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NORTH MAHARASHTR'\ UNIVERSln", JALGAON
STRUCTURE AND SYLLABUS FOR M.PHARj\t

,I
North Maharashtra University, JaIgoan offers Master of Pharmacy (1...,- Pharm) Course
in the following specializations: i I

I) Pharmaceutical Chemistry I
1) Pharmacognosy
3) Quality Assurance II
Duration:
The duration of Master of Pharmacy (M. Pharm) Course is of 24 moruhs,

divided into four semesters, each semester of6 months. II
Eligibility For Admission To]\f. Pharm. Course: :1
The candidate seeking admission to M, Pharm. Course muS!have passed B, Pharm
Degree Examination of any statutory/recognized University with ata least 60% of ,
- , f T~7eac e?'qn~ "/'rm","'=-.a!l:!l:regalemarks or eqUivalent grade (55% marks or S,C.IS, cantllQa <:5). •. '....... -

-- - 'I
Admissilln tlI M. Phann. ClIUrsc h

The admission should be made as per Govt resolUliondated 30th 1113\'1996,
modified on 3rd September 1998 and corrected on 21,t July 2001 :1

I
The Tuition fee" other fees and depo,its like Library and Laboratory deposit

will be as prescribed by the University from time to time.
,

Grant of Terms: I
The student who has satisfactorily completed the prescribed requirements of

the course and has kept at least 75% attendance at theory classes and practical (if any)
separately for each subject will be granted term,. Ij

Seheme of Teaching:
The scheme ofteaching will be as per : . .
. Annexure I A (Pharmaceutical Cheml,try)

Annexure I B (Pharmacognosy) :1
Annexu~~_lC (Quality.Assurance), ' il

SChem~~~;x~:a;~~~o::University examination a,t the en~ of
J
e:J~f~e~~:t:~~:e~~'

. . hall be as per the scheme mentloned III.-\nnexure. '. d
:~~an~~~~l~g of maximum tw~ heads of previous semesters c3n ke~f terms an

appear for the next semester ex~m:n~tl~on.ass fourth Seme,ter Examill~tion WIll be
. . A candidate :who las e ~~eeshse~es;er and resubmit the revised dissertation,
required to keep mllllffium on . , 'I

' ,"d ',pear for Viva-voce cxammatlOn. ;gIve a semillar u i1

Standard of Pas,ing: 1 d' b 'passed first and Second Semester
)Th d t will be dec are 0 av , 11Th. .' (a e stu ~n . ined at least 45% marks sepamtely m a eory .

: -- ;:;:~~;I:~S;a~i~:1 :~~~o;t~~~~.'.e~~de. i~Seminar In.~~~,j~i~~~~j':~r
.;;,- "" "~_. 'f. -
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"B"
.'C"

"A"

Evaluation of Perrormance ill Seminar:

