeneation,  Working 12
conditions, factors affecting separation and applications of the Hrs
following:
al Paper electraphoresis b} Cel alectrophoresis cf Capiltary
electrophoresis dY Zone electrophoresis e Moving  bolndaey
elacrrophoresis f} 1so eleckic focusing
k. X mv Crystaltography: Production of X rays, Different X ray
methods, Bragg's law, Roalkng crystal wechnigue, X ray powder
diffration techmgue, Types of crystals and applications of M-ray
diffraction,
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2. Pnnoples of nstrumental Analvsis - Daglas A Skooeg, Fo James Holler,
Timothy A, Nieman, Sth edifion, Eastern press, Bangalore.
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4. Practical Pharmaceutical Chemistry - Beckett and Stenlaks, vol 11, 4th
edition, CES Publishers, Mew Delhi,
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MICROBIAL AND CELLULAR BIQLOGY
(MPB 02T}

Scope
This 'subject is designed to provlde the advanced knowledge to  the
bictechnglegy swudems w invaluable areas of adwanced microbiclogy which

plays a crucial rele in determining its future use and applications in medicine,
drug discavery and in pharmaceutical industry.

Objective
At the completion of thls course it is expected that the students will get an
understanding about the following aspecrs;

Imparance of Microorganisms i Industey
Central dogma of molecular biology

Strecturg and function of cell and cell communication
Cell cultore rtechnelegy and its  applications  in pharmaceutical

L]

industries.
+  Micrabial pathogenesis and correlating it w rabonal use of antimicrabial
agents,
THEORY AOHm
1. Microbiolopy 12

Introduction - Prokarvotes and Eukaryotes, Bacteria, fumgi,  Hrs
actignemycates and virus - structure, chemistry and morphology,
cultural, physielogical and reprpductive fedtures. Merhods of
isolation, cuftivation and maintenance of pure cultores. Industnally
|mpartant micraorganisms - examples and applications

2 Molecular Biology: Structure of nucleus and chromosgme, 7z
Nucle aods and compostion, structure and types of DNA and  Hrs
RMA. Central dogma of molecular  biology:  Replication,
Transcription and translation,
CGene ropulation
Cene copy number, transcripiional contral and translatianal
contral,
EMA processing
Modification and Maturation, RNA sphong, RMA editing,  RHNA
amplificatlon, Mutagenesls and repair mechamsms, ypes of
mutants, application of mutagenesis in stain wmpiovement, gene
mapping of plaspmds- types purificatlon and application. Phage
genetics, geneticorganization, phage mutation and lysogeny,

é 167 M@-
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Cell smucture and funcrion 12
Cell grganelles, cyroskeleion & cell movements, hasic aspecrsof  Hrs

cell requlation, bicenergetics and fuelling reactions of aerohics
and anaerohics, secondary mefabolism & its applications. Cell
caommunication, <ell cycle and apoprosis, mechanism  of cell
division. Celljunctions/adhesion and extra cellular matrix, germ
cells and fertilization, histolegy - thefite and death of cells in
lissues.

Crell Cycleand Cyloskelenn

Call Divisipn and its Regulation, G-Protein CoupledReceptars,
Kinases, Muclear receptors, Cytoskelewn & cell movements,
IntermediateFilaments.

Apoplosis amd Dnongenes

Programmed Cell Death, Tumor Cells, carcinpgens & repair,

[nfferentiation aond Developmental Biology
Ferlizatian, Ewents of Fetlizanan, In wviwoe Fertilization,
Embryanic Germ Cells, Sterm Cells and [rs Appllicarion,

Principles of microbial nakrition 12
Physical and chemical environment for microbial growth, Swabiliy  Hrs

and degeneration of microbial cuirures,

Growih of animzl cellz in culture

Genaral procaduce For cell culture, Nutrient compaositien, Primary,
pstablished and transformed cell coltwes, apphcauans of cell
cultures in pharmaceutical ingdusiry and research. Growth of
virpses in el culture propagation  and enumeration. In-viteo
sCreening techniques- cytotoxicity, anti-lumaor, anti-viral assays.

Aicrobial pathology [ %
Identifying the features of pathogenic bacteria, fungi and viruses.  Hrs
Mechamsm of micrabial parhogenlcity, etology and parhology of
common microhial diseases and currently  recommendad
therapigs for gommon bacterial, fungal & wiral infections.
Machanism of action of antimicrobial agenis and possible sites af
thematherapy,
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BIOPROCESS ENGINEERING AND TECHNOLOGY
(MPB 103T)

hunpe
This paper has beer designed to provide the knowledge to the biorechnology
students in invatuable areas of bioprocess technology to develop skills o
medify, design and operate different Types of fermenters, 1o ungderstand and
implement various Fermentation procedures,  to tran students in scale up
fermentation aperations.
Ubjechive
At the completion af this subject it is expected that students will be ahble to,
. Understand basics and design of fermentation technology
+  Scale up and scale down processing of fermenration technology
«  Bigprocessing of the industrially important micrebral metlabolites in

Industries and B & D arganizations.
Regulathan governing the manufactuning of biclegical products

Understand and conduct fermentation process kinetics.

THLORY a0 Hrs
1.  Introdection o fermerdation techoology 12
Basic printipies of fermentation Hrs

Study of the desipn and operation of boreaclor

Anclllary parts and funchan, Impeller destgn and agitation, power
requirements on measurements and contrel of disselved owygen,
carbon dioxide, tempecature, pH and foam.

Types of Borcactor

CSTR, tower, airlift, bubble column, packed glass bead, hollow
fiber, configuration and application

Computer contral of fermendalion process

System configuration and apphc ation

£  Mass transfer 12
Theory, diffusional resistance to  oxygen requirements of Hrs

MCrOOEganisms, measurements of mass transfer ¢o- efficient and
factor affecting them, eMects of aeranion and agitation on mass
transfer, supply of air, air compressing, cleaning artd sterilization
uf air and plenum venrilatian, zir sampling and testing standards
for air purity.

M AT g a0 JQ/\*




REheology

Rheolegical properties  of fermentation  system and their
wmportance in bioprocessing.

Scale up of fermentation process 12
Pringiples, theorerical eonsideranans, techniques vied, media for  Hrs
fermentation, HTST sterilization, advantage and disadvantage,
liguid stenlization,

Cultivation and imooobilized culiure systens

Cultivation  system - batch  colture, continuows  culture,
synchrongus  cultuees, fed  balch  culre,  Graphical  plet
rapresenting the aboye systems.

Introduaciion e immobilication

Techniques, immabulizanon of whole cell, immobilized fulture
syslem to prepare fine chemicals. Immobilization of enzymes and
their applications in the industry. Reactors lor immobilized
systems and perspective of enzyme engine ering.

Scale down ol fermentation progess 12
Theory, €quipment desian and operation, methads of filvation, Hrs

solvent extraction, chrormatographie separabon, crystallization
turbidity analysis and cell yield datermination, metabolic respense
assay, endymauc assay, bicautographic  techmgues and
disruptipn of cells for product recaveny.

[zol|ation and serecning

Primary and secondary, maintenance of siockculiore, shain
impravemend for increased yield.

Bioptocessing of the  industnally  important microbial )3
metabolites Hrs.
a} Orgam solvers - Alcahal and Glyceral
k) Crganic acids - Citric acids, Lactic acids,
C} Amino acids - Glutamic acids, Lysine, Cyclic AMP and
CMP
d)  Antibigtics - Penicillin, Séreptomnycin, Grseofulvin,
ey Vitamins - B12, Riboflavin and Vitamin C
Bigsynrhetic pathways for some secandary metabaolites, microbial
transformation of steroids and alkaloids
Regulation governing the rmanufacturing of bigtogical products

i e
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ADVANCED PHARMACEUTICAL BIGSTECNNOLOGY
(MPH 1047}

Bcope
This paper has been designed 1o provide the knowledge to the students o
develop skills of advanced techniques of Iselaton and purification of anzymes,

0 enrich students with current status of develgpment of vactines and econamic
Importance of hatechnology products,

Ohective
Al the completion of this subject it is expected thar stydents will be able to
+  Understand about the latest technology development in bimechneology
lechmique, tools and their uses in drug and vaccine develeprient,
. \entify appropriate sources of enzymaes,
»  Understand and perform genetic engineering technigues in gena

manipuiabion, r-DNA technology and gene amplification,
<« Undersiand the overview of pharmacogenomics,

»  Learn the regulatory approval process and key regulatory agencies for
new drugs, biclogics, devices, and drug-device combinations,

THEDORY il Hrx
1. Enzyme Technology 12
Classification, general properties af enzymes, dynamics of  Hrs
enzymatic achvity sources of enzymes, exiraction and punfication,
pharmaceutical therapeutc and dinical application. Prodoction of
amyloglucosidase, glocose somerase amylase and trypsin,

2 Gienetic Enginzering 12
Techniques of gene manipulatlon, <loning strategies procedures,  His
cloning wectors expressian  vectors, recambimant selection
andscreaning, expressign in E.Coli and yeast.

Site directed mutagenesis, polymerase chain reaction, and
analysis of DNAsequences.

Gene library and ¢DNA

Applications of the above technigue in the production of,

= Ragulawry proténs - Interferah, Imedeuking
»  Blood products - Enythropoistin

+  Macgines - Hepatitis-&

=« Hommones « Inswlin

]
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Therapeunc peptides . 12
Study on controlled and site specified delivery of therapeutic  Hrs

peptides amd proteins through various routes of adwinlstration,
Transgen animals

Production of usefyl proteins in ansgenic animals and gene
therapy.

Iumuan Genome

The human genome project-2 briet study, Human chromosome -
Stiucture  and  classification.  chromosomal  abnormalities -
Syndromes

Signal transduction 12
Introduction, cell signaling pathways, lon channels, Sensors and  Hrs

effectors, ON and OFF mechamsms, Spabat and temporal
aspects of signaling, cellular process, devetopment, cell cycle and
praliferation, neuronal  signaling, «<ell  stress,  inflammatory
responses and cell death, signaling defects and diseases.
COhncogenes

Introduction, definition, various encogenes and their prow@ins.

Microbial Biotransformation 12
Biotransfarmation for the synthesis of chiral drugs and stergids. Hrs
Microbial Bindegradation

Bicdegradation of xenghigtics, chemical and industrial wastes,
Production of slngle-cell proten,

Apphcartions of microbes m envirgnmeral memtonng,

Binoscnsors

Definition, characterishics of ideal biosensors, types of biosensars,
Blologlcal  recognidon  elements, transducers, application of
bigsensars.
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23.
24,
25,
26,

PHARMACEUTICAL BIOTECHNOLOGY PRACTICAL -1
(MPB 103P)

Anzlysis of Pharmacopoeial compounds and their farmulations by UV Vis
s peclraophotometer

Simultaneous estimation of mulli companent centaining formolations by UV
spectraphotamenry

Experiments based gn HPLC

Experiments basad on Gas Chromategraphy

Estimatan of riboflavin'quirene sulphate by flugrimetny

Estimation of spdium;potassium by Hame photamelry

Isclatien and Purilication of microorganism from the soil

Microbial contamination of Water and Bochermical parameters.
Determination of Minlmum Inhibitory concentration by gradieni plate
technifque and serial dilutlen methad,

- - survival curve and Dark repair

. Sterility test for pharmagevtical preparations

. Sub calturing of cells and cytoroxicily assays.

. Canstryction of growth curve and determinatign of specific growth rate and

doublng nme

Fermentation process of alcohol and wine proeducrion
Fermentaugn of viiamms and antibigtics

Whaole cell immuobillzation enginegring

Tharmal death kinetics of bacteria

Replica plating

Big-aptography.

|solation and estimation of DNA

|sglation and estimation of BMA

Isolation of plasmids

Agarose gel eleciraphoresis.

