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JFaculfy of,Fharmacy
Jamia Hamdard,

New Delhi - 110062

Course work for ph. D. programme Bye Laws

{'!ir bc cl)'cctivc l'rom the academic session 2016 and applicable to all ph.D. students)

l. l'rogrrrnme
2. Dulution
3. Mcdiurn ol Instruction and Examination
4. Courcc Structure

Course work for Ph.D.
One semester

English

The cottrsc lvork lvill be assigned credil generally, during one semester minimum 12 credits are
required to be earned for a theory modules of4 credits each. This practically means l2 (hr) x 15
(15 wk/semester) : 180 hr of teaching/contact classes. practically, it comes to 4hrs of contact
ctrasses per week for each modure for a semester ofroughly 15 weeks in a 5-day per week crasses
sfa semoster. A candidate is required to complete three courses.

'[he course distribution is as follows

r\. compursory modure (one course of 4 credits) Research methodorogy, Communication
skills, Copy right and Ethical issues in Research.

B. Core module from electiye courses (one course of4credits)
The elective course modules w r.be selected by the students in consurtation with
supervisor. Supervisor may decide selection of.or.s", a"peraing 

", tn""r"*r..n ,go*.
The department will design 3-4 courses of4 credits each (4g hrV semester).

C. Crossed In terdisciplinary. module (one course of 4 credits)

' A student will be free to serect one course from the modules offered by .the otl-rer
Department/Facurty. This course generally shourd not have any significant overlapping

' lvith the research area of the student. For example, a student registered in science mai
choose a course in Human Rights or Islamic Studies.
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PCEU-PhD.I02
PCEU.PhD.I03
PCEU-trhD- t04
PCEIJ.PhD.I05

Scheme of the examination

Department of Pharmacology

Department of Pharmaceutical Medicine

(One course of 4 credits):
Drug Discovery and Development
Clinical Pharmacology
Clinical Pharmacokinetics and bioequivalence
studies

Interdisoiplinary (one course tom the PI,D 100
course offered other

Department of Pharinaceutics

Paper Code Title of paper Marks L-PlS Credit
Semester

Ph.D. 101
(compulsory)

i00 4-O 4

PCOL-PhD-102
PCOL.PhD-IO3
PCOL.PhD.I04
PCOL-PhD.1O5
PCOL-PhD-106

(One course of 4 credits):
Basic Pharmacology
Cardiovascular Pharmacology
Neuro Pharmacology
Endocrinology (Metabolic Disorder)
Phaimacovi lance

100
100
100
100
i00

2-4

4
4
4
4
4

Intcrdisciplinary (one
cou;se ofleretl by other

course from the PhD
t

100 4

Paper Code Title of papbr Marks L-TlS Credit
Semester

Research Methodology, communication skills,
and Ethical issues in Researchco n

100 4-0 4

100
100
t00

4
4
4

Pa er Code Title of , er Marks L-TlS
Semester

Ph:D. l0l Research Methodol ogy, communication skills,
and Ethical issues in Researchco n

100 4-0 4

(One course of4 credits):
Quality Assurance in Pharmaceutical Industries
Pharmaceutical Regulatory Affairs
Novel Drug Delivery Systems

in Pharmaceutical SciencesNanotechnolo

100
100
t00
100

3-l
3-l
3-1
3-1

4
4
4
4

Interdisciplinary (one
other

course fiom the phD
course of'hred b

100

4

Research Methodology, communication skills,
copy rights and Ethical issues in Research

Ph.D. 101
(compulsory)

PM-PhD-102
PM-PhD-103
PM.PhD.I04

Credit

(compulsory)

4
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>80

75- <80

70-<75

60-<70

55-<60

Depafiment of Pharmaceutical Chemistrv

Department of Pharmacognosy & Fhytochemistry

L = Lecture; P= Practical, T = I utorial, S= Seminar

Grading systcms The grade alvarded to a student in any particurar course wiir be basei oahis,/her performance in the end semester ";;;;;nuhe{ical ooi"rr or. lirr*o"io*, re Ietter grades and their equivalenl

Percentage marks Letter grade Grade point Descrlption of perforrnance

10

9

8

7

6

Outstanding

Excellent

Very good

Good

Average

Pl er Code Title of er:l Ma lks L-TiS Credit
Semester

com uls
Ph.D. 10i

ati
Ethi

esR hearc M thodo o C o mm cunlcv on kiS s,
c n ts danv cal Rn ESearch

100 4-0

PCHE-PhD-102
PCHE.PhD-103
PCHE.PhD-104
PCHE.PhD.IO 5

no e co rsu e( o 4f edcr ts)
Advanc ChemOrgan stry
S ec c Mp ethodstroscop

Desi andDrrg Mo ecular odM e n
Chem fo Nastry tural Products

J-t
J-1
3-1

4
4
4
4

4

Interdisciplinary
PhDfrom thi

other De t.)course ollered li
(one course 100 4

Pa ei Codc Titie of r }llari;s L-T/S CreCit
Semesterl0l

)

Ph.D.
com thi

Research ethM do c o coIIImun cgv a on kis lls,
c rt Eand ca n Research

100 4

PCOG-PhD-102
PCOC-PhD-I03
PCOG.PhD-I04
PCOG-PhD-105
PCOG-PhD.I 06

ts)
Disco

o coe rse( af cr d
Drug Nfromvery atural Sourc

ual C oontra andty Ph em cal).toch Tcchn uesq
laP n B otechno ocv

B d Boprocess atalo-c sysr
B o cao trval tiua o n- tro

100
100
i00
100
100

3-1
3-l
3-1
3-l
3-l

4
4
4
4
4Interd iscip linary PhDfrom the

corme ofeered
(one course
other

100 4

A+

A

t)

c

lssues

100
100
r00
100

lssues
4-0
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Enrned Credits (EC)

The credits for the course in which a student has obtained c (minimum passing grade tbr a
course) or a higher grade will be counted as credits eamed by him/her. Any 

"ou.se-in 
which a

student has below c grade wirl not be counted towards his,4rer eamed credits.

Evaluation of performance

sGPA (semester Grade point Average) may be awarded on successful completion of the
semester.

Calcul:r ticn of SGPA

f (Eamed Credit x Grade points)

SGPA =

Subject code Subject
Credits

Marks Grade
Awarded

Grade
Pqint

Points
SecuredPh.D. 101 4 59 6 24

4 76 A+ 9 36
Ph.D. 103 4 d 32

72 o"
Total Credits
Points secured
SGPA

12

92
92/12:7-66'

5' completion of a credit course incrudes attendance in lectures (minimu m 7 5%),upp"irirg
for the exarhination and receiving c qualifying grua". e uniform quarifoing grade is 55%
marks in each paper. In case a student fairs io'."""ir" a qualifying grade/marks in thecourse, he/she wi be offeredan opportunity to reappear in the examinrtion 

"*, r"".6' Alr students registered for Fh.D. programme iJuding under MoU *" ."qri."d ,ocomprete the course work at Jamia Hamdard. However, permission may be granted toundertake the course work at their lnstitution subject to approvar by Hon,ble viceChancellor.
7' The examination ofthe course nodures may be coordinated by the Dean ofthe respectiveFaculty.

B. Foreign students may also bc required to complete the course work.

,\5
1 \*'

I (Course credits Registered)

For Example

C
Ph.D. 102 A/B/C

70 A
Total
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IH#r.":fiiJourses 
are to be raughr by the deparrments in thsir rcspective Discipiine.

l- Common paper (PhD-101)
2- Quality Assurance in Pharrnaceutical Industries (pCEU-phD_102J-r harmaceutical Reguiatory Aflairs (PcEU-PhD-103)
4- Novel Drug Delivery Systems @cEU-PhD-104)5- Nanotechnology Pharmirceuti cal Scibnces (pCEU-phD- I 05)PharYnac

104).

1- Common Paper (PhD.101),)
Drug Discovery *onr Natl::el Sources eeoc-PbD_ I02)ty Conbol'arnd Phytochemical Techniques(PCOG- phD- 103)4- Plant Bidtecbnology (PCOG- PhD: 104)5- Bioprocess and Bio.catsl.vsis(?COG- phD- 

1 0s)6- Biologlcal Evaliratlon (in-virro) (PCOG- phD- I0O

The IIOD are requested to get the cons;nt of the phD studenis of their departm.ext to oPtthe PhD courses m consultation wilrr their guides, A candidate wili have te cpt thefollowing paperc compulsorily,
l- Common papers, FhD l0l (common to all phD students)

core papers. of Lt-re Deptl as listed above j( under each Depft.3- One inter-disciplinary paper

3- Quati

I

2- Or.e
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Jemia Ha mcllrd, New Delhi
Ph,D. programrn 

c.jllrkgry1nodute I: paper code 10Iuommunlcatiotr Skills Copyright antl Ethical issues in Research

etliodbtogy,

ed{t :z! (i\{inimu m 4g hr teaching, class room <ii cotrtact sixsions in a Seinester)
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i 100

,(i,vrrF- 1
U4: Research Aptitude

ch Meanin g characteristics.an
Identifying a research problem
Steps ofreiearch

,\

d rypes, career options after research degree
..,

JECTIon

\1&a t are different lrpes cfreseaich
cs and.fonlat

papgr, their formats ofp:eseirtation and publications?esis writing: its charact:risti
B: Data Management

Types scurces, acquigilion and interpretaLiot.l of dataT

Y

Y

Y

T

r
I

I

uantitative and gualitative .analys.is of data
phical representaticn air d mapping.of data
C: Application ofllfo rmation a-id Cbmmueiga{ior ?ich4ology flCT) iu reieaich.IeT; mean.iig, advanta ges, disadvantages aad usi:sGeneril. abbrgyiations and terrninology,.of ICT

cs ofinternet and emaiJing.

