SHIVAJI UNIVERSITY KOLHAPUR

AN ORDINANCE TO PROVIDE FOR THE EXAMINATION LEADING
TO THE DEGREE OF MASTER OF PHARMACY
IN THE FACULTY OF ENGINEERING & TECHNOLOGY

Shivaji University offers Master of Pharmacy (M. Pharm.) in the following
specializations

1) Pharmaceutical Chemistry.
2) Biopharmaceutics.
3) Pharmaceutics.

4) Quality Assurance®.

5) Pharmacology.

6) Pharmacognosy.

7) Pharmaceutical Technology.

8) Pharmaceutical Analysis.

9) Quality Assurance Techniques®.

10)  Pharmaceutics (Drug Regulatory Affairs).

*Syllabus for the M.Pharm. course 4 and 9 is same and question papers for both courses
are also common.

1. Duration:

The duration of Master of Pharmacy (M. Pharm) Course is of two Years, divided
into four semesters.

2. Eligibility for Admission to M. Pharm. Course:
The candidate seeking admission to M. Pharm. Course must have:
For Non-Sponsored category of students

Admission to fulltime PG programme for non-sponsored category of students
should be made through GATE. When the GATE Qualified students are not
available, the admission may be given to non GATE candidates on Merit who have
passed B. Pharm. degree examination of any statuary/recognized University with at
least 55% of aggregate marks or equivalent grade (50% of marks for SC/ST
candidates)

For Sponsored category of students



The candidates who possess Bachelors degree in Pharmacy from AICTE
approved institutions with at least 55% marks or equivalent grade (50 % marks for
those who are teachers in pharmacy college or polytechnic)

Admissions to M. Pharm. Course:

The admission to this course will be given as per guidelines of Directorate of
Technical Education, Mumbai & A.I.C.T.E., New Delhi.

The admitted candidate will have to strictly abide by the rules and regulations
prescribed by the A.I.C.T.E. and the University.

The seats will be allotted to the different categories of the candidates as per the
guidelines of D.T.E., A.LLC.T.E. and the University.

Fees:

The Tuition fees, other fees and deposits like Library and Laboratory will be as
prescribed by the University, D.T.E. from time to time.

Grant of Terms:

The student who has satisfactorily completed the prescribed requirements of the
course and has kept at least 75% attendance at classes and practical (if any)
separately for each subject will be granted terms.

Scheme of Teaching:

The syllabi of the subjects are given as under.

Scheme of Examination:

There shall be a university examination at the end of First & Second semester &
one examination of third & fourth semester at the end of fourth semester. The
examination shall be as per the scheme mentioned.

The student with a backlog of paper of previous semester can appear for those
papers at the next subsequent semester examination along with the papers of that
semester.

Standard of Passing:

a. The student will be declared to have passed First and Second Semester
Examinations, if he has obtained at least 50% marks separately in all Theory
Papers and Practicals and at least ‘B” Grade in Seminar. In addition, he should
have obtained at least 50% of the aggregate marks assigned to the
examination of each semester.

b. The student will be declared to have passed Third & Fourth Semester
Examinations, if he has obtained at least 50% of the total marks and at least
‘B’ grade in colloquium on his/her dissertation.
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Exemption:

A student who has obtained at least 50% marks in theory paper/s and/or
practical/s shall be exempted at his/her option from appearing for the same, The
benefit of the exemption so earned will be available for two consecutive years only,
since his/her first appearance at that examination.

Seminar:

The student will have to give one seminar in First & Second Semester each and
colloquium before submission of the dissertation.

Evaluation of Performance in Seminar & Colloquium:

The performance of student in seminar will be evaluated by the Seminar
Evaluation Committee.

The grades will be awarded for the performance in each seminar as follows:

A+ - 70% or above marks.
A - 60% but less than 70% marks.
B - 50% but less than 60% marks.

- Less than 50% marks.

The student will be considered to have passed in the seminar provided he/she
obtained at least “B” grade. If a student fails to secure minimum ‘B” Grade in the
seminar even in the second attempt he/she will be required to give the seminar
again in next semester.

The student will be considered to have passed in colloquium provided he/she
obtained at least “B” grade. If a student fails to secure minimum ‘B” Grade in the
colloquium he/she will be required to give the colloquium again in next semester to
attain at least ‘B” Grade.

The grade awarded to the student in the seminar will be shown separately in his
statement of marks of the concerned semester.

ATKT.

A student will be promoted from First Semester to Second Semester and from
Second Semester to Third Semester and Fourth Semester irrespective of number
subjects in which he/she has failed in the first and second semester examinations.

A candidate will be allowed to continue his/her research work and submit the
dissertation. However, the result of the dissertation will not be declared until he/she
has cleared the First Semester and the Second Semester Examinations.

A candidate who failed to pass Fourth Semester Examination will be required to
keep minimum one fresh Semester and resubmit the revised dissertation, give a
colloquium and appear for Viva-voce examination.



13. Award of Class:

A class will be awarded to the student on the basis of aggregate marks obtained
by him/her at M. Pharm. First Semester, Second Semester and Fourth Semester.
{Third & Forth Semester Examinations taken together.}

First Class with Distinction : | 70% and above marks.

First Class : | 60% and above, but less than 70% marks.
Higher Second Class : | 55% and above, but less than 60% marks.
Second Class : | 50% and above, but less than 55% marks.

14. Improvement of Class:

A student will be allowed to improve his/her class at M. Pharm. by reappearing
for any two subjects (theory and practical taken together of that examination) of
his/her choice of First and Second Semesters of M. Pharm. course.

If a student’s applications form for reappearing in the examination is accepted,
and the candidate appears in the examination fresh marks will be considered and the
candidate forfeits the marks obtained in the previous examinations in that subject
head and those marks will not be reconsidered for any purpose again under any
circumstances what-so-ever.

15. Dissertation:

Every student before appearing for the M. Pharm. Fourth Semester Examination
is required to submit 3 typewritten copies of the Dissertation duly certified by the
Guide and through the Principal of the College to the University for Evaluation. The
topic for the dissertation shall be assigned to him/her by the Guide.

The student should submit his/her dissertation on or before 15t June of every
year.

An examinee who fails to submit his/her thesis within the prescribed date or
whose thesis has not been accepted or fails to present himself for defense may subject
to other provisions of this ordinance be readmitted to the examination at any
subsequent examination provided,

He/she pays the prescribed fees as fixed by the university.

b. His/her application is received by the registrar not later than one month before
the date of commencement of the examination.

c. He/she submits his/her thesis on the same subject on or before the examination
date.

d. Examinee whose thesis has not been accepted shall resubmit his/her work, with
such additional work as may be directed, at the next examination.

e. However an examinee wishing to submit thesis on a fresh subject, the submitter
shall be required to join the department/college as a regular student.



16. a) Evaluation of Dissertation:
The Dissertation submitted by a student will be evaluated jointly by:
1) Internal Examiner (Guide).
2) External Examiner (Appointed by the University).
The Dissertation and Viva - Voce examination will carry 200 marks.

