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- Course work for Ph. D. Programme Bye Laws

- {To be cllective from the academic session 2016 and applicable to all Ph.D. Students)
h I Programme : Course work for Ph.D.
. 2. Duration ' One semester

3. Medium of Instruction and Examination : English

4. Coursc Structure
- The course work will be assigned credit, generally, during one semester minimum 12 credits are
~ required to be earned for a theory modules of 4 credits each. This practically means 12 (hr) x 15
. {15 wk/semester) = 180 hr of teaching/contact classes. Practically, it comes to 4hr3 of contact

classes per week for each module for a semester of roughly 15 weeks ina 5

-day per week classes
of a semester. A candidate is required to complete three courses.

The course distribution is as follows

A. Compulsory module (one course of 4 credits) Research methodology, Communication
skills, Copy right and Ethical issues in Research. : :

« B. Core module from elective courses (one course of 4 credits)
' The elective course modules will be selected by the students in consultation with
supervisor. Supervisor may decide selection of courses depending on the research topie. '
L The department will design 3-4 courses of 4 credits each (48 hrs/ semester).
C. Crossed Interdisciplinary module (one course of 4 credits)
» A student will be free to select one course from the modules offered by the other
9 Department/Faculty. This course generally should not have any significant overlapping : ‘

- with the research area of the student. For example, a student registered in Science may
choose a course in Human Rights or Islamic Studies.




Schieme of the examination

Department of Pharmacology

course offered by other Dept.)

Paper Code Title of paper Marks L-P/S | Credit
Semester
Ph.D. 101 Research Methodology, communication skills, | 100 4-0 4
(compulsory) copy rights and Ethical issues in Research
(One course of 4 credits):
PCOL-PhD-102 Basic Pharmacology 100 2-4 4
PCOL-PhD-103 Cardiovascular Pharmacology 100 2-4 4
PCOL-PhD-104 Neuro Pharmacology 100 2-4 4
PCOL-PhD-105 Endocrinology (Metabolic Disorder) 100 2-4 4
PCOL-PhD-106 Pharmacovigilance 100 2-4 4
Interdisciplinary (one course from the PhD | 100 4
course offered by other Dept.)
Department of Pharmaceutical Medicine
Paper Code Title of paper Marks | L-T/S | Credit
_ Semester '
Ph.D. 101 Research Methodology, communication skills, | 100 4-0 4
(compulsory) copy rights and Ethical issues in Research '
. (One course of 4 credits): :
PM-PhD-102 Drug Discovery and Development 100 2-4 4
PM-PhD-103 Clinical Pharmacology : 100 2-4 4
PM-PhD-104 Clinical Pharmacokinetics and bioequivalence | 100 2-4 4
studies :
Interdisciplinary (one. course from the PhD.| 100 4
course offered by other Dept.) {
- Department of Pharmaceytics
Paper Code Title of paper Marks | L-T/S | Credit
; __| Semester :
Ph.D. 101 Research Methodology, communication skills, | 100 4-0 4
(compulsory) copy rights and Ethical issues in Research
- (One course of 4 credits):
PCEU-PhD-102 Quality Assurance in Pharmaceutical Industries | 100 3-1 4
PCEU-PhD-103 Pharmaceutical Regulatory Affairs 100 3-1 4
. PCEU-PhD-104 Novel Drug Delivery Systems 100 3-1 4
PCEU-PhD-105 Nanotechnology in Pharmaceutical Sciences 100 3-1 4
: Interdisciplinary (one course from the PhD | 100 4

o}



Department of Pharmaceutical Chemistry

Paéer Code Title of paper Marks | L-T /S | Credit
. ; Semester
Ph.D. 101 Research Methodology, communication skills, | 100 4-0
(compulsory) copy rights and Ethical issues in Research
(One course of 4 credits): )
PCHE-PhD-102 - | Advance Organic Chemistry 100
PCHE-PhD-103 Spectroscopic Methods | 100
PCHE-PhD-104 Drug Design and Molecular Modeling 100
PCHE-PhD-105 . Chemistry of Natural Products 100

Interdisciplinary (one course from the PhD | 100
course offered by other Dept.)

Department of Pharmacognosy & Phytochemistry

[ Paper Code Title of paper Mark
. ' ' Semester
Ph.D. 101 | Research Methodology, communication skills, | 100
compulsory) copy rights and Ethical issues in Research

' (One course of 4 credits): ‘
PCOG-PhD-102 Drug Discovery from Natural Sources 100 3-1
PCOG-PhD-103 - Quality Control and Phytochemical T cchniques | 100 ° | 3.1

3

PCOG-PhD-104 Plant Biotechnology

100 -1
PCOG-PhD-105 Bioprocess and Bio-catalysis 00 - 13
PCOG-PhD-106 Biological Evaluation ( n-vitro) 100 3-1

e B S

. | Interdisciplinary (one course from the PhD | 100
L course offered by other Dept.)

e L =Lecture, P= Practical, T = Tutor

ial, S= Seminar

-

Grading Systems The grade awarded to a student in any part

ticular course will be based on
“his/her performance in the end semester examination. The letter grades and their equivalent
numerical points are listed below:

Percentage marks Letter grade Grade point Description of performance

> 80 A™ 10 Outstanding
75- <80 B Excellent
70-<75 A Gt Very good
60-<70 B 7 Good

55—<60 | , & 6 Average




Earned Credits (EC)

The credits for the course in which a student has obtained C (minimum passing grade for a
course) or a higher grade will be counted as credits earned by him/her. Any course in which a
student has below C grade will not be counted towards his/her earned credits.

Evaluation of performance

SGPA (Semester Grade Point Average) may be awarded on successful completion of the
semester.

Calculation of SGPA
2. (Earned Credit x Grade Points)
SGPA =

2. (Course credits Registerad)

For Example

Subject code Subject Marks Grade - Grade Points

) Credits Awarded Point | Secured
Ph.D. 101 4 590 . C 6 24
Ph.D. 102 A/B/C | 4 76 At 9 | 36
Ph.D. 103 4 70 A 8 § 32
Total ' 12 e 92
Total Credits = 12
Points secured = 92 ;
SGPA = 82/12=17.66

-

5. Completion of a credit course includes attendance in lectures (minimum 75%), appe;ring
for the examination and receiving a qualifying grade. A uniform qualifying grade is 55%
marks in each paper. In case a student fails to receive a qualifying grade/marks in the
course, he/she will be offered an opportunity to reappear in the examination next year.

6. All students registered for Ph.D. programme ‘including under MoU are required to
complete the course work at Jamia Hamdard. However, permission may be granted to

" undertake the course work at their Institution subject to approval by Hon’ble Vice
Chancellor.

7. The examination of the course modules may be coordinated by the Dean of the respective
Faculty. '

8. Foreign students may also be required to complete the course work.
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- Syllabus of PhD Course work in all
disciplines of Pharmacy . |




The following courses are to be taugh
Pharmaceutics

1- Common Paper (PhD-101)

2- Quality Assurance in Pharmaceutical Industries (PCEU-PhD-102)
3- Pharmaceutical Regulatory Affairs (PCEU-PhD-103) . : :
- Novel Drug Delivery Systems (PCEU-PhD-104) :
~ 3~ ‘Narnotechnology in Pharmaceutical Sciences (PCEU-PhD-105)
Pharmacoloay 7 - - - : ; _
L= Common Paper (PhD- 101) s
2- Basic Pharmacology (PCOL -PhD- 102) : pta : .
3- Cardiovascular Pharmacology (PCOL —PhD- 103 )
4- Naurophannacology‘(PCOL ~PhD- 104 ) %
5- Endocrinology (PCOL ~PhD- 105 )- :
6- Pharmacovigilance (PCOL ~PhD- 1063 .-
Pharmacentical Chemistry _
1- Common Paper (PhD-101)
2- Advance Organic Chemistry (PCHE-PhD-="102) _
" '3- Spectroscapic Methods (PCHE- PhD- 103) B
4- Drug Design and Molecular Modeling (PCHE- PhD- 0L
5- Chemistry of Natural products (PCHE-~PhD- 105)
Pharmacognosy and Phytochemistry PR S
1- Common Paper (PhD-101) : wd :
2- Drug Discovery from Natural Sources (PCOG-PhD- 102) "
3- Quality Control-and Phytochemical Techniques(PCOG- PhD- 103) -
4- Plant Biotechnology (PCOG- PhD- 104) . AR )
5- Bioprocess and Bio-catalysis(PCOG- PhD- 105) ; o
6- Biological Evaluation (in-vitro) (PCOG- PhD- 106) et