Transformatian echnigs s

505 - polvacrylamide gel electropharesis far prateing
Folymerase chain reachon echrmgue,
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PROTEINS AND PROTEIN FORMULATIONS
(MPR 201T)

Seope
This course |5 designed ro impart knowledge and skills necessary for knowing
fundamenial aspects of proteins and their formulations is a part of drug research
and development process. Basic theoretical discussions of the principles of
mare integrated and coherent use of wformation for protein formukanon and
design are provided to help the students to clanfy \he various biclogical
concepts of protein.

{Obpecove

At the completion of thls course it it expected that students will be able to

understand,

Various methods of porification of proteins
Paprides ir drig development

Pronein identification and characterization
Protein based formulations

2EqUENCING proteins

THEDRY 4 Hrs

1,

Protein engineering
Concepts lor protein engwneering. Isolation and purification of

proteins, Stability and arctivity baied approaches of protein
engineering, Chemical and Physical Considerations in Protein
and Peptide Stahility, Different mehods for protem engwiesrning,
gere shuffling, and direct evalution.

Peptidomiimetics

Intreduchion, classfication; Conlormationally restricted peptides.
design, pseudapeptdes, peptidomimetics and transition state
analogs; Blologically active 1emplate; Amino atid replacements:
Peptidomimetics and ranonal drug design; CADD techniques in
peptidomimetics; Deveiopment of non peptide peptidomimetics,

Proteamics

Protein identification and characierization: Methods:strategies,
protein identification. de nowvo protein characterization, Isotope
labzlling, H- and C-terminal tags. f

P
% ‘7/; 177 | Z,.//}

o

12
Hrs

12
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2-Ilimensiomal gel elecurophoresis

Methods including immobilized pH gradiems {IPGs), resolutign,
reprodocibility and smage analysis, future developments

Protein fotmulanoen 12
Diffarent sirategies used in the formulation of DMA and proteins, His
Analytical and biophysical parameters of prateins and DNA in pre-
formulation, Liposgmes, Heon-spears, Neob-paticuolate sysiem,
PEGylabon, Bmologlcal Activity, Bipphysical Characterization
Techniques, Forced degradabion studies of protein,

Mothoda of protein sequencing 1z
Varicus methods of protein seguencing, characterisation, Edman  Hrs

degradatiar, Tryptic and/or Chymotryptic Peptide Mapping.
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IMMUNOTECHNOLOGY
{MIB 202T)
BCope
This course is designed to impart knowledge o production and engineering of
antibodies, the application of antgens, the design of (recombinant} vacopes,
sirategies for immune  imtervention, et¢. The mmunotechnology -  based
techniques will bhe used for therapeutics and diagnostics, industries in the
praduction, quality contral and quality assurance, and in R&D.

COyective
After this ¢course, the students will be able w:-
»  Understand the technigues like immunodiagnostic tests,

Charactenzation of lymphocytes, punfication of antigens and antibody,
elC.
»  Access health problems with immunological backgrourd;

' Develop approaches for the immune interventlon of diseases

THECRY ) Hrs

1. Fundamental aspects of immunolagy 17
Intreduction, cells and organs of the immune system, cellular  Hrs
basis of Imrmune response, primary and secondary lymphoid
organs, antigen antibody and their siructure,
Types of immune responses, anatomy of Immune responss,
Overvigw of inpate and adaptive Immunity,
Humuoral Immunity
B - Lymphocytes and their activation, Structure and function of
immyungglobuling, idiotypes and anti idiotypic antibodies.
Cell medialed [ty
Thymus derived lymphocytes (T cells) - their ontogeny and types,
MHC complex, amtigen presenbing cells {APC), mechamisms of T
cell activation, macrophages, dendritic cells, langerhan: cells,
mechanism of phagocytasis

2 hamuane Regulanon and Tolerance 12
Complement activavon and types and their binlogical functions, Hrs
cytokings and their role in immune response,

Hypersensinvily

Hypersensitivity Types IV, Hypersensdivity reactions and
fregiment

Autoimumune discascs




Yaccime lcchnology
Vaccine and their types, conventional vactines, ngvel methods for

vaccine production, antiidiotype vaccing, DMA vaccine, geneticaliy
gngineered  wvaccine,  iscoms,  synthetic  peptides, and
mrrunodiagrostcs,

Stem well wehonology

Stermn cell technology and applications to immunology

Hybridoma Techinoloey
Hybridoma techniques - fusion methods for myelama cells and B-

Lymphocytes, selecrion and screening technigues. Prgduction
and punification of monoconal antibodies and their applicatons in
Fharmacauncal industny,

lrmuncirgsical Disorder
Autpimmune disorders armd Iypes, palhogenic mechanisms,

treatment, expermental models of autg immune  diseases,
primary and secandary wnmunodellcency disarders,
Immunodiaghosis

Antigen antibody interaction - Precipitation reactlon, Agglutination
reactions, Frinciples and apphcatens of ELSA, Radic fmmuna
Assay, Western blot analysis, immune-electrophoresis, immung
Auorescence, chemiluminescence assay, Camplement fixzatlon
raaction.
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BIOINFORMATICS AND COMPUTATIONAL BIOTECHNOLOGY
{MPB 203T)

Scope
This paper has been designed to provide the advanced knowledoe to the
bivtechnology students in invaluable areas of advanced bicinformatics which
plays a crucial role in detérmining its future use and applications in medicine,
drug discovery and in phammaceutical indusry,

Objectivas
Upon completion of this course it is expacted that the students will be able tg
ungerseand,
«  Use of computers in developing a new drugs
- Biological concepts for bininfarmatics
. Proteins and their diversity
r Variews gene finding methods
v Searching the biclogical darabases
= Target searching
+  Yaricus methods of drug designing

THEORY 60 Hrs
k. troduction 1o Bioimformatics 12
Definition  and  Histary aof  Bipinformatics,  internet  and  Hrs
Bioinformatics, Intreduction to Data Mining, Applcatons of Dala
Mining to Bioinfarmatics,
Biolopical Dalabase
Pratein and nucleie acid databases. Structural data bases.
Collecting and storing the sequence and Applications of
Bivinfarmatics.

2 Sequence analysis 12
Sequence ilignment, par wise ahgnment techniques, multiple  Hrs
sequence analysis, multiple  sequeence alignment; Floxble
seduente  similarity searching wath the FAST3 program package,
the use of CLUSTAL W and CLUSTAL X for the mulriple
sequence alignment. Tools used for sequence analysis,

3  Profemn intormancs 12
intreduction; Force field methods, Energy, buried and exposed  Hrs
residues, side chaing and neighbours; Fixed regions, hydragen
bonds, mapping praperties anto surfaces; Fitung monomers, B &
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S fib of conformers, assigning secondary  Strucluras. Sequence
alignment-merthods,  evalation, scoring;  Piotein completion,
backbone construction and side chawn addition; Small pephde
methodology, sefware accessibilicy, buildng pepudes; Protein
displays; Substructure manipulations, anne aling.

Prowsin strucure prediction

Protein folding and model genreration; Secandary structure
predicgon,  analyzing  secondary stricrures:  Praotein logp
searching, loop generating methods, |loop analysis, Homalogy
modeling, concepts of homotogy modeling, potential applications,
description, methodology, homologous  sequence identification;
Allgn structures, align model sequence; Construction of variable
and conservad reqigns,  threading techmiques, Topology
fingerprint approach far predicoon, evaluation of ahernate models.
Structure prediction on a mystery Sequence, siructure aded
sequence rechniques of structure prediction, structural profiles.
alignment  algarithms, mutatlon  tables, prediction, walidation,
sequence hased methods of structure prediction, prediction esing
inverse folding, fald prediction; Significance analysis, scoring
techniques, sequence- sequence sCanng.

Docking

Docking problems, methods for pratein- ligand docking. validation
studies and applications; Screening small molecule dalabases,
docking of combinatoeial libraries, input data, analyzing docking
results,

4 Diversity of Genohies 12
Frokaryetic angd Eukaryotic Gene Famiies. Qenome Analysis:  Hris
Introduction, Gene prediction methods, Gene mapping and
apphications- Genelle and Physical Mapping. Integrated map,
Sequence assembly and gene expression.

Completed Genomes

Bacterium, Nematode, Plant and Human

Evoelution of Gehomnes

Lateral or Horlzontal Transfer among Genormeas, Transcriptome
and Frotegme- General Accpunt

Phylogenetic analysis

Evolustipnary Change wm  Mucleotide Sequences, Rates and
Patterns of Mucleotide Substitution, Modeis For  Nucleotide
Substitation, Construction  of  Phylogenetic Tree, Genome
Arnotation echrigue. :
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Target scarchitg and Drug Designing 12
Target and lead, timeline for droa gevelopment, target discovery,  Hrs
target modulators, In-silics gene axpressian, microarray, and lead
discovery, librares of ligands, active site analysis, and prediction

of drug guality.
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BIOLOGICAL EVALUATION OF DRUG THERAPY
(MPB 204T)

Scope
This paper has been designed to provide the knowledge to the bistechnology
students to understand the smportance of biclogical and evaluation of drug
theragy of biological medicines.

Objcotive
At the completion of this subject i1 3 expected that students will be able ro,
»  Understand abgut the general concept of standardization of biological,
= Lnderstand the importance of wransgenic animals and knechoot
ahimals.
«  Understand the biclogical medicines  [n developmen of warious

diseases.
+  Learn the biclogcal evaluauon of drugs o viere abd m vivo

THEDREY 6 Hrs
1.  Biglogical Standardization 12
General principles, Scope and limitation of bio-24 42y, moassay af  Hrs
sorme official drugs.,
FPreclinical drug evaiuazion
Preclinical drug evaluation of its biclogical activity, potency and
Weoacity-Toxcly 63 m ammals [ncluding acute, sob-acute and
¢hronic  touicity, EDS0 and LDS0 determination, special toxiciry
test like teratogensecity and mutagensgty,
Craidelines for toxicity studics
Various guidelines  for toxicity studies. Animal experiments
assasskg safely of packaging matenals.

4 Pyrogens 12
FPywogens: Sources, Chemistry and properties of bacterial Hrs
pyragens and endotoxing, Qfficial pyeogen tests.

Microbiclogical assay

Assay of antibletics and vitamns.

Bivlogical evalnation of drgs

Screening and evaluation (including principles  of screening,
deyelopment  of models for diseases: Io wive models ; In vire
madels  Cefl line siydy),
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3

Biclogie Medicines in Development for varicus discases -
By Therapoutic Category
Genetrc Disorders
Eye relaied Disgrders
. thgestive Disorders
. Diabetes)Related Condibions
Cardirvascular Dispase
»  CancerRelated Conditions
. Blagd Disorders
. Autaimrune Disorders
' Infactigus Diseasas
. Heurologic Disorders
. Skin Disentes
- Organe Transplantation

Biologic Medicimes in Development for various discases —
by Product Catefory

. Antisense

. Vaccines

. Recombinant Hormanes Pioteins

«  Monoclonal Anhbedies (mab)

. Interferans

1 Crowth Factors

. Cona Therapy

. RNA Interference

Bepulutory uspecis : dougs, binlogies ond medical devices
An introduction to the requlations and documents necessary for
approval of a medical product.

Regulatory vonsderation

Regulatory consideration for pre-clinical testing and clinlcal westhing
of drugs, biologics and medical devices.

New Orug Agplications for Global Phamaceuncal Product
Approvals

Bicavailabality
Objectives  and consideration i big-availability  studies of
Biopharmaceuticals, Concept of eguivalents, Measurements ol
bio-availability.

