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Department : Pharmacy
Programme Name : M. Pharm. (Pharmaceutics)
Academic Year: 2016-17

List of Courses Focus on Employability/ Entrepreneurship/Skill Development

101 Modern Research Methods
101P Modern Research Methods
102 Pharmaceutical Biotechnology
102P Pharmaceutical Biotechnology
103 Drug Regulatory Affairs & Quality Assurance
n 104 Product Development
104P Product Development
n 201 Advanced Pharmaceutics
n 202 Biopharmaceutics & Pharmacokinetics
203 Controlled & Novel Drug Delivery System
204 Pharmaceutical Packaging
205 Practical
206 Synopsis and Viva Voce
301 Seminar & Viva Voce
401 Thesis Report
402 Seminar & Viva-voce
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5.L.T. Institute of Pharm. Sciences
Guru Ghasidas Vishwavidyalaya,
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Department : Pharmacy
Programme Name : M. Pharm. (Pharmaceutical Chemistry)
Academic Year: 2016-17

List of Courses Focus on Employability/ Entrepreneurship/Skill Development

Modern Research Methods
101P Modern Research Methods
102 Pharmaceutical Biotechnology
102P Pharmaceutical Biotechnology
103 Drug Regulatory Affairs & Quality Assurance
n 104 Stereochemistry & Reaction Mechanisms
104P Stereochemistry & Reaction Mechanisms
n 201 Advanced Pharmaceutical Chemistry-|
n 202 Advanced Pharmaceutical Chemistry-I
203 Advanced Medicinal Chemistry
204 Drug Design
205 Practical
206 Synopsis and Viva Voce
301 Seminar & Viva Voce
401 Thesis Report
402 Seminar & Viva Voce
HEAD
5.L.T. Institute of Pharm. Sciences
Guru Ghasidas Vishwavidyalaya,
Bilaspur {C.G.)
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Department : Pharmacy

Programme Name : M. Pharm. (Pharmacology)
Academic Year: 2016-17

List of Courses Focus on Employability/ Entrepreneurship/Skill Development

Modern Research Methods
101P Modern Research Methods
102 Pharmaceutical Biotechnology
102P Pharmaceutical Biotechnology
103 Drug Regulatory Affairs & Quality Assurance
n 104 Basic And Molecular Pharmacology
104P Basic And Molecular Pharmacology
n 201 General Pharmacology and Toxicology
n 202 Recent Advances & Emerging Trends in Pharmacological Sciences
203 Pharmacological Screening Methods
204 Clinical Pharmacology
205 Practical
206 Synopsis and Viva Voce
301 Seminar & Viva Voce
401 Thesis Report
402 Seminar & Viva Voce [synopsis]
HEAD
5.L.T. Institute of Pharm. Sciences
Guru Ghasidas Vishwavidyalaya,
Bilaspur {C.G.)
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Scheme and Syllabus

M. Pharm. (Phar maceutics)

Course Course Credit Credit Hrs./w Kk Marks
Code Hours Points
Semester |
Modern Research 4 4 4 100
101 Methods
Modern Research 4 2 4 100
101P Methods
Pharmaceutical 4 4 4 100
102 Biotechnology
Pharmaceutical 4 2 4 100
102P Biotechnology
Drug Regulatory Affairs 4 4 4 100
103 & Quality Assurance
104 Product Development 4 4 4 100
104P Product Development 4 2 4 100
Tota 28 22 28 700
Semester |1
Advanced 5 5 5 100
201 Pharmaceutics
Biopharmaceutics & 5 5 5 100
202 Pharmacokinetics
Controlled & Novel 5 5 5 100
203 Drug Delivery System
Pharmaceutical 5 5 5 100
204 Packaging
205 Practical 18 9 18 200
206 Synopsis and Viva Voce 4 100
Tota 38 33 38 700
Semester |11
301 Seminar on Research 100
Progress
Tota 4 32 100
Semester |V
401 Thesis Report 8 200
402 Seminar & Viva-voce 8 200
Total 16 32 400
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S.L.T. Institute of Pharmaceutical Sciences
Gurn Cihasidas Vishwavidyalaya, Bilaspur
M. Pharm. (Pliarmaceutics) COURSE
Choice Based Credit System

- Y= il |
Credits |
TH | I"}_{_-I

Core Course | Compulsory Modern Research Methods 4
| = Pharmaceutical Biotechnology 4 2z
Drug Regulatory Affairs & | 4 -

Cruality Assurance o
Produsct Development F]

Course "~ Mame of Subject

Code

Semester

Courss Type

I 1

i 1. Pharim.
| Semnester-1

Elective
Caourse

Generit
elective

| (discipline
i CRntric)
l ﬁp«:n elective
| {unrelated
discipline)
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foundation
i for
knowledge
enhancement) | .
| Elective x
Foundation
{fior value
based and
aimed at man
working
education) |
Credits
Total Credits

Foundation
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S.L.T. Institute of Pharmacentical Sciences
Guru Ghasidas Vishwavidyalaya, Bituspur
M, Pliavie (Pharmacenties) COURSE
Choice Bosed Credit Systean
7 € ourse. | ameofSubjeat | Credils_
[ Gemester | Course Type | {ijl:rtrl: Nam i [
- : - | +of Pharmmiceulics 4+ 9
“ourse | Compulsory | Adwanged =
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| Semesiee Delivery Syslem ] [
| Iji._-.l:.|1;|;|'|'|':;|n.'2||1if5 & dtl
Phogmacokineties -} b
! | __I:'h:llll'.:ln.'l.'illi'-'ﬂ' !’:"-:_L"-Ei"l: - x| | =
! - 2 T | Bvnopsis and Viva Voo . I
| _ii_'\:l_:L||4ﬂ-‘.L'§.." i._;-.'f_ﬂ_:'ﬂlg.ﬁ_ . |
T Eleciive Generic
| Course elective -
(discipline
i, cenlric) e ey | AN R SR
Open elective s
(unrelated
discipline) z —1
Foundation | Compulsory . .
Gourse | foundation - |
| Elective - |
foundation | | ) =
- Credits 11} | I3
— ~Total Credits | 33
R A
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S.L.T. Institute of Pharmaceuntical Sciences

Gury Ghasidas Vishwavidyataya, Bilaspur

NI Fhaenn, (Pharmacentics) COURSE
Choice Based Credit System
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T Hemeste

Course Type |

Institute of Pharmaceutical Scivnices

Gura Cihasidas Vishwavidvalaza, Bilaspur

ML Pharm. (Phavmaceutics) COURSE
Cholee Based Credit System

Conrse MName of Sabject Cradits
I —_— o L Code . | ™™ PR
| AL Pharme | Core Cowrse | Compulsory | Thesis Report | A
| Semester-1V =  Seminar & Vivievice | 4
| | |
| Elective Generic -
Conrse elective
idiscipline T
centric) |
: Open elective |
{unrelated |
| | diseipline)
| Foundaticn | Compulsory N = | i
COMrSE foundation |
| Elective - {
- foundation | |
| o Credits [ 18 |
L Total Credits i 13 I
Total Credits of the ML Phavm. (Phavmaceutics) COURSE
7, A Semester Tutal Credits
1. | 22
3. T i 33
3. il 04
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PHARMACEUTICS (MPH)
FIRST SEMESTER

MASTER OF PHARMACY

M.PHARM. FIRST SEMESTER
PAPER I: MODERN RESEARCH METHODS (THEORY)
{4 frsfweek)

All topics will include instrumentation methodologies, techniques and applications fo
structural and quantitative analysis of drug and their methodologies.