The HOD are requested to get the consent of the PhD students of
. the PhD courses in consultation with their guides. A candidate wi
- following papers compulsorily, . : ;

- 1- Common Papers, PhD 101 (common to all PhD students)

2- ¢ core papers of the Deptt. as listed above juf under each Deptt.
3- One inter-disciplinary paper :
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Jamia Hamdard, New Delhj
Ph.D. Progr_amme '
, _ Compulsory module I Paper code 101 :
dethodology, Communication Skills Copyright and Ethical Issues in Research

on'A: Research Aptitude _ ; _
- »... Research ‘Meaning, characteristics-and types, career optiohs after research degree-
Sl Identifying a research problem : Rt :

7 e Stepsof research = - : R et - S
»; e * What_afc different types of research paper, their formats of presentation and publications?
» . Thesis writing: its characteristics and format St iu
:! o Section B: Data Management - - . : '
Lol _ *  Types sources, acquisition and interpretation of data
i * . Quantitative and qualitative analysis of data

Sl ' Graphical fepresgntation and mapping-of data e PR ; :
L tion C: Application of Information a,xid'_Cbmmun‘ig:atibn Technology (ICT) in reséarch-

o
A

- I€T: meaning, advantages, disadvantages and usas
5 -'* .General abbreviations and terminology:0f ICT :-- -

aisd
Q}

redit 4 (Minimum 4¢ hr teaching, class room or contact Sessions in 'a'Se-mester) '

1 . e B:aszcs of internet and emailing. e e e B e

A e seof internet in research works .. S e S

] Yiyfry 28 ] 'tifgf;itu;e survey of the previous works and ;eziréﬁes_for articles online and in the;}_-iinquj{_'

[ TUSec ion D: Communications Skills’ o LR AR TG : :

¥ * * Review of an article in'(he relevant-field and preparation of a short report

|~ .» Scientific presentations (oral and poster) .- o SO | i

3+ Development of communication skills. in. presentation .of scientific seminars, eye to eye

.‘I - contact, facing to and ience, question & answer sessions etc, Ly - e

ke ‘s One seminar paper preparation in power point (which includes: text, graphs, picture, tables,
o reference etc.) N hEE i e o2 g
s ¢ Art of scientific writing: Steps to better writing, flow 'method, orgamization- of material and _
2. Sble drawing figures, graphs, table, footnotes, references etc. in 1 research paper '

* Use of internet networks in research activities in searching material, paper -downloading,

~ oyt }¢_Submission of papers in different textua] templates.
¥ ections E: Copyright and cthical of research

v * Introduction to IPR, patent laws, process of patenting 'a‘i-r'ese'é;'ch finding, copyright cyber
i - laws : S BRpERS Sia .

ethical publication ethics _
* Protection of environment and biodiversity

o —



Paper | {Compulsory module 1 for all PhD programmes)
o _ Paper code. . Phd o)

RESEARCH METHODOLOGY, COMMUNICATION SKILLS, COPYRIGHT AND ETHICAL
ISSUES IN RESEARCH

Total credi:té:"z} (Minimum 4% hrs including theory, practicalé, tﬁtdrials)

UNIT 1

Section A: Research aptitude .
« Research meaning, characteristics and types career optlon after research degree
» Identifying a research problem - :
» Steps ofresearch

» What are different types ofresearc‘l paper, then‘ fmma ts ofpresentatlgn and. o

public ations?
» Thesis writing: its charactenstlcs and format -
Section B: Data Management
» Types, sources, acquisition and mterpretatxon of data
 Quantitative and qualitative analysis of data ¢
+ Graphical representation and mapping of data -

UNITIT .

Section C: Application of mformatxon and commumcatlon technology [ICT} s M

research B2
+ ICT: Meaning, advantages, dzsadvantages and uses
» General abbreviations and termlnology of ICT
e Basics of internet'and E-mailing
» Uses of internet in research works
¢ Li terature-survey of the previous works and searches for arncles online and in ~
the hb“ary ' :

UNIT Ii1
Sectlon D: Communication Sk}lls :
e Review of article in the relevant field and preparatlon ofa short report
» Scientific presentations (oral and poster) ‘
» Development of communication skills in presentation of scientific seminars, eye
~ to eye contact, facing to audience, question and answer sessions etc.
= One seminar paper presentation in power point (which includes text, graphs
picture, tables, refererice etc.)
= Art of scientific writing: Steps to better writing, ﬂow method, orgamzatxon of
material and style, drawing figures, graphs, tables, foot notes, reference etc. ina
research paper.
= Use of internet networks in research activities in searching material, paper
downloadlng, submission of paper in different textual templates

TR PSSR ' - :
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UNIT IV
Section E: Copyright.and ethics of research
» Introduction to IPR, patent lawes, pratessing of patenting a research finding,
copyright cyber laws :
» Ethical issues in research :Ethical invelving use of animal and human
subjects, professional ethical publication ethics
* Protection of environment and biodiversity
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QUALITY ASSLRANCE IN PHA, RMACE -4"1‘11; AL
Liw E} ’!.J I‘RI LJL-
Total Credit: £ (Minimum 4¢ Hr teaching, classroom/contact sessions/Tutorials in o
' semester)

Unit 1

Basic concepts of Quality: Quality Ob_]CCtiVBS Quahty assurance and Total Quality
management

Quality Assur'mu_ in development and Production: Preformulation studies, development
process of medicinal products, pre-approval inspection, product:on testing, Process

~ analytical technology (PAT), quality assurance in producnon quality by DeSIgn (QbD),

production hygiene,.

Quality of analytical methodologies: Parameters for quality analysis (specificity, sensitivity,
linearity, precision, accuracy, ruggedness and system suitability), stability indicating
methods. ‘ :

 Unit 1t

GMPs: Main principles for pharmaceutical moducts (fundamentals of validation, DQ, 1Q,
OQ. PQ, Calibration of instriments, Validaticn of microbiological and analytical methods).
GMPs  for starting raw materials (Active pharmaceutical ingredients, pharmaceutical
excipients), GMPs for specific pharmaceutical products (sterile; biological, investigational
products - for clinical trials, herbal medicines, radiopharmaceuticals), Gmde[mes for area
classification and air handlmcr units.

Unit 111 s . o o, GM ! b

lnsputums and bdmphng operations of pharmaceutical products lnspcctlon planning,
Inspection manual, mspeulon errors, samphn plans, sampling procedures in pharmaceuttcal
industries. :
Statistical Quality Control: Shewhart Control Charts and applications.in quahty control of'
pharmaceunca.s LCL UCL, control Ilmxts etc.

UmtIV . ;

Good Labor*ltory Practice (GLP): General Provisions, Organizational structure,
Organization of personnel, facilities, sample control, Instrumentation, mainteénance and
calibration of equipments, Standard Operating Procedures (SOPs), standard test procedures
(STPs), product identification system maintenance of records, reference standards animal
care.

- Quality Audlt:, Raw materials, fi nished products and analynf*a procedures, SOPS

Refe runces:

I. FDA. lood and Drug Administration. Guidance for Industry. PAT -— A
l-ramcwork for Innovative Pharmaceutical Development, Manufacturing, and
Quality /\xsnrdnoe U.S. Department of Health and Human Services, 1994.

2. lInstitute of Medicine of the National Academies. The US .Commitment to global
health. Available at: http :/fwww.nap.edu/. Accessed November 15, 2010.

3. International Pharmacy Federation (FIP) United Nations Educational, Scientific
and Cultural Organization (UNESCO), World Health Organization Pharmacy




o

Education Task Force. Action plan. Avatlable at: httpi//www . fip.org/. Accessed
October I, 2010. e

R. Weinekotter, Compact and efficient continuous mixing processes for
production of food and pharmaceutical powders, Trends Food Sci. Tech. 20
(2009) S48-550.

" O. Berntsson, L.-G. Danielsson, B. Lagerholm, S. Folestad, Quantitative in-line

monitoring of powder blending by near infrared reflection spectroscopy, Powder
Technol. 123 (2002) 185-193.

E.H. Hardy, J. Hoferer, G. Kasper, The mixing state of fine powders measured by
magnetic resonance imaging, Powder Technol. 17 (2007) 12-22.