Development of communrcatjon skills. in. preseuhlion of scientifi c sjni-inars, eye to elEcontact, focir:g to audien ce, questloD & a;rswer seision-s etc.

reference etc.)
One seminar paper pr:paratiorr in power poinr (which includes text, graphs, picture, ialiles,
Art of scientific wririn g: .Sieps to berter writin g, flow method, orgari4ation of material andstyle, drawifig figureg gra phs, t4ble, footnotes, references etc. in a research paperUse of internct networks rn research activi ti.es in searching materj;I, paper .dorvnloading

laws
Ethical issues in research: Ethica
ethical publication ethics

I involving use of anirnal and humaa subjects, professional
Protection of environment and biodiversity

T)

A .r.,--^a

-a

:,

1

itrI,.sp of internet ih resdarch works
lt'l-s LitbratU;e surv

Eai unicafioas.skills
ey of t}e previous lvorks and se:lrb6es for arJicles online and in the_libraryon p: Comri

Roviiw ofan article ir 'the releva
Scientifi c presentations (oral and

llt,ficld and preiaration ofa short
poster)

report-

!

I

!)Y? rl] sribmission ofpapers in different tcxtual tcfiplates.ectiqns ; CopyrigLrt and ethical of research
Introduction to IPR, patent lalvs, process of patenting i-:rese.ar-ch frndin.g, copyright .cyber

.r

l.'
!.

L
L

{',(\
:; il

@
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Paper I fCompulsory inodule 1 ior all PhD programmesJ
Papercode. ?hD-\o\

Total credits:.21. [Minimum 49 hrs including theory, practicals, txtorialsJ

UNIT I
Section A: Research aptitude

. hesearch meaning, characteiistics and types, career option after research degree
o Ident'ifuing a research problem

" Sleps of rescalch
r V/hat are difr"erent types ofresearch paper, their foimats of presentatign. and. .... ....

publications?
. Thbsis writing: its characteristics and format .

. Types, scurces, acquisition and interpretation ofdata

. quantilativc and qua)itative analysis ofdata i

. Graphical representation and mapping of data ''

Sililiijs]:Jl- i

ln-

UNIT II . .

Section CiApplication of information.and communication'technolory [CT] in
research

r ICT: Meaning advintages, disadvantages and uses ..'

. General abbreviations and terminology oflCT
. o Basics of internei ahd E-mailinr
o Uses ofinternet in reiearch works
o Literaturg.survey of thb prev.ious works and searches for articles ohline and

the library

UNIT III
Section D: Communication Skills

. Review ofarticle rn the relevant fleld and preparation ofa short report

. Scienrific presentations (oral and poster)

. Development of communication skills in presentation of scientific seminars, eye
to eye contact, facing Eo audience, quesribn and answer sessions etc.

. One seminar paper presentation in power point (which includes text, graphs,
picture, tables, reference etc.)

- Art of scientific writing: Steps to befter writing, flow method, organization of
material and slyle, drawing figures, graphs, tables, foot.notes, reference etc. in a
research paper.

- Use of internet nerworks in research activities in searching material, paper
downloading submission of paper in different textual templates..

G
\

RESEARC.H IVlETHODOLOGY, COMMUNICATION SKILLS, COPYRIGHT A}JD ETHICAL
ISSUES IN RESEARCH

I

t
I
t
t
I
I
I
n

t

t

l
l
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I
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Section E; CopyrighLand ethics of r.t"-searrh

. Introduction to lPR, patent }awq p.Eoaessing of patenting a research finrlin&
copyright cyber laws

i Ethical issues in iesearch :Ettrucad inrwo[ving use of animar and human
subjects, professional ethical p&[teafior ethics

r Protection of environment add b,ilodfiBersiry

0
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^

-iirtal Crcdit:;i.( liuim::nr .1ri tIr tcachirrg, cltss roon/con tact ie.ssious/Tu toria ls in rr

scnr cster)

Unit I
Basic conccpts of Quality: Quality objectives, Quality assuraBce and rotal euality
management

Quality ..\ssurance ir developmcnt and Production: preformulation studies, development
process oI medicinal products, pre-approval inspection, production, testing, process
anaiytical rechnology (1,A1'), quality assurance in production, quality by Design (ebD),
production hygiene,.
Quality.of analyticrl mcthodologics: Parameters for quality analysis (specificiry, sensitiviry,
linearity, precision, accuracy, nrggedness and system suitability), stabiliiy indicating
method-s.

Unit II
GMPs: 

'lVlain 
principles fbr pharmaceutical products (fundamentals of validarion, De, Ie,

oQ, Pq calibration of instrtrments, validaticn of microbiological and analytical methods).
GMPs tbr starting raw materials (Active pharmaceutical ingredients, pharnaceutjcal
excipients), cMPs lor specific pharmaceutical products (sterile; biological, investigational
prodr.rcts for clinical trials, herbal medicines, radiopharmaceuiicals), Guidelines 1Lr area
olassifiqrtion and air handling units.

lnspcctions antl sampllng o.perafions of pharmaccutical products; Inspection planning,
lnJpcction nranual, inspection errors, sampling plans, sampling procedures. in pharmaceutical
industries.
statistical Qualify control: Shewhart control charts and applications.in qualiry control of

Unit IV.
Good I;atroratory .Prxctice (GLP): General Provisions, Organizational structure,
organization of personnel. facilities, sairple control, lnstrumentation, maintenance and
calibration of equipmenrs, Standard operating Procedures (Sops), standard test procedures
(S"l'Ps), produet identiflcation system, maintenance of records, rei-erence standards, animal
care-

Quality Audits: Raw nraterials, firiished products and analytical procedures, SOps.

llcl'crcnccs:
l. FDA. l:ood and Drug Administration. Cuidance lor Industry. pAT -_ A

Frarnework lbr lnnovative Pharmaceutical Developrnent, Manufacturing, and
Quality Assurance. U.S. Depanment of l-lealth and l-luman Services, I994.

2- lnsriture of Medicine of the National Academies. 'Ihe US conrrritment to global
health. Available at: http://www.nap.edu/. Accessed November',I5, 2010.

3. lnteinatioial Pharmacy Federation (FIP) United Nations Educational, Scientific
and Cultural Organization (Lh{ESCO), World Health Organization pharmacyL

:

lq\
\tr

t
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Unit tli
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LiiLrcaiion 'lash Forcc. i,cl:ort platl- i\vaiiable i.lt: Illtp://ww-,,v.ll p.crt'g./. Accessed

t)c toirc r l- lU lr).
.]. ll. Wcinel<titter, Compact and eificient contjnucus mixing pror:esses lbr

produclioll ol foocl anrl pharmaceutical porvders, Trer.]ds Food Sci. Tdch. 20
(2009) s48-s50.

5. O. Berntsson, L.-G. Danielsson, B. Lagerholm, S. Folestad, Quantitative in-line
rro;ritoring of powder blending by near inlrared reflection spectroscopy, Powder
Technol. 123 (2002) I 85-193.

6. E.FI. Hardy, J. Lloferer, C. Kaspeq The mixing state of fine powders measured by
magnetic resonance imaging, Powder Technol. 17 QA07) 1212.

7. wo;ld Health Organisation. Expert Committee on Specifications fcr
Pharmaceurical Preparations. WHO Orgun. Tech. Rep. Ser. 418, Annexes I and

2. Ccncva ( I 969).

("0
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'l'ot.l Credit: li{iVlinirnum 4.{IIr tceching, classror)m,/contact scssions,rT utori:r Is in I
semester)

Unit I
Overvierv ol the drug regulatory aspects in various countries- e.g. India, US,
European and Chinai- Similarities and differences
Central Drugg Standard Control Organisation (CDSCO): Functions and
Responsibilities.

Unit II
tioorJ Ilcgula tory Pmcticcs (GRP): Definition; GRP and pharmaceutical indr.rsiry,
QLrality ar-rd quantity ol data, authenticity of data, Dossier strlrcture; obJigatory arid
optional studies, development and registration stmtegy, rtole of GRp after registration of
pharmaceuticals, GRP rvith regalds to licensing authorities and supervisory bodies. .

Unit III
ICII Guidclines; Qualiry iopics, safety topics, etficacy topics, mu.ltidisciplinary, ICH
global cooperation..MedDRA
wlio Guidetines: wllo certification scheme on the quality bf pharmabeutical products
moving in the internatlonal commerce, exchange of intbrmaridn, who Intemadonal Drug
monitorinp.-:-a:

L
!
L
L
I

!
L
!

\_

I
\_

L
t
L
I
!
!