3 . 1
| Unit | Comtent | Credit |
| - - -

1. | Gaz chromatography, high pressure liquid chromatography, gel 12 i
| filtration, clectrophoresis, fon-pair chromatography end HPTLL |
2. | Ultra violet, infra-Red {including FTIR), nuclear mag_netic resonance 20 |
(including “’C-NMR) and mass spectroscopy, atomic Spectroscopy
and plasma emission spectroscopy, eleciron microscopy. .
3. | Radio assa]n'fa'g, radicimmuno assaying and autoradiography. . i
4. | Computer aids in pharmaceutical analysis 4
%, | Statistical treatment of data, test for significance, analysis of vanance, &
I

| | multivarient statistics,

Books Recommended:
1. I.R. Dyer, Application of absorption spectroscopy.

7. Nakanishi, Infrared absorption spectroscopy.

William Kemp, Organic spectroscopy.

fak

P.5. Kalsi, Spectroscopy of organic compounds.

4.

5 Silverstein and Bassler, Speclroscopy of organic compounds.

6. Dudley William, lan Flemming, Spectroscopic methods in organic chemistry, Tata
MeGraw Hill.

7. Williard, Mertif, Dean, [nstrumental methods of analysis.

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1(1.1.3)
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PAPER I: MODERN RESEARCH METHODS (PRACTICAL)

[Practical
Mao.

R

Content

Credit |

To estimate the j,-w:m sn-mph, of aspirin using UV speciroscopic
methaod,

To find out the effeet of substituent in the absorption spectra of
benzoic acid.

To estimate the concentration of given sample of aspirin by

colormetric method.

To estimate the given sample of ascorbic acid using visible
spectroscapic method.

To determine the percentage of acetyl salicylic acid in the given
sample using back titration method.

| To determine the content of metronidazole in the given sample

using UV spectroscopic method.

To determine the total hardness of water of the given sample.

Ta scparate and identily the given amine acids using ascending
paper chromatography.

To study the kinetics of aspirin hydrolysis using visible
spectrophotometric method.

To separate and identify the given samples using thin layer

chromatography.

2

To perform the estimation of paracetamol using visible

speclroscopic method.

"To determine the content of paracetamol in the given sample

using UV spectroscopic method.

Books Recommended:
J.R. Dyer, Application of absorption spectroscopy.

1.
. Nakanishi, Infrared absorption spectroscopy-

~ William Kemp, Organic Speciroscopy.

. Silverstein and Bassler,

2
3
4. P
5
6. Dudley William, Ian Flemming, Spectroscopic methods in

St T’

g Kalsi, Spectroscopy of organic compounds.

Spectroscopy of grganic compounds.

MeGraw Hill.
Williard, Merrit, Dean, Instrumental methods of analysis.

in organic chemistry, Tata
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MASTER OF PHARMACY
M.EHARM. FIRST SEMESTER
PAPER O PHARMACEUTICAL BIGTECEHNOLOGY (THEORY)
l‘- (4% hrstweck)
I Unin | Camarmi Craait
|1 | Isiesfuctisa: Bimedinoliey 58 &) (mendisciphmery arce, fodilion] ™
| md modem biotocheclogy, teshnnlegien wed in betachdalagy, |
| bl bt ol biotchnology on Bealthoem
72| Retombinent DA techaehgy: Fopvical il chemical wikwre ol (-
| DA, OA replication in prokarwsier ead malioryoies, ines and
wehmigmes  of pensic sginesnng, slic  diseced  eafipee, |
| podvinerase chain regction and sniwes of DINA prqucnocs, Lons
Ebvury, wlventges of producing  biolechoological products by
recombinad muesns, plants snd rensponic animal o potentisl Bources
I |¢.-|' recnmbinard obechnolegiesl producks, dypicad upstream s
doussrream  prooess,  pendnel o pooovery, cooneEmration  and |

l | ehinsratographse purificeton, praduct siplistion pind foreidatban,
| wihara eherazation and anslysis, esiaishing purity ind safoly | _I

T | intechmningy drupi: Study of Bimecdmalogy dertved produces, theer
| | production, fonulstings, characteriztion, cinjeal usa Eugh i human |

| | imwulin, interferoms, heman prowth hormane, hepatits B ovaccines,
| | sryihregartia, st plasminigen scuvatos, isierienking eie |
“ i, | Giene therapy: Sl congaopl; pens delivery by viral and non wiral 05 |
| vectors, npplicitions i teatme o segle geae duonders =uch 18
| [ cystic filynsis, ADA cle _
i I [ Immanclogy and immusalogics] propaeation: Imraducton o i
[ | immunisdagy, wtiges amibvdies, cells ed organs of icommm Eyitem,
| active and pessive immuomsty, ftigen srtihody readting aod 1I1.r.rr
| spplications, hypersensiiviry, Imnjunological Wierance, clesitimhen
|.:.r' immnnolngices, ppionl manufscire locheiques for witines n:r-d
| arstisern, prepueations, sandardizstsn and sonags, ofuverss and tie
apphicarian in vapcme destgy, new generabion ynecines gich of gt
| | uni varccines, DA vmetines eid
[ % | Hybridoma technelogy: Fenmetion snd seleclion of hrbric ells, 05
principies: and . praductions of menoclonal ankibudis, comrwercial,
darscterizition, qualily confrol  and  sbooape  of

Fm»&a.-liun, HUg

| meomoclonal antibodies, adverRapes and appScations of manoclonal

i antibodies. C
techidques of (mmeobilzation af a5

T. |Enovme lechmology: Different _
|onpvmes and whele cells, adwantsgss and  duadvantages of
bzt kinclice of immobilized enzymes, appHestions and |

fuiure of immahilized enzyme lechnology .

Books- Kecommended:
1. D.J.A. Crommelin, R.D. Sindelar, Pharmaceutical biotechnology, Taylor and Francis.

2. M.G. Grooves, Pharmaceutical biotechnology, Taylor and Francis.
3. G. Walsh, Pharmaceutical biotechnology — Concepts and applications, Willey

Interscience Lid.
4. EP.Vyasand V.K. Dxit, Pharmaceutical biotechnology, CBS Publications.