World Health Organisation Expert Committee on Specifications for
Pharmaceutical Preparations. WHO Orgun. Tech. Rep. Ser. 4]8 Annexes l and

2. Geneva (1969)
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PHARNMIACEUTICAL REGULAT f)m*zf AFFAIRS

Total Credit: {it(Minimum 44 Hr teaching, classroom/contact sessions/Tutorials in a
semester)

Unit I
Overview of the drug ruguhtory aspects in various countries- e.g. India, US,

European and China- Similarities and differences
Central Drugs = Standard Control Organisation (CDSCO): Functions and

Responsibilities.

Unit 11
Good Regulatory Practices (GRP): Definition; GRP and pharmaceutlcal mdustry,

Quality and quantity of data, authénticity of data, Dossier structure; obligatory and

optional studies, development and registration strategy, Role of GRP after registration of
pharmag__f;pncal_s GRP with regards to licensing authorities and supervisory bodies. -

Unit {11

- 1CH Guidelines; Quality toplcs 5afety topics, efﬂcacy topics, multidisciplinary, ICH

- global cooperation, MedDRA _
WO Guidelines: WHO certification scheme on the quahty of pnarmaceuhcal products

moving in the international commerce exchanue of information, Who Internahonal Drug
momtormo : ShR 3

Unit IV s
Investigational New Drug: Need of an IND, Content and format of an TND apphcatlon,

Submission of an IND and its review, FDA review of an IND.

The New Drug Application: Overview, laws regulations and gmddnw new druo.

development and - approval, NDA development preclinical investigation, new drug
application (phase 1, phase 11, 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, CommOn technical document (CTD) for NDA, Submission, rev1ew

* and maintenance of NDA. Hybrid NDA(505(b)2).
Generic Drug Development: Generic drugs, Need of generics, Birth of Gen rics: The

Hatch Waxman Act of 1984, Abbreviated New Drug-Application (ANDA), Similarity
and (ompdmon of NDA and "ANDA application 1equ1rcments Format, submission
requirements, Submission to the FDA, Application review by the FDA, Orange book,
Bioeyuivalence testing requirements, requirement of biosimilars, biowaivers, FDA
Bioequivalence hrmle. Para certifications, FDA approval process, Method of preparation

of DMF.

Relerences:
L. Investigational New Dmg3 Applications. Code of F edera] Reguldtlons Tltle |

(Food and Drugs), part 312. Government Printing Office. April 1, 1995.

SRR
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Applications  (INDs) for Phase 1 Studies of Drugs, including  Well-
Characterized. Therapeutic, Biotechnology-derived Products. Center for Drug
Evaluation and Rescarch (CDER) and Center for Biologics Evaluation and
Research (CBER). Government Printing Office. November 1995,

IND Process and” Review Procedures. Manual of Policies and Procedures
6030. Center for Drug Evalnation and Research. Revised 6/20/96

Approved Drug Products with Therapeutic Equivalence Evaluations, 23rd
Edition, 2003. US Government Printing Office '
Achilladelis B, Antonakis N. The dynamics of technological innovation: the
case of the pharmaceutical industry. Research Policy 2001; 30:535-88.
Verband Forschender Arznemittelhersteller e V. [German Association of
Research-bits;rd Pharmaceutical Companies]. The Pharmaceutical Industry in
Germany—-Statistics 2008; 2008. ‘ '

Grabowski H. Are the economics of pharmaceutical research and development

...thanging? Productivity, patents.and political pressures: PharmacoEconomijcs

10
13,

12.

13

2004; 22:15-24. ' : .
Mooney KG. Challenges faced by the p‘harmaceutical..industfy: training
graduates for employment in pharmacentical R&D.. European. Journal of
Pharmaceutical Sciences 2001; 12:353-9,

‘Schweéitzer SO. Pharmaceutical economics and policy. New York: Oxford

University Press; 2007. ;
Henry D, Lexchin J. The pharmacentical. industry.-as a -medicines provider,

‘The Lancet 2002; 360(9345):1590—5. -

Resnik DB. The distribution o_f'-_biomeclical research resources and
international Justice. Developing World Bioethics 2004;4(1):42--57. - :
Danzon PM, Nicholson §, PereiraF N.S. Productivity in pharmaceutical-
biotechnology R&D: the role of experience and alliances. Journal of Health
Economics 2005; 24(2):317-39. = ' i
Epstein RJ. Growth of the Asian health-care. market: Global implications for
the pharmaceutical industry. Nature Reviews Drug Discovery 2007: |

©6(10):785-92.
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MOVEL DRUG DELIVERY SYSTENMS

Total Credit: 4 (Minimum 4% Hr teaching, classroom/contact sessions/Tutorials in a
semester)

Unit 1

Oral Controlled drug delivery systems: Design and fabncauon of dlffusmn controlled,
dissolution controlled, osmotic, gastroretentive delivery systems, device mediated
controlled drug delivery systems, orally disintegrating systems, biodegradable polymeric
delivery systems. Controlled drug delivery polymers, role of polymers in drug delivery,
pharmacokinetic/pharmacodynamic basis of oral controlled drug delivery.

Umt 1I-
Transdermal Drug Delivery Systcms. Introduction, Skin as a. route of drug
administration, Types of Transdermal drug delivery systems (TDDS), Preformulaticn
“issues, . Permeation. enhancement techniques, .Formulation. Design and .fabrication,
Physiochemical characterization, In vitro/ ex.vivo skin permeation studies, Mechanism of
skin permeation. Skin irritancy test, in-vivo pharmacokinetics w'ilua‘tion, in vitro-in vivo
correlation, in vivo pharmacodynamic evahmnon and stability aspects.

) : ' I . k | i 7 % L
Unit 111 ' ' sl :
Ophthalmic .. drug delivery systems: Introduction to ophthalmic drug delivery,-
~ pharmacokinetic consideration, Novel approaches to ocular drug delivery and evaluations
" Mucosal drug delivery systems: Introduction, mucesa as a route of drug administration,
types of mucoadhesive drug delivery systems, design and fabncatlon of mucosal drug -
--delivery systems, in vitro and iin vivo evaluation:

Unit 1V it
Intelligent drug delivery systems: Magnetically modulated uitrasomcally modulated,
electrically regulated, photo-responsve, temperature sensitive, pH sensitive, mﬂammatmn
responsive, glucose sensitive polymers, urea responsive delivery. . :
Biochemical and molecular biology approaches to controlled drug delivery:
Microparticulate drug carriers, liposomes and stealth liposomes, ricrospheres, selective
endocylosis ol macromolecular drug carriers, antibodies for drug delivery, resealed
erythrocytes, niosomes. : ‘

Miscellaneous forms of new dn.;, delivery systems: D631gn and fabrication of
parenteral, implantable and other forms of drug delivery such as carrier or vector
mediated delivery systems for biological macromolecules.

References :
| Robinson J.R. & Vincet H L. Lee.,1987. Controlled drug delwcry, fundamentals
and Applications. Vol. 29, 2" ed. Marcel Dekker, Inc. New York.
. Fdith Methiowitz-E ncyclopaedia of Controlled Druor Delivery.,2002. Vol 1 &
2 John Wiley & Sons, Inc.
4. S.P. Vyas and Roop K Khar., 2002. Targetted and Controlled Dmg Delivery-
Novel Carrier Systems, CBS Publishers. New Delhi.




& cdain, 2001, Controlled Drug Delivery, CBS Pub
- M

L O S
NEW ¥ Org

3. Yie W, Chien., 1982. Novel Drug Delivery Sysiem, 2

- Mew Yok,

Dslivery systems. CRC

-7;11&

Ed, Marcel Dekker Inc.
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SMSAMOTECHNMOLOGY IN PRHARMACEUTICAL sCIENCES
Podal Credit: / ” (Minimum 4 5{ir teaching, classroom/contact sessions/Tutorials in a
semester)
Unit 1

Introduction of Wnopartu_uhte Drug Delivery: Needs and requirements.. Use of
Nanotechnology in herbo-mineral products of the traditional systems of .medl_cme,
Nanotoxicology and ~ Safety evaluation of nano-formulations, = Applications of

nanoparticulate drug delivery systems in certain refevant therapeutic areas.