\_

I
\-

L

I

I

L

Unit IY
Invcstigational New f)rug: Need of a-n IND, content and format of an IND application,
Submission of an IND and its review, FDA review of an IND.
'l'hc Nclv l)rug Applic.rtion: Overview, Iaws regulatior.ts arid guirlance, new drug
dc'rc.lopmenL and approval, NDA development preclinical investigation, new drug
application (phese I, phasc Il,.phase III, phase IV and. Post marketing surveillance),
Contents of the NDA as per Schedule-Y (chemistry, manufacturing, testing, packaging,
labeling, controls, pre-clinical, clinical data), Human Pharmacokinetic and bioavailability
testing requirements, Cornmon technical docurrlelt.(CTD) for NDA, Submission, review
and maintenance of NDA. I-lybrid NDA(505(b)2).
Genoric Drug i)cvclopmcnt: Generic dnrgs, Need of generics, Birth of Generics: The
Llarclr Waxmrn Act of I984, Abbieviated New Drug App.lication (ANDA), Similarity
and Oornparison of NDz\ and'ANDA applioation requirements, Format, submission
requiremenls, Submission to the FDA, Application review by the FDA, Orange book,
Bioe_quivalence testing requirements, requirement of biosimilars, biowaiVers, FDA
Bioequivalence iimits, Para certifications, FDA approval process> Method of preparation
ol'DMF.

ll c lt rc rr ccs:
I . lnvcstigational Ncw l)nrg Application5, Code of lrccleral Regulations, Title 2l

(l:otid urrd l)r'Lrgs). part ]12. Covcrnmenr Printing Otlicc. April 1, 1995.

I
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.r ,(,iir,i,, r., .,-:t.:.iti, . i-.rllt.ilt. .l; Lj ,t.itlli .li [:i,;;Sii3.ti.,.;:,,..l _,,cii Lit,.tgr\llpli!::*io,s 11i.lI_rs i ttr: .p l.iz.ise il SL.,ai., of Or,'rgs. Lrcludi.g Well-(.lharac rerized. Tirerape,ric, B_iotechnoiogi,._tierir.a p..ai,.,.. C"rrt*.-i". n"rgilvalLrarion 
-anC 

Resoarch (CDEII) ond L",.,t", 6,. bi;].g,", Evaluarion a'dRescarch (C[]Ei{), Covernment printing Ofice. No"JriU". , csS.IND process and.Review proceduresl frf^"rri "f 
p"iicies and procedures

6030. Center for Drug Evaluaiion *a n..""1"1.-n" r;"Ji eDotsaApproved Dr,g proddcts with Therapeuti" Edi;;i;" Eva.luations, 23rdEdition, 200i, US Govemment prinring Office
Achilladelis B, Antonakis N.- The dyn-amics of technological innovation: thecase of the pharmaceutical indus.rry. ilesearch p"iiy-iOtir; 30:535_gg.Verband Forschender Arznemittelherst.f f .. 

".V. 
't6"Lan Association ofResearch-based l)harmaceuticar companid ii* pir"-r"""*ticar Industry inGermany---Siatistics 200g; 200g:

Grabowski I{. Are the economics of phaimaceutical research a::rl clevelopmeni
:kiei^g1.f-._"gucr,ivily,.patents and'politicaLpr.r.u,I..l-pnur_acoEconomics
2404:22:lt5*24.
Ilooncy KC. Clrrllenges 

lced. by rhd pharmaceutical .indus.:ry: traininggrrduarcs ioi enrployment.in phaimaceu;;i';i;;: ;rropean Journat ofPharmaceutical Sciences 200t ; l)S53_9
Schwditzer SO. pharmace"mil""r"Ats 

anil policy. New york: OxfordUniversity Press; 2007.

5

6

7

8

9.

10.

ll.

12.

Fleni, D, Lexchia J.ft" ol1lu:*tcal. industry..as a.rnedicines provider.The Lancet 2002; 360(9345j:r 59G_5.
Resnik DB. The distributior-_ 

_of biomedical ..".rrih-..io*ces andiiiremational j ustice. Devetopins w"rk Bi";;hi* ,oio,oi , l,n, .rr.f)anzon pM. Nicholsorr S, pereiraF N.S. p;;*ti"iry, -i., pf,-u.rnu".utl"ut_biotechnology R&D: the role.of experience 
""J.r,^"J.r. Journar of FlearthEconomics 200 5 ; 24(2):3 1 7_39.

13 , Epstein RJ. Crorvth of rhe Asian health_care market: Global implications forrhe phrirmaceuricet ind,stry. N"n". n*i"*;;; bil*"."zt;;,6( l0):78s.-92.
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unit ltt
Ophthalrnic drug dclivery systems: Introduqtion to ophthalm.ic drug delivery,'
pharmacokinetic consideration, No,vel approaches to'oCular drug deliVqfy and.gyaluaiions
Muiosiii hrug delivery systems: Introduction, mucosa as a route of drug administratibn,.
types of mucoadhcsive drug delivery systems, design and fabricati6n of mucosal dmg

-delivcry syst6nrs. in t'itr<t and ir vivo evaluation;

H r-) V {', i- I-} lt U {l l) ii L I.v' iili1' 5:- .\'T fl i\lS
I'otrl {-rcrlit:.{- (}.linimum {8 1..{ x t0xching, clltssrooutr'tolltrlct sossions/'f utorilIs in :r

scmcs tcr)

Unit II
I'ransdermal Drug Dclivcry Systems: Introduction, Skin as a. route of drug
administration, Types of, Transderr:ra.l drug delivery systems (TDDS), Prefoimulaticn
issues, .-Pemrcation..inhancenrent techniques. ..Formul.ation. Design and .fabrication,
Physiochemical c hzllacleriz.alion , ln vilro/ ex.vivo skin permeation, stidies, Mechanism of
skin permeation. SIcin irritancy test. in-r,ivo pliarmacokinetiis evalrriition, in vitro-in vivo
conelation. in r.,j.rt pl.rarriaoodynamic evaluation. and stabiliry asp'ecs.

llnit lV
Intelligent drug dclivcry systems: Magnetically modulated, ultrasonically modulated,
electrically regulated, photo-respopsve, tempemrure sensitivg pll sensitive, inflammation
responsive, g.lucose scnsiLive polymers, urea responsive delivery-.
IJiochcmicnl :rnd mo.lccul:rr biology :rpproachcs to coitrolled drug delivcry:
Micropartic ulate drug caniers, liposomes and stealth liposbmes, rnicrospheres, selective
endocytosis o l' nrac.romole ctrlar drug caniers. antjbodies lbr drug delivery, resea.led

erytluocytcs, niosotnes.
lVliscclllnsou.r lbrms ol' ney drug delivcry systems: Design and fabrication of
parentcral, inrplantable and pther fcrms of drug delivery such as carier or vector
mediatcd delivery systems for biological macromolecules

llcfercnccs
I Robinson.l.lL. ct Vinoet ll-1,. I-ee.,1987. Controlled drug delivery, fi-rndamentals

an<J Applications. Vol.29.2"d ed. Marcel lfekker, Inc. New York.
2. l:idith Vle thiowitz-Ilncyclbpaed ia of'Controlled Drug Delivery.,2002. YoI I &
2,.lohrr Wilcy & Sons, Irrc.

4. S.l). Vyas and lloop K K.har., 2OO2.Targetted and Controlled Drug Delivery'
Novcl (larner Systems, C-BS i)rrblishers. New Delhi.

rb

L_

IJnit I
Oral Controlled drug delivery systems: Design dnd.fabrication of diffusion controlled,
dissolution controlled, osmotic, gastroretentive delivery systems, device mediated
controlled dnrg delivery systems, orally disintegrating systems, biodegradable Pqlymeric'
delivery systems. Controlled drug delivery polymers, role of Polymers in dmg delivery,
pharmacokinetic/phzrrmacodynamic basis of oral controlled drug delivery-

l-
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nl t III.. -,
Polymer .Mi'cellcs as Drug Carricrs: Polymer micelle structures, drug .loading and ..

release. pharmacokinetic and bio-distribution, drug delivery applications.
Polymcric Vcsiclos irnd NiosomcS as drug carricrs: Polymeric Vesicle drug delivery
applications, Responsivc ielease, Non-ionic Srtfactant Vesiiles (Niosomes), Niosome
delivery applications.
Microemutsions. as f)rug Dclivcry Vehicles: Self emulsifying' drug, delivery systems
(SEDDS) design and formulation aspects, routes of administration

lJuit.lV
l,ipirJic Core .Nanocrrpsulcs: Lipidic Nanocapsule formulation and strllcture, Electrical
and biological propefties, Phannacokinetic stuclies and Biodistribuiion,. drug
cnca psulation and rc lcase.
l.,ipoprotcins: I'hc Structure of lipoproteins, Chylom.icron, VLDL, LDL, HDL and
Cholesterol-rich En:ulsions (LDE) as Pharmacoutical Carriers-.-...,...

Solid l,ipid N:rnoplrticles: Ingredients and prqduction 'methods, SLN structure and
clraracterization, The " l'-rozen Emulsion Moddl" and e ternative SLN models,
Nanostructured t,ipid Carriers (NLC), Drug localization and release, administration
r'{)utes.