Criteria -1(1.1.3)
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PAPER 11: PHARMACEUTICAL BIOTECHNOLOGY (PRACTICAL)

rﬁ;ﬁ“l Content T
Colorimetric estimation of proteins (Biuret/Lowry/Bradford method).
2. Changes in conformation of proteing by viscosity measurement. 2
3, DNA isolation from onion/spleen/coconut endasperm and its 2
| characterization.
4. DNA estimation by Diphenyl amine method. 2
s, | Electrophotetic (paper) separation of plasma proteins. 2
&, Quantitative precipitation (Antigen-antibody) test, 2
- 7. I Agglutination (ABO blood group typing) test. : 2 |:
E. Enzyme immobilization in alginate beads and its characterization. 2
2 Enzyme immobilization by cross linking and its characterization. T 2
10. | Solvent/salt precipitation of proteins. 2 l
11. | Dialysis and concentration of protein solutions. 2 l
| 12. | Freeze drying of given protein sﬁﬁiﬁlé: 2 l

Books Recommended:
1. D.JA. Crommelin, B[} Sindelar, Pharmaceutical biotechnology, Taylor and Francis.
2. M.G. Grooves, Pharmaceutical biotechnology, Taylor and Francis.
3. G. Walsh, Pharmaceutical biotechnology — Concepts and applications, Willey
Interscience Lid.

4. §.P. Vyas and V.K. Dxit, Pharmaceutical biotechnology, CBS Publications,
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MASTER OF PHARMACY

M.PHARM. FIRST SEMESTER
PAFER III: DRUG REGULATORY AFFAIRS AND QUALITY ASSURANCE (THEORY)

{4 hrsiweek)
| Unit Content Credit

1. | Reguitements of GMP, CGMP, GLF, USFDA, WHO guidelines and 7
180 9000 saries.

¥ Dr_ug,ﬂ and cosmetics acts and rules, drug r;ﬁgugab::r}' affairs. 5

3. | Documentation: Protocols, forms and maintenance of records in 3
phannaceuntical industry. |

4. | Preparation of documents for new drog approval and  export 3
TEEISralion.

5. Pr{ltcs.liin-g and its application intellectual property rights (patent, 7
copyright and trade marks). |

5 | Sewape disposal and pollution contral, 3

4

7. | Concepts in validation, validation of manufacturing, analytical and
provess vafidatian and ite application,

2. | Basic concept of quality control and quality Assurance s_ysferns, SOLTCE ]

and contral of quality veriation of raw meterials, CORIAINETS, clpzures,

perscnnel, environment, ete, |

| 8 [ In process quality control tests, IPQC problems in pharmaceutical 4
industries, ]
10. | Szmpling plans, sampling and characteristic curves. | 3
1. [ aster formula peneration and maintenance, standard Bperatingi +
procedurs (S0P} for different dosage forms: |I
I
Bools Recommended:

|, Willing, Tuckerman, Hitching, Good Manufacturing praclices for pharmaceuticals.
[rugs and cosmetics acts and rules.

Bharathi, Druegs and pharmacy laws in India.

Patel, Industrial microbiology.

B.T. Loftus, R.A_Mash, Pharmaceutical process validation.

8. Bolton, Pharmaceutical statistics.

(3,5, Banker, C.T. Rhodes, Modern pharmacentics,

QFPI, Quality assurance.

¥

9. Carletiori, Validation of aseptic pharmaceutical process,

LR R

10. Garfield, Quality assurance principles for analytical laboratories.
11. Indian pharmacopoeia.
12. British pharmacopoeia.

13. United State pharmacopoeia.
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PAPER E‘U’: ELECTIVE FOR PHARMACEUTICS BRANCH
PRODUCT DEVELOPMENT (FRACTICAL)

Practical -
v Content Credit
l. To perform the preformulation study ol given sample. 1T 3
i Ta t_iclcnluiiw the particle size of given sample by photomicroscope and 3
particle size analyzer,
! 3 To prepare tablets and perform film cuali.ng and enteric coating, 3 |
4. Tao prepare mlm:l evaluate emulsion of siven drug Sﬂ.l:l:l-l:l]{: using various I
type of emulsifying sgents.
5 | To prepare and evaluate suspension of given drug sample using various )
types of suspending agents,
o 6. To prepare and evaluate microcapsules of given drug. T 3
To prepare and evaluate dispersible tablets of given drug, B
8. To prepare and evaluate floating tablets of given drug. 3

Books Recommended

. L. Lachmann, H.A. Liberman, II. Kanig, The theory and practice of industrial pharmacy,
Lea and Febiger, Philadelphia.

2. G5, Banker, C.T. Rhodes, Modem pharmaceutics, Mareel Dekker Inc., New York and
Bagel.

3. 8. Turco, B.E. King, Sterile dosage forms, Lea and Febiger, Philadelphia,

H.5. Bean, A.H. Beckett, J.E. Carless, Advances in pharinaceutical sciences, Academic

Press, London and New Yaork.

MN.K. Jain, Controlled and novel drug delivery, CBS Publishers, New Delhi.

LR Robinson, V.H.L. Lee, Controlled drug delivery, Marcel Dekker, New York and Basel,

Y. W. Chien, Novel drug delivery systems, Marcel Dekker, New York and Basel,

M.K. Jain, Product development, CBS Publishers, New Delhi,

M.E. Jain, Controlled and novel drg delivery, CBS Publishers, New Delhi,

10. 5.P. Vyas, R.E. Khar, Targeted and controlled drug delivery: Novel carrier systems, CBS
Publishers, Mew Delhi.

&=

© 2o
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MASTER OF PHARMACY

M.PHARM, FIRST SEMESTER
PAPER IV: ELECTIVE FOR PHARMACEUTICS BRANCH
PRODUCT DEVELOPMENT (THEORY)
(4 hrafweek)

!. Unit Content Credit

L. | Pre-formulation: Consideration of physico-chemical characteristics of
medicinal agents in their dosage form.

Physical characteristics: Particle size, polymarphism, crystal form, solubility,
interfacial tension, salt formation, welting of solids, flow characteristics,
compressibility, chealogy, partition coefficient,

Chemical characteristics; Degradation- Hywdrolytic, oxidative, reductive,
photolytic,

Bicpharmaceutical characteristics: Liguid solubility, dissociation constant,
dissolution rate, bulk solubility and diffusibility in diffusion layer, drug stability
in G.1. tract, complexation.

04

2, | Designing of pharmacenticals: Tablet formulation, coating of tablets, evaluation
of tablets, equipments and problems in tablet.

L]

3. | Liguids: Fonmelation consideration of oral liquids, suspensions, emulsions,
parcnteral, ophthalmic, depot products, large volume and small volume
parenterals, environmental control and quality assurance in parenteral drug
manufacturing.

4. | Introduction w controlled and novel drug delivery S}'ﬁh:imﬁ, sustained release
dosage forms, pradrug concept, nanoparticles, liposomes, resealed erythrocytes,
| trensdermai] and other novel drug delivery systems.

11

3. | Stability testing of solid and lquid desage forms: Difference in approaches for
stability testing of solid and liquids, kinetic principles, physical and chemical
stability testing of pharmaceutical dosage forms and packages.

07

6. | Pilot plant scale-up techniques: Evaluation of formula, n:q-u'tpml:nts, raw
materials, process, stability, uniformity, technigues related o tablets including
coating, capsules, liguid dosage forms and semi-solid dosage forms.