.~

Semill:lr;
The srudent wiJ! have to giv~-';nc seminar in each Sem~sleL

II
The performance of student in seminars will be evaluated bv the Seminar

Evaluation Committee consisting orthe guide and at least one more tea~her,

'I' .Excellent

~~~d Good 1\
"D" - Poorffalr ,

. ,
The student \\lll be conSidered to have passed III seminar pro .."ded he/she has

_obtained at least "C" grade. If "D" grade is alJolled to the student he. will be "i"en one
more chance to lmprove the grade in the same semester. :i - ~
. The grade awarded to the student in the seminar will be shovVIl separately in

hIS statement of marks orthe concerned semester. J
Award of Class: Ii

A Class wiJJ be awarded to the student on the basis of aggregate marks
oblained by him/her in all semesters of M, Pharm. J'

,
First Class with DistinClion 70% and above marks
First Class 60% and above, but less than 70% marks
Higher Second Class 55% and above, but less than 60% marks
Second Class 50% and above, hut less than 55%

Disser\:ltion: II
The topic for the dissertation shall be assigned to himfher by the Guide within

two months from lhe date of the commencement of the first semester. E,"ery student
before appearing for the M. Pharm fourth Semester Examination is required to
submit 3 typewritten copies of the Dissertation (duly certified by the Guide and
Principal) to the University for evaluation J'

The student "ill not be allowed to submll his/her dissertation before the
completion 01'23 months from his/her date of regiSlration, However, he.'she will have
to sub mil the same within a period of one monlh after !he end of the fourrh Semester
[,'aillation orDiSS~rlaliou; ;1.

The D15senaliotl ~ubmitted by a student will be evaluated jOllltly b\":
1) Internal Examiner (Guide) II
2) External Examiner (Appomted by the Universily)

j!

L

- ---'.-'."- : I'.~, •• 0 •
• _,E-a\e .obtamed at}east.50Vo .cflhe aggregate marks assigned to.the examination

..:::.ofeachsemester. -' "
(b) To pass Third and Fourth Semester Examinatio~; the student must have

obtamed at least 50% oflhe lotal marks and at least 'C' ~rade i~Seminar
Exemption: ,j - -,

, A studenr who has obtained at least 50% marks in theOI)' paped, and/or
practLcal1s shall be ex:,mpled at his/her option from appearing for the same. The
passlllg ?f student wlth exemptIOn wdl no! affect his/her c1as, of passin" of
exammallon. I 0'
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•
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M. PHARilL COURSE STRUCTURE .1,
SPECIALIZATiON: QUALITY ASSURANCE_

Al\'NEXURE -I C

"

r
(I) AlB/em indicates the grade sccuretl by thc student in thc Seminar

(2) Theory and Practical are separate heads [r
* Elective II should bc rdaied to Branch ofspccializatioii- ,
Distribution of l\'larks for disscrtatinn and Viva-Voce shall bc as

1Viva - Voce ;,

- 30 (a) Scimif,c contents II = 20

= 60 (b) Presentation / Commu~ications = 20

,I

I

NOTE:

(c) Result! Conclusion

(c) Seintifie Contents

(d) Presentalion! Communication

(,,) Reference work

(b) Experimental Work

(3)
under:

Dissertation Work

Semester No. and Title of Paper
' \:

Scheme ofTeachillg I Scheme of E.mmination Total
Hours'week Theon' Practical

Leclures Praclicais I Hrs, M~ks Hrs. Marks,1 QualilY Assurance 03 061 03 IW OS 100 200
Technioues -1 :1
Advanced Ana!}tical 03 06 , 03 100 08 100 200
Technioues "I I Elective-] 03 - I 30 100 - - 100

I Seminar (00 Topic of I 01 per student IA/BIC~ - -
Specialization subiect)
Research Work I - 15 i - - - -

1" Quality Assurance 03 06
1
03 100" 08 100

1
200

Techniques -I "
Elective- TI* 03 - I 03 100 - - 100

, Elective 111 03 - , 03 100 - - 100, Seminar (00 Topic Of' OJ pef student -I AIB/CID - - -
S ccialization subject) I ,,;.,

I Research Work - '0 I ' L - -
pn I Seminar 01 per student i AlB/C/O: , -
I I (all rl'scarch work done) I ' , -

I Research Work - 3) I - _ i, - - I
IIV I Seminar (on Dissertation) 01 er 5lUdents I NB/CfD - -

I Dissertation and Viva-voce "1 300" - - " - ,

GR~"InTOTAL I ~1,. 1200• •

•

Total Marb = 200 Towl Marks
I"

-100



l~1\1.PHARM. COURSE STRUCTl~RE I""

SPECIALIZATION: PHARI\IACOGl"OSY]
ANNEXURE -l B

'I
Semester I No. and Title of Paper Scheme of Teaching Scheme of Examination Total

Hourslwe~k I Theory Practical
Lectures PraClicals Hrs. I>larks Hrs. ~!arks

1 I Adv. PharrnacOl:!nos -I 03 06 I 03 100 OS 100 '00
Advanced Analytical 03 06

1
03 100 OS 100

1
200

Techniaues 1
I Elective-l 03 - 130 100 - 100
Seminar (an Topic of 01 per stlidem I AlBIC:? - -
Snecialization subie~~)-

I Research Work 15 I -

III I Ad". Pharmacol!nos II 03 06 103 100 08 100 200
I Eketive-l!* 03 - 103 100 - - I 100

I t Eleclive III - 03 ; 03 100 . 1 100- - -

Semmar (on Topic of 01 per student i AIB/CJD. - -
S ecializatian sub'ec'to I "I Research Work - 20 ! - , -

III , Seminar 01 per student I AlB/CID- - I(on Reserach work done) " -i Research Work ,-
I- ~~ I _ -I - -

IIV Semillar on Dissertation) 01 er students ! MB/CiD - I
I Dissertation and Viva-voce --, 1300 -- " -

- , - -
GRA,"DTOTAL ,

" 1200

Viva - Voce

Distribution of l\-1nrks for

':
I '

(1) AlBfCID indicates the grade secured hy lhe .,tudent in the Senlioar

(2) The01-~' and Practical are separate heads J
* Elect,,'e II should be related to Branch of specialization

"dissertation and Viva-Voce shall be ns

NOTE;

(3)
under;
.•• Dissertation Work

(a) Scintific contents i =:0
'0(b) Presentation I Commllnicalions -:0

(c) Discussion j' =:fJ

,
•
(a) Reference work

(b) Exp.erimenlal Work

(c) Scintific Contents
•

(d) Presentationl Communication

(e) Result! Concillsion

= 30

= 60

=20

= 40

= 50

(d) Repan J
Total Marks = 200 TOlal Marks

r,
=100
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I

NORTH MAHARASHTR.A. UNIVERSITY, JALGAON
STRUCTURE AND SYLLABUS I
(w.e.f. Acadrmlc Ycar 2002-0.')

300
1200

,
: 200
I 100
I 100

I

I
I

100os

35 _ _II

I A/B/CiD
35 - -, ,

15
06 03 100

103 100
103 100
I AIB/elD
I • ,,,

201- _If'

I AIB/elD-"
01 per studem

01 per stud~nts

03
03

of 01 per student

1\1.PHARi\I. COURSE STRUCTURE
SPECIALIZATION: PHARJ\1ACEUTICAL CHEMISTRY

ANl\"EXURE I A

Research Work
Ad\'. Pharm. Chemis!F .II
Elective-II'
: Elective - 1lI
Seminar {on Topic

I S ecializatlOn subject
Research Work
Seminar
(on Research work done)
: Research Work
Seminar (on Dissertation)
Dissemllion and Viya-voce
GRAND TOTAL

-
SemcSle. ' No. and Title of Paper Scheme of Teaching : Scheme of E~'lmillaljon Total

Hours/week Theon' Praclical, Lectures Practical, I Hrs. lvl;"ks Hrs. Marks I
I I I Ad,'. Pharm. Chemistry I 03 06 103 100 OS 100 200

Ad"anced Anal)1icaJ I 03 061 03 100 OS 100 1'00 ITcchniflues ,
i:I ,

Elecl;\'e-I 03 - 130 100 - - 100
Seminar (on Topic of 01 per srndem iAIB/elD - IS"ccializmion subjecll ,.L;-

I
I
1
m

I
I IV
I

= 20

II =40

Total Marks 200 Total Marks 100
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(
l\dYooceQ ArClkficaJ -p,Qj-,n'J,ve~
ADVANCED PHARMACEl,rICAL ANALYSIS)

(3 Hrs/Weeks)

1) Spectroscopic Methods - Introduction, Applications and Structure Elucidation
using UV, IR, NMR, Mass Spectrometry with examples.

2) Separation Techniques - Theory, Instrumentation, and Applications of OLe,
HPhC, HPTLC, Chiral Chromatography, Ion Pair Chromatography.

3) Thermal Analysis - Theory, instrumentation and Applications of
Thermogravimentric analysis, Differential Thermal Analysis, Differential
Scanning Calorimeter.

4) Immunochemical Techniques - Immunoelectrophoresis, Immunoprecipitation,
ELISA; Radioimmunoassays.

C
Achcmco.J A-r>aJ,l-<m.I ~n,q,V'j
ADVANCED PHARMACEUTICAL ANALYSIS

(3 HrsIWeeks)

PRACTICALS:
1) Experiments based on UV, FT-lR, HPCL, GC and DSC
2) ELISA TestlLAL Test
3) Estimation of drugs in biological fluids.
4) Validation of analytical methods

RECOMMENDED BOOKS:

1) Skoog: Principles of Instrumental Analysis (Saumiers College Publishing
Philadelphia)

2) M. Orchin and H. H. Jaffe - Theory and applications of ultra violet
spectroscopy (John Wiley and Sons, N. Y.)

3) Silverstein, Basserler, Moriil - Spectrometric identification of organic
compounds (John Wiley and Sons, N. Y)

4) Willard, Merritt, Dean - Instrumental Methods of Analysis (CBS Publishers
and Distributors, Delhi)

5) J. R. Dyer - Applications of Absorption Sectroscopy of Organic compounds
(prentic Hall, London) L

6) C. N. R. Roo - Chemical application of Infra-red spectroscopy (Academic
press, N.Y.)

7) Higuchi: Instrumental Metbods of Analysis (CBS Publishers)
8) Analytical Chemistry by open learning series
9) R. J. Hamilton - Introduction to High Performance Liquid chromatography,

(Chapman and hall, London).
10) Ewing - Instrumental Methods of Chemical Analysis (McGraw Hill Book Co.

New York)

5



ii) Prevent first pass metabolism
iv) Prolong duration of action

•

ADVANCED PHARMACEUTICAL CHEMISTRY -I
3 (HrslWeeks)

1) MOLECULAR BASIS OF DRUG ACTION:

a) Receptor: Drug Receptor Interaction,

1) Basic ligand concept, agonist, antagonist, partial agonist, inverse agonist.
2) Receptor Theories - Occupancy, Rate & Activation Theories,
3) Receptor Binding Assays, Determination of Bmax and Kd by transforming

data with Hill plot and Scatchered plot.