12
Hrs

12
Hrs

12
Hrs




Determinatbon of the rate of absorption, Binequivalence and its
importance, Regulatory  aspects  of  be-avalabliy  and
bicequivalence studies for conventional dosage farms and
vantrolled drug delivery systems of Biopharmaceuticals.
Phammacokinctics

Pharmacokinetics:- Basic consideration, Pharmacokinetic models,
Appheation of Pharmacokinetics m new drug development of
Biopharmareuticals and designing of dosage forms and Mowvel
drug delivery systems of Biopharmaceuticals.
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FHARMACEUTIC AL BIOTECHNOLOGY PRACTICAL - U
(MPE 2031
Protein identification
Prolein charactedzation
Protein bioe hemistry
Recombinant DNA Technology
Protein expréssion
Protein farmulatigns
Database searching
Sequence andlysis methods
Protein structure prediction

. Gane annotation methods

. Phylogenetic analysis

. Proten, DMA binding studies

. Preparation of DNA For PCR  apphcabons - lsolation, Purty and

Quantification

Introduction to PCR - working of PCR, Programming.

Introdoection to RT-PCR - working, programming.

Primer design using softwares.

Gene DNA amplification by random 1 specific primers.

Southem Hybridization

Western Blottng

Gene fransformation ! s
.
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EHARMACOLOGY (MPL)

MODERN PHARMACEUTICAL ANALYTICAL TECHNIQUES
(MPL 10T}

Srope
This subject deals with various advanced analytical instrumental technigues {or
idantification, charactarization and quantification of drugs, [nstruments dealt are
MMA, Mass spectrameter, IR, HPLE, GC eic.

Objeclves
After completion of course student is able to know about,
. Chemicals and Excipiants
. The analysis of varioys drugs in simgle and combination dosage Torms
. Theoretical and practical skills of the instruments

THEORY G0 Tl
1. L¥-¥isible spectroscopy.  Introduction,  Theory, Laws, 14
Instrumentation associated with UV-Wisibla speciroscopy, Choice 1lrs
of solvemts and solvent effect ared Appheanans of Uv-Visible
spectroscapy, Difference: Derivative speciroscopy,
IR speciroscopy: Theory, Medes of Melecular vibrations, Sample
handling, Instrumentaven of Disperslve and Fourier - Transform
IR Spectrometer, Factors affecting wibracional freguencles and
Applications of IR spectroscopy, Data Imerpretation.
Spectrallovnimetry; Theoary of Fluorescence, Factors affecting
fluorescence {Characterestics of drugs that ¢an be anaiysed by
flourmerryd, Ouenchers, sirvmentation and Applications of
fluorescence spectrophatometer.
Flame  emussion specltiosonpy and  Aromic  absorion

spectroscony  Principle,  Instrurnentation, interferences  and
Applications.

MME spectroscopy GQuantum numbers and their role in HMR, 10
Frinciple, Instrumentation, Solvent requirement in MMR, T
Relazation process, MMR  signals i various compounds,
Chermical shift, Factors influencing chemical  shift, Spin-Spin
coupling, Coupling consiant, Nuclear magnetic double resonance,

Brief sutline of principles of FT-MMR and 13C NME. Applications

of MMR spectroscopy.
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3 Mass Bpectroscopy. Principle, Theary, Instrumentation of Mass 10
Spectrgscopy, Different types of iomization like elactron impact, Hrs
chemlcal, field, FAR and MALD, APCI, ESI, APPl Analyzers of
Quadrupcle and Time of Flight, Mass fragmentation and its roles,

Meta stable ions, [sotopic peaks and Applications of Mass

SPECLrosCopy.
4 Chromalograghy.  Printiple,  apparatus,  instumentation, 10

cheomatggraphic parameters, factars affecting resolution, iselation s
of drug from excipients, dala interpretatian and apphcatians of 1he
following:
il Thin Layer chromarography
ki High Performange Thin Layer Chromatography
[¥ bon exchange chromaredraphy
m) Column chromatography
ml Gas chromategraphy
o]  High Pedormance Liquld chromaiography
pl Ulira High Performance Liquid chromatography
q)  Affinity chromatography
rn Gel Chromarography

5 Electrophoresis: Principla, \nstrumeantation, Working conditians, 10U
faciars affecting separation and applications of the following: Irs
a) Paper electrophoresis by Gel electrophoresis ¢) Capillary
electrophoresis dY Zone electrophoresis ¢} Moving boundary

electrophoresis B [so electne focusing
X ry Crystollography: Produchian of X rays, Different X ray

methods, Bragq's law, Rotanng crystal technique, X ray powder
technique, Types of crystals and applications of X-ray diflraction.

£ Potcnuiometry: Pringiple, working, len selective Electrodes and 11]
Application of potentiometry. Hrs
Thermal Technigues. Prnciple, thermal  fransitons  and
Instrurmentation {Heat Qux and power-compensation and designs},
Modulated DSC, Hyper DSC, exparimental parameters (sample
preparation, experimental conditians, calibratiom, healing and
cooling rates, resolution, source af errors) and their influence,
advantage and disadvamtages, pharmaceutical applications.
Differential Thermal Analysis {ODTAY. Principle, mstrumentation
and advantage and disadvantages, pharmaceutical applicanhaons,
derivative differential thermal analysis (DDTA). TGA: Principle,
instrumentayion, factors  affecting  results, advantage and
disadvamages. pharmacaubcal applicatlons,
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ADVANCED PHARMACOLOGY -1
(ML 102T]

Scope
The subject is designed to strengthen the hasic knowledge in the field of
pharmacology and Lo impart recent advances in the drugs used for the treatment

of varicus diseases. In additipn, this subject helps the students to understand
the concepts of drug action and mechamsms involved

Chjcctives
Upgon completion of the conrse the student shall be able to
. Distuss the pathophysiology and pharmacatherapy of certam diseasss

. Explain the mechanism of drug actions at cellolar and malecwdar level
«  Understand the adverse effects, contraindications and clinical uses of
drugs used jin treatment of diseases

THECGRY 6} Hrs
!\  General Fhartmacology 12
a. Pharmacokinetics. The dynamics of drug absorpbon, Hrs

distributicn, biotransformation and elimination, Concepts of near
and now-linear compantment models,  Sigrificance  of  Protein
binding.

b. Pharmacodynamics:  Mechanism of drug action and the
relationship between diug concentration and effect. Receptors,
structural and funcrional families of receptors, quantitation af drug
receptors interaction and elicived effects,

2  MNewrolrnsmission 12
a. Ceneral aspects and steps involved in neurgiransmission. Hrs

b. Heurchumoral transmission |[n autonomic peryolLs  Sysiem
{Detailed study about neurotransmitters- Adrenaline and Acetyl
chaoline).

<. Neurohumoral transmission ln central nervaus system {Detailed
study abaut neurctransmitters- histamme, Seratonin, dopaming,
CABA, giutamate and glycine],

d. Non adrenergic non chodinergic transmigsion {(NANCH Co-
rAN&EMission
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Symtcmic Phamacology

A detailed study on pathophysiology of diseases, mechanism of
action, pharmacology and roxicology of existing as well as noval
drugs used in the following Systems

Autonotic Pharmacology

Parasympathomimetics and byigs, sympathomimetics and Iytics,
agents affecting

meurgmuscular jumction

Central nervous system Pharmacology 12
General and |ocal anesthetics Hrs

Sedatives and hypnotics, drugs used to treat anxiety.

Depression, psychosis, mama, emlepsy, neurodegenseralive
diseases.

Marcotic and non-narcang analgesics.

Cardiovascular Pharmacology 12
Dwretics, antihypertensees, antischemics, antl-  arthythmics, Hrs

drugs for hear failure and hyperlipidemia.
Hematinics, coagllams |, anticoagulanes, (lbrimalyiics and anti-
platelet drogs

Aurocord Phamacology 12
The physiglogical and pathological rofe of Histamine, Sergtonin,  Hrs

Kinins Prostaglandins Opigid autacoids.
Pharmacaolegy of anthistamines, SHT antagonists.
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10. Robhins & Cortan Pathologic Basis of Cisease, 9™ Ed. {(Robbins
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Keoope

PHARMACOLOGICAL AND TOXICOLOGICAL SCHEENING

METHODS - |
(MPL. 103T}

This subject is decigned to impart the knowledge on preclinical evaluanon of
drugs and recent eaperimental techniques In the drug  discovery and
development, The subject content helps  the student to undersland the
maintenance of |aboratory animals as per the guidelines, hasic knowledge of
variows in-vimme and in-vive preclinical evaluation precesses

Obpeclives
Upon completien of the course the student shail be able 1o,

Appraise the regulations and ethical requirement for the uwsage of
axperimental animals,

Describe the various animals used in the drug discovery process and
good laboratgry practhces in maintenance and handling of expernimenta
animals

Describe the various newer screening methods invalved In the drog

disCOYErY prOCEsS
Appreciate and correlate the preclinical data to humans

THEOEREY t Hrex
1. Laboralory Animalis 12
Common laboratory  arimals: Descrption,  handling and  Hrs

applications of different species and strains of animals.

Transgenic animals: Production, maintenance and applications
Anaesihasia and suthanasia of experimental animals.
Malntenance and breeding of laboratory animals.

CPCSEA guidelings to conduct experiments on animals

Lood laboratory practice,
Bioassay-Prnciple, scope and limitations and methods

Prechnical  scereening of  new subslatces  for the ]2
pharmacalogmeal zeuvily psing movive, n vitn, and other Hrs
possihle animal altemative models,

Ceneral princlpkes of preclinical sereening, CHS Pharmacalogy:
behavigral and muscle ¢o ¢rdination, CH5 stimulants and

Ww‘“ > 1H21'5
R -




depressants, anxiclytics, anti-psychotics, anti  epileptics  and
noctropics, Drugs for  neorodedenssalive diseases like
Parkinsgnism, Alzheimers ang multiple sclerosis. Drugs acting on
Altonamic Merous System,

Preclinical  screcning  of  wew  substances for the
pharmacological acuwvity using o vive, 0 wiwo, and other
possible animal alternalive models.

Respiratory Pharmacglogy: anti-asthmaties, drugs for COPD and
anti allergics. Reproductive Pharmacelogy: Aphrodisiacs  and
antifertiliry agents  Apalgesics, antinflammatery and anupyretic
agents, Castrointesfinal drugs:  anti ulcer, anti -emetic, ami-
diarrheal and laxatives.

Preclineal  soreeninp, of  new glibslances  for the
phamucological aclivity wsige mowivo, om0 oyilro,  and othet
poasible animal alemmatve models.

Cardiovascular Pharmacology: antihyperensives, anliarmythmics,
antiangnal, antiatherosclerotc agents and diuretics, Drugs lor
metabolic disorders like anti-diabewc, antidyslipidemic  agents,
Anti cancer agents. Hepatoprotective screening methads,

Preclinical LOTEENIN il Tew substances for the
E

pharmacological agtivity using i wvive, o wvilrg, and other

possible animal altemarive models.

limmunomodulators, Immunusuppressants and immunostimulants

General principles of immuncassay: theoretical basis and
optimization of  immunoassay. heteragenegus and homoganous
mmunoassay  syslems,  Immunoassay rnethods  evaluatlon;
grotecol outling, objectives and preparation. Immunoassay for

digoxin and insubn
Lirmitations of amimal experrméntation and allernate animal

EXpErimenrs.
Extrapolation of m vime data to predhinical and preclinical to
hiumans
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CELLULAR AND MOLECULAR PHARMACOLOGY
(MPL 104T]

Socope:

The subject imparts a fundamental knowledee on the structure and funckions of
celtular components and help ro understand the interaction of these companents
with drugs. This infermation will further help the student to apply the knowledge
in drug disgovery process.

(hjectives:

Upon campletion of the coyrse, the student shall be able ta,

THEQRY
1.

. Explain the receptor <ignal ransdecthion progesses,
. Explain the malecular pathways affecied by drugs.