Polymeric Nanoparticles as Drug Carriers and Controlled Release Devices:
Nanoparticle drug release mechanisms, site specific taroetmg with nanoPamcles
Impmtance of size and surface properties.
Unit 11
Drug me0Lrysta.s/‘Janosusncnsmns for the Delivery of Poorly soluble drugs:
Physicochemical properties, production methods, application routes. :
Nanocapsules: Preparation, characterization drug r:.leasc: mechanisms and therapeutic
dppllCdtlonS . ‘ '
" Polymeric Nanoparticles for Delivery i in the Gastro-Intestinal T ract: Anatomlcal and
physiological considerations. of gastro-intestinal tract for s'Dehvery, Preparation of -
polymeric nanoparticles, drug delivery in the oral cavity, nanoparticles for delivery of
_drugs and vaccines in the small intestine, nanopamcles for colon—spec:lﬁc delivery,
toxlcology and reguiatory Aspects - :
Umt II] . i
Polymer Mmeiles as Druﬂ Carriers: Polymer micelle structures, drug loading and .
release, pharmacokinetic and bio-distribution, drug delivery applications. :
Polymeric Vesicles and Niesomes as drug carriers: Polymeric Vesicle drug delivery
applications, Responsive release, Non-ionic Surfactant Vesicles (Niosomes), Niosome
delivery applications.
Microemulsions as Drug Delivery Vehm]es* Self- emuImfymg drug delivery systems
(SEDDS) design and fomulatxon aspects routes of administration. : P

Unit.1V -

Lipidic Core Nanocz:psuiu Llp]dxc Nanocapsule fmmulatmn and structure, Electrlcal
and biological properties, Pharmacokinetic studies and Biodistribution,. drug
encapsulation and release.

Lipoproteins: The Structure of lipoproteins, (.hylormcron “VLDL,. LDL HDL and
Cholesterol-rich Emulsions (LDE) as Pharmaceutical Carriers.._ ...

Solid Lipid Nanoparticles: Ingredients and production methods, SLN structure and
characterization, The "Frozen Emulsion Model" and alternative SLN. models,
Nanostructured Lipid Carriers (NLC), Drug localization and release, administration

routes.

References

#
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Vladimir P Torchilin., 2006é. Northeastern Uriversity, USA, Nanoparticulates as
drug Carriers. Imperial College Press.

Thassu. . D., Deleers, M., Pathak, Y., 2007. Nanoparticulate Drug Delivery
Systems. Informa Health Care. Vol 166. New York, London. -

S.P. Vyas and Roop K Khar, 2002. Targetted and Controlled Drug Delivery:
Novel Carrier Systems, CBS Publishers, New Delhi. »
Torchilin, V.,2008. Fundamental biochemical technology, multifunctional -
pharmaceutical nanocarriers. Vol 4 springer, Boston USA. Fl e
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Basic Pharmacology Paper cod

L ; 7“\
(Ph.D. Pharmacolqu )
Topics

Evaluation strategies for new drugs

Unit 1 7
Drug Receptor interaction studies

Estimation of pD, values of two agonists and determination of relative affinity
Estimation of pA, values of two antagonists and ¢

Unit 2
‘Blind screening of drugs

Design of screening
, ! 8

" Blind Screening of a CNS depressant
Rlind Screening of a CNS stimulant ' - 6
Hnit:i B I " I SEREN T e W

~ Clinical trials and Schedule Y ik

" Unit 4 . . : e :
Determinants of inter-individual variation in response fo drugs
E_stiniation of NTs Nem:otrénsmitteré (Hist, SHT)
-+ e

e
<
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)
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ctermination relative potency :
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‘ Atherosclerosm Definition, pathovcnfsls and approaches for the treatmcnt of atheroscierosxs,

Pcei- Phbd-10

THEO"{Y SYLLABUS FOR Ph.D. COURSE "WOR

SURJECT : CARDIOVASCULAR PHARMACOLOGY.
=5=3 (Ph.D. Pharmacology)
el

e

Wit 1

Genetics of human obesity

Effect of environment factors on obesity

Current treatment modalities of obesity

Animal models of obesify ~ T g
Unit2 -

Hypertension: Deﬂnjtion, new coneepts and approaches for the treatment of hypertension _

'Ereatment of myocardlal 1schaem1a :

U.nit 3‘
}’RACTICAL

To measurn the heart rate and the blood pressm‘c (systohc and chastohc BP)in W;star rafsmg
rat tml cuff method by non-invasive blood pressure (NlBP) rccorder ,

“To mduce obcs1ty by feeding high fat dzet (20 gm/dayfrat, p-0.). ford period of 4 weoks i “M’th
zats and measure the body weight. gam and body mass index (BMI) _

To measure serum apolipoprotein-A and B Ievels in abov.e model of obesity in 'Wistéxr ats.

To measure the fat pad wc;ght (penrena!, epxdyd:mal/uterme mesentenc) and organs werg,ixt
{Hear, Liver, Kidney).

Unit 4

“To induce obesity by go]dthloglucose (single i.p. dose of 300 mgfkg) in Swiss albm.o mice: of
either sex, 4 weeks old and measure,the body weight, body mass index (BMI) after airnal

attaining 12 weeks of age.

¥

To measure the obes:ty biomarker (e.g. leptin, msulm etc ) in above models.
To measure serum apolipoprotein-A and B levels in above model of obesity in Swiss mice.

(32)
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Neuropharmacology

=

(Ph.D. Pharmacelogy)

Unit 1

" Molecular mechanisms, markers (biochemical and / or neuroimagingand _geneﬁiﬂ&:eﬁ‘

Epileptogenesis
Alzheimer’s disease st :
thways and ifs significarce to neurological diseases

- Neuronal apoptotic pathw
Molecular mechanisms of addiction & treatment strategies

b Unit 2 e
Microdialysis and its applicatidns to Neurophannacclogy- _

Primary neuronal cell cuttures : i
Applications of immunohistochemistry and Confocal microscopy to Neuropharmacology

Unit3

Practical ‘ e B
Behavioral animal modéls for screening of drug.affectmg:the following:
Anxiety-liké behaviors (VY ugs_ﬂ’sconﬁict test, Elevated plus maze) ke
.Depression-like behaviors (Forced swim test, Tail Suspension test) E
Learning & Memory- (Active/Passive Avoidance, Spontaneous Alternation)

" Drugs of abuse (Conditioned place gtefercﬁgjé) i gl
_Locomeotor activity (Videopath analyzer). ‘ N e

\ ‘L__ ) e A :
w: -~ Motor _coprd;nation (rota rod, gEip strength test)-

Unitd4 - : o : ; _
HPLC analysis of biogenic amines and their metabolites in brain
Release of neuro_t.fansmitters-by brain microdialysis’

RECOMMENDED READING

and Meuroscience textbooks >
blished in ;eputed,pharmacologylneumgcimm— journals i

-

\74....:

« Molecular Pharmacology

Y SO ;
: Q « Current reviews on the area pu
;&T S Science direct, Wiley, Bentham science journals etc.
B'Ti | ' :
&1' v ho s
73 '
F’} -
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o
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‘Newer drugs in tre

rmo!agv (‘ﬁe*abﬂikc D1sorder)

Endoc
F (®h.D. Pharmacology):

PaperEotlt
Unit 1
Diabetes and Insulin Tesisiamnee
atment of dialietes (DPP-1IV modi
Diabetic Dyslipidemia : :
Diabetic Cardiomyopathy
-D_iaberic Nepﬁropathy

Unit2

Diabetic Retmopamy
" Diabetic Neuropathy

Diabetes and memory
Recent advances in. the ;mt?mgphyswiogy of dlabetes

- Unit 3 .; .
. (Pracncal)r i .
Develogment of Dmbem madel (Fype 1 and Type II) |
Estimation of T-]',bA level foss : : .
tmation of Insnlm in ELISA and by HPLC S e

Estn.ua
. DPP IV Assay by ELISA m@-ﬂaummetry

Estimation of C—rcac.mec profein

Unit 4.