The examiners will jointly assign the marks for dissertation and viva-voce on
dissertation. This test will be of 150 and 50 marks respectively. The student will have
to defend the dissertation. The examiners will jointly assign the mark for Seminar &
Viva -voce.

The allotment of marks for the dissertation and viva-voce shall be as under.

Dissertation:
Sr. No. Type of Work Marks
1. Reference work 25
2. Experimental work 50
3. Scientific contents 20
4. Presentation/ Communication 25
5. Result/Conclusion 30
Total 150
Viva-voce:
Sr. No. Type of Work Marks
1 Scientific Contents 10
2 Presentation / Communication 10
3. Discussion 10
4 Report 20
Total 50




M. Pharm. Course Structure
Pharmaceutical Chemistry

Scheme of Teaching

Scheme of Examination

Semester Sgl;zieect Title of Paper Hours / week Theory Practical Total
Lectures Practical Hours Marks | Hours | Marks
Sem - I MAT | Modern Analytical Techniques 03 06 03 100 06 100 200
APC-I | Advanced Pharmaceutical Chemistry - I 03 06 03 100 06 100 200
ELE-1 Elective - | 03 - 03 100 - - 100
Seminar * One per student A*/A/B/C - - -
Research Work 15 - — _ —
Sem - II APC-II | Advanced Pharmaceutical Chemistry - II 03 06 03 100 06 100 200
APC-III | Advanced Pharmaceutical Chemistry - III 03 - 03 100 - - 100
ELE-II | Elective - II 03 - 03 100 - - 100
Seminar * One per student A*/A/B/C - - —
Research Work 20 - — — — -
Sem - III Colloquium * One per student A*/A/B/C - - -
& THESIS | Research, Dissertation and viva voce - 50 - | - - 200 200
Sem -1V GRAND TOTAL 1100

* The seminar / colloquium shall carry 50 marks




M. Pharm. Course Structure

Biopharmaceutics
. Scheme of Teaching Scheme of Examination
Semester Sgl;zie:t Title of Paper Hours / week Theory Practical Total
Lectures Practical Hours Marks | Hours | Marks
Sem - I MAT | Modern Analytical Techniques 03 06 03 100 06 100 200
PK Pharmacokinetics 03 06 03 100 06 100 200
ELE-1 Elective - | 03 - 03 100 - - 100
Seminar * One per student A+/A/B/C - - -
Research Work 15 - — _ —
Sem - II NDDS | Novel Drug Delivery Systems 03 06 03 100 06 100 200
BAB E;g}ejng‘r::liecrelret;cs (Bioavailability & 03 B 03 100 3 B 100
ELE-II Elective - 11 03 - 03 100 - - 100
Seminar * One per student A*/A/B/C - - -
Research Work 20 - — — — -
Sem - 111 Colloquium * One per student A*/A/B/C - - -
& THESIS | Research, Dissertation and viva voce - 50 -- | - - 200 200
Sem - IV GRAND TOTAL 1100

* The seminar / colloquium shall carry 50 marks




M. Pharm. Course Structure

Pharmaceutics
. Scheme of Teaching Scheme of Examination
Semester Sgl;zie:t Title of Paper Hours / week Theory Practical | Total
Lectures Practical Hours Marks | Hours | Marks

Sem - I MAT | Modern Analytical Techniques 03 06 03 100 06 100 200
AP-I | Advanced Pharmaceutics - I 03 06 03 100 06 100 200
ELE-1 Elective - | 03 - 03 100 - - 100

Seminar * One per student A*/A/B/C - - -

Research Work 15 — — _ —
Sem - II AP-II | Advanced Pharmaceutics - II 03 06 03 100 06 100 200
AP-III | Advanced Pharmaceutics - I1I 03 - 03 100 - - 100
ELE-II | Elective - II 03 - 03 100 - - 100

Seminar * One per student A*/A/B/C - - —

Research Work 20 - — — — -

Sem - III Colloquium * One per student A*/A/B/C - - -
& THESIS | Research, Dissertation and viva voce - 50 - | - - 200 200
Sem -1V GRAND TOTAL 1100

* The seminar / colloquium shall carry 50 marks




M. Pharm. Course Structure
Quality Assurance

. Scheme of Teaching Scheme of Examination
Semester Sgl;zie:t Title of Paper Hours / week Theory Practical Total
Lectures Practical Hours Marks | Hours | Marks
Sem -1 MAT | Modern Analytical Techniques 03 06 03 100 06 100 200
QAT-I | Quality Assurance Techniques - 03 06 03 100 06 100 200
ELE-1 Elective - | 03 - 03 100 - - 100
Seminar * One per student A+/A/B/C - - -
Research Work 15 - — _ —
Sem - II QAT-II | Quality Assurance Techniques - II 03 06 03 100 06 100 200
QAT-III | Quality Assurance Techniques - III 03 - 03 100 - - 100
ELE-II | Elective - II 03 - 03 100 - - 100
Seminar * One per student A+/A/B/C - - -
Research Work 20 - — — — -
Sem - IIT Colloquium * One per student A*/A/B/C - - -
& THESIS | Research, Dissertation and viva voce - 50 - | - - 200 200
Sem -1V GRAND TOTAL 1100

* The seminar / colloquium shall carry 50 marks




Pharmacology

M. Pharm. Course Structure

Subject

Scheme of Teaching

Scheme of Examination

Semester Code Title of Paper Hours / week Theory Practical Total
Lectures Practical Hours Marks | Hours | Marks
MAT | Modern Analytical Techniques 03 06 03 100 06 100 | 200
APCOL-I | Advanced Pharmacology - I 03 06 03 100 06 100 200
Sem -1 ELE-I Elective - I 03 - 03 100 - - 100
Seminar * One per student A*/A/B/C -- -- --
Research Work 15 -- -- -- --
APCOL-II | Advanced Pharmacology - II 03 06 03 100 06 100 200
APCOL-III | Advanced Pharmacology - III 03 - 03 100 - - 100
Sem - 11 ELE-II Elective - I 03 -- 03 100 -- - 100
Seminar * One per student A*/A/B/C - -- --
Research Work 20 -- -~ -~ -~ -~
Sem — III Colloquium * One per student A*/A/B/C -- -- --
& THESIS | Research, Dissertation and viva voce — 50 - | - - 200 200
Sem - IV GRAND TOTAL 1100

* The seminar / colloquium shall carry 50 marks
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M. Pharm. Course Structure

Pharmacognosy
) Scheme of Teaching Scheme of Examination
Semester Sgl;zie:t Title of Paper Hours / week Theory Practical Total
Lectures Practical Hours Marks | Hours | Marks
MAT Modern Analytical Techniques 03 06 03 100 06 100 | 200
APCOG-I | Advanced Pharmacognosy - I 03 06 03 100 06 100 200
Sem -1 ELE-I Elective - | 03 -~ 03 100 -- -- 100
Seminar * One per student A+/A/B/C - - -
Research Work 15 -- -- -- --
APCOG-II | Advanced Pharmacognosy - 11 03 06 03 100 06 100 200
APCOG-III | Advanced Pharmacognosy - III 03 -- 03 100 -- - 100
Sem - 11 ELE-II Elective - 11 03 - 03 100 - - 100
Seminar * One per student A+/A/B/C - - -
Research Work 20 -- -~ -~ -~ -~
Sem - 111 Colloquium * One per student A*/A/B/C - -- -
& THESIS | Research, Dissertation and viva voce - 50 - | - - 200 200
Sem - IV GRAND TOTAL 1100