4) Above concepts with special reference to Opioid, Histaminergic, Adrenegric

and GABA nergics receptors.

b) Enzyme Inbibltlon-
I) Enzyme structure: primary, secondary, tertiary and quaternary.
2) Enzyme Kinetcis
3) Enzyme Inhibitors - Reversible, Irreversible, Keat inhibitors, Transition state

analogs.
4) Enzyme Inhibitors as drugs - ACE, leukotrienes, Lipoxygenase, Aromatase,

Xanthine oxidase, DNA Polymerase Inhibitors, HIV - ProteaseiReverse
Trascriptase, lntegrase and Cytochrome P-450 Inhibitors.

c) Drug binding to nucleic acid: AIIlltillllllrial,llnti-cancer, antiviral

2) Design lind Application ofProdutgs-
a) Prodrug Concept
b) Prodmgs of various functional gtoups like carbonyl, hydroxyl, amide, amines.
c) Application of prodrug approach to:

i) Improvement ofbioavailability
iii) Reduction of side effects
v) Site specific delivery

3) Syntbon Approcb
a) Definition of terms - disconnection, synthon, functional group interconversion
(FGl).

b) Basic rules in Disconnection
c) Use ofsynthon approach in synthesis offollowing compounds:

Trimelhoprim, Terfenadine, Ibuprofen, Propanolol, Fentanyl, Ciprofloxacin,
Cimetidine, Piroxicam, Rosiglilazone, Diclofenac, Captopryl, Nifedipine,
Losman.

~) Recent Advances and Trends in tbe above mentioned categories of drugs.

COMMENDED BOOKS:

1) Burger: Medicinal Chemistry (John Wiley& Sons N.Y.)
'2) Foye: Principal of Medicmal Chemistry (Varghese & Co.)
J) Ledinicer: Organic Drug synthesis VoL 1,2,3,4 (John Wiley& Sons N.Y.)

6



4) Ariens: Medicinal Chemistry Series
5) Ellis and West: Progress in Medicinal Series
6) Butterworther: Progress in Medicinal Chemistry Series
7) Wilson and Gisvold's Text book of Medicinal Chemistry (J. B. Lippincoff,=)

, 8) Stuart Warren: Organic Synthesis - The Disconnection Approach (John Wiley
& Sons)

9) Comprehensive Medicinal Chemistry - Series - I-VI (Academic Press)

ADVANCED PHARMACEUTICAL CHEMISTRY -I
PRACTICAL (6 HrslWeeks)

c
1) Study and applications of enzymes Kinetics, Inhibition and Immobilization
2) Determination of pan ition coefficient
3) Determination ofpKa value,
4) Synthesis of drugs mentioned in the theory using basic operations like

molecular distillation, fractional crystallization, purification by column
chromatography, Preparative TLC

5) Synthesis of drug using synthon approach.
6) Structure confirmation by spectroscopic studies
7) Mixture analysis of2l3 organic compounds

, t commended Books:

I) Organic Synthesis: Fieser and Williwn Son (CBS Publisher)
2) Mann and Saunters, practical Organic Chemistry (Orient Longman)
3) AI Vogel, Practical Qualitative and Quantitative Organic Chemistry (Orient

Longman)

ADVANCED PHARMACEUTICAL CHEMISTRY ~ II
(3 HrslWeeks)

CombiDatorilll Chemistry
Introduction
Combinatorial approaches
Chemical Peptide and small molecule libraries;
Application, methodology
Combinatorial Organic Synthesis
Assays and Scr~ening of Combinatorial libraries
Introduction to High Throughputs Screening (HTS)

Chirnl Technology:
Introduction to Chirality and Techniques used: Assymmetic synthesis of
Dilitiazim, Timolol, Vitamin C, Ampicillin, Dextropropoxyphen,
lhienamycin, Citranalol, Propranolol, Atenolol, Naproxen.

7
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3)

4)
5)
6)

7)

.rganisms in Drug Synthesis and Development-
~ "iJial conversions of drugs like steroids, prostaglandins, antibiotics,
enqtne immobilization Techniques.
Agents used in Neurodegenerative diseases: Like Alzheimers, Parkinsonism
Agents used in treatment of AIDS - Life cycle ofHIV and drugs used.
Proteins and Peptide drugs:
Chemistry, structure and stability. Reactivity of proteins and peptides.
Different ways 10 synthesize these drugs-study of Insulim, Relaxin,
Somatostatin, DNAse Interferon.
Recent Advances and Trends in the above mentioned categories of drugs.

-

RECOMMENDED BOOKS
I) Burger: Medicinal Chemistry )John Wiley& Sons N. Y.)
2) Foye: Principles of Medicinal Chemistry (Varghese & Co.)
3) Ledinicer: Organic Drug synthesis Vol. 1,2,3,4 (John Wiley & Sons N.Y.)
4) Ariens: Medicinal Chemistry Senes
5) Ellis and West: Progress in Medicinal Chemistry Series
6) Butterworther: Progress in Medicinal Chemistry Series
7) Wilson and G,isvold's: Text book of Medicinal Chemistry (J.B. LippincotT

cam) .
8) Stuart Warren: Organic Synthesis - The Discommection Approach (John

Wiley& Sons)
9) Comprehensive Medicinal Chemistry - Series -I-VI (Academic Press)

AD" ANCED PHARMACEUTicAL CitE MISTRY -II
(6 HrsIWeeks)

PRACflCALS:

I) Asymmetric synthesis
2) Ap?lication of partition coefficient, pKa, steric factors, electronic factors in

QSAR studieswith example. Use ofslatistical regression analysis.
3) Microbial conversion for drug synthesis
4) Resolution of racemic mixture
5) Mixture analysis of2/3 organic compOlUlds.
6) Synthesis of compoWlds using % steps, structure confinnation by

spectroscopic methods.
7) Determination of partition coefficient, pka

Recommended Books:

I) Organic Synthesis; Fieser and William Son (CBS Publishers)
2) Mann and Saunters, Practical-Organic Chemistry (Orient Longman)
3) A I Vogel, Practical QualitatiVe and Quantitative Organic Chemistry (Orient

Longman)

8
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ADVANCED PHARMACOGNOSY - I
(3 ""!Week)

I) A) General Research Metbodology.
B) Information Retrieval system of Herbal Drugs.
Literature SUlVeyof following tlterapeutic groups: (Each group 3-4 drugs)

i) Immunomodulators
a) Wi/hania somnifera
b) Cen/ella Asiatica
c) Emblica lISiatica
d) Ocimum sanctum

il) Anti-Peptic ulce!'
a) Glyceriza ROOI
b) Azadirachta indica
c) Gingiber oj]icinaIis

ill) Hepatoprot«tives
a) Sllibum marianum
b) PhyllanlhUS niruri
c) Picrorrhiza ,wrroa
d) Andrographis panicula/a

iv) Anti-eancer
a) T<IXUSspecies
b) Camptotheea acuminata

\,) Anti.Fet1iUty
a) Emblica ribes
b) Azadirachta indica-
e) Gossyplum species

vi) Nervine TonicS"
a) Cen/ella asiatica
b) Acorus calamus
c) Valeriana wallichi

'i) Anti-AIDS
a) Curcuma longa
b) Areca catechu
c) 111ellsinensis

Review ofNaturlll Sweeteners: Dyes & Pigments, Presen'atlves

Volatile oib _Commercilll signlficlInce:
A) Review of Indian Spices Industry
B) Perfumery Industries.

Herbal Drug Regulatory affairs

ommended Books: (For Advanced Pbarmacognosy I, II & III Tbeory).

1) Introduction to spices, plantation crops. medicinal and aromatic plants:
N. Kwnar et al. oxford & IBH publishing Co. Pvt. Ltd. New Dt:lhi,

1997.

10
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2) Herbal Drug Industry: R.D. Chaudhari, Eastern Publishers, New Delhi
1996

3) Various journals related to spices, perfumes, food & nutrition.
4) Wealth of India, CSIR, New Delhi (Related Volumes)
5) Cultivation & Utilization of medicinal plants: Atal & Kapoor, RPL,

Jammu.
6) Cultivation & Utilization of aromatics plants: Atal & Kappar, RPOL,
J_"

7) Drug & Cosmetic act, (with latest amendments including Ayurvedic
GMP), Govt. of India.

8) Variousjoumals related to medicinal plants.
9) Pharmacognosy : Trease W. C, Evans G. E. Bailliere & Tindall,

London, 14'" EOO.
lO)British Herbal Phannaoopoeia, (Vol. I, n & III) Her Majesty's

Services, U. K.
11) Ayurvedic fOln1ulary ofIndia, Govt. of India. 1962.
12) Research in Education: John W. Best & James V. Kahn, Practice Hall

of India Pvt. Ltd. New Delhi, 1996
13) Various Research Journals on Medicinal natural products.

ADYANCED PHARMACOGNOSY-I PRACTICAL
(6 Hrsrweek)

1) Micro study using microtome and preparation of pennanent slides. (Double
staining technique)

2) Evaluation and standardization of a given herbal drug by physical, chemical
and biological methods.

3) Isolation oftota! oleo-resin from ginger
4) Isolation of pectin
5) Isolation of papain
6) Isolation ofnaturaI dye anthocyanin
7) Isolation ofnaturaI sweetener glycyrrhizin from Glycyrrhiza glabm

,~ 8) Detenninalion of protein content
l..,.... 9) Isolation and estimation of total phenolics

lO) Extraction of volatile oil and its formulation into perfume
11) Isolation of ,Eugenol' from clove oil.

;ommeuded Books:

I) Various pharmacopoeias
2) Practical Phannacognosy: Kokate CK., Vallabh Prakashan, New Delhi
3) Practical Pharmacognosy: Khandelwal K.R., Nirali Prakashan, Pune
4) Phytochemical methods: 1. B. Harbome
5) Thin layer chromatography: Stahl

11
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ADVANCED PHARMACOGNOSY-II
(3HnlWeek),

1) lIollldoll, PurlDc:adon and IDstrumenhlllnterprehldon of P.hytocoDsdtueDtJ:

Caffeine
Vinblastine
Hesperidin
Ergometrine
Diosgenin

Atropine
Curcumin
Taxol
Digoxin

e

Z) Cheiilotaxonomy ofFlavonoids and Terpenoids.
3) Marine drugs and their discovery
4) Review ofvaTions Phytoconstituerits used as prototypes for therapeutically active
constituents:

R«ommellded books: (For Advanced P~anJ!;acogDosy I,ll & III Theory)

1) Introduction to £lavonoids: Bruce A. Bohm, harwood academic publishers,
1998.

2) Herbal Drug Industry: R. D. Chudhary, Eastern Publishers, New Delhi 1996.
3) Wealth ofIndia, CSIR, New Delhi (Related Volumes)
4) Cultivation & Utilization of medicinal plants: Alai & Kapoor, PRL, Jammu.
S) Cultivation & Utilization ofammatic plants: Atal & Kapoor, PRL, Janunu.
6) Variousjoumals related to medicinal plants.