Evaluation of Lipid

Evaluation of Adenosing Bemnmase
Evaluation of OGTT :}mﬁ Insulim Tolerance test

Estimation of micma—kb@mﬁm inwrine.

activity

“Rstimation of renin

ifiers, Incretin / GLP-I baseditierapies)

Lol o
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PCol- PhD- 16
CLINIC AL PHAQN{ACY AND PHARMACOVIGILANCE
T (Pd D. Pharmacology)

Unit 1
Clinical Pharmacy Practice, pharmaceutlcal care and research methods in pharm: u.y

' Concepts of clinical pharmacy practice and managed. health care, critical literature appraisal,

planning and design of research projects in clinical pha.rmacy and health services research.

o Pﬁ"c‘ﬁ'_’c’:i’l The mstrucmr and student will pick and prépare a 'ﬁéér'—r'EWewed article (e.g. from
journals, study sections) for class discussion that - demonstrates of mvolves mnovanve
epidemiology content or methods. - :

Prescnbmo and prescr iption monitoring: InﬂLPnces on, and psychology of prescnbln types
* of prescription, prescription- writing, apphcahon of evidence based: practicé in: prescrfblng,
__framework for practice budgets and cost- efféctive prescribing; med:c tion errors, -concept of

audit, monitoring and evaluation of prescribing: pracuce

Practicai Identlﬁcatxon of at Ieast two therapeuhc areas in Wmch student mtend.t@ do momtorm g
_of treatment charts and prescriptions. x:ewewlng ..Students are. required. to: 1dent’1fy -personal

learning outcomes relevant to- thetr chosen therapeutzc deas prqscnbmg and mod;fymg therapy
for identified disease conditions. ' ‘ ;

-P-harmacoepidemiolo'gy.: Introduction to epidemiology, core epidemidlogic.function, descriptive

and analytic epidemiology, data:collection,. organizing data,types of variables, frequency.
distributions, measures of central tendency and spread, measures of risks, summarizing and

dlsplaymg pubhc health data, softwares empioyed in- pharmacoepidemmlogy

Pmchcal The student will be_exposed to one basm statistics . soﬁware ancf mtroduced to.

*regressmn methods. Emphasis will ‘be on. modehng driven by actual data from shidies in a- variety
" of areas from health. The p"lm‘“”y practice will . be: for: multiple linear regression, logistic

regression, and Poisson regression..A main goal is to detenmne ‘what approach to use among the

-

CUnit 2 :
Healtheconomics: Economics- concept i mdmdual consumer declszon makmg, health care

market, concept of health care- “insurance, Government - involvement in. healtheare,

. pharmacoeconomics and comparing dlﬁ'erent pharmacoeconomm methodolocrxcs Approach and

steps. for conducting pharmacoe.,qnomlc evaluations.

Practical: The students will bé'taught how to ‘calculate individual cost of drug, direct cost,
indirect cost and total cost of prescription, Cost minimization, Cost Effecnveness & Cost Benef t
Analyses using simulated case studies. R

Post-Marketing Snfety Surveillance: An overview of post-marketing safety. surveilance (PMSS)
in the context of America (FDA), European medical evaluation agency Japan, Asia-pacific and
international (ICH-E2C) regulatory requirement. Historical overview of PMSS, the rok of
epidemiological methods in identifying signals and quantifying, assessing, and. preverting




+Good Pharmacovigilance Operations:
. processing center inc
" "database design and structure, MeDDRA coding,

. estimation. Signaling and surveil

" The Regulatory and ‘L_egal

z e VI T e 11 FT sl in 5 MG I T R 5 ey AT s e 5 " T o
adverser drog, meaclions { ADR-ininative of Vorid heaith organzation 10 Zlodi SO0,

| issues, benefits and limitations of safety surveillance sysiems, |

&3

and social and ethical obligations inherent in the conduct of PMS:

s 2 1
Medieglie abeiing changes, U
ability:to refute false signals, 5

dertake causality assessments using differant type of

iotieals Case study will be provided to un
WHO probability scale, Etropean ABO system and

ality assessment scales (Naranjo’s cale,
Yesian system)

The mechanics and operations of a pharmacovigilance
luding organijzational structure and the business environment, safety
Medicinal Product Dictionary, human resource
ce, continuous quality improvement, and data exchange
MS forms and Periodic Safety
gilance QA. Introduction to

management, process excellen
agreements. Preparation of regulatory documents (such as CIO
Update reports) and regulatory inspections and pharmacovi

pharmacovigilance softwares.

ctional phannacovigilan'ce centre and demonstrated

Practical: Student will be ex'p.osed to one fun
and softwares used there. .(4 hrs.)

“onsite functioning of pharmacovigilance centre

Unit3 S o : : : .
Quantative methods in Phar;_azcovigilance:'- Understanding of interpretation of data for
decison-making applied statistical principles, guantitative measures of benefit; and exposure
lance will be covered, along with the interpretation of clinical,
post marketing and epidemiologic studies, business metrics, and compliance science. (1 brs.)

studies- and practice benefit-risk. assessment, review

‘Practical: Students will examine case
lysis and discuss their practical application in decision

methods for’ quantitative benefit-risk ana
‘making. ' -

Basis of Pharmacovigilance: Regulatory and legal aspécts-rélaﬁed to
medical devices, over-the-counter products, and drug-device combinations. Partnership .
agreements, phaﬁnacovigi}'ance' aspects of due diligence and’ licensing and acquisitions, and
product liability issues. oo M : '

Unit 4 _ R -~ < 5 _ _
Pharmacovigilance in special cases and health care reform: Pharmacovigilance in Pediatrics,
Pregnancy, Elderly, Vaccines and Cemplimentary & "alternative - medicine. Introduction to
concept of health "care reform, Government ‘and private sector initiative in national and

" international scenario. Pharmacy profession and health care reform.
Practical: Case study from the area of special cases. will be provided to undertake causality
assessments using different type of causality assessment scales (Naranjo’s scale, WHO

probability scale, European ABO system and Bayesian system)>

Drug Monitoring methods: Introduction to therapeutic drug monitoring.(TDM), Monitoring free
drug concentrations, overview of analytical techniques for measuring concentrations in biological
fluid, basic principles™of pharmacokinetics and TDM, clinical utility of TDM, post analytical
issues (handing individual differences, interferences and- pitfalls), Prediction techniques for dose

optimisation, Pharmacoeconomics of TDM.




£
N
= Denetical: Estimation of concentintion of at i2ast bwo drugs i piclogical fiid, i awfesh
= remning of at least one standard curve, ong precisien and eccuracy batch and determinativiy «
% spiked unknown concentration for each drug. ‘

wll et

i Q:S 30016 recommended T _ _
“ © McCarthy RL and Schefermeyer KW. .nwudmcﬁrm to healthcare delivery: A primer lor
_— Fharmacist '
. Strom BL and Kimmel EL. Text book of cmmmdmiology. John Wiley & sons Ltd.

R3 -
\;" "~ Mann R D and Andrcw E B. Phannacowgﬂm«.e. John Wiley & sons Ltd.

Dasgupta A. Handbook of Drug Momtomv;:, ’%1&&;@@3. Humana Press Inc.
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. ADVANCED ORGANIC CHEMISTRY
¢ Total Credits: 3 (Minimum 45 hrs. feaching programme /£ Contacl session £ Futorials
2 J'J Semester)
/ _
) ‘ .
~ Unit |
. o
"'_\ Chemistry of protecting groups: Protection of alcohols, carbonyl, and carboxylic, ammne and
_ = phenolic groups.
T Unit 1l -
~ .. Reactions of synthetic importance: Benzilic acid rearrangement, Hoffman’s rearrangement,
] D Birch reduction, Fischer indole synthesss, Wagner-Meerwein rearrangement, Pachman reaction,
e I Friedel craft acylation.
o Reagents in Organic Synthesis: Pyridinium chloride, Organo-lithium reagent, Fetizon’s reagen!
© L (AZCOy/ celite), Osmium tetraoxide ¢0SQ4), pyridinium chloro-chromate (PCE); 2, 2°- '
e Dipyridyl disulphide; palladium diacetate, Fenton’s Reagent.
v@ . 5 »
i Unit 111
L .Green Chemistry: Principles, Metrics, Perspectives of Pharmaceutical Industries, greed "
"t . e B . = : A '
discoveries, greener reactions, catalysis, alternative reaction media, greener technology, —
™ _ sustainable synthesis of Pharmaceuticals, mportance of Green Chemistry in Drug Discovery.

Unitw : : S Taea -

Assymetrie Synthesis: Prochirality, Substrate and product sclectivities, Aspects of Stereo and
Reteros_.ynthetic methods, Concept of Asymumetrc synthesis, determination of enantiomeric
purity, stereoselective C-C bond formation. : 3

" Recommended Books:’

1. M. F. Deorge, Wilson & Gisvold's; A text book or Organic Medicinal & Pharmaceutical
Chemistry, 12" ed., J. Lippincoti Co. Philadhelphia USA.