06

Books Recommended

1. L.Lachmann, H.A. Liberman, 1.1 Kanig, The theory and practice of industrial pharmacy, I

Lea and Febiger, Philadelphia.
2. G.5. Banker, C.T. Rhodes, Modem pharmaceutics, Marcel Dekker Inc., New York and
Basel.

e} ®%‘;L/ /’@//

¥
o 4
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5. Turce. R.E. King. Sterile dosape forms, Lea and Febiger, Philadelphia.

H.5. Bean. A.H. Beckett. LE. Carless, Advances in pharmaceutical sciences, Academic
Press. London and New York.

ok Jain, Controlled and novel drug delivery, CRS Publishers, New Delhi.

J.R. Robinson. V.H.L. Lee, Controlled drug delivery, Marcel Dekker, New York and Basel.
Y. W, Chien, Novel drug delivery systems, Marcel Dekker, New York and Basel.

N_K. Jain, Product development, CBS Publishers. Mew Delhi,

S.P. Vvas, R.K. Khar. Targeted and controlled drug delivery: Novel carrier systems, CBS
Publishers, Mew Delhi

fa "aa

T

P

L
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PHARMACEUTICS (MPH)
SECOND SEMESTER

MASTER OF PHARMACY

M.PHARM. SECOND SEMESTER
PAPER I: ADVANCED PHARMACEUTICS (THEORY)

{4 hra'weck)
Unit I Content Credit
) Recent  advances in  tablet technolopy, _parurr[eral tmhhr;l-:lg}r and &
microencapsulation.
| 2. | Process automation on pharmacentical manufacturing tole of GMP, quality 5
assurance and validation.

3. | Formulation development of vitamin and antibiotics products. L]

| 4. | Disperse systems: Molecular dispersion, solubilization theory, methods of z
solubility enhancement, factors influencing solubility,

5. |Coarse dlsperslun Physical stability of suspensions and emulsions, role of zeta
potential in stability of coarse dispersions, theory of emulsification, micro and 9
multiple: emulsions, rheology of suspensions and emulsions, drug kinetics in
coarse disperse systems, drag diffusion in coarse dispersion systems.

6, | Stahility indicating assays.

"7, | Advances in polymer scicnces and its appiicaﬁnnﬁ it phamnacy.

8. | Radio pharmaceuticals: Production, control and its applications,

9. | Collection and classification of experimental data and its statistical treatment,
method of least squares, correlation coefficient and multiple regression test of 5
significance and student test, |

10. | Statistical quality control, process control, control chart, acceptance sampling 3
plans.

Books Recommended

L. Lachmann, H.A. Liberman, 1.1 Kanig, Pharmaceutical dosage forms: Tablets, Volume I,
I and IIL,

L. Lachmann, H.A. Liberman, 1.1 Kanig, Pharmaceutical dosage forms: Parenteral
medication, Yolume T and 11,

5. Turco, R.E. King, Sterile dosage forms, Lea and Febiger, Philadelphia.

Remington’s pharmaceutical sciences.

AN. Martin, J. Swarbrick, A. Cammarata, Physical pharmacy, Lea and Febiger,
Philadelphia,

: LT. Carstensen, Theory of pharmaceutical systems, Academic Press, New York and

London. _/.

?%@
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MASTER OF PHARMACY

M.PHARM, SECOND SEMESTER
PAPER II: BIOPHARMACEUTICS AND PHARMACOKINETICS (THEORY)
{4 hrafweek)

| Unit ' Content Credit

1. | Transport of drugs through membranes and barriers other than Gl 1ract. Buccal
absorption, salivary excretion of drugs, excretion of drugs via swet, excretion of 06
drugs in to milk, penetration of drugs in o eye, transfer across placenta,
passage of drugs in to and out of cerebrospinal fluid and brain.

2. | Measurement and interpretation of fn vites rates of dissolution, intrinsic rates of

diggolution of drugs from solid dosage forms, various modern methods and | 06
| models for testing dissolution rate, factors and kinetics of dissolution,
3, | Bioavailability and bicequivalence: Bioeguivalence and its determination, study
design for the assessment of bioavailability and bipequivalence, factors o5

influencing  bioavailability amd bicequivalence, correlation of in_ vitra
diseolution and in wvo bioavailability, statistical concepts in estimation of
hinavailability and bioeguivalence,

3. | Pharmacokinetics: Consideration of one two and multiple companment models
on infravenous administration, intravenous infusion and first order absomption
of single dose, kinetics of multiple dosing, dosage regimens, loading and 10
maintenance doses, one and two compartment models on  infravenous
administration and first order absorption of single dose, Kinetics of reversible
pharmacological effects — direct and indirect effects,

5. | Clinical pharmucokinetics; Concept, absorption, distribution and  renal
clearapce and elimination, disposition and absorption kinetics, intravenous
| dose, constant i.v. infusion, extravascular dose, metabolite kinetics, therapeutic 07
regimens, therapeutic response and toxicity, dosage regimens, clinical trial

studies.

8. 'P!-J}'sinlugj-: pharmecokinetic model: Concepts, physiologic pharmacokinetic
models with binding blood flow — himited versus diffusion — limited model,
applications and limitations of physiologic pharmacokinetic models, mean | 08 |
residence time (MRET), statistical moments theory, mean absorption time
(MAT), mean dissolution time (MDT).

7. | Nonlinear pharmacokinetics: Recognition of non linearity one and two
compartment open model with Michaelis-Menton kinetics, determination of | 05 A
Km and Vm, Mon-linear tissue binding constants.
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ks Recommended

[, M, Gikaldi, D. Perrier. Pharmacokinetics, Marcel Dekker Inc.. New York.

2. HN. Abdou, Dissolution, bioavailability and bicequivalence, Mack Publishing Co., Easton,
A

3. Remington’s: The science and practice of pharmacy, 20" edition, Lipincott Williams and
Wilkins,

4. L. Shargel, A Yu, Applied hiopharmaceutics and pharmacokinetics, Appleton and Large,
MNorwalk, CT,

5, 1.C. Wagner, Fundamentals of clinical pharmacokinetics, Drug Intelligence Pub, Hamilion
1L

6. RV, Smith, J.T. Stewart, Text book of biopharmaceutical analysis, Lea and Febiger,
Philadelphia.

7. P.G. Welling, F.S. Tse, 5.V. Dighe, Pharmaceutical bioequivalence, Marcel Dekker Inc.,
Mew York.

8. M. Rowland, T.N. Tozer, Clinical pharmacokinetics — Concept and application, Lea and
Febiger, USA,

9. R.E. Hotari, Biopharmaceutics and clinical pharmacokinetics, Marcel Dekker Inc., New
York and Basel,
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MASTER OF PHARMACY

M.PHARM. SECOND SEMESTER
PAPER 11l: CONTROLLED AND NOVEL DRUG DELIVERY SYSTEMS (THEORY)

(4 hrafweek)

Unit Content Credit

1. | Fundamentals of contralled release drug delivery: Influence of drug properties
and routes of drug administration on the design of sustained and controlled 12
release system, pharmacokinetic/pharmacodynamic basis of drug delivery,
dnning eonsiderationg and bioavailahility assessment, r&gul:ltpry assessment.