7) Phannacognosy: Trease W.e. Evans G. E. Bailliere & Tindall, London, 14'h

oln.
8) Pharmacognosy: 'Kokate, Purohit, Gokhale, IS'" edition, NimH Prakashan,
p~,

9) British Herbal Pharmacopoeia, (voL I, IT, & Ill) Her Majesty's Services, U. K.
10) Phytochemical methods: J. B. Harbonle
11) Various Resean:h Jownals on Medicinal natural products.

ADVANCED PHARMACOGNOSY - II
Practical (6 HrslWeek)

I) Selection, Authentication, Herbarium Preparation, Macroscopy, Microand
powder characteristic study ofofficlal herbal drugs.

2) Estimation offollowing phylophannaceuticals:
a) Total Triterpene acids in Boswellia serrata
b) Total Phenolic acids as Benzoic acid from Benzoin
c) Total Tropane alkaloids from DaturalHyoscyamus tinctures
d) EstimatiOli of Adrographolide from Andrographis paniculata
e) Colwnnchromatographic isolation of psoralen from psoralea

corylifolia seed extract
3) Study ofUV and Visible spectra data of some natural products.
4) Study oflR spectra data of some natural products.

12
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5) Prcpanuion of lfadilional drug formulation mentioned in the Ad\'a.Ileed
~:1~nll'~~DgIlDSY11TIleory and their 8tandardizmion. .II

G) ?;-eparation Df Herbal drug formulations mentioned In Advanced
?hannacognosy -IlltheoI)' and their standardization .

Recommended Books:

1) ?ractical Pharmacognosy, Khandelwal. K. R. 7thEd.. i\irali Prakashan. Pune
:000 II

2) ?hannacopocia ofIndla, Ministry ofhcalth, G0\1 oflndia 1996 ,
3) ?;-actic:'.iPhamlacognosy, Kokmc C. K. Vallabh Prakasha..~.~ew Delhi
4) bdian Herbal Phannacopoeia. VoL J1]lDMA, Mumbai I'
5) Thin Layer Chromatography - EI Stahl. 2"dEdition 1969 I
6) AYun'edic Pharmacopoeia oflndia: Govt. oflndia. I
7) Spectroscopic Identification of Organic compounds, Silycrstcin R. 1\1.Bassler.

G. C. and Monil T C. 5thEd. John \\Tileyand Sons Inc. 1991'1

I
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QUAun- ASSURA;'I'CETECH;'I'IQLJES- I
Pr;lctLca I(3h rs!werl<)

,
,

e

•

•

ii
Qlt\un' ASSURA:\C£TEClIN1QUES-I

Product development sta!"t documelltalioll,
MamJl;lCiuring docllmenls. cleanln~ !l1clh,,~; r~le:-,JjoiL,;all1~le;_
records .

.'. Qualill' (amral Documellt~\jon
-l. Batch release documents.
" Retentions of records
6. Validation of equipments,
I. Validation of processes.
S Validation of products.
9. ApplIcation of compll1er in store management. production and c,;,::roL

I

I
1. Learning different programming languages, writing programmes for sir:::ie

calculation, <:latislical anal\'sis, data acquisillOlL proce"ing and relricI"c.,.
2, Physical and Chemical Exammation ofplas!ic cOlllain~rs. il
~ Labtls. canons and other pnmed materials. t~

Quality Assur~nce Techniques - [I "
TheIn)' (3h'"sfwcek} ~l

An understandmg oflne coneep!s of qualitl' assur~nce good manufac11':-:~.;
praCliee and quality control as applied to the pham\aeemieal industry,
Rules governing the manufacture of medlcme In India

3, Good laboratory practice (GLP).
Inspection from regulatory authorilies
Drug and Cosmetics Act and Rules, Narcotic Drugs and hych~tropic
Sub,tances Act and Rules, Drug> and Magic Remedies Act, Environme~.:
PrmeClion. i

5. The ~ole of quality assurance in raw materials, produn dc\'clopmellt_ pr~.
production manufacture, sales, personnel in quality Assurance program=~ ISO
9000 to 9004 and Iheir applIcations to pharmaceutical industry

i
i

QUALITY ASSLR.-\I'CE T£CH;'I'lQCES - II
Practicals (3 hrs!weel<)

I Animal experiments for determination ofpotenc\' and IOxjcit~, c:' ~:'Jg
~ub,taD~e, and dosag~ forms, a,sesSl Dg safety of p ackagll\g ma; ,,~;al,.

., Experi meDlS involving use of microbiolngical techniC)ues in a:la: ",i, of
drug substances and dosage forms. Ii

3 Pra~lice in developing of analYlical method of drug substance"



ELECTIVES It
,

L STERILE PRODUCT FORMULATION A:\"D TECHXOLOGY
(3 HrsiWeek)

it
I

A) FOR\1ULATIONS:
,

I.
'!j) Preformulation: Physico-chemical propcnies of materials used in DJrC;"ilCral

fonnl.llations. selection of polymeric components. selection of pa~j;~ging
components. 1

:1 Formulation of SYP aDd LVI'; ReqUirement. components. rnalerIa!s,
. Pharmacopoeial requirements, special types of parenle;als such as
sl.lSpensions, emulsions, dried forms. sterile diagnostics <.nd
radiophannacemicals_ i'

~) Ophthalmic Products: Ocular anatomy and physiology reievaJlt 10 ocular
drug delivery, ocular pharmacokinetics, conventional ophthalmic products,
ocu12r insens, particulate and liposomal drug dclil"cI)', protein :md peptide
deliwI)'. 1

~) Sustained Release Parcnlerals: Liposomes, and niosomes, nanopartides,
proteins and peptides, implants. loaded erythrocytes

TECH:"OLOGY:

.oufactu ring of Paren ferals:

,
,

i)

2)
"~,"

3)'-'

,
En,irornnental Control: Temperature and humidity controL air handling

. '"d" "svs:ems and thclr va 1 allon_ ,
h"tdustrial slerillzation; Largc scale sterilization proc~sses. process seiection,
sped tications, developnler.t a,ld \'alidalion of pro.ces: amI equipmems_
Guidelines: Oven'iew ofG,,1P and regulatory guldelmes_ ,1
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Recommended Books:

I) K.E. Avis, H. A. Libennan and Lachman; Pharmaceutical dosage forms:
Parenteral Medications; Vol. 1,2,3Marcel Dekker.

2) S. 1. Turco; Sterile dosage forms: their preparation and clinical application'
Lee and Febiger '

3) N. K. Jain; ControlIed and novel drug delivet)'; CBS Publication.
4) J. R. Robinson and H. L. Lee; Controlled drugs delivery: Fundamental and

Applications; Marcel Deker .
5) F.r Carleton and J.P. Agalloco; Validation of aseptic pharmaceutical

processes; Marcel Dekker.
6) L. A. Trissel; Handbook on injectable drugs; American Society for Hospital

Pharmacist Publication.
7) N.A. Halls; Achieving sterility in medical and pharmaceutical products;

Marcel and Dekker.

2. NOVEL DRUG DELIVERY SYSTEMS
(3 HrsfWeek)

1) Basic considerations of novel drug delivery systems: Biophannaceutical
aspects and technology transfer of controlled release dosage fonus.

2) Oral drug delivery systems: Based on different control mechanism such as
Osmotic pressure, membrane controlled, pH, ion-exchange, gastrointestinal
transit etc.

3) Mucosal drug delivery: Physiological, biopharmaceutical consideration,
fonuation and models used.

A) Buccal: Physiology and permeability of oral mucosa, penetration
enhancement, drug delivery systems and in-vitro and in-vivo
techniques.

B) Nasal: Anatomy and physiology of nasal mucosa, penetration
enhancers, formulation development, in-vitro, ex-vivo and in-vivo
methods of evaluation.

C) Pulmonary: Structure and function of pulmonary system, factors
affecting deposition in lungs. Dosage fonus: Nebulizers, pressurized
inhalation aerosols, aerosol powder devices.

D) Rectal: Physiology, advantages, dosage forms and evaluation models.
4) Intrauterine and intravaginal drug delivery' devices .
5) Ocular delivery; Ocular delivery mechanism and development of ocular

controlled release.
6) Trllnsdermal drug delivery; Permeation through skin, permeation enhancers,

technologies nanopartic1es.
7) Microencapsulation: various technique, parameters affecting microcapsules,

microcapsule stability, mechanisms, manufacturing eqwpments.
8) Advances in drug delivery: Pulsatile, colon specific, intra-arterial,

noncomcal drug delivery and systemic delivery of ophthalmic diseases.

15
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Recommended Books:

I) P. Tylc; Drug Delivery Devices, fundamental and applicatioDll; Marcel
Dekker.

2) Morton Rosoff; Controlled release of drugs; YCR Publishers.
3) Osborne, and Amann; Topical drug delivery formulations; Marcel Dekker.
4) P. Tyle; Drug delivery devices: Marcel Dekker.
5) Barry: Dermatological formulation; Marcel Dekker
6) Robinson; N,ove!Drug Delivery systems; Marcel Dekker
7) N.K. Jain; controlled and novel drug delivery; CBS Publication, New Delhi
8) P. Johnson and J. G. Lloyd - Jones; Drug delivery systems; VCH Publisher
9) P. Tyle and B. P. Ram; Targeted therapeutics systems; Marcel Dekker.
IDlC.G. Wilson & N. Washington; Physiological Pharmaceutics; Ems Horwood
Limited.

I1lH.S. Bean, A.H. Beckett, and J,E. Carless; Advances in Pharmaceutical
Scieuces; Yol. 5, Academic Press.

12)R. O. Polls, and R.H. Guy; Mechanisms of transdermal drug delivry; Marcel
Dekker

13)T.J. Roseman and S.z. Mansdorf; Contoned release delivery systems; Marcel
Dekker

14)A.J. Hickey; Phannaceutical1n1ialation Aerosol Technology; Marcel Dekker.
IS) J. Kreuter; Controlled drug delivery system; Marcel Dekker,
16)P.B. Deasy; Microencapsulation and related drug processes; Marcel Dekker.

3. BIOPHARMACEUTICS AND PHARMACdKINETICS'
(3 flnJWeeJ;:)

1) Absorption: Cel1 membrane, absorption mechanisms, oral drug absorption,
pH-partition hypothesis. Factors affecting: Physico-chemical, dosage form
related, patient related. Drug absorption through other routes; transdermal,
nasal, buccal, ocular and sublinguaL In.vitro, in-situ and in-vivo models for
drug absorption studies,

2) Distribution: Tissue permeability of drug, barriers to distribution of drugs.
Factors affecting drug distribution, physicochemical properties of drugs,