2. G. L. Patrick, An [ntroduction o Médicinal Chemistry. 2™ o4 Oxford University P’mss,'
New York, USA. L e

3. J. March, Advance Organic Chemistry- reaction mechanism and structures, John Wiley &
Sons. New York, USA. : : '

4. V.X. Ahluwalia, R. Aggarwal. dréénié Synthesis: Special Techﬁiques, Marosa
Publishing House, New Delhi
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VoKL Ahluwaiio, M, Kidwoe, Neow T remds in Ureen Chemistov, Ahamaka Pubiishers.
New Delhi. 2006

I H Clark. D. J Macouarie, e #haok of Green Chemistry and Teechmology. Wi iley-
Blackwell, 2002.

R. E. Gawley. Principle aff Aasymetric Synthesis, Elsevier.

3. G. Dutta, A new look ai Stermahemistry: Concept and Mechamsrm, M}atcmﬂi‘ﬁn
Publishers, New Delhi. e LS :

B.P. Mundy M G. Elferad, F. & F&vamo Name Reactions and Re-agenmm@raamc
synthesis, 2™ ed.. Johnm ‘Wﬁ?m&?'ﬂ‘@m, New York, USA.




~ SPECTROSCOPIC METHOBS . |
P ‘*ﬂ‘r -T2

Total Credits: 3 (Mininymn 45 hrs. Teaching Programme / Cortact session / Tutorials 1n
2

Semester)
Upit 1
" .ln_f.rared Spectroscopy:
e Features of IR
e FT-IR: THeory and its Applicafions

Interpretation of IR spectrum of drugs rr_lentioned in E;%Emaﬂ%mm, Isoniazid, Aspirn,

&

Phenytoin, Benzylpenicillin)

4

“Unit I

¥

“Nuclear Magnetic Resonance Speéiféi;’ébjjy'f e T T

. 'H Nm “c NMR 2 "d 2D- NMR(COSY) and DEFF

U U

Interpretanon of "H-WMR and 13C NMR spectrum of Ethyl" “cataf Ethyl Benz'pne‘,r

3
- o Ibuprofen, Paracetamol, Phenyl Ethyl acetate, I‘;Dm&ﬂ!‘ﬁi
% ‘* Unit III S P
% 9 Mass bpectroscopv ) N s
ﬁ% b e Interpretation of Mass bpectrum of Papaverine, Nicotize, Ephedrine, Hygrine, Quercitin,
< . Caffeine. |
E - . Tandém mass spectrometry
2:1@ - . Applicaﬁons of LCMS, GCMS
s@% 3 Unitlv
,‘gﬁ% > Ultraviolet Spectroscopy:

e . .

» Types of transitions
3

L. ,; L A i <4
s G

» Qualitative and quantitative analysis : : s o

V]

e  Woodward’s rule

« UV absorption of flavonoids. Coumarins, Carotene

¥

¥

g
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"Re(ommenacu Books:
. R. M. Silverstein. F. X. Webster. Spectroscopic ldentifications of Organic Compounds,
6™ ed., Mew York.
2. W.Kemp, Organic Spectrascopy, 3 3™ ed., Macmillan Humsplnre . K.
3 D. H. Williams, 1. Fleming, Speciroscopic Methods in Organic Chemistry, Tata Me-Graw
. Hill, Publisher, New Dl -

4. D.L.Pavia, G. M. Lampman._ G. S. Kriz, Introduction to Spectmscepy,& ded., Harcourt
college Publishers, Philadelphia, USA.

5.. ]agmohan Organic Spectroscopy: Principles and Applications, Alphaa Scxence
__Intematlonal Ltd. i i

6. Y.R. Sharma, Elementary Organic Spectfoscopy- Principle and Chemical Applicaions,
8. Chand Group Publisher, L Lu )

7= P S Kalsi, SpBCtI‘OSCCpV @If‘ f*amc Compounds 6™ ed., New Age: Publications. |

3. H. H. Willagd, L. L. Wir’*nt‘ J. AL Dban International Tvlethods of .émzﬂ ;'qs v an
Nostrend Reinold, New Yok, USA." TS S
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Total Credits: 3 (Min

imum 45 hrs. Teaching Programme / Contact s255101 / Tutonu]s mn
- Semazsier)

Unit ¥
Methods and recent development in computer aided drug design and its hirsitations.
Unit 11

Docking: Molecular, Rigid, Flexible and manual.

Introduction to Molecular modeling and its application in Drug Discovery. . E

Molecular graphics and applications..

Unit III

QSAR (Hammett equation, Hmsch;ééfuétioﬁ; Craig Plot, ‘Top'lis_s Scheme}, Types of QSAR (lD, —

2D, 3D), Descriptors (Electronic and Steric parameters), Selection of Descriptors for QSAR.

Unit IV

Identification of pham:acop’hore Concept of confonnanonal analysrs &nd its role in designing of
drugs. '

Recommended Bdoks"'

4

1. E.L Anen.s Dmg desagn, Academxc Press New York.

2. R.F, Doerge, Wilson and Gisvold’s, Text Book of Orgama: Medicinal and
Pharmaceutical Chemistry, 12_th ed., J. Lippincott Co. Philadeiphia, USA.

3. S.N. Pandeya, A Text Bobk.of Medicinal Chemistry,'VaL-'H, E ed.;. SN Pﬁblishers,-
Varanasi. ) ;

4. A.Kar, Medicinal Chemistry, 5" ed., New Age International Publishers.

5. V. Alagarsamy, Text Book of Medicinal Chemistry, Vol. I, Elsevier.

'y

T DRUG DESTGR & MOLECULAR meEuN{“ S ORDAC
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iy, 799

gy D Total Credits: 3 (Minimum 45 hrs. Teaching Programme / Contact session / Tutorials in
.
P 3 Semester)
- 2
Unit I

&

%
B
J

wg D General classes of natural products, isolation including extraction strategy, structural elucidation
t - along with specn’aj characterization of alkaloids. tergezmrﬁf& steroids, flavanoids and other
\g ™ phenolic compounds.
g D
LQ " UnitIl
g
\Q - Identification, characterization techniques such as chemeal and various spectroscopm methods

4 ° ofmedicinally active principle (Atropine, Ephedrine, Ergotamine}. .
i | ' ’
L T Umf I
:': ks '-:‘ i

Synth: tic method of some 1moortan’r natural compomldb Conmarins, Qu erc‘*tm Ru*m Lw col
g = :
= Unit IV
Sy &5 Chemistry of medicinally useful naturally occurring comp N :
L : :
g <a s Anticancer: Vinca alkaloids, Podophyllotoxin :
d ® o Antidiabetic: Insulin
% e, L3 Anﬁﬁxjdants:"}iutih, Kaempferol TR e R R S W
( e | . i
j@ - Recommended Books:
] I 1L Finar, Organic Chemistry, Vol. 1 & II, Book Society and Lobgman Group, London.
\ 3 3 3 .
)@% - 2. S.N. Pandeya, A Text Book of Chemxstry of ‘*'«’*mvaﬂ’*@ducts 1¥ed, S.G. Publisker,
Qfé Varanasi. :

: 3. K. B.G. Torsell, Natural Products Chemistry, Jobm Wiley & Sons, New York, USA.

= ' ‘ .
_ 4. G. A. Cordell, Introduction to Alkaloid. John Wiley & Sons, New York, USA.
-~

M. B Wolff, Burger’'s Medicinal Chemistry and Em_w Brscovery: Principle and Practlce
imhn Wiley & Sons, New York, USA.
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Charmacognosy and Phytochemistry

Faculty of Pharmacy; Jamia Hamdard

Syllabus for PhD Examination

L ]

) "f" A e T § S
Prggg-1D-lr g

YIS MRS o]
-+ hwlweek
Drug Discovery from Natural Sources

UNIT 1:

Different approaches for the discovery of new drugs from natural sources.
Problems associated with drug diécovery and its sources.

New strategies and better methods for the extraction, isolation and characterization of

natural products.

Plant SSICCUOH criteria alonc \T.C‘f;h the issue related to. biodlvermty a..lci IPR,: plant

COHQCUO’I pnormzatlon analytical techniques, structura] elucidation, b;olo'rzc:j *m:m

new sources of natural products and biosynthesis.