\

ll c lc rcnccs

,c
D

U nir I

Introduction of Nan op;r rticula te Drug Deiivery: Needs and requirements. Use of
Nanotechnology in herbo-mir:era.l producs of the traditional systerns of medicine,
Nanotoxicology and Safety eva.luation of nano-formulations, . Applications of
'nanoparticulate drug delivery systems in certain relevant therapeutic areas.
Polyrneric Nanoparticlcs as Drug Carriers and Controlled Rclease Deyices:
Nanoparticle drug release mechanisrns, site specific targeting with nanoparticles,

. 
ilportance of size and surl'ace properties.

Ilnit II
Drug Nanocrystals/Nanosuspensions for fhc pelilgy l{ liqgtty sbluble {ffg:i .' Physicociremical propeilid!, piodriciiori meihodi, dpplicaiion ioutes.

. Nanticapsulcs,' Preparation, characterization drug re.lease riechanisms and therapeutic
'applicrtions.
' I;otym".ic Nanoparticles for I)clivcry in the Ges tro-Intes tin a I 'l'ra ct: Anatomical and
. ph;,siological .col)siderations of gastro-intestinal tact for "Delivery; Prei'aration of .

polyrne-ric naroparticles, drug deliVery iu .ther oral cavity, nanoparticles for delivery of
drugs and vaccines in the srnall intestine, nanoparticles for colon-specific delivery,
toxicology and regulatory.Aspects --- ''

L

!
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l. Vladimir P l-ttrcirilin_. l{}116. Norihoasteut Universit_v. USr\. Nait cpaiiit rr iates rts
tin:q C:,r'ricr's. lmperial t ,,)luge pr.css.

2. I hass,. I).. Delccr-s, ,\i.. parhak. y.. 2007 Nanoparticulaie Drue Deliverv
Systerrrs. Iniblna FIealrh Carr: . Vol 166. New york, Loncton. - 

- -' - -'- '-'r
3. S-P. Vyn5 and lloop K-Khar.,2002. Targetted and Controlled Drug Delivery:

Novel Carrier Systenrs, CBS publishers, New Oettri.
4. Torchilin- v.'2008. Fundamental biochemicar technorogy. nrultiflurctional

pharmacer:tical nanocarriers. Vo.l 4 springer, Boston USA. 
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Topics

Estimaljon of pD2 varues of tlvo agonists anc ileie:r:r:,::tit-.;r ci rerativ-e affinity

Esiim3tion oi pA2 v:lues of t-*.o antrgonisls .-..1 j::::;i.:i::icn;:lttivb potency

Unit 2
Blind screenin g o f drugs

Design ofscreening

BIind Screening of a CNS deprcssant

Rlind Screening of c CIIS stimulant

Unit 3
Clinical trials and Schedule y

Determinants of inter- individual variction in re5porre to Crgs

Fstimation of NTs Neurotransmitters (Hist, 5lI[

ID
,)

,e
rd
,s

6\l

^\

EyalqalioE strltesies for Iew druss

Unit I
Drug Receptoi interaction studies
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TIXEO*.Y : SYtr-L.\BUS FOR. Ph.D. CO{JRSE 1,VOR.J{

SUts.]ECT : CAR}TOYASCULAR. PEIAR.T,IACOLOGY
h,D, PharmacologY)

Xlnit I

Genetics of human obesitY

Effect of ;nvironment factoB on obesity

Curent treatilent modalities of obesity

,A.nimal models .of obesity

Unit 2

E{ypertension: Definition, nerv coneepts:nd approaches for thC treatment ofhypertensibn '

ireatment of myocardial ischaemia ' '

,{therosilerosis: Defrnition, pathogeaesis aad approachos for tlre teatmelt ofat}ierosclerosis

Unit 3

v-3
r')
r-;
I-P
9-3
r'$
i-$
i*s
ffi
n\,
FQ

*a
lr

PRACTICAL 
...:

To measure the ireart rate and tlie blood press,re'(s"ystoUo aira aiastolic BP)'in Wistar r&ts Esfug

*i *ii-"rff ."tfrod by ndn-invasive blcnrd pressure (NIBP) recorder' . :

-To induce obesity by fdeding high fat diet p0 gm/daylrat p'-o.)fo,r iperiod of 4 weekS iu Wi*s
;;;;;;t"'trr" uoay *"igt t gain andbodv mass indexiBMl)'

To measure seruin apolipoprotein:-A a!}d E levelsin above model.of obesiry in wistar.rats

Tomeasurethefatpcdweig'lrr(perirena!epidydimal/uterine,mesenteric).andorgansweigfu

3
)

{Hear, Liver, KidneY)'

Unit 4

,

)

To induce obesity by gold.thioglucose {siogte ip' dose of 300 mg/ke) i' S:::db:l" mi31 of

;;i;;;; + *."tt'oii und ,I"*ure*at Iodv'weight, bodv mass srdex @MI) atur lmirsatr&

"irrrrrgjz 
*;"k'';f ;"-

Tomeasuretheobesifybiomarker(e.9Iept!n,insulinetc.)inabovemodels.
i; ;;;;;;;; ;;; apolipoprotein-A J,c ts ie'els in above rsodel of obesitv in Swiss rnice'

)
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Unit 1

Molecular mechanisms' markers {hiochenical and / or neuroimaging and geneeicooff

Epileptogenests

fl'$.""1*diifri**Llxs;#"#ff J;"l![:]oei'aai'"*"'

Unit 3..
Practical ' r screeni-ng of drug 'aIf' ecting' the following:
Relravioral animal moddls lo

AnxieryJike Uer'a'ior; ry'geit:"o'A;i *tt' ft'evated plus 4aze)

' .Depression-like behaviors 1tl"J]t*;t' "* 
Tail 'susPension 

tesO

r -"',,i"o & Memorv (Acuv#;#;;;i;t:o' Spontaaeous Alternati

;?l'# ;? il;ia;l'iiti"ii"a pr'"u prereftnce)

il"ffi;;; ;;;iitY ryiue"Portr onerYzurl

- ;i.*";;;;di*,ion (rota ro4 r+ streogtn testl' '

,.
uuit 4 

asiD.s and their metabolites in brail
HPLC analYsis of biogenc I

Release of neurotransmlners by brain microdialysis '

on)

o EP

eurdscience textbooks

H#JT.l[ffi""",i'il? *];il;; ;"'""d pharmacorory/neuoecienca' iournar$ in

Science direct, Wiley' Bentham sciencc journals otc

l{ e ilro P h a ::rn I c o io gY-

(Ph'D' ?harmrcotogY)

unir2 " "rns 
"o 

N europharmacology
MicrodialYsis rnd its aPPtlcatto

Primrry neuron:l t"ll "'lYt"t',"*i::y ud ccnftrcal microscopy to Neurop'nar'nrcolo3y
ApplicaLions of lmrnuoohrstoc

@
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Diabetes and Insulin resistamae 
in / Gl***reerll*enapied

I,"*.r'O**, in treatmert 6f&B@s (DPP'IV modifiers' Lncrei

Unit 1

Dia6etio DYsliPidemia

Diabetic CardiomYoPathY

Diabetic NePhroPatl-rY

Unii 2

Diaberic RetinoPathy'

Diebetic NeuroPaLhY

Diebetes rnd mernory

i.".ro, uor**u in the Put&qhlpiolory 
of diabetes

Unit 3

. gnctical) '

I;",i*; *Dia.tbeiemd GYP. I 'md lYPe 
D 

'

Estimation of I{bA }evel

;;;;; ;""rin ia w'ffi* aud bY I{Pr-c

. Opp W Assay by El'Is&rsia&Flotrometry

Estimation of C-reacb'Fe Pr€eful

Unit 4

Evaluation of LiPid

Er"luotion of Adencaiiff* Eeaminase activiU

Evaluation of OGTT au*$ klgrli* Tolerance lest 
,

Estimation of microalhumhl in r:rine'

titimation of reninFJ
FJ
FS
FJ

fiJ

'i- i?}

****HW?iiB'T"l'i'"'11' * *,,'
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Pi'actigril: The instructor and studbnt will pick and Biepaie a !)eei-ieviewed article (e.g. from
joumais, study sections) for class discussion that demonstrates of involves innovative
epidemiolory content or methods

Practical: Identification of at least two. therapeuiib,a;gag j! Wiiibh-stud-e.frt intend;to do.,monitoring
of treatment chai.ts and presgfplipns-.Ievip.wiqg.:. SiE4p.qts., al9.,.r:e.quiied. tq: identi8. personal
leaming outcomes relevant to'th.eir'choseri'therapeutii'areas; prqpiribifig'and modifring therapy
for identified diseese conditions.
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CI-INICAN., PHAR]VIACY A]\D PETARMACOYf Gtrl,,A.I{,C]O
E4#acc$d€*e:Hffi (Ph.D. Fbarmacology) "

Unit I
Clinical Phsrmacy Practice, pharmaceutical care and research methods in pharmacy:
.Concepts of clinical pharmaci practice and nianaged. health care, critica.l literature appraisal,
planning and design ofresearch projects in clinical pharmacy and health sewices research.