volume of distribution, Drug_protein binding, drugs tissue binding, factors
affecting protein drug binding. Kinetics of drug protein binding, significance
of drug tissue binding.

3) Metabolism: Drug metabolism, organs and enzymes, chemical pathways,
Phasc-I and Phase-II reactions. First pass effect, factors affecting.

4) Excreation: Renal and noorenal routes of drug excretion, concept of
clearance. Factors affecting excretion mainly renal excretion.

S) Pharmacokinetics: Pharmacokinetics models, Laplace transformations,
concept of compartment modeling,

1) One compartment model: intravenous injection, intravenous infusion,
first order absorption (urinary and plasma data)

2) Multicompartment models. Intravenous injection, intravenous infusion,
first order absorption, multidosing data.

3) Non-linear Pharmacokinetics Michaelis Menlen's kinetics,
estimation ofKm and Ym area under curve, enzyme induction.
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4) Non companmental analysis - statistical moment theory
5) Application of pharmacokinetic: Multiple dosing, SUlltained drug

delivery, dose adjustment m renal failure, haemodialysis,
individualization, monitoring drug therapy, chronophannacokinetics.

6) Bio-availabillty aud bloequivalence: Study design, protocols, regulatory
requirements and statistical consideration .

Rl'i:ommcnded Books:

1) J. B. Blanchard, R. J. Sawchul and B.B.Brodie; Principle and
Perspectives in drug Biovailability; K. Karger Publication.

2) M. Gibaldi and Perrier; Pharmacokinetics; Marcel Dekker.
3) M. Gawland and T.N. Tozer; Clinical Phannacokinetics; Waverly

Publicatins.
4) P.lenner and B. Testa; concepts in drug metabolism; Marcel Dekker
5) D. M. Brmhankar and S. B. Jaiswal; Biophannaceutics and

phannacokinentis A Treatise; Vallabh Prakashan.
6) Pierre Labaune: Hand book of Pharmacokinetics; John Wiley and

Sons.
7) B. Testa: Advances in drug research; Vol. 19] academic press.
8) R. E. Notari; Biopharmaceutics and clinical Pharmacokinetics; Marcel

and Dekker.

4. INDUSTRIAL PHARMACY AND PRODUCTION MANAGEMENT
(3 HrslWeek)

I)

•,
•,
• 2)•,
~
,",,' 3)

4)

•

, 5)

6)

7)

8)

Pilot plant scale: Up. pilot plant design: tablets, capsules liquid orals,
parenteral and semisolid preparations.
Basis requirement for design of product, facility equipmcnts selcction,
personnel, Pharmaceutical process validation for various products .
Quality Assurance: GMP consideration, quality assurance and process
control. Tota! quality management and productivity. ISO 9000 series salient
features.
Optim~tion techniques: Optimization parameter, classical optimization,
statistical design and applied optimization methods.
Produdlon planning: Plant site selection, layout and organization of
pharmaceutical industries. Vedor development capacity (plant, machine
human resources) assessment of production rate changes, inventory
management costing of product and cost controls, planning product mix.
Drug and Cosmetics Act: Requirement related to manufacture and sale of
drugs. '
Machinery Engineering: Introduction to mechanical, electrical and electronic
parts of pharmaceutical machinery, equipments. Material handling for various
pharmaceutical products.
Sarety: Industrial hazards due to fire, accident, mechanical and electrical
equipment chemical and pharmaceutical, monitoring and preventive system.
Emuent testing and Treatment: For pharmaceutical industry.

17
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9) Automation: Flexible manufacturing system, computer control system: data
acquisition, distributed control and centralized control system. Typical models
fOf solid and liquid manufacturing.

Recommended Books:

I) p, R. Watt; Tablet machine instrument in pharmaceuticals: John Wiely and
Sons.

2) B. Rothery; ISO 14000 and ISO 9000; Grower .
3) G. C. Cole: Pharmaceutical production facilities, Design and applications;

Taylor and Francis
4) J.R. Berry and R. A. Nash; Pharmaceutical process validation; Marcel Dekker
5) S. Bolton; Pharmaceutical statistics; Marcel Dekker.
6) S.H. Will and l.R. Stoker; good manufacturing practices for phannllceuticals;

Marcel Dekker.
7) R. F. Brcwe; Design of Experiments for process improvement and quality

assurance; Narosa.
8) A. Jaiswal; Management of quality control and standardization: Kanishka

Publisher, New Delhi
9) D.H. $tam31is: Understanding ISO 9000 and implementing the basics to

quality; Marcel Dekker.
10) P. Gilson, G. Green halgh and K. Kerr; Manufaclming management; Cbapman

and Hall.
II) S.S. Rao; Optimization theory and applications; Wiley Eastern Limited.
12)J. F. Despautz: Automation and validation of infonnation in phannaceutical

processing; Marcel Dekker.
13)J.M. Jumn and A.B. Godfrey; Juran's Quality Handbook; McGraw Hill.
14) S. N. Katju's Law and dmgs; Law Publishers (1) Pvl. Ltd.

5. PACKAGING TECHNOLOGY
(3 HrslWeek)

I) Elements of packaging: Purpose, types of packaging material: primary and
se<::ondaryand special types.

2) Material: paper and paper board, films and foils, coating and laminations,
Bag and pouches; glass; plastics, metal, Sterilization of primary packaging
material hy gamma irradiation. Aerosols, corrugated boxes.

3) Labeling: prinling, adhesives and code marking
1-) Closures Hnd adhesive: Caps, stoppers, plugs, child resistant caps, Roll on

dispenses, adhesives.
5) Quality Control and Safety and Environmeutal eonsideration.

ommended Books:

I) J. F. Hanlon; Handbook of package Engineering; Mc-Graw Hill book
Company .

.2) Lockhart H; Packaging phannaceutical and health care.
3) K. Harbum; Quality control of Packaging Material in the Pharmaceutical

Industry; Marcel Dekker.
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6. FERMENTATION TECHNOLOGY
(3 HrslWeek)

I) Industrial Mh:roorgaulsm: Source, characteristic. growth and genetics.
2) Developmeut of Industrial Ferrneutlltiou Processes: Screening, detection

and assay of fermentation products stock cultures, fermentation media,
inoculum preparation, scale up of fermentations, increasing product yield,
fennentation economics.

3) Industrial Fermentor: Batch and continuous operation, requirements and
design of fermentor, control mechanisms for temperature, pH and foam.
Sterilization of fennentation equipment. Tank agitators, spargers, heating and
cooling equipment, Material for construction.

4) Typical Fermentation Process: Antibiotic fermentation properties,
biosynthesis and Fennentation of antibacterial antibiotics - penicillins,
tetracyclines, arninoglycoside, chloramphenicol and macrolides. Antifungals-
Griseofulvin. Antiviral - bacitracin, hamycin. Antibiotic production by
immobilized living cells.
Enzyme fermentation: Amylases, proteolytic enzymes. Other Fermentation:
Acctonebutanol, citric acid, glycerol, industrial alcohol, yeast and Vitamins.

5) Downstream Processing: Unit operation in downstream processing.
a) Harvesting: Sedimentation, centrifugation, filtration.
b) Cell Disintegration: Non-mechanical methods such as physical

chemical and enzymatic treatment and Mechanical methods such as
wet milling, high pressure homogenization, pressure extrusion and
sonificalion.

c) Clarification of crude extract.
d) Product Eruichment: Precipitation, ultra-filtration, extraction.
e) Chromatography: Gel filtration, ion exchange, hydrophobic and

affinity type.'

'.lccommended Books:

I) E. J. Vandamme; Biotechnology ofIndustrial Antibiotics; Marcel and Dekker.
~ 2) H. J. Rehm and G. Reed; Biotechnology; Verlag Chemie.
.••••..•.. 3) L. E. Casida; Industrial Microbiology; Wiley Eastern Limited.

4) G. Reed; Prescott and Dunn's; Industrial Microbiology; The AVI Publications.
5) Patel; Industrial Microbiology

•

7, COSMETICOLOGY
(3 HrslWeek)

I) Pbyslologlcal cousideratloo: Skin, hair, nail and eye - in relation to cosmetic
application.

2) Rbeology of cosmetic: Rheological additives in cosmetics, rheology of nail
products, antiperspirants, deodorants, dentifrices, hair products, creams and
lotions. .

3) Manufacturing teebnlqnes: cosmetics creams, powders, compacts, slieb,
liquids, foam and aerosol eosmetics.
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4) Evaluation or cosmetics: Perfonnance, physicochemical, microbiological and
psychometric evaluation of cosmetics. Design and assessment of preservative
systems for cosmetics, valuation of preservatives in cosmetic products and
factors alIeding activity of preservatives. Testing of moisturizers. deodorants.
antipersirants, sunscreen and antiaging products.

S) ClinlWlarety testing: Irritation, sensitization, photo-irritation, photo-allergy,
ocular irritation and protocols for the same.

6) Regulatory requlrementl: Manufacturing and sale of cosmetics
7) Herbal cosmetics: Formulation development
8) Packagl:ng: Package development and design for cosmetics including aerosol

poc1ffi
9) Advances In cosmetics: Liposomcs, multiple and microemuisions, tooth

pastes, hair waving, hair planting, permanent hair coloration, cosmetic
surgery, contact lenses.

Recommended Books:

I) J. Knowlton and S. Rearece: Handbook of cosmetic sciences and technology;
Elsevier science publisher.

2) J. B. Wilkinsin and R, 1.Moore; Harry's Cosmetology Longman Science and