«  Appreciare the applicability of molecular pharmacology  and

Liomarkers in drug discowvery process,

«  Demansirate molecular  biology  techniques as applicable for

pharmacalogy
a6l s
Cell biology 12
Strugture and functions of cell and its crganelles Hrx

Gename omanization, Gene  expression angd s regulation,
importance of siRNA and micro RNA, gene mapping and gene
SEquending
Cell cyeles and its regulanan,
Cell death- events, regulators, intrinsic and extrinsic pathways of
apoptosis.
MNecrosis and autaphagy.
Cell signaling
Intercedlurtar and intracellular signaling pathways.
Classification of recepror family and molecular structyre ligand
gated ion channels: G-protein codpled raceptors, tyrosing Kinase
receplars and nuclear receptors.
Secondary messengers. ¢yclic AMP, cyclic GMP, calcium jon,
inasitol 1,4,5-wisphosphate, {P3), ND, and diacylglycerol,
Detailed study of following intraceliular signaling pathways: cyclic
AMP slgnaling pathway, miingen-acievated protein kinase IMAPK}
slgnaling, Janus kinase {JAK)‘signal transducer and activator of
transcription {STAT} signaling pathway,

|

gl

12
Hrs
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Principles ond applizations of genomic and proteoric toals 12
DNA electrophoresis, PCR [reverse transcription and real lime), Hrs
Cene sequencing, micro array lechnigue, 305 page, ELISA and
wesIern blolting,

Recombimant DNA fechnology and gene rherapy

Basic principles  of recombinant DNA  technology-Restriction
enzymes, various types of vaciors, Applications of recombinant
DA technology.

Cene terapy- Various types of gene transfer technigues, clinical
appllcatlons and recent advances in gene therapy.

Pharmacogenomcs 12
Cene mapping and cloning of diseass gene. Hrs
Cenehic varialion and its rele in health; phamacology

Polymorphisms affecting drug metabealism

Cenetic wariation in drug (rensporters

Cenetic variation in G protein coupled receptors

Applications  of proleomics scence: Cenomics, prateamics,
metabalomics, functionomics, nutrlgenomles

[mmunotherapentics

Types of immunotherapeuhes, humamsation antibody therapy,
Immunotherapeutics in clinical practice

a. el culture techniqueas |2
Basic equpments used in cell culture lab. Cell culture medla, Hes
varigus types of cell culture, general procedure for cell culiures;
lsolation of cefls, subculture, cryopreservation, characrernization of

cells and their application.

Frinclples and applicatons of cell viability assays, glucase uptake
assay, Calciom influx assays

Principles and agplications of (low oviometry

b.  Hiasimilars

REFEREMLCES;

|
2.

o bl

|, n

The Cell, A Molecular Approach. Geoffrey M Cooper.

Pharmacogengmics: The Search for Individualized Therapes. Edited by .
Licimig and M -L. Wong

Handbook af Cell Signaling (Second Editien) Edited by Ralph A. gt.al
Molecular Phamacology: From DNA to Drug Ciscovery, John Dickensan
et al

Basic Cell Culture protogols by Cherit D.Helgason and Cindy L.Millar

Basic Cell Culture {Practical Approach ) by ), M. Davis {Editor)

Animal Cell Culture: A Practical Approach by John R. Masters (Editor)
Current porgtocols in molacular biology wol 1 to VI edited by Frederick
M. Ausuvel et |a.
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PHARMACOLOGICAL PRACTICAL - 1
(MPL 105P)

Analysis of pharmacopogial campounds and their formulations by UV Vis

specirophatometar
Simultaneous estimatlon of multt component containing formulations by UY

specirophotometry

Experiments based on HFLC

Experiments based gn Gas Chromatography

Estimation of ritefavin guinine sulphate by Dugrimetry

Estirnation of sodwrm!potassmm by flame photometry

dling of laborulory animals.

Warigus routes of drug admiristration,

Techniques of blopd sampling, anesthesia and euthanasia of experimental
ammals.

Functional observatian battery tests (modified Irmin test)

Evaluation of CNS stimulant, depressant, anxiogenics and anxiplytic,
antlcorvulsant actmity.

Evaluation cf analgesic, anti-inflammatery, tocal anesthetic, mydriatic and
oK acuvity.

Evaluation of diuretic activity.

Evaluation of antiulcer activity by pylorus ligation method,

Oral glucase tglerance test.

lsolafion and identification of DMNA fram varioyus sourges  (Bacteria,
Cauliflower, onion, Goar liver),

. Isplation of RNA from yeast

. Estmation of proteins by Braford!Lowry's i biolaglcal samples,

. Estimation of RNA/DMNA by UV Specroscopy

. Gene amplification by PCR.

. Prokeln guantificaticn Westemn Bloting.

. Enzyme based in-vitroy assays {MPO, ACHEs, o amylase, ® glucosidase).
. Cell viability assays (MTT Trypan blue-SRE).

. DNA Fragmentation assay by agarose gel electropharesis.

. DMA damage study by Comet assay.

. Apaprosis determination by Huorescent imaging studies.

. Pharmacokinetic studies and data analysis of drugs given by different

rodtes of adminlstration wseng sofiwares

Enxyme inhibition and induction activity

Extraction of drug from various biclogical samples and estimation of drugs
in blolegical flulds using different anaktical lechniques (UY)

Extraction af drug from various biclogical samples and estimation of drugs
m bivlogical fluids using different analnical 1echnigues (HPLC)

; 220
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EETERENCES

CPCSEA, QECD, ICH, USFDA, Schedule Y, EPA guidelines,

Fundamentals of expermental Pharmacology by M_N.Chosh

Handbook of Experimental Pharmacology by 5.K. Kulkarni.

Drug discowery and Evaluation by Vogel H.G.

Spectrometric ldentification of Organic compounds - Robert M Silversiein,

Principles of Instrumental Analysis - Doglas & Skong, F. James Holler,

Timothy A. Nieman,

7. Vogel's Text bogk of quantitative chemical anabysis - Jeffery, Basset,
Mendham, Denney,

8. Basic Cell Culture protocols by Cheril D, Helgasen and Cindy L.Mille

9. Basic Cell Culture {Pracucal Approach ] by |. M. Davit (Editar)

10. Apimal Celi Culkure: A Praciical Approach by John R Masiers (Editor}

11. Practical Manwal of Expenmental and Clinical Pharmacology by Bikash
Medhilauthar), Ajay Prakash (Author) Jaypee brothers' medical publishers

P, Ltd
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ADVANCED FHARMACOLOGY - 11
(MPL 201}

Scope
The subleqy |s desagned to swengthen the basic knowledge in the field of
pharmacology and te impart recent advances in the drugs used for the treatment
of varipus diseases. In addition, the subject helps the student to understand the
concepis of dewg action and mechanism lovolvad

Objectives
Upon caompletlon of the course the student shall be able to!
. Explain the mechanism of drug actions at cellular and molecular level
v Crscuss the Pathophysiology and pharmacotherapy of cenaln diseases

»  Understand the adverse effects, contraindications and clinical uses of
drugs wsed in treaiment of diseases

THECORY A0 Hrs

1.  Endocrine Pharmacolopy 12
Molecular and cellular mechanism af actign of hormenes such a5 Hrs
growih hofmone,
prolacting thyrowd, insulin and sex hormones
Antl-thyroid  drugs,  Oral  hypoglycemic  agents,  Oral
contraceptives, Comicosternlds.
Drugs affecting calcium regulanion

P {hemotherapy 12
Callylar and molegylar mechanism of actions and resistance of Hrs
antimicrabial agents
such as Blactams, aminoglycosides, guinclenes, Macralides
antibigtics. Antifungal, antiviral, and anti-TE drugs.

3 {hemotherapy 12
Crugs used in Protozoal Infeclions Hrs
Drugs used in the treatment of Helmirthiasis
Chematharapy of cancer

Immunophamacalogy

Cellular and kigchemical mediators of inflammation and immuone
respanse. Allargic or

hypersensitivity reactions, FPharmacotherapy of asthmz and
COPD.

Immunosuppressants and Immunastimulants

Lo 2
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GIT Pharmacology 12
Antivleer  drugs, Prokinetics, anbemeucs, amli-diamheals and  Hrs
drugs Tor conslipation

and irritable bowsl syndrome,

Chomopharmacology

Biologlcal and cireadian rhythms, applications of chronotherapy in
varigus diseases (ke

cardiovascular disease, diabetes, asthma and peptic ulcar

Free radicals Phannacology 12
Generation of free radicals, role of free radicals in etiopathology of  Hrs
VAripUs chsaases

such as diabetes, neurodegenerative diseases and cancer.

Protective activity of certam impostanl antioxidant

Recent Advances in Treamment:

Alzbeimer's disease, Parkinson's dizsease, Cancer, Diabetes
mellirly s

REFEREN{ES

1.
2.

&n o1 B [l

10.

11,

12

The Pharmacological basis of therapeutics- Gaodman and Gill man's
Principbes of Pharmacology. The Pathophysiologic basis of drug therapy by

David E Galan et al.

Basic and Clinical Pharmacology by B.C -Karzung

Pharmacology by H.P. Rang and M.M. Dale.

Hand book of Chinical Pharmacekinetics by Gibaldi and Prescott,

Text book of Therapeutics, drug and diseate management by E T,
Herfindal and Gourley.

Applied biopharmaceutics and Pharmacokmebes by Leon Shargel and
Andrew B.C Yu.

Handhogk of Essential Pharmacokinetics, Pharmarodynamics and Drug
Metabolism for industrial Scienusts

Robbims & Cortan Patholegic Basis of Disease, 9™ Ed. {(Robbins
Pathaotogy)

A Compiels Textbosk of Medical Pharmacology by Dr. 5K Srivastava
published by APC Avichal Publishing Company.

kD Tripathi, Essenrials of Medw al Pharmacslogy

. Prnciples of Pharmacalogy. The Pathophysiologic basis of drug Therapy

by David £ Gelan, Armen H, Tashjian Jr, Ehrin _LArmstrong, Apnl W,
Armstrong, Walters, Kluwer-Lippincott Williams & Wilkins Publishers
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PHARMACOLOGICAL AND TOXRICOLOGICAL SCRELNING

METHIONS-N
(MPL 202T)

pe:

This subject imparts knowledge on the preclinigal safety and toxicological
evaluation of drug & new chemical entity, This kndwledge will make the student

Comp

etent i requlatory toxicalagical evaluation.

Ohjecrives:

Lipon

campletion of the course, the student shail be able ta,
Explain the various types of toxicity studies,

Appreciate the imporance of athical and regulatery regquirements for

toxicity studies.

Demeonsirate the praciical skills required o conduct the prechnical

by studies,

THEURY

Basic defimtion and types of toxlcology (general, mechanistle,
regulatory and descnprive)
Regulatory guldalines for conducting roxiciry siudies QECD, ICH,

EPA and Schedule ¥
OECD principles of Good laboratory prachice (GLP)
History, concept and jts impanance in drug develppment

Acute, sub-acute angd chromc- gral, dermal and inhalational
studies as per OFECD guidelines.

Acute eye irritatien, skin sensitization, dermal frritation & dermal
beclcany siudies,

Test item characterzation- impartance arkd methads in regulatary
toxicology st dies

G Hrs
12
Hrs

12
Hrs

Reproductive  toxlcolaqy studies, Male  reproductive  toxiciny 12

studies, famale reproductive studias isegment | and segment 1),

Leratogenesity studies (segment I
Cenotoxicity studies (Ames Test, in vitra and in vive Micronucleus

and Chromosomal aberrations studies)

In vive carcinogenicity studies

"N enabling studies [IMD sodies). Definition of IND, impomance
of IND, industry perspertive, list of studies reeded for IND
submission,

%{w} ;)Q{’; 2;4 OJ&‘ o
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12
Hrs




Safety pharmacolagy studies- origin, concepts and importance of
safety pharmacolpgy,

Tierl- CV5, CHS and respiratory safety pharmacology, HERG
assay. Tier2- Gl, renal and cther studies

Toricokinetics- Toxicokinetic evaluation in preclinical  studies, 12
saturation kineucs Importance and applications of toxicokinetic Hrs

studies.
Alteraative methods 1o animal toxcny testing.