2. | Design and fabrication of oral controlled release drug delivery systems,
parenteral products, implantable products, transdermal therapeutic system, 12
prodrugs as sustained chemical delivery systems.

3. | Biochemical and molecular approach to controlled drug delivery: Liposémes, i 12
niosomes, microspheres, resealed erythrocytes, nanoparticles, osmotic pumps.

4. | Targeted drug delivery: Definition, concept, target-drug interactions, delivery 06
gystems.

5. | Advances in controlled and novel drug delivery including cosmetics. 06

Books Recommended

1. ILR. Robinson, V.H.l. Lee, Controlled and novel drug delivery, Marcel Dekker, New Yoark

and Basel,
MNL.K. Jain, Controlled and novel drug delivery, CBS Publishers, New Delhi,

M.K. Jain, Advances in novel and controlled drug delivery, CBS Publishers, New Delhi,
Y. W. Chien, Novel drug delivery systems, Marcel Dekker, New York and Bascl.

T.J. Roseman, Controlled release drug delivery systeins, Marcel Dekker, New York.

S.D. Bruck, Controlled drug delivery, Volume [ and 1I.

R.L. Juliano, Drug delivery systems.

5.P. Vyas, R.K. Khar, Targeted and controlled drug delivery: Novel carrier systems, CBS
Publishers, New Delhi.

9. W.J. 5. Wede, I.T. Dipiro, R.A. Blouin, Concepts in clinical pharmacokinetics, 6™ edition,
American Socicty of Health System Pharmacist, Maryland.

+ % Q
wﬁf%/\/\}w
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MASTER OF PHARMACY

M.PHARM. SECOND SEMESTER
PAPER 1V: PHARMACEUTICAL PACKAGING (THEORY)

(4 hrs/week)
| Unit " Content Credit
1. | An intreduction to phannaceutical packaging 3
2. | The packaging function: menagement, development and product shelf life. 4
3. | Regulatory aspects of pharmaceutical packaging. ] 4
4, | Specifications and quality. ' . 3
5. | Paper and board based peckaging materials and their use in pack sccurity 4
BYSLEE, 5 )
. lass containers. 4
7. | Plastics: An introduction, development and approval of a plastic pack. 5
% | Films, foils and laminations (combination materials) 3
9. | Metal containers. 3
10. | Closures and closure systems. 3
11. | Sterile products and the role of rubber components. 3
12. | Blister, strip and sachet packaging. 4
" 13. | Warehousing, handling and distribution. 3
14. | Printing and decoration. I 2

Books Recommended

1. D.A. Dean, E.R. Evans, LH. Hall, Pharmaceutical packaging technology, Tayler and

Francis.
2. K. Harbum, Quality control of packaging materials in the pharmaceutical industry, Informa

Healtheare.
3. AL. Brody, K.S. Marsh, Encyclopedia of packaging technelogy, John Wiley and Sons,

Mew York
4. Quality assurance of pharmaceuticals: A compendium of geidelines and related materials,

2™ edition, World Health Organization,
5. LK. Styres, Modern packaging encyclopedia, Packaging Catalog Corporation Publications.
6 5.E.M. Selke, Understanding plastic packaging technology, Hanzer Verlag Publications. ¢

7 v g
o Sro e P
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MASTER OF PHARMACY

M.PHARM. SECOND SEMESTER
PHARMACEUTICS (PRACTICAL)

Practical Content : Credit
No. _
1 To prepare and evaluate hydrodynamically balanced system (HBS) of the !
given diug,
2. To prepare and evaluate microemulsions using emulsification technique 2
for the provided drug.
3 To prepare and evaluate colon delivery tablet of the provided dug. 2
4, To prepare and evaluate matrix based microcapsules of the given drug
sample.
To perlorm bivequivalence testing of marketed tablets. 2
6. “To compare dissolution rate of marketed tablets using different dissolution 5
apparolus,
7. To determine protein binding of drug by equilibrium dialysis method. 2
" 8. | Todetermine salivary excrction of paracetamol. |
[ To prepare and evaluate microcapsules of given drugs. | 2
10. To prepare and cvaluate microspheres of given drug by emulsification 2
method,
11. To pre'l':;a'm and evaluate liposomes of given doug sodinm, 2
12. To prepare and evaluste osmotic pump tablets, 2

Books Recommended

=

L. Lachmann, H.A. Liberman, LL Koanig, Pharmaceutical dosage forms: Tablets, Volume I,
IT and IIL

L. Lachmann, H.A. Liberman, 1.T. Kanig, Pharmacentical dosage forms: Parenteral
medication, Volome [ and [T

S. Turco, BLE. King, Sterile dosage forms, Lea and Febiger, Philadelphia.

Remington's pharmaceutical sciences.

AN, Martin, J. Swarbrick, A. Cammarata, Physical pharmacy, Lea and Febiger,
Philadelphia,

IT. Carstensen, Theory of pharmaceutical systems, Academic Press, New York and
London.

M. Gibaldi, D, Perrier, Pharmacokinetics, Marcel Dekker Inc., New York.

ﬁfé@&@;?/‘}/fé N
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8 H.N. Abdou, Dissolution, bioavailability and bioequivalenee, Mack Publishing Co., Easton,
PA.

9. Remington's: The science and practice of pharmacy, 20™ edition, Lipincott Williams and
Wilkins. _

10. L. Shargel, A. Yu, Applied biopharmaceutics and pharmacokinctics, Appleton and Large,
Morwalk, CT. ) .

11. 1.C. Wagner, Fundamentals of clinieal pharmacokinetics, Drug Intelligence Pub, Hamilton
111. . o

12, RV, Smith, LT, Stewart, Text book of biopharmaceutical analysis, Lea and Febiger,
Philadelphia.

13. P.G. Welling, F.8. Tse, 5.V, Dighe, Phaninecentical bioequivalence, Marcel Dekker Inc.,
New York. o

14, M. Rowland, T.M. Tozer, Clinical pharmacokinetics — Concepl and application, Lea and
Febiger, USA. o 1

15. R.E. Hotari, Biopharmaceutics and clinical pharmacokinetics, Marcel Dekker Inc., New
York and Basel.

16. IR, Robinsen, V.H.I Lee, Controlled anid novel drug delivery, Marcel Dekker, New York
and Basel.

17. N.K. Jain. Controlled and novel drug delivery, CBS Publishers, New Delhi.

18, N.K. Jain, Advances in novel and controlled drug delivery, CBS Publishers, New Delhi.
19. Y W, Chien, Movel drug delivery svstems, Marcel Dekker, New York and Basel.

90, T.J. Roseman, Controlled release drug delivery systems, Marcel Dekker, New York.

21, Goldberg, Targeted drugs.