Technical

3) S. N. Katju's: Law ofDmgs; Law Publishers 0) Pvt. Ltd.
4) E. G. Thomssen; Modem cosmetics; Universal Publishing Cop.
5) M.S. Balsam and E. Sagarin; Cosmetics, sciences and technology; lohn Wiley

and sons.
6) R. L. Elder; cosmetic ingredients; their safety assessment; Pathotox
7) H.R. Moskowitz; Cosmetic Product Testing; Marcel Dekker
g) W. C. Waggoner; Clinical safety and efficacy testing of cosmetic; Marccl

Dekker.
9) C. G. Gebelein, T.C. Cheng and V. C. Vang; Cosmetic and pharmaceutical

applications of polymers; Plenum
IO)L Appell; The formulation and preparation of cosmetics. fragrances and

flavours; Micelle press.
II) W. A. Poucher; Poucher's Perfumes, cosmetics and soaps; vol. 3 c1ulpmanand

Holl
12)Dr. LOOa;'Rheological properties of cosmetics and toiletries; Marcel Dekker.

8. POLYMERS IN PHARMACEUTICALS
(3 HrslWeek)

A) STUDY OF POLYMERS:
I) Classification of polymer:s: synthesis of polymers, general methods of

preparation of polymers like solution bulk, suspension and emulsion
polymerizations. Properties of following commonly used polymers: starch,
glelatin. albumin, Cellulose derivatives, acrylates and polozamers.

2) Ch.ncterlzatlon of polymers: Molecular weight and Molecular weight
distribution of polymers, flow characteristics. crystallinity, solubility and
thermodynamic of polymers solutions biodegradability and biocompatibility
testing of polymers.
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B) APPLICATIONS OF POLYMERS:

Acrylic latex system and their applicatioDll, Biodegradable polymCJ1l and their
application in parenterals, application of polymCJ1lin conventional and new dmg
delivery system,

Recommended Books:

I) J. Brandmp, E.H. lmmergur; Polymer Handbook; John Wiley and Sons.
2) Charles G. Gehelein, T.e. Chin and V. e. Yang; Cosmetic and Pharmaceutical

Applications of Polymers; Plenum Press, New work.
3) D.S. Soane; Polymer Applications of Biotechnology; Prentice Hall Inc.
4) J. R. Robison and V. H. Lee; Controlled Drug delivery- Fundamentals and

Applications; Marcel Dekker.
5) N.K. Jain; Controlled and Novel Drug Delivery; CBS publication.
6) P. 1. Tarcha; PolymCJ1lfor controlled Drug Delivery; CRC Press
7) A. F. Kydonieus: Controlled Release Technologies: Methods, Theory and

Applications, Vol. I & II CRC press Inc.

9. BULK DRUG TECHNOLOGY
(3 HrslWeek)

•

c

J a) Stoichiometry and its important in the manufacturing of drugs
b) Discussion in the following process (reaction types In relation to
manufacturing of dugs)
Acetylation, Nitration, Sulphonation, chlorosulphonation, Oxidation,
Reduction, alkylation, halogenation, Carboxylation, Decarboxation,
Esterification, addition, epoxidation and important rearrangements.

Unit process: Study of thc following chemical process (with reference to
reagents, mechanisms, equipments and manufacture of drugs given below):
Acylation, etherification, alkylation, amination halogenation, hydrolysis,
nitration, oxidation, reduction.

Further discussion on unit operations important to drug synthesis e.g.
mixing, distillation, 'drying, filtration and centrifugation, evaporation,
crystallization, counter current extraction Emuent treatment and Pollution
control.

Principles and design of the reactors - Factors to be considered (including
material selection) construction of flow diagrams - selcction of equipmcnt.

Detalled mannfacturing aspeets, inclusive of processes and operations
involved for:
Aspirin, Adrenaline, Aneurine, Barbitones, Bcnzocaine, Chloramphenicol,
Sulphathiazolc

Safety and !f;w.;mlsconcepts.
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Rerom"" -, J Books: ,
I) M. G. Larians: Fundametals of Chemicals Engineering operations
2) W. L. Badger and Banchero: Introduction to chemical engineering (McGraw

Hill SelVies)
3) L. Lachman - The Theory and Practice of Industrial Pharmacy (Verghesse

Publishing)
4) Ganderton G. Unit proccsscs in Pharmacy .
5) Groggin P. K. Unit process in Organic synthesis (McGraw Hill Publication

London)
6) Marshall Sitting: Organic Chemical Process
7) Dryden C. L. Outline of chemical Technology (Affiliated East-West Press Pvt.

Ltd)

10. IMMUNOPHARMACOI,OGY AND IMMUNOASSAYS
(3 HrsIWeek)

1) Basic principles:

Cells ofthe immune system
Non specific immunity
The specific inununologic response antigens and antigen-body binding
Immunoglobulines
The humoral immune response
The ccllular immune response
The control of immune response
The complement system

I
2) Pharmacological aspects of c1hllcal conditions Involving immunological

mechanism
a) Hypersensitivity
b) Delayed Hypersensitivity
c) Immunomodulators

3) Current concepts in therapy and research of drugs for

a) Acquired immuno deficiency syndrome (AIDS)
b) Tissue transplantation (Tmmunosuppresantsand immunoenhanccrs)
c) Cancer
d) Vaccines mid sera
e) Antifertility drug and vaccine
f) Drug allergy

VI) Metbods for (in-vitro and in-vil'o) evaluation of influencing immune system
drugs

VIn Biochemical tests used in Immunology laboratory
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VIII) R:,dioimmassays (RIA), Enzyme multiplied Immunollssay technique
(EMIT)

Fluoroscence polarisation inununoassay (FPLA)
Enzyme linked Immunosoment Assay (ELISA)
Apoenzme- reactivation immunoassay (NlLA)
Substrate labeled flouroscencc immunoassay (SLFLA)
Prosthetic group labeled immwlOassay (PGLI)
Immunomodulators of Indigenous origin (plants)

IX) Fc Receptors
Introduction, strocture and function of antibodies, conformation of

antibodies, Fc8R Family, proteins, transcripts and genes: Gene, Structure and action
of high affinity Fc receptor for immunoglobulin E.

Recommended Books:

1) Kirkwood E and Camona L. Understanding Medicallmmunology (john Wiley
and Sons, New Yord)

2) Humphrey, J, H. and white R. G. Immunology for students of medicine
(Blackwell Scientific Publication London)

3) Goodman and Gilmans. The Pharmacological Basis of Therapeutics (9th Ed.)
McGraw Hill 1996

11.TOXICOLOGY
(3 HrsIWeek)

I) Fundamental Principle:
Introduction, toxicological evidence, common household poisons,
description of subdisciplines of toxicological, qualitative and quantitative
aspects of toxic effects.
Biotransformation: detoxication and bioactivation
Absorption. distribution and elimination ofxenobiotics
Toxicokinetics: quantitative aspect
Dose time -effect relationships

•
II) Molecular aspects ofto:dcology

Cytotoxicity - molecular mechanism of cell death, genetic toxicology
Introduction to carcinogenesis

In) Organ toxicology
Cytopathology general response patterns and morphological aspects
necrosis and apoptosis: Irreversibility of cell damage and cell death.
Dennatotoxico!ogy: Toxicological pathology and methodological aspects
R.espiralory toxicology: toxicological pathology methodological aspect.
Respiratory toxicology; pathophysiology, toxicological pathology and
mechanisms of toxicity

2J
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Gastrointestinal toll:icology: tOll:icological pathology and source of
intestinal toll:icity
Hepatotoll:icological: Mechanisms of liver toxicity and methodology

""",'Nephrotoxicology: toxicological pathology and biochemical toxicology
Cardiovascular toxicology: toxicological pathology and methodology

""''''''.Toxicology of blood: Pathophysiology, toxicological pathology and
mechanism of toxicity
lmmunotoxicology determination of immunotoxic effects and
immunotoxicity mechanism endocrine toxicology
General reproductive toxicology
Functional neurotoxicology
Neurobehavioraltoxicology
Food nutritional toxicology
Medical and clinical toxicology
Ecotoxicology
Occupational toxicology
Carcinogenicity mutagenicity: teratogenicity

Recommended Books:

I) Niesink R. J. M. de Vries J and Hollingcrs M.A. toxicology, Principles and
applications, CRC Press 1996

2) Amdur M.O. Doul J. and Klassen CD. casarettand doull's toxicology
3) Gupta P.K. and salunkhe D.K. Modem toxicology vol - T, II, and 1Il

(metropolitan, New Delhi)

12. PHARMACOKINETICS AND THERAPEUTICS DRUG MONITORING
(3 HnlWeek)

I) a) Introduction to Pharmacokinetics
b) Modcl independent description monoexponential, biexponential and tri
exponential dispositions.
c) Model independent calculation for phamacokicntic parameters half life,
biological half life, Area under the curve values (from time course equations
for c and graphically), Apparent Volwnes.
d) Clearance: Organ Clearance, Total Body clearance, Renal clearance, and
renal function tests based on clearance non renal clearance, Hepatic clearance

2) Comportment models ond their limitation ~ one compartment open model
and multicomparlment models. Kinetics of i.v. iufusion and multiple dose
regimens

3) Physiological factors related to drug absorption
4) Drug distribution and protein binding - Initial drug distribution drug

accwnulation drug distribution and pharmacodynamics, protein binding of
drugs kinetics of protein binding clinical significance of protein binding
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5) BiolJ,"ailability and bioequivnlence definitions relative and absolute
DV'lliabilily, methods of assessing bioilvailability, bioequivalencc studies,
clinical significance ofbioequivalence studies.