REFERENCES

1. Hand bonk on GLP, Quality peactices for regulared non-Clinical research
and  development {htp:iwww, whoant tdrpublications ' documents!'glp-
handbook.pdf}.

2. Schedule ¥ Guideline: drugs and cosmetics [second amendment) rules,

2005, manistry of health and family welfare {department of health] New

Drelhi

Drugs from discovery to appreval by Rick NG,

Animal Models in Taxicology, 3" Edition, Lower and Bryan

QECD test quidelnas,

Frinciples of tixicology by Karen E. Stine, Thomas M. Brown.

. Guidance for Industry M3(RZ) Nonclinical Safety Srudies For the Conduct
of Human Clinical Trials and Marketing Authorization for Pharmaceuticals
{http: wwaw fda, govidownloads drugs guidancecomplianceregulatonyiniorm
ationiguidances,ucmil73246. pdf)
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PRINCIPLES OF DRUG DISCOVERY
(MPL. 2037

Scope.
The subject imparts basic knowledge of drug discovery process. This
information will make the stodent compelent in drog discovery process

Objechves;

Upan

*

-+

*

*

THEQRY

1.

completion of the course, the student shall be able rp,
Explain the various sfages of drug discovery,

Appreciate the importance of the role of genomics, proteomics and

hisinformatics in drug drscoveny
Explain various targets for drug discovery,
Explaun various lead seeking method amd lead optimization

Appreciate the imporance of the role of computer aided drug design m

drug discovery

An overview of modern  drug discovery process: Target
identification, target validation, lead idemtifhication and lead
Gptimizaten. Economics of drug discoverny.

Target Discovery and validation-Rele of Cenomics, Proteomics
and Bieinformatics. Role of Nucleic acd microarrays, Protgin
microarrays, Antisense technolegies, sRMAs, anllsense
ohigonucleatides, Zing finger proteing. Role of transgenic animals
im targer validation,

Lead Identificarion- combinarorial chemisiry & high throoghput
screenring, in slico lead discovery techniques, Assay development
For hit identiffcation,

Frotein struciure

Levels of protein structure, Domains, matifs, and Folds in protein
structure, Computational prediction of protein structure; Threading
and homology modeling methods. Application of NMR and X-ray
crystallography in protain structure prediction

Ratlonal Drug Desgn

Traditignal vs rational drug design, Methods followed in raditional
drug design, High throughput screening, Caoncepts of Rational
Drug Design, Rational Dreg Design Methods: Steucture and
Fharmacophore based approaches

3
]
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0 Hra

12
Hrs

12
Hrs
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virtual Screening techniques: Drug bkeness screening, Contept

of pharmatophore mapping and pharmacephore  hased
Leraening,

Malecular docking: Rigid docking, flexible docking, manual 12
docking: Docking based screrming. De novo drug design. Hrs
Cuantitative analysis of Structure Activity Relationship

History and development of O5AR, 5SAR  versus OQSAR,
Physicochemical parameters, Hansch analysis, Fee Wilson
analysis and relationship between them.

Q5AR  Statistical methods - regression anakysis, partial least 2
square analysis (PLS} and other multivariate statistical methods,  Hrs
ID-QSAR approaches like COMEA and COMSIA

Prodrug design-Basic concept, Prodrugs 10 improve  pabent
acceptahility, Drug solubility, Drug absorplion and distribution, site
speciflc drug delivery and sustained drug action. Rationale of
prodrug design and prachcal consideration of pradrug design

EEFERCHCES

. MouldySioud, Target Discavery and Walidation Reviews and Protocols:
Voluma 2 Emerging Molecular Targetsand Treatment Options. 2007
Humana Fress |nc,

2. Darnd Ledn, Scout Markebn,  Silico Technalogies in Drug Target
Identificanan and Validation, 2006 by Taylor and Francis Group, LLC

3. Johanna K. DiSigfang. Disease Cene [denudficatlon, Methods and
Frowacols, Springer New York Dordrecht Heidelherg London.

4_ Hugo Kubiny. Q5AR: Hansch Analysis and Related Approaches. Methods
and Princples in Medlcinal Chemistry. Publisher Wiley-WCH

5. Klaus Gubernator, Hans-Joachim Bohm, Structure-Basad Ligand Design.
Methods and Panclples i Medicinal Chemistry. Publisher Wiley-vCH

6. Abby L . Parrill. M . Rami Reddy. Rational Drug Design. Navel
Mathodology  and Prachical  Appheations. ACS  Symposiom  Series;
American Chemical Society: Washingtan, DC, 1999,

7. 1. Rick Turner, Mew drug devetopment design, methodology and, analysis.
John Wilay & 5ons, Inc., Mew |arsey,




CLINICAL RESEARCH AND PHARMACOVIGILANCE
(MPL 204T}

Scope:

This subpect will provide a valee addition and Cument regulrement for the
sfudents in clinical research and pharmacovigilance. i will teach the studenls on
conceptualizing, designing, conducting, managing and reporting of clinical wials.
This subject also locwses an global scenario of Pharmacovigifance in different
methods that can be used to generate safety data. It will teach the students in
developing druq safety data In Pre-cirecal, Climcal phases of Drug development
and post market suryeillance.

Cojoetives:
Upon campletion of the course, the student shall be able ta,
= Explain the regulatory requirements for conducting climical trial
v Demaonstrae the types of clinlcal trial designs
. Explain the responcibnlines of key players myolved m chnical trials
. Execute safety moniroring, reporting and close-out activities
. Explain the principles of Pharmacovigilance
. Derect new adverse drog reactions and their assessment
+  Perform the adverse dreg reattion reporting  systems  and
COMMmMUNECATIoN in Pharmacovigilance

THEQRY 0 Hrs

1. Regulatory Perspectives ol Clinical Trals: 12
Origin  and Principles  of  International  Confererce  on Hrs
Harmeonization - Goed Clinical Practice (KCH-GCP) guidelines
Ethical Commmiltae:  Insututional FKewview  Board,  Ethical
Cuidelines for Biomedical Research and Human Paricipant-
Schedule ¥, [CMR
Informed Consent Process:  Structure and content of an
informed Consent Process Ethical principles goveming informed
CONSEnt process

2 Chinical Trials: Types and Design 1?7
Experimental Study- RCT and Wan RCT, Hrs
Observation Study: Cokan, Case Control, Cross sectional
{limical 1ral Swdy Team
Roles and responsibilities of Chnical Trial Persannel: Investigatar,
afedy Coordinator, Sponsor, Contract Resaarch Orgamzahon and
its managemenl

s
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Clhmical Tral Daoeumentation- Gudelines to the preparation of 12
documents, Preparation of protocel, Investigator Brochure, Case Hrs
Report Farmy, Climeal Study Report Clinical Trial Moniroring-
Safery Manitaring in CT

Adverse Drup Reacuons: Definition and types, Cetectlon and
Feporting methods. Savanty 2nd cenayiness
assessment. Predictabiliny  and  preventabillty  assessment,
Management of adverse drug reactions; Terminolegies of ADR.

Dusic  aspects, terminclogies  and  establishment  of 132
pharmacovigilance Hrs

History and progress of pharmacowgllance, Sigmificance of safety
monitaring, Pharmacovigilance in India and infesnational aspecrs,
WHO intermational drug monitoring programme, WHO and
Ragulatory terminglaogies of ADR, evalvabion of medication safeby,
Estabhshing pharmacovigilance centres in Hospitals, Industry and
Mational programmes related to pharmacovlgilance. Roles and
responsibilities in Pharmacovigilance

Methods, ADE  reporting and tools wsed o 12
Pharmacovigilange Hrs
International classification  of diseases, International  Non-
proprietary names far drugs, Passive and Active surveillance,
Comparalive sbservational studies, Targeted clinical invesrigations

and Yaccine safety surveillance, Spontanecus reporting system

and Reportng o regulawery  acthorities, Guidelines for ADRs
reporting. Argus, Aris § Phamacovigilance, VigiFlow, Statistical
methods for evaluating medication safery data.

IMhatimacoepidemicdogy, phammuconecanoamios, safety 12
pharmacologzy Hrs
REFERENCES

1. Central Dgs Standard Control Qrgamization: Good Climical Prachices.
Guidelines for Climical Trialt on Pharmaceutical Products in India. New
Delhi: Mmnistry of Haalth; 2(01.

. International Conference on Harmonizabon of Technical requirements for
registration of Pharmaceuticals For human use. I[CH Harmonized Tripartite
Guideline. Guideling For Good Chnical Praclice.EG; May 1995,
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. Ethical Guidelines for Biomedical Research an Human Sublects 2000,
Indian Coundcil of Medical Research, New Delhi,

. Texthook of Clinlcal Trials edited by Davld Machin, Simon Day and Sylvan
Creen, March 2005, John Wiley and Sons,

. Clinleal Data Management edited by R K Rondels, 5§ A Vatey, C F Webbs,
Second Edition, Jan 2000, Wiley Fublicatiens.

. Handbook of clinical Research. Julia Lioyd and Ann Raven Ed. CThurchill
Livangstane,

. Principles of Clinical Research edited by Giovanna di Ignazie. Di Gigvanna
and Haymes.
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8.

9.

10.
11.
[
13,
14.

15.

16.
17.
|&,
13.
20,
21

PHARMACOLOGICAL PRACTICAL -1l
{MPL 205P})

Torecord the DRC of agonist using switable isolated uWssuves preparation.
To siugdy the effects of antagonist/potentiating agents on DRC of agonist
using suilable |solated rssue preparalon.
To determine to the strength of unknown saraple by matching bivassay by
using syitakde tissus prepararion.
To determine to the strengeh ¢f unknown sample by interpolation bigpassay
by using suitable tissue preparation
To determine ko the strength of unknown sample by bracketing bicassay
by using suitable tissue preparation
To detarrmme w the strength of unknown sample by muliiple paine
bigassay by using suitable tissue preparation,
Estimarion of PAz values of vanous antagorists using sunable solated
[issue preparations.
To study the effects of varipus drugs on iselated heart praparations
Recording of rat BP, hean rate and ECG.
Recording of rat ECG
Brug absorption studies by averted rat ilewmn preparafion.
Acute oral toxicity studies as per QECD quidelines,
Acute dermal toxlcity studies as per OECD guidelines.
Repeated dose toxicity studies- Serum bigchemical, hae matological, urine
analysis, functional ohservation tests and histological studies.
Drug mutagenicity study wsing mice bone-marrow chromaosomal aberration
Lest.
Protocol design for chimcal trial i3 Nos.)
Cresign of ADR menitoring pratogel,
In-zilico docking studies. {2 Nog. )
In-silice pharmacophare based scréening.
In-gilico 5AR studies,
ADR reporting

REFERENCES

1.

2
3.
4
5.

6,

Fundamentals of experimental Pharmacology-hy M.N.Ghosh

. Hand bogok of Experimental Pharmacology- . K. Kulakarmi

Text book of in-viro practical Pharmacology by lan Kitchen

. Bioassay Techniques for Drug Development by Ata-ur-Rabhman, |gbal

choudhary and William Thomsen

Applied bippharmaceutics and Pharmacckinetics by Leon Shargel and
Andrew B.C.¥L.

Handbogk of Essential Pharmacokinetics, Pharmacodynamics and Orug
Matabolism for Industrial Scientists.
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PHARMACOGNOSY (MPG)

MODLERN PIHHARMACEUTICAL ANALYTICAL TECHNIQUES
{MPG 101T)

Soope
This subject deals with varipus advanced anabytical instrumental techniques for
identification, characterization and gquantllcavon of drugs. Instruments deal are
MMR, Mass spectrometer, IR, HPLC, GC etc.