Prescribing and prescription monitoring: Influences on, and psy0hology of presciibing, types
9f prescription. prescription wiiting, alplica:ti<,n of evidence based practice in:I,iescribing,

..frimework for praetice budgbts a.rd co!t- effective prescribing, medication sn"ois, ooncept of
audit,monitoringandevaluadbnofprescribing'prac.Jce.

Phannacoepidemiology.:. Introduction to epidemiglory, core epidemiologic.furiction, descriptive
and aaalytic epidemiolofly, dirta coligction, organizing data"'types of variabies, frequency
distributions, 

. 
measures of centraf teirdency and spread, measures of riiks, summarizing and

displaying prrblic health data" softwares employed in pharmacoepidemiolo$r,
1',

Practicil:.T.he student will be e4gosed to one basio statistics . software and htroduced to.

regression methods. Emphasis wi!!. be on modeling &iven by.acfual data &om stu:dies in a.variety
of areas from health. The prireary practibe will be. for'niultiple linear .regressibn, logistic
regression, and Po.isson regression..A maiil goal is to deiermine'whal approach to use amonB the

.liner and nonlinear models. : .

fle:rl theconomics: Economiis. concept in individual consumer decision makihg, hea.lth care
market, concept of heahh care -insurance, Govemment iirvolvement in h8alt}cane,

. pharmacoeco'n6mics and compa;irig'diffeient..pbalr4aooecbnomic methodologics, Approach and
iteps. for conducting pharmaboeconomic evaiuitions.

Pr:rctical: The students will bi taught how to calculate individual cost of drug, direct cost,
indirect cost and total cost of prescriptibn, Cost minimization, Cost Effectiveness & Cost Benefit
Analyses using simuJated case srudies.

Post-Marketing Safefy Suryeilhnce: An overyiew of post-marketing safety. surveilance (PMSS)
in tbe context of America (FDA), European medical elaluation agegcy Japan, Asia-pacific and
intemational (ICH-E2C) regulatory requiremenl Historical overview of FMSS, tho rolc of
epidemiological methods in identifying signals and quariti&in& assessing, and. preverting
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\lerliurUiig:l issues. DencI;ls "A 

lt'nii'tiun' oi';rl'et-j it:r-veiiirr'n-cc 5\ j;e:rli- i:r::citt.:'4 ii;rrttJ:s' rl';

ilbilily lo rEfute thise 'ig'"tt' -J*t'"ion'i t'f it"f 'tilSatiorrs 
inherenr iu the ;ond'rct of PIvlSli

ndertake c:rtrselily ilssessments irsirrg ditfertnt typc '-'i

, WHO probability scale' Europeen ABO system ano
tl'

f,

l
:\
.t\_

?,riotrc1rl '- Case studY will be Provided to rt

assessment sca

system)

les (Naranjo's cale

Pharmacbvigilance Operations: The mechanics and oPerations of a pharmacovigilance

':rProcessing center lnc luding organizational structurd and the business environment, safety

- 
database desig! and structure, MeDDRA coding Medicinal Product Dictionary, human resource

management, Process excellence, contlnuous quality improvement, and data exchange

agreements. PreParatio n of regu latory documents (such as CIOMS forms and Periodic SaferY

Update reports) and regulatory inipections and Phirmacovigilance QA- Intioduction to

phn rmacovi gilance soflwares'

Practical: Student will be expQsed to one functional p'harmacovigilarice centre and demonstrated

##i;il;;'"'i pil,""ai"''gtl*t" t*r'" atrd so'{twares used there' (4 hrs )

Unit 3
f)urnletivenrethodsinfh:rrnracovigilance:UnderstaildingofinterpretationofCctafor
dicison-making appti"a statisiicJ;H'pkt' quaniitative measures of benefi! and exposure

esrimation. Signaling *a ,,r*"ifi*:" *ifi-tl "l,r"r"d,.along 
with"the interpreutibn of clinical'

post marketing and epid"*iotogicHir""' i;!;"tt m"rics' uid compliance science' (1 hrs')

Prrctical: Students wiil examine casc studies and practice benefit-risk assessment' review

iliiii;IiTo, qu"ntitutir" u"n"6lilirifra,r'il*a o*ir" tl";' practical application in decision

mak.ing. . ..

The Regulatory anrl Legal Brsis of Phrimacoiigilance: Regulatory and legal' aspects'related to

medical devices, ou"r-*"-"ot"ui;;^;"fi;: ;a a*g-i*i"" combinations' Partnership '

agrcements, pharmacovigilcntl""$*$X a; fri'g"*" "-a licensing and acquisitions' and

product liability issues' 
.

f;illtX,r""t,*,,t,ce in special cases and heslth'care;"t:,13;'};1T::t?"ffi#Jg;f"'
Pregnancy, Elderlv, vaccrne:"iif ;;ili;;;;; & altemative rhedicine' Introduction to

concept of health care '"'";;'e";;;;*t 
*{ p'i'ut" tt"ror initiative in national and

ii'"r;ii#r ti""uio' Pharmacy profession and heahh care reform'

Pr:rctical: Crse srudy from the area 
-of 

special "*?:-Yl-b" 
provided to undertake causality

ilGG**s using different ipi-"t ""I'Jrtv T:T:T::1 scales (Naranjo's scale' wHo

il;""ffit;I."ito'Eq'";tq' ABo svstem and Bavesian svstemP

Drug [Ionitoriug.methods: Introduction to therapeutic-drug monitbring'(TDM] Monitoring tee

druq cor.lcenrrarion., or"*r"*'i-i-Jfi"uit""n qu". fo, mersuring ";,centrations 
in biolog:c:rl

t1uii. basic principles..of d#;ili#:'""i'iort,, clinical util-irv of TDM' post analvtrcal

issues (handing individual #ffi[tj;ffi*tl'a pm"rb)' Prediction techniques for dost:

"p,i^ii"ti"", 
iho'*u"o""ono*ics of TDM' 
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sB*.ted ulknorvn concentrrtion tbr each 'lrug"

- $.lecarttry RL and Schefermeyer KVd'

?hrmacist

li*bks recommended
iir,rd:uciicn to healthcare delivery: A pi-mei: liu

Skom BL and Kimm-el EL- fext book of eqryry.d*'iolory' John Wiley & sons Ltd'

&lenn R D and Andrew E B- Pharmacovigt?rnae' 'ffi Wiley & sons Ltd'

Basgupta A. Handbook of Drug Monitorfug 1&{etffi..-}Iumana Press Inc'
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)
lJnit I

ChemistrY of Protecting grouPs:

phenolic grouPs'

Unit II

Frietlel craft acylation'

Unit III

Unit IV

.ASsY etric SYnthesis: F

ReterosYnlhetic methods'

P1ldty, stereoselective C-

Proteclion of alcohols, carbonyl' antl carboxylie' mnino and

L

Ilcactionsofsyntlrcticimportencc:Benziiicacidrearrangement.l-loffman'srearra$g,erne}rt,
Birch reduction, fittf't' inaoi" 

'ynthe*s' 
Wagner-Meerwein rearrangement' Pachman rcacdon'

-lt

'\:l

1-;5
t..*ai

i{...\
:v,\3

i\5
.il

+""
".ri+..*
d-rD
d.r)
H.r,ffi
#
d
#
-d
dd
#
"&

gano-li thium reagent' Fetizon' s rcagenl

I{erlcrts in Org:uric Synthcsis: Pyridinium chlorrtle' Orl

/a o^oo, / celite)' O'*lu'l r*t'ooxirte (OSO4)' pyridinium chloro-chromate (PCC);2' 2'-
\nbruvr -- - ..:m diccetrte. Fenton's Reagent.
DipyridYl disulPhidel Palleot

Green Chemistry: Principles' Metxics' Ferspecives of Pharmaceutical Industries" gleel '

cliscoveries, greener reactiont' """fy-it" 'ft"*ative 
reaction media' greener technotrogy'

suStainahle synti'esi* oi Pf'o"''il""itl"' **.ance of Green Chemistry in Drug Discovery'

rochirality'Substraeandproductscleclivities,Aspectsof,Stereoand^io;."O, 
"f 

Ournrmetric synthesis! determination of enantiorvleric

C bond forrnation'

Recoinrnended Books:

l M F. Deorge' Wilson & Gisvold's; A text book or Organic Medicinal & Flra*naceu'tica}

' ;;;;;,;'h ed'' J Lippincou- co Philadhelphia USA'

2. G- l,.Patrick, An lntrotluction to Nledicinal Chemistry' 2nd ed'' Oxford l-]'niversiry hess'

"0

nj

New York, USA'

J. lvlarch, Advance Orgarric Chernistry- reaction mechanism and sti-uctules' Johl Sliley &

Sons. New York, USA

V. K. Ahluwalja' R. r\ggarwal. Orginic Synthesis: Special Techniques, }.tarosa
4

Publishing House' Nerv Delhi
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J. ll. Clark. D. .l v-l.Il:quuric. !{o1'Itibotk of Green Clrernistrl' and 
-fee llxology' \\ile-v--

RIackrvell.2002.