6) Therapeutic drug monitoring: introduction, Necessity of TDM Criteria for
valid TOM, Essential for effective TDM, organization of a TDM service,
information requirements for TDM, effectiveness ofTDM

7) Drug selection: Dosage regimen design, Pharmacokinetics of Drug, patient
compliance, Evaluation of Paleinl's response, Measurement of serum drug
concentration, Monitoring serum drug concentration design of dose regimens.
Conversion form Lv. infusion to oral dosing. Detenninaiion of dose
frequently, dosing of drug ill elderly.

8) Analytical aspects ofTDM, Uses ofHPCL and Irnmunoassays in TDM
9) TOM of selected individual drug - aminoglycosides, carhamazepine,

theophylline, digoxin, methotrexate, phenytoin, aspirin, lithium, valproic acid .
•

Recommended Books:

I) Applied Biopharmaceutics and Pharmacokinctics by Leon Shargel and B.C.
Andrew

2) Therapeutic Drug Monitoring and Clinical biochemistry by Mike Halworth
and Nigel Capps.

3) Biophannaceutics and Pharmacokinetics by Robert E. Notari.
4) Principle and prescriptive in drug bioavailability hy S. Karger
5) Pharmaceutics and pharmacy Pratice by Glibert S. Banker
6) Remington's Pharmacetical Sciences
7) Dissolution, biD-availability and biD-equivalence by Abdou
8) Phanna review by leon shargel
9) Current concepts in pharmaceutical Sciences by James Swarbrick
10) Drug Disposition and Phannaceutical hy Stepphen H. Curry
11) Pharmacokinetics by Milo Gilbaldi and Donald Perrier 200 Marcie Dekker Inc.

New York 19982
12) Drug Level monitoring, Analytical techniques, metabolism and

pharmacokinetics
13) Simkin: Handbook ofTDM
14)Goodman & Gilman's The Pharmcological hasis of Therapeutics Ed. J.G.

Hardman, L.E. Limbird, P.B. Molinoff and R. W. Ruddon. International
Edition. McGraw Hill.

15) Principles of drug action the basis of Pharmacology by Goldstein A, Arrow L.
and Kalman ,S.M. 2ndedition. John Wiley & Sons. Incl. New York. 1974.

16)Clinical pharmacokinetics. Concepts and Applications by Rowland M. and
Tozer.T.N 3n1Ed. Lee and Febiger Philadelphia 1995.

17)Pharmacokinetics for pharmaceutical scientist Wagner J.G. Tccbnomic Inc.
Lancaster.P.A.1993

18) Integration of Pharmacokinetics, Pharmacodynamics and Toxicokinetics in
rational drug development. New York 1993

19)Applied Pharmacokinetics, principles of therapeutic drug monitoring hy
Evans.W.E Schentag J.J and Gusko W.J 3n1 Ed. Applied therapeutics Inc.
VanooursH.A 1992
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13. AGROTECUNOLOGY
(3 Un Per Week)

1) SlgnificaneelImportance of Cultivation of medicinal and aromatic plants.
Export potential of medicinal and aromatic plants and their derivatives from
India

2) Cultivation methods of propagation and factors (exogenous and endogenous)
affecting cultivation of medicinal and aromatic plants.
Endogenous factors Mutation, Polyploidy, chemical races, hybridization etc.

Exogenous factors Soil - physical and chemical properties, organic
matter, micro organism of soil, soil classification and soil management, soil
testing. Influence of altitude, temperature, humidity, rainfall/irrigation.
Soil fertility and fertilizers - plant nutrition and their functions, maintenance
of soil fertility, types of manure and fertilizers, mode and time of application
of fertilizcr and manure_
Weeds and Weed Control - disease and pest of medicinal and aromatic crops
and their control

3) Agro products Marketing and Storage
4) Methodology for_ assessJ!lent>of. avail~blllty of medicinal and aromatic

plants materials from the forest.
S) Scientific study of cultivation, coilection nud preparation ,for ~arket of.

.followings, along with their produds and byproduds.
a) Dioscorea
b) Senna
c) Jsapgol
d) Neem
e) Mentha
f) Solanum
g) Jasmine
h) Spimlina

6) Study offollowiug Agro based prodncts;
a) Starch and its derivatives
b) Cellulose and its derivatives
c) Activated Carbon
d) Catechu and Catechin
e) Alginate and its derivates
f) Plant products for insect control
g) Cheese, butter, yoghurt from milk

7) Sericulture(Silk Produdion) - Technique and prospects

Recommended Books ;

i) Wealth of India : CSIR Ncw Delhi
2) A handbook of agriculture -ICAR New Delhi
3) Cultivation and Utilization of medicinal plants, C.K. Atal and 8.M. Kapoor

RRL, CSIR
4) Cultivation and Utili7,alionof Aromatic plants, C.K. Atal and B.M. Kapoor

RRL, CSIR
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5) Spices, Plantation crops, medicinal and aromatic plan18. N.Kapoor. J.B.M.Md.
Abdul Khader, P. Rangaswamy. l. lrmlapan - Oxford and illH Publishing
Company Pvt. Ltd. New Delhi

6) Materia Medica: Nadkami, Kothari

I) Concept of Pharmaceutical Marketing, selling and Organisation dructure:

-
•

14. PHARMACEUTICAL MARKETING
(3 HrsfWeeks)

.,

1) Meaning of pharmaceutical markcting and selling •
2) Organisation structure ofphannaceutical marketing dept. lob responsibilities

of people involved .
. 3) Customers in Pharmaceutical marketing

2) Advertising and Sales Promotion in Pharmaceutical Marketing:

1) Advertising ofPharma products and Detailing concep18.
2) Various sales promotion Methods i18advantagcs and disadvantages
3) Medical representative and his role
4) Various strategies to sell phannaccutical products

.,J Distributor and Retailer In Pharma. Business

•

,

I) Retailer and his importance
2) Dislributor and his importance
3) Retail prescription audit

. Institutional Business :

I) Types of institutions
2) Promotion activities at institutions
3) Advantages ofinstitulionai Business

lIternational Pbarma Marketing Management:

1) International Pharma Market
2) Export management ofphannaceuticals

,mmended Books :

I) Phannaceutical marketing by Subba Rao
2) The Fast Track Carcer. M.R.S.s. Nadkami

I

I

/

~ /•
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15 PHARMACEUTICAL ADMINISTRATION
(3 Urs/Week)

1) Introduction to Pharmacy Administrlltion
I) Concepts, Nature and Purpose of management - Differentiation between

Administration, Management and Organisation
2) Pharmaceutical management: An art, science or profession
3) Social responsibilities of management and functions of management

2) Planning and decision making in pharmaceuticals
1) Planning Purpose and nature and ils use in pharmaceuticals
2) Types of pIarming and standard operating procedures in planning
3) MBO Process and its applicability in pharma marketing
4) Strategies in phanna marketing, policy, procedure and methods in phanna
production ;1
5) Decision making, process and problems

3) Pharmaceutical organization and organizing
1) Organisation structure of phannaceutical industry
2) Authority and delegation and its applicability
3) Line and staff organization concepts

4) Human Resource MlIlIligement In Pharmacenticals
1) Manpower planning and recruitment and selection
2) Various types of training and development in pharmaceutical industry
3) Performance appraisal
4) Directing, Leadership styles, theories ofmotivatiotl, incentives
5) Communication skills and its importance in pharmaceuticals

5) Various controls In Pharmaceutical Indnstry
I) Importance of various controls
2) Budgetary control, Non-budgetary controls in pharmaceuticals
3) Controlling overall perfonnance of pharmacy industry

6) Techniques and models ror improving pbarma perrormance
I) Break even analysis and its application in pharmaceutical industry
2) PERT - CPM method and its application to pharma business
3) Inventory management models useful in pharmaceutical industry

Recommended Books
1) Management, tasks, responsibilities and practices by Peter Drucker

1881. Alfied Publishers Pvt. LTd.
2) Personnel management by C.S. Momoria, Himalaya Publishing House

1992

16. MEDICINAL PLANT BIOTECHNOLOGY
I (3HrslWeek)

I) Introduction to plant genetic structure and molecular biology.
2) Plant gene mapping and molecular maps of plant genomes
3) Methods of quality improvement of plants

a) Chemodemes
b) HybridiUltion
c) Mutation
d) Polyploidy

28 1
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4) Geuc: ,,"Jer In plants
a) ,sing vectors of Agrobacteriwn Ti, co-integrative, Intermediate plasmid
b) DNA mediated gene transfer
Electroporation, microprojectiles, micnJ and macro injection, liposomes,
utrasonication

5) Localisation of transferred gene in genetically modified plants
a) Plant chromosome analysis
b) Gene mapping
c) Use of markers
d) DNA hybridization

6) Application of transgenic plants
a) Resistance of herbicides, insect, fungus and viruses, physiological stress
b) Edible vaccines

7) Planllissue culture
a) Totipotency
b) Culture media
c) Types of culture
d) Cell suspension, organogenesis, embryogenesis, protoplast culture
e) Cell immobilization
f) Bio-Inmsformalion
g) Generation and production of secondary metabolites
h) Germ plasma conservation

Recommended Books

I) Element ofBioteclmology by P. K. Gupta
2) Molecular Biology and Biotechnology. J. M. Walker, E.D. Gingo
3) Essentials of Molecular Biology. David F. A, George.M.M
4) An Introduction to plant tissue culture. M. A. Razdan.
5) Plant Biotechnology - Samtcl
6) Plant tissue culture. Narayanswamy Tata McGraw Hill
7) piant tissue culture. Angela Stafford, Open University Press, Buckingham