Objeglives
After completion of course student is able to know,

+  The analysis of various drugs in single and combination dasage farms
. Theoretical and prachical skills of the instruments

THEDRY &0 Hrs

l. LV.Vixible spectroscopy:.  Introduction,  Theery,  Laws, 12
Instrumentation associated with UN-Yisible spectroscopy, Choice Hrs
of salvents and solvern effect and Applicabons of Uv-Visible

SpPeCIirgsCopy.
IR spectroscopy: Theory, Modes of Melecular vibrations, Sample

handhing, Instrumentation of Dispersive and Fourier - Transform
IR Specrrometer, Facters affecting vibrational frequencies and
Applicahipns of IR speciroscopy

Spectratlonrimery: Theory of Fluorescance, Factors affecring
luarescence, Quenchers. Instrumentation and Apphcanons of
fiucrescence spectropharometer.

Flam¢ cmission  spectroscopy and  Atomic  absorprion

spectroscopy.  Princeple,  Instrumentation, Interferences and
Applications,

2  NMER spectroscopy Quantum numbers and their role in NMR, 12
Principle, Instrumentation, Solyent requirement in NMR, HIs
Relazanan process, NMR  sigoals  in warious  compounds,
Chemical shift, Factgrs inBuencing chemical shifi, Spin-Spin
coupling, Coupling constant, Muclear magnetic double resonance,

Erief qutline of principlas of FT-WNMRE and 13C NME. Applications
of MME spectroscopy. |
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Mags Spectroscopy. Principle, Thegry, Instrementarign of Mass |
Spectroscopy, Different types of jonization ke eleciron impact, Hrs
chemical, field, FAR and MALDI, APC), £51, APPl Analyzers of
Quadrypole and Time of Flight, Mass fragmentaticn and its rules,
Mata stable jons, lsotopic peaks and applicabons of Mass
SRECIFOS Oy,

Chromatography: Principhe,  apparatus, instumentation, Q0
chromatographic parameters, factors affecting reselution, isolation  Hrs
of drug frem excipients, data interpretation and apphcatons of the
Enllowing:

a} Thin Layer chromatography

b} High Perfearmance Thin Layer Chromatography

cy lon exchange chromatography

dl Column chrematography

e) Cas chromaiography

i) High Performance Liquid chromatography

g} Ukra High Performance Liquid chromatography

h) Affinity chromatography

i Gel Chromatoegraphy

Electrophotesis: Principle. Instrumentation, Werking canditions, 19
factors affecting separation and applicatipns of the following: Hrs
a} Paper electrophoress

b} Cel electrophoresis

c) Capillary electrophoress

d} Zone alectrophoresis

e} Moving boundary electrophoresis

fi 150 eleciric focusing

X vy Crystallograpby: Producthon of X rays, Different X ray
methods, Bragg's law, Rotatmg Crystal technique, X ray powder
lechnigue, Types of coystals and applications of X-ray diffraction.

Folenticmetty: Prnciple, working, lon selective Electodes and 10
Application of patentiomatry, Hrs

Thermal Techmigues: Principle, thermal transitions and
Instrumentatlon [(Heat ux ang power-compensation and designs},
Modulated DSC, Hyper DSC, experimental paramerers {sample
preparation, experimental conditipns, calibration, heating and

Mo A ,&/ e



cooling rates, resolution, source of errorst and their influence,
advamage and disadvantages, phammaceutical applications.
Differential Thermal Analysis (DTA): Principle, instrumertation
arnd advantage and disadvantages, pharmaceurical applications,
derivative differential thermal analysis (DDTAY. TGA: Panciple,
mstrurmentation,  factors  affecting  results, advaniage and
disadvantages, pharmaceutical applications.

EEFERENCES

ha

b

Spectrometric Identification of Organic compounds - Robert M Silverstein,
Sixth edition, John Wiley & Sons, 2004

. Principles of Instrumental Analysls - Doolas A Skoog, F. James Holler,

Timathy A, Nieman, 5™ edition. Eastern press, Bangalore, 1998,
Instrumental methods of analysis - Willards, 7th edition, CBS publishers.

Practical Pharmaceuwtical Chemistry - Becken and Stenlake, Yol 11, 3th
¢dinon, CB% Publishers, New Delhi, 1597

QOrganic Spectroscopy - William Kemp, 2rd editian, ELES, 1991,
Quantitative Analysis of Orogs [n Pharmaceatical formulation - P O Sethi,
ird Editian, CBY Publishers, New Dethi, 1997,

Pharmaceutical Analysis - Modern Methads - Part B - ] W Munson, Vol
11, Marcel. Dekker Series

Spectroscopy of Organic Compounds, 2™ edn., P.5.Kalsi, Wiley estem
Ltd., Crelhi.
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ADVANCED PHARMACOUNOSY -1
(MPG 102T)

SCOPE
To learn and eadersiand the advances m the field of culvvatlon and isolation of
drugs of natural erigin, varipus phytopharmaceuticals, nutraceuticals and their
medicinal use and health benehts,

OBIECTIVES

Upon completion of the course, the stugdent shall be able ta know the,
. advances In the coltwatton and production of drugs
+  yarious phyto-pharmacecncals and their source, ity utilization and
medicinal value,
. various autraceuticalsiherks and their health benefits
. Crugs of marine origin
. Pharmacovigilance of drugs of natdral angie

TIHEORY &0 Hes

1.  Plant drug cultivation: General introduction to the imporance of 12
Pharmacoonosy in herbal dryg industry, Indian Council of Hrs
Agricultural  Research, Current Good Adricolural  Practices,
Current Good Cultivation Practices, Current SGood Collection
Practices, Conservation of medicnal  plants- Ex-sitn and In-
gitn conservanan of mediconal plants.

Z2  Marne patutal producrs: Cenergl metheds of isolation and 12
purification, Sludy of Marne toxins, Recer: advances n research Hrs
in marine drugs, Probtems faced in research on marine drugs
such as taxanomical identification, chemical sereening and their
solution.

3 Nutraceuticals: Current trends and Ffuture scope, Ingrgamee 12
mineral supplements, Witamin supplements, Digestive enzymes, Hrs
Diztary fibres, Cereals and grains, Health drinks of natural grigin,
Antinxidants, Polyunsaturated fatty acuds, Herbs as funchonal
fopds, Formulation and standardization  of neutraceuticals,
Regulatory aspecis, FS3Al guidelines, Sources, name of markar
compounds and their chemical nature, medicinal uses and health
benefits of followl g
iy Spinulina i} Sova bean iiil Ginseng iv; Garlic vy Broccoli vi)
Creen and Herbal Tea vii) Flax seeds vii) 8lack cohosh ix)

Turmeric. _
-
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Phytopharmacewticals: Oecurrence,  isolation and charactéristic 2

features [Chemical nature, uses in pharmacy, medicinal and Hrs

hzalth benelits} of following.

at Carotenoids - 1) wand B - Carctene iy Xanthophyll (Lutein)

by Limenoids - i} d-Limonene i) & - Terplneol

£l Saponins - i) Shatavaring

dl  Flavonolds - [0 Resweratrsl i) Rutin iy Hesperdin v
Naringin v} Quercetin

&} Phenolic acids- EHagic acid

ft Vitamins

g] Tocotriencls and Tocopherols

bl Andrographolide, Glycolipids, Gugulipids, Withanolides,
Vascine, Taxol

i} Miscellaneous

Pharmacovigilance of drugs of natural origin: WHO and 12
AYUSH quldellnes for safety monitoring of natural medicine, Hrs
Spontaneous reporting schemes for biodrug adverse reaclions,

big drug-drug and hio drug-food interactions  with suitable
examples.

REFEREN{ES (Latcst Editions of
1. Pharmacogrosy - G, E. Trease and W.C. Evans. Saunders Edinburgh,
Mew York.

2. Pharmacognosy-Tyler, Brady, Robbers

3. Modemn Methods of Plam Analysis- Peach & M.Y. Tracey, Vol &1l

4. Text Book of Pharmacognosy by T.E. Wallis

5. Marine Natural Products-Vol.| wa 1.

. Matural products: A lab guide by Raphael lkan , Academic Press 1991,

7. Glimpses of indian Ethano Phatmacology, F. Pushpangadam. UIf Nyman.
¥.Ceorge Tropiczl Botanic Garden & Rasearch Institute, 1995,

8. Medicinal natural products {a biosynthenc approach), Paol M. Dewick,

John Wiley & Sons Lid,, Endland, 1998,

. Chemistry of Marine Narural Products. Paul J. Schewer 1973,

10.Herbal Dvug Industry by RD. Choudhary, Eastern Publisher, Mew Delhi,
1496,

11. Culrivation of Medicinal Plants by C.K. Alal & BE.M. Kapoor.

12. Cuttivation and Uthzation of aramatic Plants, C.K. Atal & B.M. Kapoor

13 Cultivation af medicinal and argmatic <rops, AA Fareogqul and B.S.
Sregramu, University Press, 2001,
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14, Mamral Products from Plants, 1st edition, by Perer B. Kaufman, CR{
Fress, New York, 1998

15, Recent Advances in Phytochemistey- Vol 184 Scikel Runeckles- Appleron
Cemury crofts.

16. Text book of Pharmacognosy, C.K.Kokate, Purohh, Ghokhale, Nirali
Prakasshan, 1996,

17, Pharmacognosy and Pharmacobioechnglogy, Ashutoshkar, New Age
Fublications, New Crelhi.
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PHYTOCHEMISTRY
(MPG 103T)

SC0PE

Students shall be equipped with the knowledge of nawral produet drug
discavery and will be able tp isolate, identify and extralt and the phyto-
constituents

CBJECTIVES

Upon complation of the course, the student shall be able 1o know the,
. differant classes of phytoconstituents, their blosyntheuc pathways, their

properties, extraction and general process of natwral product drug

discovery

»  phytochemical  fingerprinting and  structure  elucidation  of
phytoconstituents.,

THECREY 60 Hrs

1. Biosyntheluc pathways and Kadio tracing technigques; 12
Constituars & their 8iosynthesis, lsolauon, Characterizaluon and  Hrs
purification with a special reference to their imponance in herbal
induskries of following phyto-pharmaceubzals contaming drugs.

a} Alkalpids: Ephedrine, Quinine, Strychymine, Piperine,
Berbernine, Taxol, Yinca alkolods,

b} Clycosides:  Digitoxin,  Ciyoyrrhizin, Sennosidas,
Bacosiges, Quercitin,

£} Steroids: Hecogenin, guggulosterone and withanolides

dy Ceoumarin: Umbelliferone.

&) Terpenoids: Cucrbitacing

2 Drup discovery and development: History of herbs as saurce of 12
drugs and drug discovery, the lead structure selection process, Hrs
strocture  development, product discovery process and cdrug
registration, Selecon and optimizatian of lead compounds with
shitable examples from the following source @ armemesin,
andrographolldes, Clinlcal stwdies emphasising on phases of
clinical tmals, protocol design for lead molecules,

3  LCEalraclion and Phytechenucal studies: Recent advances m 12
exhraciions with emphasis on selection of methed and choice of Hrs
salvent for extraction, successive and exhaustive extraction and
other methods of eéxtraction commonly used Like Mmicrowayve

£38
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assisted extraction, Methods of fractionation.  Separation of
phytoranstitpents by latest CCCET, SCFE  technigues including
preparative HPLC and Flash calumn chromatography.

Phylochemical finger printing: HPFTLC and LOMS:GEMS 12
applications in the characterizauon of herbal axtracts, Structure Hrs
elucidaticn of phytoconstituents.