7. R. E. Garvley, Princip[e c''F Aursqnretnc Synthesis' Elsevier'

S. S. G. Dutta, A nelv los,i( an $fedrasftemistry: Concept and Mechanisrra' Mhcmilihn:

9. B. P. Mundy, M. G- Ellefied, tr" Si; Favarrio' Name Reactions and Reag€iqt$ rr0 Oxgamc

synthesis, 2n'r ed.. JoT'm &fl#rry & $o*s' New York' USA'
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I'otal Creilits: 3 (l,{lnitru'm '15 l.rrs Teaching Program:le / Ctrl'taet ses'si'on /'lutorials in

Unit I

Samester)

In frared SPectroscoPY:

. Features of IR

. FT-IR: Ttieory and is Applications

Unit II

Interpretation orlR spectrum of drugs mentioned in EF-{Faraoetarrol' lsoniazid' Aspirin'

Phenytoin, BenzYlPenicillin)

Nuclear Mag;irelic Resonancg Spectroscopy:

,H-NNtR, ,,C-l,l,,iil eid 2D- NMn(COSY) and DEPT

I ' r trr *'lMR and ''C NIvIR spectrum of,Erh'yf icetate' EJhyl Benzene'
. . . ]nterpretalloll oi tl-I.

ibrp-*o. Pa*cetamol' Phenyl Ethyl ?cet?te1 Isoniazidi' 
'

Unit III

M?ss SP-99lIo-99o?X;

Interpretation of''Mass spectrum n I Papaverine' Nicotimi Ephextriac' Hygrine' Quercitin'

Caffeine.

TanCern rnass s.pectrom etry

Applications of LCMS, GCNzIS

Unit IV

Ultraviolet SPectroscoPY:

r Types of transitions

. Qualitative and quantitative analysis

. W.i()(lwird's rule

t.IV absorption of flavonoicls' Coumarins' Carotent

f.
l

SPECTROSCO
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,"Recomrtenoeo rtltlxs:

l.R.tvl.Silversiein.i,]!.,',l.i'C:i.]]..Sp.:itroscopicldentiiicationsofO'r3arrici!]orr'porrncs,
url, ed.. i . . rv Yor l<.

2. W. Kemp, Organic Spt*i.r'''*s;ol:ili' l'r ed ' Mlacmillan Llumsphire' I:i K'

3.D.H.Williams,l.FX*r:sfuogS;;ectroscopicMethodsinOrganicCheluistry'1'atoivlc-Graw
Hill. Publisher. Nerv 0--trhi.

4. D. L. Pavia. G. M. Laolpmac" G' S' Kriz' Inboductibn to Specti-oscop''y' ]od' ed-' Harcourt

college Publishers- PtriXadelphi a- USA'

5.. Jagmohan, Organic $parhoscapy: Principles and Applications' 'Alpha Science

lntemational Ltd.

6. Y. R. Sharma, Elemenr:r"ry Organic Spectroscopy- Principle and Chernicai Applicaions'

S. Chancl. Group Pub'l',sher- D:lhi-'

, oi i.;-'jrriic Compounds' 6'5 ed . l'''ew Age Fubli::i::ns'
:

8. 11. H. \lillid, L. L" !i'LTi-tl. l' A' Dean' lntemational lvl:thqCs of Acaiysis' r/art

Nostrend Reinold, ]'iew' Yirk' -'SA"
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-f otal Crerlits: i {h{inimum 45 hrs. -i'eaching 
Programme / Contact:i:ssion / Tutorials rn

Sem:s',tr'!

1 unlt i

-r Methods and recenl devolopment in computer aided drug design arrd it'q }ir$itations.

3 Docking: Molecular, Rigrd. Flexible and manual.
.{- introduction to Molecular modeling and its appiication in Drug D,isco.very
{

Molecular gpphics and applications.

:l

QSAR (Hamrnett equadon, Harsch.equation, Craig Plot, Topliss Scheme), Tlpes of QSAR (1D,

2D, lD), Descripto:s (Ele:trcnic and Sterjc pa-rxrieters). Selection cf,Descriptors for QSA^I.

Unit IV 
'

identificaticn of plra.rrnacopliore, Concept of conformational analysis aad its role in.designing of
drugs.

Recommended Booksi

l. E. J. Ariens: Dnrg design, $.cademic Press, New York.

2. R. F, Doerge, Wilson and Gisvold's, Text Book of Orgadi: M@cioal and

Pharmaceutical Chemist-y, 12e ed., J. Lippincbtt Co. Philadeshia, USA.

3. S. N. Pandeya, A. Text Book of Medicinal Chemistry, Vol- n, 3'd ed., S. G. Publishers,

Varanasi

4. A. Kar, Med.icina! Chernistry, 5th ed., New Age Intemational Ptbtrishers.

5. V. Alagarsamy, Text Book of Medicirial Chemistry, Voi. II, Flsevier.

it IIIUn
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c HEMisfii Y OF xi:YJn*t- P-R{iDUCTS

Unit I

ldentifica.tion, qharacterization techniques such as cheriic-al: a::.d various spectroscopic methods
of medicinaiiy xcti'/3 principle (Atropine, Ephe clii:,.:, Eig;;a::,iire)-.

U:rii ili

Synthetic methcd of sorne imDortant natural compor.::rds.: Cdr::rarins, Quercetin, P.utin, LuJ;ecl.

Ilnit IV

Cbemistry ofrcedicinally useful naturally occurring cawrnxoa'rds: .. '..

. Anticar:cer: Vinca alkaloids, Podophyllotoxir

" AntidiaLreric: Insulin

Antioxidants:' Rutin, Kaempferol

llecomnTenrled Eooks:

f . i. L" Finar, Organic Chemistry, Vol. I & 1I, Bc'*k Si:eieqy aedlongman Group, London"

2. S. N, Pa*deya, A Text Book of Chemistry of },Ialurar Fhlcducts. lsr ed., S. G. Publisher,

Ve:n::asi.

i. K. B. G. Torsell, Natural Products Chemistry..Ichrl Wi'Iey & Sons, New York, IJSA.

4. G. A. Ccrdell, Introduction to Alkaloid. John WiIery & Soos, New York, USA.

5. M. fj. rlioll}, Burger's Medicinal C'hemistry and Drmg Discovery: Principle and Practice,

.lohn Wiley & Sons, New York. IJSA.

Unit II

i)
J
J
J

L
(*

'Iotal Cr*eli1s: I (trliniinurir ;15 hrs. l-eaching Progr:rnur:e I {,urt:ct sessicn / Tutorials in
!. :trrster.;

Gineral elasses of natural products. isolation including mtr'action strategy, structural elucidation
alorig with specral characterization of alkaloids- terFfid* s{eoids, flavanoids and other
phenolic cornpounds.
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F::*ulty of Ph:ir.mccy; .hnr!:r II:rncl:lrd

Syllab::; f*r ph} Exanrinaticn

1r'1.ii';-lrlrl'lrl
i- llrJwech

Drug Discovery frrm l{atural Sources

III{IT 1:

o Different approaches for tbe discovery ofnew drugs from natural sources.

" Problems associated with drug discovery and its sources.

" New strategies and befler methods for the extraction, isolation and characte.r"z:doa of
nairral pro,Jucts

' Plant serection criteria arong vdth the issue related to biodiversity ,,r., ,rra,. oo*- collection, prioriLization, malytic:l t:cl:iques, structJ.-:l elucrdation, b:olc3:* i:sting,.
new sources of natural'products md biosy::l_besis.

. Composite e*tracts and isolated compounds

-. .lr]3pol*.ance of finding and desieeing new molecu.les

" lnlbrmation resources on natural products

UNIT 2:

" Bioactivity directed fractionation ofnan:ral drugs
. High throughput and Mediurn throughput screening of natural products.

3 o ltrerbal and Modem drug interaction-

3 TINIT3:

1r single phyoconsti tuents as therapeutics- incruding history, isolation, test and assays:

3 Podophyllotoxins, Paciltaxel, s ymarin, Reserpine, Artimisinin, Digitoxin, curcu:.ria,, euinine"

, Ephedrine, Morphine, Camptothecine, V.incristine and Vinblastine
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on, isolatios atxl Characterization techniques

ds extraction {SFE), microwave assisted

;'ii i-'i- t'i'r'i)- it i
Qualify Coxtrol and Phytochemical Techniqres

hrh'r,eek

:! UNiT 1: '

j Advanced extracti

-1 Supercritical flui

, extraction, solid phase micro extraction'

HPLC anil MPLC/ flash chromatography

extractiGo, altrasound assisted

centrifirgally accelerated chromatogr"aphy, preparative

for isolation of lead molecules, I{ISXF* I-C-MS'
q

UNIT 2:

3 qruU,y control ofherbal mediciri products

j . . Overvierv oI Pl::riacc:p':ial rirl ::o2'rilhs of API' UPI'USP' EP' L) a;'l BP;

'3 . General monog,raphs on q'.:e1ity lanl oihp; issue related publicatiir:;

J o Guiding mcnograpbs cf 1trT10' ESCOP erd ICVIR

a
3
5
3
$

3
3
3
3

3
J

J
f
l

Quafitycoltrolanduseof-excipientsintraditionalmedicinqsaad'stalilitystu.lies^of
herbal medicinal prodects- Determination o f contaminants ( mierl*bnal b''tr' afratoxins'

pesticide- t'eSi<Iues land heavy metals)