* The seminar / colloquium shall carry 50 marks

11




M. Pharm. Course Structure
Pharmaceutical Technology

Subject

Scheme of Teaching

Scheme of Examination

Semester Code Title of Paper Hours / week Theory Practical Total
Lectures Practical Hours Marks | Hours | Marks
Sem -1 MAT | Modern Analytical Techniques 03 06 03 100 06 100 200
APT-I | Advanced Pharmaceutical Technology - 03 06 03 100 06 100 200
ELE-T | Elective - I 03 - 03 100 - - 100
Seminar * One per student A*/A/B/C - -- -
Research Work 15 -- -- - --
Sem - II APT-II | Advanced Pharmaceutical Technology - II 03 06 03 100 06 100 200
BBME | Biopharmaceutics and Biomedical Engineering 03 - 03 100 - - 100
ELE-II | Elective - II 03 - 03 100 - - 100
Seminar * One per student A*/A/B/C - -- -
Research Work 20 -- -- -- -- --
Sem - 111 Colloquium * One per student Ar/A/B/C - -- -
& THESIS | Research, Dissertation and viva voce - 50 - | - - 200 200
Sem - IV GRAND TOTAL 1100

* The seminar / colloquium shall carry 50 marks

12




M. Pharm. Course Structure

Pharmaceutical Analysis

. Scheme of Teaching Scheme of Examination
Semester Sgl;zie:t Title of Paper Hours / week Theory Practical Total
Lectures Practical Hours Marks | Hours | Marks
Sem - I MAT | Modern Analytical Techniques 03 06 03 100 06 100 200
APA-I | Advanced Pharmaceutical Analysis - I 03 06 03 100 06 100 200
ELE-1 Elective - | 03 - 03 100 - - 100
Seminar * One per student A*/A/B/C - - -
Research Work 15 - — _ —
Sem - II APA-II | Advanced Pharmaceutical Analysis - IT 03 06 03 100 06 100 200
FBCA | Food, Biologicals and Cosmetic Analysis 03 - 03 100 - - 100
ELE-II | Elective - II 03 - 03 100 - - 100
Seminar * One per student A*/A/B/C - - —
Research Work 20 - — — — -
Sem - III Colloquium * One per student A*/A/B/C - - -
& THESIS | Research, Dissertation and viva voce - 50 - | - - 200 200
Sem -1V GRAND TOTAL 1100

* The seminar / colloquium shall carry 50 marks
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M. Pharm. Course Structure
Quality Assurance Techniques

. Scheme of Teaching Scheme of Examination
Semester Sgl;);:t Title of Paper Hours / week Theory Practical Total
Lectures Practical Hours Marks | Hours Marks
Sem -1 MAT Modern Analytical Techniques 03 06 03 100 06 100 200
QAT-I | Quality Assurance Techniques - I 03 06 03 100 06 100 200
ELE-I Elective -1 03 - 03 100 - - 100
Seminar * One per student A*/A/B/C - - -
Research Work 15 - — — -
Sem - 1II QAT-II | Quality Assurance Techniques - II 03 06 03 100 06 100 200
QAT-III Quality Assurance Techniques - III 03 - 03 100 - - 100
ELE-II Elective - 11 03 - 03 100 - - 100
Seminar * One per student Ar/A/B/C - - -
Research Work 20 — — — _ —
Sem - III Colloquium * One per student A+/A/B/C - - -
& THESIS | Research, Dissertation and viva voce - 50 - | - . 200 200
Sem -1V GRAND TOTAL 1100

* The seminar / colloquium shall carry 50 marks

14




M. Pharm. Course Structure

Pharmaceutics (Drug Regulatory Affairs)

. Scheme of Teaching Scheme of Examination
Semester Sgl;);:t Title of Paper Hours / week Theory Practical Total
Lectures Practical Hours Marks | Hours Marks
Sem -1 MAT Modern Analytical Techniques 03 06 03 100 06 100 200
QAT-I | Drug Regulatory Affairs - I 03 06 03 100 06 100 200
ELE-I Elective -1 03 - 03 100 - - 100
Seminar * One per student A*/A/B/C - - -
Research Work 15 - — — -
Sem - II QAT-II | Advanced Pharmaceutics 03 06 03 100 06 100 200
QAT-III | Drug Regulatory Affairs - I 03 - 03 100 -- - 100
ELE-II Elective - 11 03 - 03 100 - - 100
Seminar * One per student Ar/A/B/C - - -
Research Work 20 — — — _ —
Sem - III Colloquium * One per student A+/A/B/C - - -
& THESIS | Research, Dissertation and viva voce - 50 -- | - - 200 200
Sem - IV GRAND TOTAL 1100

* The seminar / colloquium shall carry 50 marks

15
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SYLLABUS FOR M. PHARM (PHARMACEUTICAL CHEMISTRY)

MAT MODERN ANALYTICAL TECHNIQUES Theory (3 hrs/wk.)

Hrs Marks

1. Biostatistics and Computer Application: Introduction to and
pharmaceutical applications of Student’s t-test, F test, Chi-square test,
Analysis of variance (ANOVA), correlation and regression analysis, Factor 3 10-15
analysis, Time series analysis and Multidimensional scaling. Applications
of computers related to quantitative and statistical pharmaceutical analysis.

2. Sample Preparation for Analysis: Different techniques of sample
preparation from body fluids, tissue extracts, cell culture extracts and 5 10-15
phyto-chemical extracts.

3.  Structural Elucidation by Spectroscopic Methods:
UV-Visible, IR, NMR and Mass with examples.
4.  Applications of DSC and XRD:

5 15-20

Analysis of raw material (APIs and excipients), packaging material and 4 10-15
finished products.

5. Reference Standards:

Introduction, preparation, types, storage, record keeping and validation. > 104
6. ESR Spectroscopy:

Introduction, calibration, validation and application (in brief).

Circular Dicorism and ORD:

5 10-15

Introduction, calibration, validation and application (in brief).
7.  Particle Size Analysis:
Introduction, significance, methods used in particle size analysis.

Gel Permeation Chromatography (GPC): Introduction, instrumentation 4 15-20

(Stationary phases and Detectors) and its application ( particle size
analysis).
8. Immunochemical Techniques:

5 20-25
ELISA, Immuno- precipitation, Radio immuno assays and Radio-labeling.