Structure elucidation of the fallowing compounds by spectroscopic 12
technlgues like U, IR, M5 NMR {1H, 13} Hrs
a. Carvane, Citral, Mentho!

b. Luteglin, Kaempferal
c.  Nicotine, Caffeing iv) Glycyrrhizin.

REFEECWNCES fLatest Editions of]

Organic chemistry by LL. Finar vol Il

Pharmacognosy by Trease and Evans, ELES.

Pharmacognosy by Tylor and Brady,

Text book of Pharmacognosy by Wallis.

Clark's isolation and Identification of drugs by A.C. Mortal.

Plant Drug Anabysis by Wagner & Bladz.

Wilson and Gisvolds text hook of Organic Medicinnal and Pharmaceutical

Chemistry by Dearge. R.F.

8. The Chemistry of Maweal Products, Edited by R.H, Thamsen, Springer
International Edn. 1994,

9. Matural Products Chemistry Pracrical Manual by Anges A Siddiqui and
Searmbiddigu

10, Organic Chemistry of Hatural Prodocts, Yol. 1&2. Gurdeep R Chatwal.

11. Chemlstry of Natural Products- Val. 1 onwards MYPAC.

12. Modam Methods of Plznt Analysis- Peach & M.V, Tracey, Yol 1&]1

13. Medicinal MNatural products - a biosynthetic approach, Dewick PM, John
Wiley & 5ons, Toronkn, 1955,

14, Chemlstry of Natural Products. Bhat 5V, Nagasampagi BA, Meenakshi 5,
Narosa Publishing House, New Delhi,

15. Phamacoognosy & Phytochemistry pf Medicinal Plants, 2nd edition,
Bruneton |, Interceptt Lid., New York, 1999,
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[NDUSTRIAL PHARMACOGNQSTICAL TECHNOLOGY
{MPG 104T)

SCOPE

To understand the Industrial and commergial potential of drugs of natural origin,
integrate tradional Indian systams of medicine with modern medicine and also
to know regulatery and quality policy for the trade of herbals and drugs of
natural grigin,

ORIECTIVES
By the end of the coyrse the student shall be able ta know,
+  the requirements far setting up the herbal!natural drug industry.
+  the guidelines for quallty of herbalinatural medicines and regulatory
I5%0LEs,
= the patenting PR of herbalsinatural drugs and trade of raw and
finished matesials,

THEORY &0 Hrs

1. Herbal drug industry: Infrastructure of herbal drug indosiy 12
involved in production of standardized extracts and vanous Hrs
desage  forms.  Current  challenges in upgrading and
modemlzatlon  of  herbal  formulations.  Entrepreneurship
Development, Project selection, project  repont,  technical
krnowledge, Capital verture, plant design, layaout and ¢onstruction.

Filat plant scale -up technigues, case studies of herbal ewracts.
Formulation and production management of herbals.

2  Regulatory requirerments for scting herbal drug industnye: 12
Global marketmg management. Indian and international patent Hrs
law as applicable herbal drugs and natural  products.
Expgrt - Import (EXIM} palicy, TRIPS,

Quallty assurance in herbalinatural drug produoets.
Concepts of TOM, CMP, CLP, 150-90010.

3 Monogpraphs of herbal diuyps:  General paramelers  of
menographs of herbal drogs and comparative study in [P, USP,
Ayurvedic Pharmacopoeia, Siddha and Unanl Pharmacopoeia,
Amerlcan herbal pharmatopoeia, British herbak pharmacopagia,
WHO guidelines in quality assessment of herbal drugs.
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Testing of natural products and drogs: Herbal medicines - 2
clinical laboratory testing. Stability restng of natural products, Hrs
protocols,

Patcnts:  Indian and imternational patent laws, proposed 12
amendments as applicable  to  herbal natural  praducts and Hrs
process, Geographical Indication, Copyright, Patentable subject
maters, novelty, non obviousness, utility, enablement and best
made, procedure For Indian patent filing, patent processing, géant

of patents, nghils of patents, cases of patents, oppasition and
revocation of patents, patent search and literatwre, Controlters ol
patents,

REFERENCES {Latest Editions ol

2.

o m

10,

Herbal drug industey by R.D. Choudhary ¢19%6), Eastern Publisher, Mew
Dalhi.

GMP for Bovanicals - Regulatory and Guality issues on Phytemedicine by
Pulak K Mukharjee (2003}, Ist Edition, Butimess honzons Roben
Verpoone, New Delhi,

. Quality controd of herhal drugs by Pulok K Mukargee (2002}, Business
Honzons Pharmaceutical Publisher, New Delhi,

. POR hor Herbal Medicines (2000), Madicinal Economic Company, MNew
Jersey.
Indian Herbal Pharmacopoeia (2002), {DMA, Mumbas,
Text book of Pharmacognosy by C_K. Kokate, Purohit, Gokhlae {1996),
Nirztl Prakashan, New Delhi.
Text took of Pharmacognosy and Phytachemistry by Vinod D Rangarl
{2002, Part 1 & 1, Career Publication, Masik, Indla.
Plant drug analysis by HWagner and 5. Bladt, Springer, Berlin.
Standardizanon of Betanicals, Testing and extraction methods of medicinal
herbs by V. Rajpal (2004), vol.|, Eastern Publisher, New Celhi,
Phytochemical Dictionary. Handbook of Bioactive Compounds from Plants
by l.B.Harborne, (1999), Hnd Ediion, Taylor and Francis Lid, UK,
Herbal Medicine. Expanded Commission E Monographs by M.Blumenthal,
(2004, I5T Edition,

. Drug Formulation Manual by 0.F.5 Kohli and D.H.5hah (1%58), Easiem

Fyblisher, Mew Dalhi,

o
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PHARMACOGNORY PRACTICAL -]
{MPG ISP

Analysis of Pharmacopoeial compouwnds of namral orlgin - and their
formulations by UV Vis spectrophotometer
Analysis of recorded spectra of simple phytocanstituents

Experiments based on Cas Chromategraphy

Estimation of sodum!potassium by farme photametry

Development of fingerprint of selected medicinal plant extracrs commenly
used in herbal druy industry viz. Ashwagandha, Tulsi, Bael, Amla, Cinger.
Aloe, Vidang, Sanna, Lawsonia by TLC'HPTLC method.

Methods of extraction

Phytachemical screening

Demonstration of HPLE- estimation of glycemhizin

Mondgraph analysis of ¢love il

. Monograph analysis of castor oil,
11.
12,

Idantificatien of bipagtive constituents from plant extraces
Farmulatign of different dosage farms and their standardisatioh.

™,
.
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MEDICINAL PLANT BIOTECHNOLOGY
(MEC 20177

SCOPE
To explore the knowledge of Biotechnology and ws application in Lhe
improverment of qualiy of medicingl plants

COBJECTIVES

Upon completion of the course, the studeni shall be able 1o,
«  Kmow the process |ike genstic engineering in medleinal planes for
higher yield of Phywophammaceuticals,
+  Lse the biotechnological technigues fer shtaining and improving the
quahity of natural prodycis;medicinal plants

THREJRY H0 Hrs
1. Introdluchion to Plani hiotechnology: Histadcal perspectives, 12
prospects for development of plant hiotechnology as a source of Hrs
medicinal agents. Apphications in pharmacy and allied fields,
Genetic and molecular biology as applied to phamacognosy,
siudy of DWA, RMA and protein replication, genebl code,
regulation of gene expression, structere and complicity  of
gename, rell signaling, OMNA recombinant tchroiogy,

2 Different  hssug  culture  techmiques: DrgaanEHESIS and 15§
embryogenesis, synthetic seed and monoclonal  variation, HrS
Protoplast fusion, Hairy rool multiple shoet cultures and their
applications. Micrg propagation of medicinal and arpmatic plants.
Stenlization methads [nyolved in tissde celture, gene transfer in
plants and their applicarions.

3  immobilisation techiigues & Secondary  Metabolite 15
Production: immobilization technrgues of plant cell and s Hrs
application on secondary metabelite  Production. Cloning of plant
cell: Different methods of cloning and s apphcanens, Advantages
and disadvantages of plant cell claning. Secondary metabolism in
tissug culiures with emphasis on preduction of medicinal agents.
Precursors ansd sliciters an productian of secondary metabalites.

4  Biotransformation  and  Transpenesis:  Boransfarmation, 13
bioreactars for pllot and iarge scale culures of plant cells and  Hrs
retentign of higsynthetic  petential in cell culture. Tranigenrg
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pramts, metheds used in gene identification, localization and
sequencing of genes. Applicatlen of PCR in plant genome
analysis,

Fermentation  technology:  Application  of Fermerrgtion Q5
technology, Production of ergot alkalolds, single cell proteins, Hrs
enzymes of pharmaceutical interest.

REFEREN{ES {Latest Ediliong uf)

Plant tissue culture, Bhagwani, vol 5, Elsavier Publishers.

Flant cell and Tissue Culture ([Lab. Manual, JRMM. Yeoman.

Elements in biotechnology by PK. Gupta, Rastogi Publications, Mew Delhi,

An introduction te plant tissue cylture by MK, Razdan, Science Publishers,

Experiments in plant tissue culture by Jlohn HEX and Lorin WR., Cambridge

University Press,

Pharmaceutical binrechnology by SP, Vyas and VE. Dixlt, CBS Publishers.

. Plant cell and tissue culture by Jeffrey W. Follard and John M Walker,

Humana press.

8. Pant isiue culture by Dixon, Oxfard Press, Washington DC, 1985

S, Plant rissue culture by Stregtl.

140, Pharmacognosy by G, E, Trease and W, Evans, Elsevier,

11. Bigtechnology by Purohit and Mathur, Agro-Bio, 3™ revised edition.

12. Bictechnolpgical applications to tissue cufture by Shargool, Peter D,
Shargoal, CKC Press.

13, Pharmacognosy by Varo E, Tyler, Lynn R, Brady and_James E. Robberr,
That Tien, NGO,

14, Plant Biotechnology, Ciddi Veerasham.
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ADVANCEN PHARMACDODONOSY -1
{MBPG 202Th
SCOPLE
Ta know and understand the Aduolteration and Detenaraten that oocwes in

herbahnatural drugs and methods of deteciipn of the sama. Study of herbal
remedies and their validations, including metheds of s¢ieening

OBIECTIVES
Upon completion of the course, the student shall be able to know the,
C walidation of herbal remedies
»  methods of detection of adulteration and evaluation techniques for the
herbal drugs
. methads of screening of hesbals for varous brolodgical properties

THEORY all Hrs

i.  Herbal remedies - Toxicity and Eegualavons: Herbals vs 12
Conventional drugs, Efficacy of Herbal medicine products, Hrs
Validation of harbal  therapies,  Pharmacodynamic and
Pharmacokinetic isswes.

2 Adulieration and  Deterioration:  Introducktion, Types of 12
Adultaration! Substitution of Herbal drugs, Causes and Measures Hrs
of Adulteration, Sampling Procedores, Determination of Foreign
Marter, OMNA Finger printing technigues inodentification of drugs of
natural origin, deiection of heavy metals, pesticide residues,
phytotoxn, microbidl  conkamination m  herbs  and their
formulations. '

3  Ethnobotany and Ethaopharmacelogy: Ethnobotany in herbal 12
drug evaluation, Impact of Ethnobosany in traditignal medicine, Hrs
Mew development [0 horbals,  Bio-prospectng tols for drug
discovery, Role of Ethnopharmacalogy in drug  evaleation,
Reverse Phamacology.

4  Analytical Profiles of herbal drogs; Andrographis paniculata, 12
Boswellia serata, Coleus Forskholii, Curcuma longa, Embelica Hrs
officinabs, Pszoralea corylifolia,

5  Biological screening of herbal drugs: Infroduction and Need for 12
Phyto-Pharmacological Screening, Mew Stiategies for evaluating  Hrs
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Natural Products, [n viire evaluation techniques for Antioxidants,
Antimicrobial and Anbicancer drugs. In vivo evaluation techniquas
for Anti-inflammatery, Antivicer, Anticancer, Wound healing,
Antidiabetic, Hepatoprotective, Cardla protective, Diuretics and
Antifertility, Toxicity studies as per OECD guidelines.