22. 5.D. Bruck, Controlled drug delivery, Volume I and IL.
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Scheme and Syllabus

M. Pharm. (Phar maceutical Chemistry)

Course Course Credit Credit Hrs./w k Marks
Caode Hours Points
Semester |
Modern Research 4 4 4 100
101 Methods
Modern Research 4 2 4 100
101P Methods
Pharmaceutical 4 4 4 100
102 Biotechnology
Pharmaceutical 4 2 4 100
102P Biotechnology
Drug Regulatory Affairs & 4 4 4 100
103 Quality Assurance
Stereochemistry & 4 4 4 100
104 Reaction Mechanisms
Stereochemistry & 4 2 4 100
104P Reaction Mechanisms
Total 28 22 28 700
Semester |1
Advanced Pharmaceutical 5 5 5 100
201 Chemistry-I
Advanced Pharmaceutical 5 5 5 100
202 Chemistry-II
Advanced Medicinal 5 5 5 100
203 Chemistry
204 Drug Design 5 5 5 100
205 Practical 18 9 18 200
206 Synopsis and Viva Voce 4 100
Total 38 33 38 700
Semester |11
301 Seminar on Research 100
Progress
Total 4 32 100
Semester |V
401 Thesis Report 8 200
402 Seminar & Viva-voce 8 200
Total 16 32 400
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# S.L.T. Institute of Pharmaceutical Sciences
4 Ciurn Ghasidas Vishwavidyalaya, Bilaspur

M. Pharm, (Pharmaceatical Chemistey) COURSE:
Chaoice Bazed Credit System

| Semester | Course Type Course | Name of Subject | Credits |
' Code _ ™ | PR
|ﬁ. Pharm. | Core Course | Compulsory | | Modern Research Methods 4| 2_1
[ “Senwster-1 Pharmaczutical Biotechnalogy 4 R
I Dreop Regulatory Affairs & 4 I - |
Ciality Assurance [ - !
Slerepchemistry & Femction 4 b= —|

| Mlechanisims | = -

{
Elective Gicneric I|
Course gleciive |

(discipline | [
i __centric] : Te—
' Open elective B ]
| {unrekated | |
! discipline] )
i Foundation | Compulsory - | |
[ | course foudation |
[ (fior |
| ! knowledge | |
! enhancement) |
| | E.||'.‘L'i.|‘r'<.‘ - - | | |
Foundation
| | (for value | | |
based amnd |
! | [ mimed af man |
working | [
! | cducelion} | ) ) _l B |
- ] ~ Credits
| Total Credits

./
~ ¢
W WA f
/ L
3 M
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5.1L.T. Institute of Pharmaceutical Seiences
Guru Ghasidas Vishwavidyalaya, Bilaspur

. Plaient. (Phormaceuticil Chemistry) COURSE
Choice Based Credit System

fAp—-E
Semester

o —— T Gnbject Credits
lume of Subject
Course Type Course Mum 1 L__“_.E_F—H
i Codt T | v nntﬁﬁmﬁﬁ 4+ )
e e 7 lsor
M, Pharm, | Core Course Compulsory e {Mmﬁl&.! =3 I— i
| ‘Semester=H - dvencsd ph-.rmm-muﬂ |
L.'hcmml'!.- I q..]
i — | Adw dvanicel Pledicinal | |
B C,Iu:lrnlw — 1. _|_1_____.|
[ =3 I‘:ﬂrl.ur'_':l:cl o ____\71__|
[ e S q}.,mp;m il Wiwa Vace | _l
ql".lw.lualcei by Guide} __|__— - |
'_'Ein-::t[-.r T Emﬁl S | || -
Course ¢'Iccl|'v:f - |
{discipling _|.__—|———|
centric) | __{_ - | | |
“Open eleclive = |
[ulucmtcd J_ __J___‘
_ discipline) | ,_,l__ — |
~Foundation E.UIH]?I'J'-”!‘-F"} § S ll
COUTse _t'-:l:r ation | e e _
Elective | _|_ - - —|
SR - - ir\clllﬁ —_— i e | E__'
== ~ Total Credits
I PR ST i e—
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S5.L.T. Institute of Pharmacentical Sciences A
Guru Ghasidas Vishwavidyalaya, Bilaspur

AL Pharm. (Pharmacenticsl Clemistry) COURSE
Clhoice Baged Credit System

™ Semester Counrse Type |

Course | Mame of Subject Credits
Code | TH E'R
[ Seminar on Research Pm-uﬁs A

7M. Pharm, | Core Course | Compulsary

| Hemester-TIE . ~ e |_';~ _||
Elective (jeneric
Course elective | £ | | |
: | (discipline

| I I
| gentried | _{ - — - |__|
! | Orpen elective |
I {unrelated | ] | |
| | dwaiptngy | L T
{ | Foundation | Cempulsery ]

course | foundation_|

' Elective | |
!__ JM&"Q__I__,___l_._ -
i_ o = Credits ] :
I == Total Credits _

L
X

AV
%&J

Y

&

o
- P Y

ﬁ N4 @”f
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Gury Glasidosg Wishwavidyalaya, Bitaspur

ML Pliarim; tPhnrumtﬁuﬂ-i:h!.t:lmﬁuhlff}' COURSE
Clhioice Based Credii Systein

[ Sermester

Course Type

Course

- M. Pharm.
Semester-1V

Elective

Caore Course

| Code
Compulsory |

If\]ﬂ:m: ol Subject ==

Thesis Reporl

Course

Gencric
elective
(dizcipline
ceniric)

Crpen elective
{unrelated
dizcipling)

Foundation
course

Compulsary
foundation

Elective
foundation

Credits

Total Credits

Total Credits of the M. Pharm. (Pliarm aceutical Chemistry) COURSE

Semester | Total Crediis J

I I 2 |

m | 33 |
===l ) ' 04 |
v 16 1

Grand total (credits) | 75 |
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PHARMACEUTICAL CHEMISTRY (MPC)
FIRST SEMESTER

MASTER OF PHARMACY

M.PHARM. FIRST SEMESTER
PAPER I: MODERN RESEARCH METHODS (THEORY)
{4 frsfweek)

All topics will include instrumentation methodologies, techniques and applications fo
structural and quantitative analysis of drug and their methodologies.

3 . 1
| Unit | Comtent | Credit |
| - - -

1. | Gaz chromatography, high pressure liquid chromatography, gel 12 i
| filtration, clectrophoresis, fon-pair chromatography end HPTLL |
2. | Ultra violet, infra-Red {including FTIR), nuclear mag_netic resonance 20 |
(including “’C-NMR) and mass spectroscopy, atomic Spectroscopy
and plasma emission spectroscopy, eleciron microscopy. .
3. | Radio assa]n'fa'g, radicimmuno assaying and autoradiography. . i
4. | Computer aids in pharmaceutical analysis 4
%, | Statistical treatment of data, test for significance, analysis of vanance, &
I

| | multivarient statistics,

Books Recommended:
1. I.R. Dyer, Application of absorption spectroscopy.