Reference Books

1. Introduction To Biostatistics & Computer Science, Mr. Y. I. Shah Dr. A. R. Paradkar,
Mr. Y. I. Shah, Mr. M. G. Dhayagude

2. Pharmaceutical statistics using SAS: a practical Guide, Ralph B. D'Agostino
3. Introduction to Pharmaceutical Calculations, Judith A. Rees

4. Text book of Practical Pharmaceutical chemistry, Vol. I & II, AH Beckett & Stenlake.

17
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11.
12.
13.
14.
15.

16.

Practical Method Development, Snyder, L. R., Kirkland, J. J. and Glajch, J. L.
Principles of Instrumental Analysis, Skoog.

Textbook of Practical Biotechnology, C.R. Kokare.

Organic Spectroscopy, William Kemp

Physical Pharmacy - Martin, Swarbrick and Commarata

. Physical Chemistry - Bahl and Tuli

Spectrometric identification of organic compounds, Silverstein RM, Webstar FX.
I.P., BP. and US.P.

Instrumental Methods of Analysis, Chatwal & Anand,

A Textbook of pharmaceutical analysis, K. A. Connors.

Pharmaceutical Analysis, Ashutosh Kar.

Instrumental and Chemical Analysis, B.K. Sharma.

18



MAT

Pr MODERN ANALYTICAL TECHNIQUES Practical (6 hrs/wk.)

1. Chemical Tests for Identification of Alkaloids, Glycosides and steroids in extracts.

2. Preparation and chemical characterization of cosmetics like talcum powder, lipsticks,
deodorant and cream.

3. To carry out microbiological assay of antibiotics by Cup Plate and turbidimetric
method

4. UV spectroscopic analysis of two component formulation by simultaneous equation
and differential spectroscopic method.

5. Visible spectroscopic method development involving transition metal and ion pair
complex.

6. Proposing structures of compounds at least three on analysis of UV, IR, NMR and
mass spectra.

7. DSC and XRD spectra analysis to study drug-excipient analysis.
8. Particle size analysis by calibrated Nephalo-turbidimetry.

9. EDsp and LDsg Estimation and probit analysis

Reference Books

1. Text book of Practical Pharmaceutical chemistry, Vol. I & II, AH Beckett &
Stenlake.

Textbook of Pharmacognosy, Kokate C. K. Purohit A. P. and Gokhale S. B.
Pharmacognosy and Phytochemistry, Vol. I & II, V.D.Rangari.

Natural products Chemistry Practical Manuals, A.A.Siddiqui.

Indian Pharmacopoeia.

Spectrometric identification of organic compounds, Silverstein RM, Webstar FX.
Harry’s cosmetology, J. B. Wilkinson and R. ]. Moore.

Textbook of Practical Biotechnology, C.R. Kokare.

o % N o 0 B LW DN

Research Articles on Analytical Method Development in Journals

[uny
o

Physical Pharmacy - Martin, Swarbrick and Commarata

[uny
=

Physical Chemistry - Bahl and Tuli

19



APC-1I ADVANCED PHARMACEUTICAL CHEMISTRY -1 Theory (3 hrs/wk.)

Hrs Marks
1. Molecular basis of drug action: Receptor, Drug Receptor Interaction. 12 25-35
1.Types of receptors
2. Drug target binding forces.
3. Receptor structure and signal transduction.
4. Changes in receptor shape.
5. Design of agonist and antagonist.

6. Above concepts with special reference to Opioid, Histaminergic,
Adrenergicand GABA nergic receptors.

7. Recent advances & trends in the drugs acting on above mentioned
categories of receptors.

2. Enzyme Inhibition: 14 30-40

1. Enzyme Inhibitors - Reversible, irreversible, Kcat inhibitors. Transition
state analogs and their application with respect to drug design.

2. Enzyme Inhibitors of - ACE, leukotrienes, Lipoxygenase, Cycloxygenase,
Aromatase, Xanthine oxidase, DNA Polymerase Inhibitors, HIV - Protease
/ Reverse Transcriptase, Integrase and Cytochrome P-450 Inhibitors,
purine, pyrimidine inhibitors, DHFR inhibitors as drugs.

3. Recent advances & trends in the above mentioned categories of drugs.
3. Design and application of prodrugs: 07  15-25
1. Prodrug concept.

2. Prodrugs of various functional groups like carbonyl, hydroxy. amide,
amines.

3. Application of Prodrug approach to:
i. Improvement of bioavailability

ii. Prevent first pass metabolism

iii. Reduction of side effects

iv. Prolong duration of action

v. Site specific delivery

4. PDEPT (Polymer-Directed Enzyme Prodrug Therapy); ADEPT
(Antibody-Directed Enzyme Prodrug Therapy); GDEPT/VDEPT (Gene-
Directed Enzyme Prodrug Therapy/Virus-Directed Enzyme Prodrug
Therapy);

20



Synthon approach: 12 30-40

¢ Definition of terms - disconnection, synthon, functional group
interconversion (FGI).

¢ Basic rules in Disconnection.
e Use of synthon approach in synthesis of following compounds

Trimethoprim, Terfenadine, Ibuprofen, Propanolol, Fentanyl, Cimetidine,
Ciprofloxacin, Piroxicam, Rosiglitazone, Diclofenac, Captopryl, Nifedipine,
Losartan.

® Recent advances & trends in the above mentioned categories of drugs.

Reference Books:

N S gk » =

10.
11.

Graham and Patrick An Introduction To Medicinal Chemistry.

Foye’s: Principles of Medicinal Chemistry (Varghese & Co.)

Ledinicer: Organic Drug synthesis Vol. 1, 2, 3, 4 (John Wiley & Sons N.Y.)
Ariens: Medicinal Chemistry Series

Ellis and West: Progress in Medicinal Chemistry Series

Bunerworther Progress in Medicinal Chemistry Series

Wilson & Gisvold - Text book of Medicinal Chemistry (J.B. Lippincoff cam)
Stuart Warren: Organic Synthesis- The Disconnection, approach (John
Wiley & Sons)

Stuart Warren : Designing Organic Syntheses: A Programmed Introduction
to the Synthon Approach

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

Burger: Medicinal Chemistry (John Wiley & Sons N.Y.)

21



APC -1
Pr

ADVANCED PHARMACEUTICAL CHEMISTRY -1 Practical (6 hrs/wk.)
1. Study and applications of enzymes Kinetics, Inhibition and Immobilization.
2 Determination of partition coefficient.

Synthesis of drugs mentioned in the theory using basic operations like Molecular distillation,
fractional crystallization, and purification by column chromatography, preparative TLC.

4  Synthesis of drugs using synthon approach.
5  Structure confirmation by spectroscopic studies.

6  Mixture analysis of 2/3 organic compounds.
Reference Books:
1.  Organic Synthesis; Fieser and William Son (CBS Publishers)

2. Mann and Saunders. Practical Organic Chemistry (Orient Longman)

3. A.l Vogel, Practical Qualitative and Quantitative Organic Chemistry (Orient Longman)

22



APC-II ADVANCED PHARMACEUTICAL CHEMISTRY -II  Theory (3 hrs/wk.)