Composite ektracts and 1solatcd.cc)mpeunds

---Importance of finding and designing new molecules

ln;tormatlon resources on natural products
UNIT 2:

s  Bioactivity directed fractionation of natural drugs

» High throughput and Medium throughput screening of natural products.

* Herbal and Modern drug interaction.

Single phytoconstituents as therapeutics- mcluding history, i

UNIT 3:

isolation, test and assays:

Podephyllotoxins, Paciltaxel, Silymarin, Reserpine, Artimisinin, Digitoxin, Curcumm, Quinine,
Ephedrine, Morphine, Camptothecme Vmcnsﬁne and Vinblastine.
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Quality Control and Phytochemical Technigues
) [ ]

i
[ >

UNIT 1: 54"

Advanced extraction, Isolation and Characterization techniques

P

Supercritical ﬂulds extraction (SFE), microwave assisted extraction, ultrasound assisted

g

- . ." \-é ,'/
¢ M silicy Sy b bl

';uouuuu_@wu.u»&wmw@ouuu 5BV UUU

extraction, solid phase micro extraction, centrifugally accelerated chromatography, preparative
HPLC and MPLC/ flash chromatography for isolation of lead molecules, NMR, LC-MS.

UNIT 2: :
Quality control of herbal medicinal products

.ﬁ
{2
w
e
L B

. Overvxew of Pha hacceﬂnai monographs of API, UPI USP, EP, IP?

"General monographs on quality and other issue related publications
» Guiding monographs of wgm ESCOP and ICMR
s Quality contro] and us @:E k.xmpzents in traditional npc.ucme and stability studies of

» &

. . herbal medicinal prééucis, Determination 0 f contaminants ( Imcmhiﬂ load, aflatoxins,

- , pé’stiéid'e‘ residues and I;f:ﬁ@fg metals)
Assay methods Methodology to use standards and finding other sources 1o generate the PRS. :

» Phy”toc‘flemlf‘al Reference Standards (PRS), rSom'ce and preparatifm of PRS P .
; ' Fingerprint techmques Uv, HPTLC HPLC, IR, GC, GC-MS ard RIA | |

 Analytical method development for the markers and Validation assays -

UNIT 4:

Rioassays and molecular ’ll’hll} SiS

« Molecular, enzyme and cell based assays for bioevaluation. Gene eEpIession
o Safety evaluation of botanicals
« ELISA, Flowcytometry, PCR, DNA Fingerprints- RAPD, AFLP, ISSR.

e Determination of 1€/ EC 50 value. Pharmacokinetics of botanicals using

chromatography.

F;




@ o Typesof cuitm&s, :ﬁgﬁ&ﬁmﬂce of tissue culture in MICTO-px )

< with specific reference

b " . - . o
e Application of PTC in production of secondary plant metabalites
2 to production of biologically active constituents. j
- TN e
o Afi overview ol plant fissue culture industries and their preducts |
<> .

nit2"
St e
‘v’/ v B
"o Transformatiomn, armercgenesis and hairy root culture. .

'+ Role of microbes i gehetic modification of plant cells and ergans.

Various techniques of increasing the prodiiction of secondaxy mﬁabﬁiites in cultured

®

cells

e Metabolomics.

Unit 3 :
N Immobilization techniques and their use i

.o Optimized gmﬁ@m‘iﬁ £or in-vitro production of paclitaxel, shikonine, rosamarinic acid and

UUuvw v 40U

n secondary metzbolite production.

U @

gensenosides.
3 Unit 4 5
‘ 2)-» Principles of plant conservation biotechnology, its m_eth@dé,_ technigues and procedure.

« Molecular approach to assess plant diversity.

« Biotechnology i creation, conservation and sustainable utilizatiorn of elite germplasm.
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g
- ~ Paper 1 _

3 BIOPROCESS & BIOE @?AE.EVSIS- '

R ‘
= Totaf 45 ﬁw 3 br per week :
, é
" Unit 1o E:u.._smentatiéon .m_edia screening & @pzﬁlmnszatlon studles Scale p

' studies; éﬁa;&ﬁatjgn, screening, deveiopmem off rmcroblal strams growth
= kinetics. . it | ;

- Unit'2! Solid state & submerced fermemtwu process; Lbl-Qre-ac_tor for S9!
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COURSE WORK OF PhD
PHARMACEUTICAL MEDICINE

(Applicable from 2016)

Faculty of Pharmacy
Jamia Hamdard
New Dethi 110062




DRUG DISCOVERY AND DEVELOPMENT

(Core module 1 for PhD Pharmaceutical Medicine)

Total credits: 4(Minimum 48 4rs including theory, tutorials, practicals /seminar:s)

UNIT I Drug discovery and development process 15hrs

* An overview of whole process of drug discovery starting from target
identification, validation and selection to designing lead candidates, pre- _
clinical and clinical drug development.

* Role of combinatorial chemistry, high throughput screening, genomics,
proteomics, biotechnology and bioinformatics in drug development

» Pre-clinical toxicity testing as per OECD guidelines and Schedule Y

UNIT II Clinical Trials i5ars

»  Types and phases of clinical trials and clinical trial documents including.
Investigator’s brochure, SOPs, ICFs, CRFs etc.

* Clinical Project management: Volunteer recruitment, inclusion and
exclusion criteria; within-trial decisions e.g. code-breaking, premature
termination; monitoring; emergency coverage etc.

* Design of clinical trials in special disease conditions including Angina
pectoris, Epilepsy, AIDS, Asthma etc.

UNIT 11X Ethical considerations in clinical drug evaluation Bhars

e Scope and role of ethics committees, registration of ethics committees,
clinical trial registries : ‘ :

o Ethical issues in vulnerable population, compensation to subjects for
clinical trial related injuries. : -~

UNITIV  Regulatory Affairs - - ; 10hrs

* Background to and general principles of medicines regulations, Practical
inputs of international bodies e.g. WHO, CIOMS and national agencies
» Comparative regulation of countries: USA, EU, Japan, India and other
- geographies etc., GCP guidelines: ICH and Indian
* Process of IND, NDA and ANDA submission -
* Regulations of traditional and herbal remedies o
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CLINICAL PHARMACOLOGY

{Core module 2 for PhD Pharmaceutical Medicine)

Tetal credits: 4 (Minimum 4¢ hrs including theory, tutorials, seminars)

UNIT I

UNIT i

UNIT 111

UNITIV

Patient centred therapeutics ' 10 hrs

Special considerations for clinical studies and prescribing in' children,
elderly, pregnant and breast-feeding women

Therapeutic drug monitoring

Essential medicines and Drug utilization studies , | 10 hrs

Concept of essential medicines, WHO and Indian list ofe sential nedxcmes '
Drug utilization studies and its impact on rational drug use
Basic concepts of GLP and GCLP

Pharmacogenomics, Pharmacoeconomics, Pharmacoepidemiology ~ 15hrs

Pharmacogenomics and personalised medicine, determinants of inter-
individual/ genetic variation in response to .drugs, methods and
a-ypﬁcations | A

?"1 rmacoeconomics: basic concepts, 1mportan€e and methods of ana1y51s

E fmrrnacoepldemlology its 51gmﬁcance and meﬂzads ‘ S

Eﬁamarkers in clinical drug develbpment : 1Zhrs
An introduction to 'biomarkers different types of biomarkers, use of

biemarkers and surrogate end points, biomarker development

Biomarkers "elated to diseases of the cardiovascular and central nervous
system
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CLINICAL PHARMACOXKINETICS AND BIDEQUIVALENCE STUDIES

(Core module 3 for PhD Pharmaceutical Medicine)

Total credits: 2L (Minimum 4 5 hrs including theory, tutorials, practicals/seminars) .

UNIT 1

e @ =2 &

UNIT I

UNIT I}

- UNITIV

@

Basics of Clinical Pharmacokinetics and Generic drugs 10 hrs

Introduction to ADME, concepts of half-life, volume of distribution, clearance
Generic drugs: genesis and legislations

PK-PD modelling

Concept of follow-on biologics, biosimilars and biobetters

Practical aspects of clinical BA/ BE studies 15hrs

Bioavailability and bicequivalence studies, approaches and challenges to
establish bicequivalence SRR

Protocol designing, reporting and statistical considerations in design and
analysis of bioequivalence studies. _
Complete process of conducting BA/BE study from volunteer recruitment and
screening  process, obtaining  informed consent to study initiation,
randomization and blinding techniques, dosing process, compliance
assessment, run-in and wash-out periods, withdrawal and dropout of a study
subject and compensation guidelines in such cases etc.