7. Nakanishi, Infrared absorption spectroscopy.

William Kemp, Organic spectroscopy.

fak

P.5. Kalsi, Spectroscopy of organic compounds.

4.

5 Silverstein and Bassler, Speclroscopy of organic compounds.

6. Dudley William, lan Flemming, Spectroscopic methods in organic chemistry, Tata
MeGraw Hill.

7. Williard, Mertif, Dean, [nstrumental methods of analysis.

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1(1.1.3)
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PAPER I: MODERN RESEARCH METHODS (PRACTICAL)

[Practical
Mao.

R

Content

Credit |

To estimate the j,-w:m sn-mph, of aspirin using UV speciroscopic
methaod,

To find out the effeet of substituent in the absorption spectra of
benzoic acid.

To estimate the concentration of given sample of aspirin by

colormetric method.

To estimate the given sample of ascorbic acid using visible
spectroscapic method.

To determine the percentage of acetyl salicylic acid in the given
sample using back titration method.

| To determine the content of metronidazole in the given sample

using UV spectroscopic method.

To determine the total hardness of water of the given sample.

Ta scparate and identily the given amine acids using ascending
paper chromatography.

To study the kinetics of aspirin hydrolysis using visible
spectrophotometric method.

To separate and identify the given samples using thin layer

chromatography.

2

To perform the estimation of paracetamol using visible

speclroscopic method.

"To determine the content of paracetamol in the given sample

using UV spectroscopic method.

Books Recommended:
J.R. Dyer, Application of absorption spectroscopy.

1.
. Nakanishi, Infrared absorption spectroscopy-

~ William Kemp, Organic Speciroscopy.

. Silverstein and Bassler,

2
3
4. P
5
6. Dudley William, Ian Flemming, Spectroscopic methods in

St T’

g Kalsi, Spectroscopy of organic compounds.

Spectroscopy of grganic compounds.

MeGraw Hill.
Williard, Merrit, Dean, Instrumental methods of analysis.

in organic chemistry, Tata
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MASTER OF PHARMACY
M.EHARM. FIRST SEMESTER
PAPER O PHARMACEUTICAL BIGTECEHNOLOGY (THEORY)
l‘- (4% hrstweck)
I Unin | Camarmi Craait
|1 | Isiesfuctisa: Bimedinoliey 58 &) (mendisciphmery arce, fodilion] ™
| md modem biotocheclogy, teshnnlegien wed in betachdalagy, |
| bl bt ol biotchnology on Bealthoem
72| Retombinent DA techaehgy: Fopvical il chemical wikwre ol (-
| DA, OA replication in prokarwsier ead malioryoies, ines and
wehmigmes  of pensic sginesnng, slic  diseced  eafipee, |
| podvinerase chain regction and sniwes of DINA prqucnocs, Lons
Ebvury, wlventges of producing  biolechoological products by
recombinad muesns, plants snd rensponic animal o potentisl Bources
I |¢.-|' recnmbinard obechnolegiesl producks, dypicad upstream s
doussrream  prooess,  pendnel o pooovery, cooneEmration  and |

l | ehinsratographse purificeton, praduct siplistion pind foreidatban,
| wihara eherazation and anslysis, esiaishing purity ind safoly | _I

T | intechmningy drupi: Study of Bimecdmalogy dertved produces, theer
| | production, fonulstings, characteriztion, cinjeal usa Eugh i human |

| | imwulin, interferoms, heman prowth hormane, hepatits B ovaccines,
| | sryihregartia, st plasminigen scuvatos, isierienking eie |
“ i, | Giene therapy: Sl congaopl; pens delivery by viral and non wiral 05 |
| vectors, npplicitions i teatme o segle geae duonders =uch 18
| [ cystic filynsis, ADA cle _
i I [ Immanclogy and immusalogics] propaeation: Imraducton o i
[ | immunisdagy, wtiges amibvdies, cells ed organs of icommm Eyitem,
| active and pessive immuomsty, ftigen srtihody readting aod 1I1.r.rr
| spplications, hypersensiiviry, Imnjunological Wierance, clesitimhen
|.:.r' immnnolngices, ppionl manufscire locheiques for witines n:r-d
| arstisern, prepueations, sandardizstsn and sonags, ofuverss and tie
apphicarian in vapcme destgy, new generabion ynecines gich of gt
| | uni varccines, DA vmetines eid
[ % | Hybridoma technelogy: Fenmetion snd seleclion of hrbric ells, 05
principies: and . praductions of menoclonal ankibudis, comrwercial,
darscterizition, qualily confrol  and  sbooape  of

Fm»&a.-liun, HUg

| meomoclonal antibodies, adverRapes and appScations of manoclonal

i antibodies. C
techidques of (mmeobilzation af a5

T. |Enovme lechmology: Different _
|onpvmes and whele cells, adwantsgss and  duadvantages of
bzt kinclice of immobilized enzymes, appHestions and |

fuiure of immahilized enzyme lechnology .

Books- Kecommended:
1. D.J.A. Crommelin, R.D. Sindelar, Pharmaceutical biotechnology, Taylor and Francis.

2. M.G. Grooves, Pharmaceutical biotechnology, Taylor and Francis.
3. G. Walsh, Pharmaceutical biotechnology — Concepts and applications, Willey

Interscience Lid.
4. EP.Vyasand V.K. Dxit, Pharmaceutical biotechnology, CBS Publications.

Criteria -1(1.1.3)
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PAPER 11: PHARMACEUTICAL BIOTECHNOLOGY (PRACTICAL)

rﬁ;ﬁ“l Content T
Colorimetric estimation of proteins (Biuret/Lowry/Bradford method).
2. Changes in conformation of proteing by viscosity measurement. 2
3, DNA isolation from onion/spleen/coconut endasperm and its 2
| characterization.
4. DNA estimation by Diphenyl amine method. 2
s, | Electrophotetic (paper) separation of plasma proteins. 2
&, Quantitative precipitation (Antigen-antibody) test, 2
- 7. I Agglutination (ABO blood group typing) test. : 2 |:
E. Enzyme immobilization in alginate beads and its characterization. 2
2 Enzyme immobilization by cross linking and its characterization. T 2
10. | Solvent/salt precipitation of proteins. 2 l
11. | Dialysis and concentration of protein solutions. 2 l
| 12. | Freeze drying of given protein sﬁﬁiﬁlé: 2 l

Books Recommended:
1. D.JA. Crommelin, B[} Sindelar, Pharmaceutical biotechnology, Taylor and Francis.
2. M.G. Grooves, Pharmaceutical biotechnology, Taylor and Francis.
3. G. Walsh, Pharmaceutical biotechnology — Concepts and applications, Willey
Interscience Lid.

4. §.P. Vyas and V.K. Dxit, Pharmaceutical biotechnology, CBS Publications,
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MASTER OF PHARMACY

M.PHARM. FIRST SEMESTER
PAFER III: DRUG REGULATORY AFFAIRS AND QUALITY ASSURANCE (THEORY)

{4 hrsiweek)
| Unit Content Credit

1. | Reguitements of GMP, CGMP, GLF, USFDA, WHO guidelines and 7
180 9000 saries.