Hrs Marks

1. Combinatorial Chemistry: Introduction, combinatorial approaches, small 11 25-35
molecule libraries, applications, methodology, combinatorial organic
synthesis, screening of combinatorial libraries, introduction to high
throughputs screening (HTS).

2. Chiral Technology: Introduction to Chirality and Techniques used 10  20-30
asymmetric synthesis of Diltiazem, Timolol, Vitamin C, Ampicillin,
Dextrapropoxyphen, Thienamycin, Citrenalol, Propranolol, Atenolol, and
Naproxen.

3. Bioconversions in Drug Synthesis and Development: Bio conversions of 10  20-30
drugs like steroids, prostaglandin, antibiotics, enzyme immobilization
Techniques. Chiral bioconversion of NSAID's using esterases.

4.  Agents used in Neurodegenerative diseases: like Alzheimer’s and 06  15-20
Parkinsonism. Therapeutic targets for their treatment. Recent advances and
trends.

5. Agents used in treatment of AIDS: Life cycle of HIV and various 08  20-25
therapeutic targets for their treatment with examples. Recent Advances
and Trends.

Reference Books:

Graham and Patrick An Introduction To Medicinal Chemistry.

Foye’s: Principles of Medicinal Chemistry (Varghese & Co.)

Ledinicer: Organic Drug synthesis Vol. 1,2,3,4 (John Wiley &. Sons N.Y.)

Ariens : Medicinal Chemistry Series

Ellis and West : Progress in Medicinal Chemistry Series

Butterworther: Progress in Medicinal Chemistry Series

Wilson and Gisvold: Text book of Medicinal Chemistry (J.B. Lippincot )

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

O % N o ol N =

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

Burger: Medicinal Chemistry (John Wiley & Sons N.Y.)

_
e
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APC-II
Pr

ADVANCED PHARMACEUTICAL CHEMISTRY - II Practical (6 hrs/wk.)
1. Asymmetric synthesis.

Application of partition coefficient, pKa, Stearic factor, electronic factors in QSAR studies
with examples. Use of statistical regression analysis.

Microbial conversion for drug synthesis.

Resolution of racemic mixture.

Synthesis of compounds using 3/4 steps, structure confirmation by spectroscopic methods.
Synthesis of drugs by combinatorial approach.

Multi-component synthesis approach.

® N o gk W

Synthesis based on Solvent free reactions and reactions involving water as a solvent.
Reference Books:
1.  Organic Synthesis; Fieser and William Son (CBS Publishers)

2. Mann and Saunders. Practical Organic Chemistry (Orient Longman)

3. A.l Vogel, Practical Qualitative and Quantitative Organic Chemistry (Orient Longman)
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APC-1II ADVANCED PHARMACEUTICAL CHEMISTRY -III  Theory (3 hrs/wk.)

Hrs Marks
1. Drug Discovery: 09  20-28
1. Historical perspective.

2. Drug Discovery Strategies in Direct Drug Design (Structure based) and
indirect drug design. advantages and limitations of both.

3. Target selection and lead identification
i. Natural product sources

ii. Fermentation / Microbial sources

iii. Synthetic

4. Structure activity relationships - Binding role of ~-OH groups, -NH>
groups, aromatic rings, double bonds, ketones and amides.

5. Bioinformatics in drug discovery.

2. Pharmacogenomics and informatics: Genomics - types of genomics, 09 20-28
bioinformatics, chemoinformatics, proteomics, barriers to progress of
pharmacogenomics progress.

3. QSAR: 09  20-28
1. Parameters - Lipophilicity, electronic, Stearic factors.
2. Quantitative Models:
i. Hansch analysis.
ii. Free Wilson Analysis.
iii. Mixed approach.
3. Other QSAR Approaches.
4. Applications of Hansch Analysis, Free Wilson Analysis.

4. Molecular Modeling in Drug Design: Introduction to Molecular 09 20-28
Modeling: Concepts and Methods.

1. Molecular Mechanics - force fields (Potential energy function).

2. Energy Minimization Methods - Steepest, descent. Conjugate gradients,
Newton methods (Non mathematical).

3. Conformational Analysis
i) Systematic search.
ii) Monte Carlo simulations.
iii) Molecular dynamics simulations.
4. Ligand design based on 3D structure of receptor /enzyme.

5. Computer assisted drug design.
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5. Proteins and Peptide drugs: Chemistry, structure and stability, Reactivity 09 20-28
of proteins and peptides. Different ways to synthesize these drugs - study
of Insulin, Relaxin, Somatostatin, DNAse Interferon. Peptides in molecular
biology.

Reference Books:

1. Graham and Patrick An Introduction To Medicinal Chemistry.

2. Hugo Kubingi - QSAR, Hansch Analysis and Related approaches Vol I.

3.  Poul Krogsgaand Larsen: A textbook of Drug Design and Development First Edi.

4. Thomas J. Penim, C.L-Propst - Computer Aided Drug Design.

5. Pandi Veerapandian - Structure Based Drug design.

6. Paul S. Charifson - Practical Applications of Computer Aided Drug Design (Marcel &

Dekkar Inc. New York)
7.  Paul Leff-Receptor Based Drug Design.
8.  Bernard Testa, Walter Fuh rer - Perspectives in-Medicinal Chemistry.

9. C. Hansch Comprehensive Medicinal Chemistry Vol.-IV.
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SYLLABUS FOR M. PHARM (BIOPHARMACEUTICS)

MAT MODERN ANALYTICAL TECHNIQUES Theory (3 hrs/wk.)

Hrs Marks

1. Biostatistics and Computer Application: Introduction to and
pharmaceutical applications of Student’s t-test, F test, Chi-square test,
Analysis of variance (ANOVA), correlation and regression analysis, Factor 3 10-15
analysis, Time series analysis and Multidimensional scaling. Applications
of computers related to quantitative and statistical pharmaceutical analysis.

2. Sample Preparation for Analysis: Different techniques of sample
preparation from body fluids, tissue extracts, cell culture extracts and 5 10-15
phyto-chemical extracts.

3.  Structural Elucidation by Spectroscopic Methods:
UV-Visible, IR, NMR and Mass with examples.
4.  Applications of DSC and XRD:

5 15-20

Analysis of raw material (APIs and excipients), packaging material and 4 10-15
finished products.

5. Reference Standards:

Introduction, preparation, types, storage, record keeping and validation. > 104
6. ESR Spectroscopy:

Introduction, calibration, validation and application (in brief).

Circular Dicorism and ORD:

5 10-15

Introduction, calibration, validation and application (in brief).
7.  Particle Size Analysis:
Introduction, significance, methods used in particle size analysis.

Gel Permeation Chromatography (GPC): Introduction, instrumentation 4 15-20

(Stationary phases and Detectors) and its application ( particle size
analysis).
8. Immunochemical Techniques:

5 20-25
ELISA, Immuno- precipitation, Radio immuno assays and Radio-labeling.