FEEFEREMNCES {Lalest Editions of)

1.

2.
3.

&

5

Q.
10.
1.

12,
13.

14,

Climpses of Indian Ethano Pharmacology by P, Pushpangadam. UIM
Myman. V.Cearge Tropleal Botanic Garden & Research Institule,

Natural products: A lab guide by Raphael (kan, Academic Fress,
Pharmacognosy - G, E. Trease and W.C. Evans. WE. Saunders
Edinburgh, Mew York,

. Pharmacoghosy-Tyler, Brady, Robbers, Lee & Feliger.
. Modem Methods of Plant Analysis- Peach & M.V, Tracey, Yol | & |,

Springer Publishers,

Herbal Drug Industry by RD. Choudhary, Eastern Publishers, Hew Dathi,
Text book of Pharmacognosy by C.K.Kckate, Purohit, Ghokhale, Nrall
Frakashan.

. Text Bock of Pharmacognosy by T.E. Wallis, 1 & A Churchill Ltd., London.

Quality control of herbal drugs by Pulok K Mukhenes, Business Horizans
Fharmaceutncal Publishers, New Delhi,

Indian Herbal Pharmacopoeia, IDMA, Mumbai,

Text book of Pharmacognosy and Phytochemistry by Vined D Rangad,
Part | & 11, Career Publication, Nasik, India.

Plant drug analyss by Hwagner and 5.8ladr, 2nd edition, Springer, Berlin,
Standardization of Botanicals. Testing and extraction methods of medicinal
herbs by V. Rajpal (2004} Vol.l, Eastern PublisherS, New Delh,

Herbal Medicine, Expanded Commission E Monographs, M.Blumenthal.
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INDIAN SYSTEMS OF MEDICINE
{MPG 203TY

SCOPLC
Tao make the swdents understand thoroughly the principles, preparations of
medicines of various Indian systems of medicine like Ayurveda, Siddha,
Homeopathy and Unani,  Also focusing on clinccal research  of traditienal
medicines, guality assurance and challenges in menitoring the safety of herbal
medicines.

OBJECTIVES
After completion of the course, 5tudent is able to
» To understand the basic principles of varioys Indian systems of
medicine
»  To know the clinical research of tradirional medicines, Current Good
Manufacturing Practice of indian systems of medicine and their
(e rulations,

THEORY £l Hrs
. Fundamental concepts of Ayvurveda, Siddha, Unani and 12
Homoeopathy systems of medicme Hrs

Different dosags forms of the ISM.

Avurveda: Ayurvedic Pharmacopesia, Analysis of formylations
and big crude deugs with references ta) ldentity, purity abd gquahiy.
Swddha;  Gunapadam  {Siddha  Pharmacology),  raw
drugs/DhateJeevam In Siddha system of medicine, Punlication
process (Suddhi).

Z Mataropathy, Yoga and Aromatherapy practices 17
a) Maturepathy - Wtroduction, basw principles and treatment  Hrs
modalities.

b} Yoga - introaductien and Streams of Yoga. Asanas, Pranayvama,
Meditatiens and Relasatlon techrigues,

o} Aromatherapy - Introduction, arema gils for common problems,
carrier oils.

3  Formulation developricnt of various systems of medicine 12
Salient features of the rechnigues of preparation of some of the  Hrs
impartant <lass of Formulations as per Ayurveda, Siddha,
Homeopathy and Unani  Pharmacopoela and  wess,
Slandardization,

Shelf kfe and Stahility studmes of [SM formulatlons.

247
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Schedule T - Good Manufacturing Practice of Indian systems of 2
medicine Hrs
Components of CGMP  [(Schedyle - Ty anmd its objectives,

infrastructural requirements, worklng space, storage area,
machinety and equipments, standard operating procedures,
health and hygiene, documentabion and records.

Quality assurance in I5M formulation industry - GAP, GMFP and
CLF. Preparanon of documents for new drug application and
expart registration,

Challenges in  maonitoring the safety of herbal medlenes:
Regulation, quality assurance and control, National/Regiong
Pharmacoporias.

TKDL, Geographical Indicatlon Bill, Government bills in AYUSH, 2
ISM, CCRAS, CCRS, CCRH, CCRL Hrs

FEFEREMCES {Lulest Editions of )

1. Ayurvedic FPharmacapoeia, The Contrgller of Publicanpns, Civil Lines,
Covt. of Indla, Mew Delhi,

2. Hand Book on Ayurvedic Medicines, H. Fanda, Mational Institute of
Inclustrial Research, New Delhi.

3. Ayurvedwe System of Medicine, Kavira) Nagendranath Sengupata, Sri
Satguru Publications, New Delhi,

4, Awurvedic Pharmacoposia. Fermulary of ayurvedic Medicines, IMCOPS,
Chennai.

3. Homegpatteo Pharmacoposa. Formulary of Homeopathic Medicines,
IMCOPS, Chennai,

&. Homeopathic Pharmacy @ An introduckion & Hand book. Steven B, Kayne,

Churchilf Livengstone, New vYork.

indian Herbal Pharmacopoeia, IDMA, Mumbai,

British Herbal Pharmacopoesa, bRITISH Herbal Medicine Association, LK.

GMFP for Botanicals - Regulatory and Quality issues on Phytomeadicing,

Pulgk K Mukhares, Business Horizons, Mew Delhi,

1 Andian Systemm of Mediing and Homeopathy in India, Planning and
Evatuation Cell, Gowt. of India, New Delhi,

11, Essential of Food and Mutrition, Swaminathan, Bappco, Bangalore,

12. Clinical Bietitics and Nutrition, F.P. Antia, Ouford Unjversity Press, Delhi,

13.¥Yoga - The Science of Holistic Living by V.K.Yoga, Vivekananda Yoga
Piakashna Publishing, Bangalare.
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HERBAL COSMETICS
{MPS 204T)

SCOPE
This subject deals with the study of preparation and standardization of
herbalinatural cosmetics, This subject glves emphasis o varigus national and
intermnational standards prescrbed regarding herbal cosmeceuticals,

OBIECTIVES

Afrer compdation of the course, student shall be able 1o,
r uncerstand the basic principles of varnous herbalinatural cosmetlc

preparations
- current Good Manufaciuring Pracrices of herbalinatural cosmelics as
per the regulatory autharities

THECRY &) Hrs

1.  Inwoducrion: Herbalnatural  cosmetics.  Classication & 12
Economic aspedcts. Hrs
Regulatary Provisians relation to manofacture of cosmetics: -
License, GMP, offences & Penalies, Impart & Expord of

Herbai'matural cosmebcs, Industries Involved in the prodocnon of
Herbal'natural cosmetics.

2 Commonly used herbal cosmetics, raw rmarerials, preservalivas, 12
sudactants, humectants, oils, colers, and some functional herhs, Hrs
preformulation studies, compatliility studies, possible mberactions
between chemicals and herbs, design of herbal tasmetic
farmulation.

3  Herbal Cosmetics : Physmology and chemistry of skin and 12
pigmentaticn, hairs, scalp, lips and nail, Cleansing cream, Hrs
Lotions, Face powders, Face packs, Lipsticks,
Bath products, soaps and baby produdt, Freparaton and
standardisation of the following :

Toni;, Bleaches, Dentufrices and Mouth washes & Tooth Pastes,
Cosmelics for Nails.

4  Cosmeceoliculs of herbal and oatural origin: Hair growth 12
formulations, Shampooes, Conditigners, Colorants & hair qils, Hrs
Fairness fornulations, vamshing & foundatton creams,  anli-sun
burn preparations, maisturizing creams, deodorants,

o I
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5 Analysis of Cosmebties, Toxicity streening and test methods: 132
Qualty controb and toxicity studies as per Drug and Cosmetics  Hrs
Act,

EEFERENCES (Latest Edivony gl

1. Panda H. Herbal Cosmetcs (Hand book), Asla Pacific Busmmess Press Inc,
New Defhi.

Z. Thomson EG. Madern Cosmetics, Universal Publishing Comporation,
Murmbai.

3, P.PSharma, Cosmetics - Formulation, Manufacturing & Guality Contsal,
Vandana Publcabions, New Delhi.

4. Supriva K E. Handboak of Aromatic Plants, Pginter Publishers, Jaipur.

5. Skaria P. Amomatic Plants {Horticulture Science Series), New India
Publishing Agency, New Delhi,

6. Kathi Keville and Mindy Green. fromatheraphy (& Complete Cuide to the
Healing Art), 5d Satgura Publications, New Crelhi.

7. Chartopadhyay PK. Herbal Cosmetics & Ayvurvedic Medlomes {EOU),
Natmonal tsseltute of Industral Research, Delhi.

8. Balsam MS & Edward Sagarin, Cosmelcs Scence and Technology, Wiley
Interscience, Maw Yok,
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HERBAL COSMETICS PRACTICALS

{MPG 2051
1. {solanon of nucleic acid from cavlifiower heads
2. Isclation of RNA from yeast
3. Quantitative astimation of DNA
4. Immaobilization tachnique
5. Establishment of callus culture
6. Establishment of suspension culiure
7. Estimation of aldehyde contents of valatle os
8. Estimation ¢f total phenglic content in herbal raw materials
9. Estimation of tofal alkalord cantent in herbal raw matenals
10. Estimation of total flavonoid content in herbal raw materials
11. Prepararion and standardization of various simple dosage forms fram

Ayuryedic, Siddha, Homoeopathy and Unani formulany

. Preparatian of cenain Aromatherapy formulations

. Preparavion of herbal cosmetic Farmulation such as lip balm, hpstkk, facial
cream, herbal hair and najl care products

14, Evaluarion of herbal tablets and capsules

| 5. Preparatian of sanscreen, W protection cream, skin care formulations.

16. Formulatian & standardization of herbal coegh symup.
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Semester Il
MEM IQIT - Research Methodoloey & Biostalislios

LUNIT -1

General  Research  Methodology:  Rasearch,  objective,  requirements,
practical difficulties, review of literature, study design, types of studies,
strareqies ro eliminate errors:hias, controls, randomization, crossaver design,
placebo, blinding lechmques.

LNIT -1

Biostatistics: Dellnitien, apphcation, sample size, imponance of sample s12e,
facears influencing sample size, dropowks, statistlcal tests of significance, type
af significance tests, parametnc tests{students °t" est, ANOWVA, Correlation
coafficient, regression’, non-parametie (8sts (wilcoxan ank teses, analysis of
variance, corelation, chi square test), nul! hypothesis, P values, degree of
freadom, interpretation of P values,

UMNIT — III

Medical Research: History. values in medical ethics, autonomy, beneficence,
non-maleficence, doubls  effect, conflicts betwsen amtonomy  and
beneficence non-maleficence. euthanasla. informed consent, confidentiahty,
criticisms of orthodox medical ethics, imparnasce of communication, control
resolunion, guidelines, ethics committees, coliwral concerns,  truth telling,
oanling business practices, conflicts of interest, referral, vendar relationzhips,
treatment of famlly members, sexual relationships, fatality,

NIT - IV

CPOSEA guidelines for laboratory animal facility: Goals, veterinary care,
quarantine, survellance, diagnosis, treatment and control of disease, parsonal
hygiene, location of animal facikitles to laboratories, anesthesia, suthanasia,
physical Facilities, emvironment, amimal hustandry, record keeping, S0Ps,
personnel and traiming, transport of [ab animals.

CINIT - W

Declaration of Helsinki: History, intreduction, basic principles for all medical
resedich, anmd adduional principles Ffor medical research  combined  with
medical care,