UMT3:
i

Assay methods: Methodology io Ise standards and finding other sources to ger'roade the PRS

' Phytochemical Refereccs Standalds (PRS)' Souce and preparaticn of, FRS

Fingerprint techniques: U[ ryTLC, HPLQ fR' GC; GC:MS ard RIA

.A:ralltical method developmelt for the rnarkers and Validation asselts '

UNIT 4: -

lJroassays and molecnlar analys:'s

. Moiecular, enzyme and oel-l based assays for bioevaluation' Gene ea-Pression

. Saf'ety evaluation of butanicals

. ELISA, Flowcytomerr.v' PCR' DNA Fingerprints- RAPD' AFLP' ISSR'

f)etermination of

chromatographY.

lcl SC 50 valrte. Pharmacokinetics of botanicals using

O-,u*nr -qt-/- '
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ceils

Metabolomics-

Principles of plaet cocs--rvation biotechnology'

Molecular agproaa.h to assess plant diversity

lliotechnok:gy i* cre*tion' conservation antl sustainable i:rtilizatioilof'elite germplasm'

cal backgremod, 'Eissue culture media and role of eacfu ingrerffimt'

.Types 
of cuit*xes, sipifrmnce of tissue culture in micro-proproggri'ortofh{AP'

Application of F-fC ib production of secondary plant metabu'lites virith specific reference

to production crf b{cnt':gicaily active constituents'

Aii oveivievr'oi pXrrat lissue culture industries a::d their prcdcctl

-:+

Transformatisc, &nr-ercgenesis and lairy root culture'

3Unit 3

|"4\3

I lnit 4

lmmobilizadeal t'echuiques and their use in secondary meffio*ite nno&rction'

Optirized protm&s for in-witro producton of paclitaxetr' ffiocise' msamarinic acid and

gensenosides.

its mettrc& t'eohniques and procedure'

. Role of raicro&as iu g*r;tio lqodifetion of phna cells aaili mgms"

Lltued
. Varigls techgiqllgs of'lacreasing the lroduction of setc<dm$' metsboiites in cu
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BIOPROCESS & B{&CAE,,+fl-YSIS

Totai: .t5 hr, 3 hr per week

urlrL l: ,*ertuentation media screening gi ir:p,&mi?atio.n
stu.dies; is'*itation, screqning, developn:egi.,lf rqlcrobial
l<inerics-

strains;

Ulil 
,3-, 

: i,,'*;,.n.n streaming of extra ceilui.;.:: &. intracellular
nrerabcli,i...; iil.:e menaquinone, Lovastat;,:, ?i:v:statin and Asproteins li},re natiokinase and asparaginase . 

-'." ' -
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ged fernrc:':-,.....- :: r:cess;

se

taxa

Y,:l:.1.?yrr.",:sf,erlnarion oF naturat produrars E*&:e ferulic acid, eugeglycyrrhizin, ryrthafurin. by epzyme & micrab,ia$ t**obili;;tio;;:,
enzyme kimestes and,the roie of 
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B i olo gi ca I eval,epi:tien {in-vi tro)

Tota}:.FS hr, 3 hr per week ii:. ';: .,;t.

.lj:.ryi!.. 1.... .4' q i m a 1.

ii'ii35:5creeillng
ii;r vitro con ditio

{-}n!t 2: Analysis

f,3
\- 

-.1

' 
t.1,.

Cell culture ,m.e,:-li:; l,:r,:eicpme nt and ritaintenance r,l c.ll,:i
of cytotoxic, anti-Ci:i;:ic anci hepato-prctective clr-ugs ultti:r :

ns; Molecular targ.:i'i-,:.serl and enzyme based bioassays.: . ,i:
I,

of nucleic acid & pr.?tgins; gene tafgets & silencing; ,:rote_in; 
i

rt
:l
:i'

,:

r3 *ElglBeerrng.

Mllit 3: Formulation of protein & pepaf& drugs; stability and'quality csiltt@g
of prorein & peptide formulations, Dnig Targeting. 

,

t-$wit .*: Production and Purificatien of biopharnraceuticals like insuffn,
gne"aith hormones, therapeutic m o rsoalclnal anLibodies & viral vaccines.
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Di\.UG DnSCO iiEfty Ai\{D D]EVELOp j!{EHT

(Core module 1 lor phD pharmaceutical &ledicine]

Total credits: .$(Minimum 4g l-irs including theory, tutorials, practicals/seminarsl

UTIIIT I

l--r- :' ..ir - 1,J -:r. -

Drug discovety. and development process Tihrs

|1t oy:*l:* ofr,rrhole process- of drug discovery starting from target
identification, validation and-selection to designing l"rd caididutus, pie-
clinical and clinical drug developmenL
Role of combinatorial chemistry, high throughput screening genomics,
proteomict biotechnology and bioinforrnatics in drug developmJnt
Pre-clinical tcxicity testing as per 0nCD guidelines an,C S.hedule y

Ethical considet"ations in clinical drug evaluatioa $lrrs
scope and role of ethics committees, registration of ethics commi*ees,
clinical rial registries
EUhical issues in. vulnerable population; cbmpensation to subiects forc!inical trial related injuries

UT,IIT ]I

a

a

UNITIY NegulatoryAffairs
X.0hrs

r Background to and generar principles of medicines regurations, Fr.acticalinputs of international bodiei e,g. WttO, CIOMS and natioaal agencies. Cornparative regulation. of countries: USA, EU, ]"prn, Inl;;-;;a o,fr",geographies etc., GCp guidelines: ICH and Indiano Process of IND, NDA and ANDA submission. Regulations ofEaditional and herbal remedies

(-

(-

q ,\)

^:-.i

t

,6u"^.+-^
,t0 luN\-nlb

a

UNIT III

ClihicalTrials 15 hrs
d rypes and phases of crinicar h'ials and crinicar triar dccuinents incruding.

Investigatorrs brochurq S0ps, ICFs, CRFs etc.. Clinical Project managemenl Volunteer recruitmenl inctusion and
exclusion criteria; within-kiar decisions e.g. code-breakins p.;rtu;u
termination; monitoring emergency coveragL etc.

' Design of clinicar triars in special disease conditions incruding Anginapectoriq Epilepsy, AIDS, Asthma etc.

r6
- 

^\r zt/
-ir.Ku

,/'#\
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iCore module Z for phD pharmaceuticai Bledicinel

T@tu-a {:r€dits: + {Nlinimum 4f, hrs including r]leory, tutorials, seminars)

Y&tientcentredtherapeutix 70 hrs

special considerations for criniear studies and prescribing in children,
elderln pregnant and breast-feeding women

X'herapeutic drug monitoring

L

L

\-

\-

L

UNIT II Essential medicines and Drug utilization stadies l0 hrs
o concen t of essentiar medicines, vlH0 and In ciian list of essential medicines
r Drug utilization studies and its impact on ratioual drug use
. Easic concepts ofGLp and GCtp

UNIT IV

individual/ genetic variation

apq{irations

ln response to drugs, methods and

o Fbarnracoeconomics: basic concepts, importance and methods ofanalysis

" F$arxacoepidemiolory: its significance and metlods

o

o

Biotna1kers in cltnical drug development 7$hrs
An latroduction to biomarkers, different $rpes of biomarkers, use of
hioEnarkers and surrogate end points, biomark6r development
&ibmarkers rerated to diseases of the cardioraascular and centrar nervous
rystEr.1

fiu^-At--rGr^,
f-.r1^^1 )-{ t6

tr.
\D

-\<\r.6 + .c
t1-o

UNIT I

UNITIII pharrtacogenomics,pharmacoeconomics,pharmacoepidemiorogy 
75hrc

' F!rcruracogenomics and personalised medicine, determinants of inter-

4
{i
,
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{LI};ItAj, pHARr}Iii COK]}IET:C5 AFID tslO5gUXV.i{jl,EtJIE STUD]85

(Core module 3 for phD pharmaceutical Medicine)

?ot*i ereditsr{ [Minimum 4 $hrs including theory tutorials, practicals/seminars] r

UNITI Basics of Clinical Pharmacokinetics and Generic dr-ugs 10 hrs
Introduction to ADME,, concepts of half,-life- volurne of distribution, clearance
Generic drugs: genesis and legislations
PK-PD modellinE
Concept of follow-on biologics, biosimilars and biobeters

,t!

e

UN}T II

UNITlIX Bioequivalence regulatory requirements flhrs
Bioequivalence regulatory requirements in India and comparison to largegeneric markets sudr,as,US; Europq-Brazil,"Australia.etc.
Managernent and documentation of sAE as per Indian reguratory guiderineS
and ccmpensation guidetines

UNIT If Drug safety & pharmacovlgilance

o

l5 nrs
Assessment and classification of adverse events. and adverse drug reactions,eridence for association and causali ty, causality assessment meth ods & scalesFlrarmacovlgilance methods and so c safety update reports
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Practtcal aspects of clinical BA/ BE stuCles lShrs
Bioa'ar'lebility and bioequivalence srudles, apprcacles and challenges tc
es:abli:h bioequivalence
Protoccl designing, reporting and statisticar consideratlons in design aad
analysis of bioequivalence studies.
cornplete process ofconducting BA/BE study from volunteer recruitment andscleening process, obtaining informed consent to study inidation,
landomization and blind,ing techniques, dosing process, 