Reference Books

1. Introduction To Biostatistics & Computer Science, Mr. Y. I. Shah Dr. A. R. Paradkar,
Mr. Y. I. Shah, Mr. M. G. Dhayagude

2. Pharmaceutical statistics using SAS: a practical Guide, Ralph B. D'Agostino
3. Introduction to Pharmaceutical Calculations, Judith A. Rees

4. Text book of Practical Pharmaceutical chemistry, Vol. I & II, AH Beckett & Stenlake.
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11.
12.
13.
14.
15.

16.

Practical Method Development, Snyder, L. R., Kirkland, J. J. and Glajch, J. L.
Principles of Instrumental Analysis, Skoog.

Textbook of Practical Biotechnology, C.R. Kokare.

Organic Spectroscopy, William Kemp

Physical Pharmacy - Martin, Swarbrick and Commarata

. Physical Chemistry - Bahl and Tuli

Spectrometric identification of organic compounds, Silverstein RM, Webstar FX.
I.P., BP. and US.P.

Instrumental Methods of Analysis, Chatwal & Anand,

A Textbook of pharmaceutical analysis, K. A. Connors.

Pharmaceutical Analysis, Ashutosh Kar.

Instrumental and Chemical Analysis, B.K. Sharma.
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MAT

Pr MODERN ANALYTICAL TECHNIQUES Practical (6 hrs/wk.)

1. Chemical Tests for Identification of Alkaloids, Glycosides and steroids in extracts.

2. Preparation and chemical characterization of cosmetics like talcum powder,
lipsticks, deodorant and cream.

3. To carry out microbiological assay of antibiotics by Cup Plate and turbidimetric
method

4. UV spectroscopic analysis of two component formulation by simultaneous equation
and differential spectroscopic method.

5. Visible spectroscopic method development involving transition metal and ion pair
complex.

6.  Proposing structures of compounds at least three on analysis of UV, IR, NMR and
mass spectra.

7. DSC and XRD spectra analysis to study drug-excipient analysis.
8.  Particle size analysis by calibrated Nephalo-turbidimetry.

9.  EDs and LDsp Estimation and probit analysis

Reference Books

1. Text book of Practical Pharmaceutical chemistry, Vol. I & II, AH Beckett &
Stenlake.

Textbook of Pharmacognosy, Kokate C. K. Purohit A. P. and Gokhale S. B.
Pharmacognosy and Phytochemistry, Vol. I & II, V.D.Rangari.

Natural products Chemistry Practical Manuals, A.A.Siddiqui.

Indian Pharmacopoeia.

Spectrometric identification of organic compounds, Silverstein RM, Webstar FX.
Harry’s cosmetology, J. B. Wilkinson and R. ]. Moore.

Textbook of Practical Biotechnology, C.R. Kokare.

o % N o 0 B LW DN

Research Articles on Analytical Method Development in Journals

[uny
o

Physical Pharmacy - Martin, Swarbrick and Commarata

[uny
=

Physical Chemistry - Bahl and Tuli
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PHARMACOKINETICS Theory

Introduction

Introduction to  pharmacokinetics, = mathematical fundamentals,
Pharmacokinetic models, application of pharmacokinetics in clinics and
drug product development, toxicokinetics and its application.

Therapeutic regimen

Therapeutic response and toxicity, constant rate regimen and multiple dose
regimens

Physiological concepts and kinetics

Zero order and first order kinetics, movement of drug through membrane,
absorption kinetics (intravascular and extravascular), distribution and
elimination kinetics, integration with kinetics.

Individualization of therapy and variability

Variability and it causes variability due to age, weight, sex, diseases (renal,
cardio vascular, hepatic, genetics and metabolic disorders). Kinetics of
drug interaction

Concepts and derivations

Assessment of AUC, estimation of half life, estimation of absorption
kinetics, Mean residence Time, Blood to plasma ratio, drug accumulation,
creatinine clearance.

Compartment modelling

Various types of physiological compartment models, perfusion and
distribution, volume of distribution, one compartment and multi
compartment models for intra venous and extra vascular administration

Nonlinear pharmacokinetics

Non linear pharmacokinetics of absorption, saturation in transport carriers,
dose dependent absorption, nonlinear protein binding, drug elimination by
capacity limited pharmacokinetics

Special topics in pharmacokinetics

Dosage adjustment for renal, hepatic and metabolic failure patients,
adjustment of dose based on age and body weight, dialysis and
turnover concepts.

Application of pharmacokinetics in designing and development of novel
dosage forms

Problems based on the above chapters
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(3 hrs/wk.)
Hrs Marks
3 05-10
4 10 -10
8 10-15
4 15-20
6 10 -15
8 20-25
7 10 -15
5 05-10
15-20



Reference Books:

1. Malcohm Rowland C., Thomas N. Tozer. Clinical Pharmacokinetics - Concept &
Application., 1987, Lea & Febiger Book

2. Leon Shargel. 2003, Applied Biopharmaceutics & Pharmacokinetics, Prentice Hall
International, London.

3. Milo Gibaldi. Biopharmaceutics & Pharmacokinetics. 1992, Lea & Febiger book publication

4. Rober E. Notary. Bio-pharmaceutics & Pharmacokinetics - An introduction, 1987, Marcel
Dekker, New York.

5.  Milo Gibaldi & Donald Perrier. Pharmacokinetics, 1992, Marcel Dekker, New York.

6. D.M. Brahmankar, S.B. Jaiswal. 1997, Biopharmaceutics & Pharmacokinetics - A treatise.
CBS Publications, New Delhi.

7. P.L. Madan. Biopharmaceutics & Pharmacokinetics, 2000, Jaypee publications, New Delhi.
8.  Gibaldi & Pancot. Handbook of clinical pharmacokinetics. 1992, Marcel Dekker, New York.
9.  Swarbrik. Biopharmaceutics. 1987, Lea & Febiger book publication. U. K

Journal References
10. Clinical pharmacokinetics
11. Clinical pharmacology

12. Journal of pharmacy and pharmacology

13. European Journal of pharmaceutics and Biopharmaceutics
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PK Pr PHARMACOKINETICS Practical

A L R R

I

Study of permeation of drug using in situ rat model
Study the metabolism of drug using rat liver slice model
Estimation of elimination rate constant of aspirin

Effect of food products on metabolism of drugs
Determination of logP value of drug

Dissolution studies of 2 to 3 marketed formulations

Measurement of bioavailability based on urinary data of rifampicin, pyridoxine,
nitrofurantoin and the drugs excreted through urine

Practicals based on biopharmaceutical aspects of drug formulations

Study of protein binding of drugs on serum
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BIOPHARMACEUTICS
BAB Theory (3 hrs/wk.)
(BIOAVAILABILITY AND BIOEQUIVALENCE)