1991
8) Plant tissue culture - Dixon
9) Pharmaccutical biotechnology - Vyas, Dixit, CBS publisher 1998
10) Phannacognosy - Trease, Evans ISIh Ed .

17. PHYTOPHARMACEUTICALS
(3 HrsfWeek)

Source, Phytochemistry (Isolation, identification, chemical nature), and physiological
activities of following phytophannaceuticals

I) Anticancer - Taxol, other taxanes, eamptothecin,vinblastine, genticin,
etoposide

2) Nervous Sytem Activities ~ Hypericin, valepotrietcs, gingkolides
3) CVS Activities - Colenol, streptokinase
4) Antiinflammatory - Curcuminoids, guggulipids, boswellic acids,

serratopeptidase

29
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5) Mis(e!lalle<l1l5 - Silymarine, artemisinin, omega 3-fatty acid
Charantin and Momordiscosides, resvcretroL prol:lmi.-.e sulphate. p:-osWf12ndins,

Reeommeoded Books

I). Pharmacognosy - Trease, Evans lSlh Ed.
2) Pharmacognosy - Gokhale,Kokate, Purohit'
3) .Bio chemistry - Delvin
4) Alkaloids. Edited by l.R.F. Manske
5) Various researchjoumals on Natural Products and Thempeutics

"
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IS. DRUG DESIGN
(3 HrsfWecks)

I) Drug Di>~o"","-

-
I) Historical perspectiw
2) Drug Discovery Strategies in Direct Drug De,ig~
indirect drug design.
3) Target selection and lead Identification.

a) Natural product sources
b) Fermentation/Microbial sources
c) Synthetic

;1
(Structure based)

,

2) QSAR-

RECO.'DI!::XDED BOOKS:

1)
2)

3)

. 4)
r 5)

6)
7)
S)

a) Parameters - Lipophilicity. electronic, stenc factors
b) Quantitative I\lodels-
i) Hansch analysis ii) Free Wilson Analysis

c) Other QSAR Approaches
d) Applications of Hansch Amlvsts, Free Wilson AllalHls.

:1

Ii
I 'Ii

I
Hugo Kubingi - QS.4R, Hanseh Analysis and Related approaches Vol. 1
Poul Krogsgaand Lar.;en: A text books of Drug DeSl£:i and Development First
Edi II
Thomas J rerum, C L. Propsl- Computer Aided Drug Design
Pandi Veerapandian - Structure Based Drug design II
Paui S. Charifson - Practical Application> of Computer Aided Drug Design
(:.larcel & Dekker Inc New York) "
Paul Leff - Receptor Based Drug Design i I
Bernard Testa, Walter Fuhrer - Perspectives in Mcdic[c,ai Chemistry
C. Hansr;h Comprehensive l\'ledicinal Chemistry Vol. IV !,

iii) Mixed approach
I. "

i~ill.
["ZnlES. PEPTIDES 1" DRUG DESIGN

i
MOLECULAR i\lODELI>;G li'l DRUG OEsTe" )
I) Introduction to Ivlolecular Modeling: Concepts and \lethods',
a) i\!olecular Mechanics - force fields (Potential encr!!'- function)
b) Energy Minimisation lvlethods - Steepest. descen", Conjugate
Ne\110n methods (Non mathematical)
c) Conformational Analysis
i) Systematic search
ii) "fonle carlo simulations
iIi) 1I1olecuiar dynamic simulations

d) Ligand deSLgn based on 3D stmcture of receplor/enZ\ me

3)

')

c
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19. HERBAL DRUG TECHNOLOGY
(3 HrsfWecl.:) "

c

•

•

1\ Plant EXlract~, Preparation a",1 slandanlizatioll H'
irirlwnio S()/JI/Ilfero, TiJl().\pora "(II"di(o/ia" Cllr,','1lI1a 10;1[;.?, So/anulli
xathocarPlli!!, Ocinmm sanctum, fiRm/ills IC1T61ris, Adhawda ,'asica,
Embliea ojficillolis, Celltclla asiatica, Melia a:adiraciua. ,I

:) Traditional drug f(}rmullltiuns "
i) Avurvedic (Asava, Arishta, Bhasma, Kwaiha. Ghrma. _-\\'aleh~)
ii) Homoeophathy
iii) Siddha
iv) Unani (Sarbat, Saffoof, MazOOlt Jawansh. Loooq) ,
\") Aromatherapy

3) Herbal drug f(}rmulatiolls (Various biological and drug aspeclS)
i) TherapeutIC drugs used I

ii) Cosmetics: Skin, Hair ilf~
..:) Agroproduets of eeono mie sign ifie:\nce Cornoi L S(1'.'Dean,Spimlllla. pectlll.

papam. II~'
~I Standardization of phytopharm:lcell(icals by HPTLC technique [lacoslde,

Andrographolide, Solasodme, Kutkoside, Lupeol 1:1:
:') Standardisantion of phytophanllaccntkals by HPILC technique Bacodise,

Andrographolide, Solasodine, Glycerrhetinic acid, \'a;icine, Sennosides
,IiI

Rerommcnded Books: (For Advanced Phann"cognm)' I. II .I::III Theory}
: ) Herbal Drug Industry: R. D, Chaudhary, EaSlem publishers, New Delhi 1996
:) Wealth of India, C5JR New Delhi (Related Vol) II
: I Cultivation & Utilization of medicinal plants: Alai 6: Kapoor, RRL Jammu
; I Cultivation & Utilization of aromatic plams, Alai &. K~ClOOf,RRL Jammu
: I Various journals related to medicinal plants II
"I Pharmacognosy: Trease W.e. Evans G. E Bailliere 6: Tindall, London, 14th

edtn II
British Herbal Pharmacopoeia: (Vol LlI.lU) Her Maie,,,"s Sevmes. UK.

SI Ayun-edic formulary of Jndia, GO\i. of lndie 1962 ! I
9.1 HPLC methods of drug analvsis: l\-Jamu K Ghosh 'i
:0) Ph;.1ochemieal methods J. B Harborne
: i) VariousI' Research Journals on ,\'jcdlcinal natural prOGuCIS,
::)Pharmacognosy Kokate, Purohit, Gokhllle, 15'" e;;;;ion, Ki,ali Prakashan,

Pune
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20. AOVANCED PHAR1\1ACElJTICS-I (THEORY)!

Tttcorv (3Ilrs/week) Ilii
Prel0rIlluialioo $llldies: 01\ \-arious dosage fonns ,~~h as tablets, cap,;ulcs,
suspension, creams, emulsion, inJectables, opthalamichs, and aerosols etc.

i,
Advances in Solid dosages forms Physics of tables compression, direct compression,
recent advances in tablet coating, microen capsulation and Iuses of newer
encapsulating agents and technique;. Particle size enlargement - various methods and
application. ,I' i.
Advances in hquid dosages forms: Theoretical and particle aspects in the manufacture
of liquid dosage forms such as suspension, emulsion iI
Solublization, formulation of parenteral suspension and emulsion. Techniques aDd
principles involed in the formulation of multi phase and microemulsion. Mechanism of
droplet stabilization. Stability of multiphase and micro emulsion. Destablilization

kinetics. 11
Parentarl dQsa~e forms: Processing of small and large volume parenterl raw materials,
principle and techniquc, Stability evaluation cnvironment, personnel and management
factors in control and quality assurance, I;
Slabilitv studies and Ki~etics: stability and stabilization of Pharma~eU1icals, Stability
calculation, rate equation, activation cnergy calculation, inwpretatiori of kinetic data,
stability data in product development, Accelerated stability testing, Factors to
responsible for destabilization of pharmaceutical product and techniques and means to ~
improve slabiliti Mathematical treatment of stabi lity test data. Calculation shelf life,
Calculation ofQ 10 value and application Q. 10 value in stability testing.

if
Production management: Organization structure, objeclives and polices, good
manufacruring practices, layout of buildings, service, equipments alld maintenance -
detail discussion. Material management handling and transportation, production
planning and control, industrial relations. Safety laws related to production and
liccnsmg factoncs act. 'I"

; h)
Packal!ing Teclmology: Role of packaging in protecting product Packaging materials
such as glass, plastics, metals, and paper based material, ancilI~I)' materials
use in packaging materials, economics of packaging methods and packages. Safety
consideration and law relating to packaging. Ilj

Polvmer Science.:;; Pharmaceutical applj~ation$ of polymer, propeJ1ies of polymers,
Thermodynamics of polymer solulion, phase separation. coacervation and
microencapsulation Polvmer in solid state

'"

-

Book, Recommended:
1) Remi~gto~'s Pharmaceutical application of polymers, propeJ1ies of polymers.
Thermodynamics of polymer solution, phase separation, coacervation and
microencapsulation, Polymcr in solid state. T"

t
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2) Theory and practice of Industrial Pharmacy Leon Lachman. Herbert A
Lieberman and Joseph L kamng, Varghese Publishing Hous~, Bomba}

I: ;
3) Essential of Physical ChemistlJ" and pharmacy Arnikar, Kadam, Gujar, Orielll
Longman. I .

I .
4) Quality Control in The pharmaceutical Industry: Volumes 1,2 and 3, Murrary

d'
5) S. Copper Academic Press, New York and academic Press London.

d
6) Good ManufactufJDg Practices for pharmaceuticals - A plan for total Quality
COntrol. S. H. Willing, M, M. Tuckerman, S, Hitchings, Marcel Dekker, inc New
York- II
7) Pharmaceutical Preformulation bv 1. T, \1,'ells, John \\uey & sons, N. Y.
8) Chemical Stability of Pharmaceutics - A Handbook for Pharmacists
KenDelh A Connors, Gordon L. Amidon. Valuation J. Stelle, John Wiley & Sons,
New York. Ii"
9) PharmaceullcaJ Dosage Forms: Parenteral Medications Volumes I, 2 and 3.
Kenneth E. Vavis, Loan- Lachman and Herbert A Liehman, Marcel Dokker New
York. 11"
10) Pharmaceutical Dosage Forms: Dispersed System VoL I & 2 Edited by as 13
1.1) Pharmaceutical Dosage Forms: Tablets Volumes 1, 2 and 3. 11.
12) Sterile Dosage Fonns, Salvatore Turbo and Rebest E. King Lea and Febiger,
Philadelphia. "
13) Pharmaceutics - The Sciences of Dosage Form Design Mi~hael E. Aulton,
Churchill Livingstone, New York. .~"
14) Adl'ances in Pharmaceutical SClcnces, Edited by Bean, Bockett and Carless

Academic Press, New York. ' . , p ':' ' • _'

15) Dermatological FonnuJation - Percutaneo'us Absorption. Srian W.' Berry,
Marcel Dekker Inc. New York. ',
16) Physical Pharmacy: A N. Martine, James Swarbnck and Commarat", (Lea &

Febiger, Philadelphia)
Iii
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