Bicequivalence regulatory requirements - Q@hrs

Bioequivalence regulatory requirements in India and comparisen to large
generic markets suchas US; Europe, Brazil; Australia etc.

Management and documentation of SAE as per Indian regulatory guidelines
and compensation guidelines :

Drugr safety & Pharmacovigilance ' 15hrs

Assessment and classification of adverse events.and -adverse drug reactions,
evidence for association and causality, causality assessment methods & scales
Pharmacovigilance methods and so i :
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A meeting of the Board of Research Studies of Faculty of Pharmacy was held on
20/5/2016 at 9:30am in the office of the Dean, Faculty of Pharmacy. The following
members were present:

Prof. Asgar Ali Chairman

Dr. Raj Kumar Shirumalla 7 External Expert Member
Prof. C. L. Kaul Special Invitee

Prof. S. Raisuddin | - Advisor (Research)

Prof. S. H. Ansari (Head, Dept. of Pharmacognosy & Phytochemistry) Member

Prof. Anees A. Siddiqui (Head, Dept. of Pharmaceutical Chemistry) Member
Prof. Farhan ]. Ahmad (Head, Dept. of Pharmaceutics) Member
Prof. N ilahjan Saha (Head, Dept. of Pharmacology) "~ Member
Prof, Nadeem Siddiqui . Member
Prof. Mohd. Amir Member
Prof, Divya Vohora (In-charge, Pharmaceutical Mediciné) Member’
Dr. Gita Chawla ‘ Member
br. Kiran Dubey sen e ' . Member

The Chairman welcomed the members of the Board of Research Studies and informed
them about the recent achievement of Faculty of Pha“macy securing third position in
the NIRF ranking recently released by Ministry 'of HRD, research programmes and
publications of research papers. Prof. Arvind Bansal couldn’t attend the meeting due to
pre-occupation.

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

BRS examined and discussed the DC approved research topics of the proposed research
work of the candidates of different departments in Pharmacy (the changes suogested by
the members if any, are mentioned in attached Annexure I, 11, Il 2 IV).

8RS approved that date of registration will be from the date of fee deposit or joining in -
the Department whichever is later after the offer of the PhD admission.




Agenda ltem-2: To approve tie revised PhD course work syllabus and bye-laws of
Ph.D. in Pharmaceutical Medicine and Ph.D. in other disciplines of Pharmacy :

The matter of adopting common Ph.D. course work bye-laws of Faculty of Pharmacy for
Ph.D. in Pharmaceutical Medicine was discussed by the BRS members. Previously, Ph.D.
in Pharmaceutical Medicine was following separate bye-laws and was undergoing two
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 semesters to
one semester. The same was recommended in the DC meeting dated 227 March 2016.
The revised bye-laws for PhD Pharmaceutical Medicine were therefore incorporated in
the revised common bye-laws of Faculty of Pharmacy. The BRS recommended that there
will be three papers (4 credits for each paper i.e. total 4X3=12 credits) i.e. one
compulsory paper on “Research Methodology, Communication skills, Copyrights and
Ethical issues in Research”, one core/elective paper of the department and one elective
paper from cross-disciplinary area from another Department 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 Pharmaceutlcal Medicine in the Faculty are given as Annexure V.

The syllabus of Ph.D. ceurse work of Pharmaceutlcal Medicine was also revised and
included choice-based core modules in line with other Ph.D. programs. The revised
syllabus was approved by the BRS and will be apphcable from the current batch of
students (Annexure-VI):

Agenda Item-3: Recognition of Prof. R. C. Jiloha and Dr. Anjali Kumar as co- supervisor
for Ph.D. thesis of Pharmaceutical Medicine in Facul ty of Pharmacy (CV enclosed,
Annexures Vil 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 of the BRS unanimously recognized them as co- supervisor for
Ph.D. program in Pharmaceutical Medicine in Faculty of Pharmacy.

Agenda Item-4 To report the minutes of the DC meetings held in different
departments of Faculty of Pharmacy

The minutes of DCof different departments viz Pharmacognosy and Phytochemistry (DC
held on 8t April 2016), Pharmaceutical Medicine (DC held on 227d March 2016), -
Pharmacology (DC held on 20" Jan 2016), Pharmaceutics (DC held on 6t Jan 2016) and
Pharmaceutical Chem (DC held on 24t Feb & 19t May 2016) were reported in BRS and

i
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fulfitment of al. appiicable criteria at the time of submission cf thesis, it is pertinent o

e apprise that as per PhD bylaws 2009- page No 15 “ The Candidate may be allowed to
submit the thesis, if DC is satisfied with the performance of the student (pre thesis
submission presentation) and the candidate has met all the requirements of tenure,
attendance, publications, seminar, PhD Course work and plagiarism etc”. However, the
other items recommended by the DC of respective departments, but not placed before

e BRS separately shall have to be reported in the forthcoming BRS i.e. Change in research
topic, (major/minor), change in name of supervisor/co-supervisor, Extension in span
period etc. (All attached, Annexure IX)

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

A." To consider the request of Mr. Ankit Srivastava, MOU candidate, regarding
permission to undertake their (AcSIR) Ph.D. course work at CSIR-IGIB

" Mr. Ankit Srivastava, a MOU candidate from CSIR-IGIB, registered in the Department
of Pharmacology, Jamia Hamdard had given an application to Advisor (Research) on
~ 29/7/2015 regarding permission to undertake Ph.D. course work at CSIR-IGIB. He
has completed the Ph.D. course work of Academy of CSIR (AcSIR) and submitted his
credit details and grades. He has completed 14 credits including 9 papers on various
L __subjects including paper on research methodology (Annexure X).

L gl &»6@3945;5113 reviewed the details of the courses and equivalence was considered for the
- xbuff‘ﬁM . course work completed by the candidate at Institute of Genomics and Integrative

"y CoNN 17}" . Biology. The course work of AcSIR was unanimously approved by the committee to

g amlON suffice the course work requirements of the candidate registered in Jamia Hamdard.

S ?
i

B. To approve the panel (lists) of external examiners for Ph.D. thesis
evaluation and viva-voce examinations. for. Ms, Rachna Arora/Gulati
{Pharmaceutical Medicine), Ms Shehla Najib (Pharmacognosy &
Phytochemistry), Mr. Rikeshwer Prasad: ‘Déwangan (Pharmaceutical
Chemistry) and Mr. Rahmat Ali (Pharmaceutical Chemistry)

-
~

In a letter dated 17/5/16 by the Controller of Examination regarding preparing
o - additional panel of examiners for the thesis work of 4 candidates of various
disciplines of Faculty of Pharmacy as the pool of examiners proposed by the Faculty

\ were not appropriate with regard to the specialized area of thesis work of a
~ particular scholar. :

In this regard, HOD/ Supervisors of the candidates provided additional names of
examiners in the area of the Ph.D. work of the respective candidates showing the
evidence of published work. BRS reviewed the panel and approved the same for the

respective candidates and also for future use for the work of other Ph.D. scholars
working in similar area (Annexure XI).




foliowing candidates {Annexure

8% | Mame of | Title of research ' Cerrected title of | Remarks
' Mo. | the 7 research approved : '
candidate iz this BRS

- 1. | Neelam Bone mineral density |, Bene mineral density | BRS approved

" | Kaushal and associated risk + and associated risk (the addition of | -

! factors in North Indiam } factors in North colon “:” and

urban population in | Imdian urban capital “A”) as .
tertiary care settinga {{ population in minor change.
cross-sectional tertiary care setting:
retrospective study ; A cross-sectional

: | retrospective study

i Z. | Sobiya Nonocarrier approach | Nanocarrier BRS approved

+ Zafar for combinatorial ?&pproach for the spelling
delivery of docetaxel | eombinatorial correction (of
'|.and a neutraceutical . ¢ delivery of docetaxel | “nanocarrier”
agentinsolid tumor  jand a nutraceutical |and .
management - agent in solid tumor | “nutraceutical”) |
| mranagement as minor
| change
Meeting ended with thanks Lo Lthe Chair. ¢
Sebmitted for approval please.
rof. Asgar Ali

Dean, Faculty of Pharmacy
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