Hrs Marks
1. Introduction 4 05-05
Definition of Bioavailability, bioequivalence, generic drugs, types of BA,
methods to determine BA, Hatch max-man act 1971.
2. Application of Biopharmaceutics in BA/BE 18 30-40
Biopharmaceutical aspects of absorption, distribution, metabolism and
elimination, factors influencing bioavailability of dosage forms, methods to
determine BA/BE. Bioavailability of highly variable drugs, narrow
therapeutic index drugs and poorly soluble drugs. Methods for
enhancement of BA. Drug product selection, concept of orange book, need
of BE studies, generic drug product selection,
3. Protocol in BA/BE studies 6 20 -30
Designing of protocol, rationale of the research, selection of subjects.
Construction, role and responsibilities of IRB/IEC
4. Conduct of Study 6 20-30
Design of the study, inclusion and exclusion criteria, sampling point,
sampling volume, treatment groups
5. Treatment of the Data 5 15-20
Statistical methods used for the treatment of the data, Statistical software to
treat the data obtained from analysis, presentation of results and
determination of conclusions.
6. Documentation in BA/BE 6 10-15

Formation of investigator’s information brochure, Case Record Form
(CREF), presentation of Results and conclusion.
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Reference Books:

1. Dr. Tapan Kumar Pal, M. Ganeshan. Bioavailability and Bioequivalence in Pharmaceutical
Technology. CBS Publishers and Distributors

2. Llyod r. Snyder, J. J. Kirkland, J. L. Glajch. Practical HPLC method development. John
Wiley & Sons

3. Peter G. Welling, Francis L. S. Tse, Shrikant V. Dighe. Pharmaceutical Bioequivalence.
Marcel Dekker Inc.

4. Jerry L. Hamelink, Peter F. Landrum, Harold L. Bergman, William H. Benson.
Bioavailability. Physical, chemical, and biological interactions. Lewis publishers

Web resources

5.  www.fda.gov/cder/guidance/3618

6. www.fda.gov/cder/guidance/2070DFT

7. www.iuphar.org/pdf/hum_55.pdf

8.  www.hc-sc.gc.ca/dhp-mps/prodpharma/applic-demande/ guide-Id/bio/bio-a_c
9.  www.cdsco.nic.in/thml/BE

10. www.tga.gov.au/docs/html/forms/psbiosum
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NDDS NOVEL DRUG DELIVERY SYSTEMS Theory (3 hrs/wk.)

Hrs Marks
1. Introduction 2 05-05

Various types of novel drug delivery, classes, objective, rationale, merits
and demerits of NDDS, need of pharmacokinetic optimization. Strategies
to improve the pharmacokinetic properties of drug.

2. Pharmaceutical product development 3 05-10

Selection of drug candidates, authentication of drugs, preformulation
testing (solubility studies, drug excipients interaction, solid state
optimization and crystallinity, analytical method development), selection
of route of administration and dosage form, stability of drug products,
Regulatory submission

3. Protein and Peptide drug delivery 5 05-10

Need, objective, preformulation and formulation development of protein
and peptide molecule, pharmacokinetics and toxicodynamics of protein
molecules, Barriers in protein and peptide drug delivery. Different route
of drug delivery, strategies to improve the bioavailability,

4. Fundamentals polymer science 3 05-10

Introduction, classification, physicochemical and biological properties of
polymers. application and invivo fate of polymers

5. Biopharmaceutical classification system and its implication in NDDS 4 10-15

Solubility, permeability and other physicochemical properties
influencing bioavailability, Mathematical modeling of drug release,
Biopharmaceutical classification system and its applications, Invitro
dissolution testing, various dissolution improvement technologies,
different class of dissolution media, IVIVC

6. Mucosal drug delivery system 3 10-15

Buccal, vaginal, rectal and GI mucoadhesive drug delivery system,
Bioadhesion, Bioadhesive polymer, mechanism of bioadhesion,
preformulation, formulation and evaluation of mucosal drug delivery
system

7. Ocular drug delivery 3 10-15

Ocular availability, mechanism of drug transport, Factors influencing
ocular bioavailability, method of enhancement, selection of excipients,
formulation development and invitro and invivo evaluation.

8. Transdermal drug delivery 3 10-15
Physiology of skin, various pathways permeation, permeation
enhancement, types of transdermal therapeutic system, formulation
strategies, and evaluation procedures
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10.

11.

12.

Oral and parental controlled release

Scope, terminologies, types and techniques, mechanism of drug release,
gastric emptying time and its importance, influence of diseases state,
selection drug candidates, preformulation, formulation development and
evaluation.

Site specific drug delivery system

Colon targeting, Brain targeting, tumor targeting and other specific site
targeting, types of targeting, carriers and its importance, method of
preparation, evaluation, limitation in marketability, liposomes,
microspheres,  nanoparticles, monoclonal antibodies, resealed
erythrocytes, niosomes,

Nasal drug delivery

Introduction, types, merits and demerits of nasal drug delivery, barriers
in nasal drug delivery, strategies to improve the nasal bioavailability,
various dosage forms and its formulation development.
Pharmacokinetics, invtro and invivo evaluation of nasal formulations

Regulatory consideration in novel drug delivery

Bioavailability studies and USFDA, MCA, ICMR, WHO guidelines for
ANDA and NDA of novel dosage forms

Reference Books:

NS gk » DN

15-20
10-15
10-15
05-10

Alfonso R. Gennaro. Remington: The Science and Practice of Pharmacy. Mack Publishing

Company

Y. W. Chen Novel Drug Delivery System. Marcel Dekker Inc.

Vicent H.L., Controlled Drug Delivery System. Marcel Dekker Inc.

Abu K. Treatise in Controlled Drug Delivery. Marcel Dekker Inc.

N.K. Jain Novel and Controlled Drug Delivery Systems, CBS publications

Vyas, R. K. Khar Novel Carriers for Controlled Drug Delivery. CBS Publications

Vyas, R. K. Khar Controlled Drug Delivery Concepts And Applications. CBS Publications

Journal References

8.
9.

10.
11.
12.

Journal of controlled release

Journal of microencapsulation
International journal of pharmaceutics
American journal of drug delivery

Advances in drug delivery review
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NDDS
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NOVEL DRUG DELIVERY SYSTEM Practical

Preparation and evaluation of Transdermal patches

Preparation and in-vitro evaluation of ophthalmic gels

Influence of disintegrant on HPMC based matrix tablets
Optimization of drug dissolution time of IR dosage form

Nasal diffusion studies of microspheres in goat mucosa

Chitosan based insitu gels for tumour targeting: Invitro evaluation
Preparation of solid dispersions for controlled oral delivery

Effect of chitosan on drug release and its mathematical modelling
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SYLLABUS FOR M. PHARM (PHARMACEUTICS)

MAT MODERN ANALYTICAL TECHNIQUES Theory (3 hrs/wk.)

Hrs Marks

1. Biostatistics and Computer Application: Introduction to and
pharmaceutical applications of Student’s t-test, F test, Chi-square test,
Analysis of variance (ANOVA), correlation and regression analysis, Factor 3 10-15
analysis, Time series analysis and Multidimensional scaling. Applications
of computers related to quantitative and statistical pharmaceutical analysis.

2. Sample Preparation for Analysis: Different techniques of sample
preparation from body fluids, tissue extracts, cell culture extracts and 5 10-15
phyto-chemical extracts.