- 
compliance

assessment, run-in and wash-out periods, withdrawil and dropout of i stuay
strbject and compensation guidelines in such cases etc.
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A ineeting of the Bcard ol' Research Sturlies cf Faculiy of Pharmacy 'was heir,i cn
20/5/20).6 at 9:30am in the office of the Dean, Faculty of Pharmacy. The iollowing
members were prese nt:

Prof. Asgar Ali

Dr. Raj Kumar Shirumalla

Prof. C. L. Kaul

Prof. S. Raisuddin

Prof, S. tl. Ansari (Head, Dept of Pharmacognosy & Phltochemistry)

Frof. Anees A. Siddiqui (Head, Dept of Phartnaceuticai ChemistryJ

Prof. Farhan J. Ahmad (Head, Depu ofPharmaceutics)

Prof. i'lilanjan Saha (Head, Depr ofPharmacologyJ

Prof, Nadeem Siddiqui

Frof. Mohd. Amir

trof, Divya Vohora (ln-charge, Pharmaceutical Medicine)

Dr. Gita Chawla

0r. Kiran Dubey

Chairman

External Expert Member

Special Iniritee

Advisor IResearchJ

Member

Member

Member'

Member

Member

Member

Member

Member

Member

The Chairman welcomed the members of the Board of Research Studies and informed
them about the recent achievement of Faculty of Pharmacy securing third position in
the NIRF ranking ricenfly r'eleased by Minisrry'of HRb, research programmes and
publications oi research papers, Prof. Arvind Bansal couldn't attend the meeting due to
pre-occupation.

Agenda ltern- 1: To approve the synopsis and title of the research work being carried
out by the research scholars for their PhD degree in different Departments of pharmacy
and Ph.D. in Pharmaceutical Medicine.

ERS examined and discussed the DC approved research topics ofthe proposed research
work ofthe candidates ofdifferent departments in Pharmacy (the changes suggested by
the members if any, are mentioned in attached Annexure I, II, III & IVJ.

BRS approved that date of registration .,vill be frorn the date of fee deposit or joining in
the Department whichever is later after the offer ofthe PhD admission.



Agal!.la Iteilr-2: To :li]plicve lilc ai:visia PhD couise work s,,ziiiibus nnd ll,/e-iaws ui
Ph.D. in Pl.ra rnrire eutical ilediciile an.l Ph.D. in other disciplines of Pharnracy

The matter ol adopting con.imon Ph.D. cor.rrse wolk bye-1aws oi Faculty ol Pharntacy for
Ph.D. in Pharmaceutical Medicine lvas discussed by the BRS members. Previously, Ph.D.
in Pharmaceutical Medicine was following separate bye-laws and was undergoing rwo
semesters of, course work while all other departments in Faculty of Pharmacy were
following common bye-laws having one semester of course work as per the
requirements for Ph.D. in line with UGC regulations 2009. In order to maintain
uniformity of Ph. D. Pharmaceutical Medicine with other PhD programs of Faculty of
Pharmacy, it was decided to reduce its.duration of course work from two sem esters to
one semester. The same was recommended in the DC meeting dated 22"a March 2016.
The revised bye-laws for PhD Pharmaceutical Medicine were therefore incorporated in
the revised common byeJalvs of Faculty of Pharmacy. The B RS recornmended that there
will be three papers (4 credits for each paper i.e. total 4X3=12 creditsJ i.e. one
compulsory ilaper on "Research lvlethodology, Communication skills, Coplrrights and
Ethical issues in Research", one core/elective paper oF the department and one elective
papei lrom cross-disciplinary area from another Depariment or Faculty.

In other discipline of Facuity of Pharmacy, common bye-laws for Ph.D. course work
were also revised. BRS approved to remove the sessional examinations (in line with the
course work of other Faculties of the University) and include only end semester
examination of 100 marks for all three papers (one paper on "Research Methodology,
Communication skills, Copyrights and Ethical issues in Research", one core/ elective
paper and one interdisciplinary paper from other Department or Faculty).

The revised Ph.D. course work bye-laws of various disciplines of Faculty of Pharmacy
and Pharmaceutical Medicine in the Faculty are given as Annexure V.

The syllabus of Ph.D. ceurse yrork of Pharmaceutical Medicine was also revised and
included choice-based core modules in Iine with other Ph.D. programs. The revised
syllabus was approved by the BRS and will be applicable from the current betch of
students [Annexure-Vl]'l
Agenda ltem-3: Recognition of Prof. R. C. Jiloha and Dr. Anjali Kumar as co- supervilor
for Ph.D. thesis of Pharmaceutical Medicine in Faculry of pharmacy (CV enclosed,
Annexures VII and VIII).

BRS examined the bio-data of Prof. R. C. jiloha and Dr. Anjali Kumar and keeping in view
their experience in. clinical practice and contribution in the project work of the
candidates; the members ofthe BRS unanimously recognized therh as co-supervisor for
Ph.D. program in Pharmaceutical Medicine in Faculty oi pharmacy.

Agenda ltem-4 To report rhe minutes of the DC meetings held in different
departments of Paculty of Pharmacy

The minutes of DCof different departmenrs viz Pharmacognosy and phytochemistry (DC
held on Bth April 2016), Pharmaceutical Medicine (DC held on ZZ"a March 2016),
Pharmacology (DC held on 20th,an 2016), Pharmaceurics (DC held on 6rh Jan 2016) and
Pharmaceuticai chem IDC held on 24th Feb & 19rh May 2016) vvere reported in BRS and
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,-:,,-.lirre.-.r:: .ii, .r,:p.l-:Uje..-;.:tei.i:t 1a.,,"::me r.;j suncrrss;c.t cirtresrs. ,,; i, o",:_r.."a,"apprise that as per phD b;ulaws 20C9_ page No 15 ,,The Candiriate *ry Uu ,flo*uJ rosubmit the ihesis, if DC is satisfied w,ith-the performance cf trre sruient [ore ihcsissubmission presentationj and the candidare has met;li ;h;'r;;i;;;;r,:;"r";;;",
attendance, publications, seminar, phD Course *o.k rnJ plagiarism ;.;,.;i;;;;;;;"other items recommended by the DC of..".p".Uuu a"fr.tments, but not placed beforeBRS separarely shal have to be reported in iire rorttrco'ming nRS i.e. change,n researchtopic, fmajor/minor], change in nam-e of supervisorTco-supervisor, Extension in spanperiod etc. (All attached, Annexure IXJ

Agenda Item-5: Any other item with the permission of the Chair

A" To consider the request of Mr. Ankit srivastava, Mou candidate. reri*ri,.,permission to underrake their (AcsIR) ph.D. course wo.t r,Tirrilri]ti'-^""

B. To,approve the paner (rists) of external examiners for ph.D. thesisevaluation and viva-voce ex-eminations. ior_ fnfr. Rachna ar..Vt-rf"ii(Phai-:naceutical MedicineJ, - Ms Sfrenia 
- 

rur;iU (pharmacognosy &Phytcchemistry), Mr, Rik;shwer Frasad oJirrrgan fpharmace,.lticalChemistryJ and Mr, RahmatAli lfharmaceuiicrf ifr"_iut y3
In a lerter dated ll/S/76 by the Controller of Examination regarding preparingadditional paner of examiners for the thesis ,,".k ;; 4 candidates of variousCisciplines of Faculty of pharmacy as the pool of examiners proposed by the Faculwwere nor appropriate with regard to rhe specialized area ;a;h;.;; ;;*;:pa rticula r scholar.

In this rega.d,.HoD/ Supervisors of the candidates provided additional names ofexaminers in the area of the^ph.D. work of th" .".pJ.tiu" candidates showing theevidence of published work. BRS- revie."d th" ;r;;i;.,i ,pp.or"a the same for therespective candidates and also for future use ior the wori<"of other prr.o,-..n"rr..
lvorking in similar area (Annexure XI).
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the
candidate

hteettl,lg ended with thanks to the Chair.

f. Asgar Ali

Dean, Faculty of Pharmacy
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Title o{ research {crrecteC dtne Df
;'esearch approved
in rhis BRS

I
i'

Remarks

1,- Neelam
Kaushal

Bone mineral densiljr
and associated risk
factors in North Indiaw
urban population in
terriary care setting a
cross-sectional
retrospective study

Hone mineral density
amd associated risk
ftEEors in North
Bndian urban
gapulation in
terliary care setting:
A! eross-sectional
r.etrospective study

BRS approved
[the addition of
colon ":" and
capital "AJ as
minor change.

't Sobiya
Zafar

Nonocarrier approacfu
for combinatorial
delivery ol doceiaxel
and a neutraceutical
agent in solid tumoi'
management

Flanocarrier
approach for
,:rmbinatorial
delivery of docetaxel
*nd a nutraceutical
agent in solid tumor
rrr6nagement
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BRS approved
the spelling
correcticn (cf
"nanocarrier"
and
"nutraceurical")
as minor
change

cell
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$u.bmitted for approval please.
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