3.  Structural Elucidation by Spectroscopic Methods:
UV-Visible, IR, NMR and Mass with examples.
4.  Applications of DSC and XRD:

5 15-20

Analysis of raw material (APIs and excipients), packaging material and 4 10-15
finished products.

5. Reference Standards:

Introduction, preparation, types, storage, record keeping and validation. > 104
6. ESR Spectroscopy:

Introduction, calibration, validation and application (in brief).

Circular Dicorism and ORD:

5 10-15

Introduction, calibration, validation and application (in brief).
7.  Particle Size Analysis:
Introduction, significance, methods used in particle size analysis.

Gel Permeation Chromatography (GPC): Introduction, instrumentation 4 15-20

(Stationary phases and Detectors) and its application ( particle size
analysis).
8. Immunochemical Techniques:

5 20-25
ELISA, Immuno- precipitation, Radio immuno assays and Radio-labeling.

Reference Books

1. Introduction To Biostatistics & Computer Science, Mr. Y. I. Shah Dr. A. R. Paradkar,
Mr. Y. I. Shah, Mr. M. G. Dhayagude

2. Pharmaceutical statistics using SAS: a practical Guide, Ralph B. D'Agostino
3. Introduction to Pharmaceutical Calculations, Judith A. Rees

4. Text book of Practical Pharmaceutical chemistry, Vol. I & II, AH Beckett & Stenlake.
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11.
12.
13.
14.
15.

16.

Practical Method Development, Snyder, L. R., Kirkland, J. J. and Glajch, J. L.
Principles of Instrumental Analysis, Skoog.

Textbook of Practical Biotechnology, C.R. Kokare.

Organic Spectroscopy, William Kemp

Physical Pharmacy - Martin, Swarbrick and Commarata

. Physical Chemistry - Bahl and Tuli

Spectrometric identification of organic compounds, Silverstein RM, Webstar FX.
I.P., BP. and US.P.

Instrumental Methods of Analysis, Chatwal & Anand,

A Textbook of pharmaceutical analysis, K. A. Connors.

Pharmaceutical Analysis, Ashutosh Kar.

Instrumental and Chemical Analysis, B.K. Sharma.
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MAT

Pr MODERN ANALYTICAL TECHNIQUES Practical (6 hrs/wk.)

1. Chemical Tests for Identification of Alkaloids, Glycosides and steroids in extracts.

2. Preparation and chemical characterization of cosmetics like talcum powder,
lipsticks, deodorant and cream.

3. To carry out microbiological assay of antibiotics by Cup Plate and turbidimetric
method

4. UV spectroscopic analysis of two component formulation by simultaneous equation
and differential spectroscopic method.

5. Visible spectroscopic method development involving transition metal and ion pair
complex.

6.  Proposing structures of compounds at least three on analysis of UV, IR, NMR and
mass spectra.

7. DSC and XRD spectra analysis to study drug-excipient analysis.
8.  Particle size analysis by calibrated Nephalo-turbidimetry.

9.  EDs and LDsp Estimation and probit analysis

Reference Books

1. Text book of Practical Pharmaceutical chemistry, Vol. I & II, AH Beckett &
Stenlake.

Textbook of Pharmacognosy, Kokate C. K. Purohit A. P. and Gokhale S. B.
Pharmacognosy and Phytochemistry, Vol. I & II, V.D.Rangari.

Natural products Chemistry Practical Manuals, A.A.Siddiqui.

Indian Pharmacopoeia.

Spectrometric identification of organic compounds, Silverstein RM, Webstar FX.
Harry’s cosmetology, J. B. Wilkinson and R. ]. Moore.

Textbook of Practical Biotechnology, C.R. Kokare.

o % N o 0 B LW DN

Research Articles on Analytical Method Development in Journals

[uny
o

Physical Pharmacy - Martin, Swarbrick and Commarata

[uny
=

Physical Chemistry - Bahl and Tuli
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AP-I ADVANCED PHARMACEUTICS -1 Theory (3 hrs/wk.)

Hrs Marks
Physical pharmaceutics covering the following aspects
1. Solids: 07 17-24

Particle characterisation by size, shape and surface of individual particle
and for contacted particle. Handling of solids, pharmaceutical granulation,
compression and compaction properties of binary mixtures, lubricant
sensitivity, characterisation of granules and compacts.

2. Dissolution: 08 20-28

Theory of dissolution, concept of drug release. Dissolution test apparatus:
different designs, factors affecting dissolution rate. Dissolution of different
dosage forms: solids, suspensions, topicals, suppositories and controlled
release systems. Enhancement of dissolution rate.

3. Surfactant System : 10 23-30

Phase behaviour of surfactant in binary and ternary systems. Factors
affecting phase behaviour; Micellization; micelle structure, shape, size
factors affecting CMC and micelle size, thermodynamics and kinetics of
micelle formation. Pharmaceutical aspects of Solubilization, Solubilization
in non-aqueous system, interactions with polymers and oppositely charged
species. Hydrotrophy in pharmaceuticals, surfactants in emulsions and
suspensions. Biological implications of surfactants; Effect on: dissolution
of drugs, permeability of membranes, drug absorption, antibacterial
activity. Cyclodextrin inclusion complexes and co-solvents.

4. Polymer science : 06 10-16

Types and applications of polymers, polymerization reactions, methods of
polymerization and characterization of polymers, thermodynamics of
polymer solutions.

5. Solid dispersions : 06 10-16
Types, methods of preparation, selection of carrier, characterization and
applications.

6. Stability studies: 08 20-26

Kinetics activation energy calculations, accelerated stability studies, factors
responsible for destabilization of pharmaceutical products and techniques
to improve, shelf life calculations. Physical testing of solution, suspension,
emulsion, aerosol, powder, tablet and sustained release products.
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Reference Books:
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10.
11.
12.
13.
14.

A. Kitahard and A. Watanabe; Electrical Phenomena at Interfaces; Marcel Dekker.
A. Martin, P. Bustamante and A. H. Chun; Physical Pharmacy; Waverly.
D. M. Parikh; Handbook of Pharmaceutical Granulation Technology; Marcel Dekker.

G. Alderborn and C. Nystrom; Pharmaceutical Powder Compaction Technology; Marcel
Dekker.

H. G. Brittain; Physical Characterization of Pharmaceutical solids; Marcel Dekker.
J. T. Cartensen; Drug Stability; Marcel Dekker.
James J. Wells; Pharmaceutical Preformulation, Ellis Harwood Ltd.

Lieberman, Rieser and Banker; Pharmaceutical Dosage Forms; Disperse system; Marcel
Dekker.

M. N. Rubinstein; Pharmaceutical Technology, Drug stability, John Wiley and sons.
Martin Rhodes; Principles of Powder Technology, John Wiley and sons.

N. G. Stanley - Wooed; Enlargement and compaction of particle solids; Butterworths.
P. H. Listand P. C. Schmidt; Pharmaceutical Technology, CRS Press.

P. J. Tarcha; Polymer for Controlled Drug Delivery, CRC Press.

Robin