¥ Dr_ug,ﬂ and cosmetics acts and rules, drug r;ﬁgugab::r}' affairs. 5

3. | Documentation: Protocols, forms and maintenance of records in 3
phannaceuntical industry. |

4. | Preparation of documents for new drog approval and  export 3
TEEISralion.

5. Pr{ltcs.liin-g and its application intellectual property rights (patent, 7
copyright and trade marks). |

5 | Sewape disposal and pollution contral, 3

4

7. | Concepts in validation, validation of manufacturing, analytical and
provess vafidatian and ite application,

2. | Basic concept of quality control and quality Assurance s_ysferns, SOLTCE ]

and contral of quality veriation of raw meterials, CORIAINETS, clpzures,

perscnnel, environment, ete, |

| 8 [ In process quality control tests, IPQC problems in pharmaceutical 4
industries, ]
10. | Szmpling plans, sampling and characteristic curves. | 3
1. [ aster formula peneration and maintenance, standard Bperatingi +
procedurs (S0P} for different dosage forms: |I
I
Bools Recommended:

|, Willing, Tuckerman, Hitching, Good Manufacturing praclices for pharmaceuticals.
[rugs and cosmetics acts and rules.

Bharathi, Druegs and pharmacy laws in India.

Patel, Industrial microbiology.

B.T. Loftus, R.A_Mash, Pharmaceutical process validation.

8. Bolton, Pharmaceutical statistics.

(3,5, Banker, C.T. Rhodes, Modern pharmacentics,

QFPI, Quality assurance.

¥

9. Carletiori, Validation of aseptic pharmaceutical process,

LR R

10. Garfield, Quality assurance principles for analytical laboratories.
11. Indian pharmacopoeia.
12. British pharmacopoeia.

13. United State pharmacopoeia.
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F. MASTER OF PHARMACY
MPHARM. FIRST SEMESTER

P : ;
APER IV: ELECTIVE FoR PHARMACEUTICAL CHEMISTRY BRANCH

STEREG ¢ :
HEMISTRY AND REACITON MECHANISM (THEORY)
(4 hrfweek)
[ Unit e :
R e Content || Credit |
L Stereo chemistry - {
1. Stch ism_m_:rism, geometrical isomers and oplical isomers, basic concepts r::f| ‘I
- optical activity and chirality, structural feanres necessary for optical activity. | . |
2 C‘*““Eumﬁﬂﬂ and its specifications, correlation of conhguration, absolute |
configuration, methods of determining configurations, meemic modification, | 3
resolution and optical purity, |
3. | Stereo chemistry of aleh ns-cis-trans, stereo chemistry of ring systems including | 3
| fused ring and bridged rings.
4. | Conformation and reaciivil}- in acyclic cmnpwnds__ conformational analysis. '| %
5. | Conformation in open chain, six membered rings and other ring having hetero 3
atoms.
6. | Steric strain in small rings. medium rings, unsaturated rings and unavoidable | 2
crowdings, |
7. | Stereo sclective and stereo regulated polymerization, asymmetric synthesis,
chiral induction, chiral reapents, catalysiz and solvents vindustrially used), 3
agymmetric synthesis of amine acids, f-lactams.
I Reaction ml!thﬂ]‘li.ﬁlms R ||
1. | Methods for Eﬁ-:tr:rmining_ reaction mechanism, ) 2
= Aliphatic nucleophillic substitutions with special -c-ﬁaphasis on mechanism and
reactivity, 2
3. | Aliphatic electrophillic substitutions with special emphasis on mechanism and
Teactivity. 2
4. | Arsmatic Slectrophillic substitutions with special emphasis on mechanism,
onentaton and reactivity. B
5. | Aromatic nu-:ler:up-hilli':':: substitutions with special emphasis on mechanism and
reactivity., :
6. | Free radical substitution with special reference to mechanism and reactivity. 2
7. | Addition to carbon-carbon multiple bonds with special reference to mechanism
and reactivity. P 2

|
p A ”
e S
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J_-S—I"'[Iddilim_‘l tiy :arh-un-heltroaiiun multiple bonds with special reference to
| mechanism and reactivity. 2 |

"9, | Eliminations with special reference to mechanism, orfentation and reaclivity.

3

10, | Rearrangements with special ::mpimsis an mechanism and reactivity. 2

"11. | Generation of nitroniam and ions nitrone their reactivity 3

12. | Oxidation and reduction reaction with special emphasis on mechanism and 3
regetivity.

13, | Mechanistic consideration in detail for the follewing organic reactions.

Beckimann, Hoftmann, Curtiug, Schmdt, Frie's rearrangements, Bengzilic acid,
Claisen’s condensation, Wittig's reaction, Oppenaurr oxidation, Birch's| 4

reduction, Clemensen's reduction, Reimer-Tiemann's reaction, Mccqwn
| | Pondorfl™s Valery reaction, Woll-Kishner's reduction, Michaels condensation,
| Diels Alder reaction, Cannizzarra's reaction,

|

Books Recommended

i i ie Preas, Mew York,
1. E.l Ariens, Drug design, Academic £ . |
2 E.L.Eliel, Stereo chemistry af carbon compounds, M Ciraw Hill Book Company Inc.,
w Y ork. . . . 2
3 T;L;l Salkovisky, AA. Sinkula, S.C. Valvani, Physical chemical properties of drug, Marc

akker Inc., Mew York. . . ) -
4 .Ti:j wdarch, Advanced organic chemistry — reaction mechanism and srruciure, John Y
. L. March, ;

5, Mew York. _ . o
ﬂ['ng Sg-::luld Mechanism and structure it organic chemistry, Halt, Rinewart and Wins
e ing i iaus periodicals and joumals.
: ! syiew articles aring in various penodl .
hs and relevant rEview articles appea e : %
’.'. EGEDE:;::; Sreren chemistry of organic campounds: Principles and applications, M B
. . Masipuri, =t :

L

International.

e

A Ty
Qg X

. i \)/@,/

o, S0

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1(1.1.3)




HREM Reaf@enaa

WRER 00 F.25 ¥ 5 ek i )

wFi, Ry - 405009 ()

Guru Ghasidas Vishwavidyalaya
Aearlll ey bbb the Cebt ol Dniverdio 43 1H0A s 50010099

Koni, Bilaspur - 495009 (C.G.)

PAFER IV: ELECTIVE FOR IrH

ARMACEUTICAL CHE
STEREQ CHEMISTRY AND REACITON WCHAN;S“;’?;F:&RQEH
I'J-F;::ml Criuget Credit |
=k __ To prepare amj-anﬂm N-benzoyl-f-alanine, 5
2 To prepare and analyze ethyl acewacetate. & ]
3 To prepare and analyze benzene P-azonaphthol. T 2
4, To prepare and analyze isatoic anhydride from phthalic anhydride. 2
5 To prepare and analyze isatoic anbydride from phthalamic acid. | 2
f To prepare and analyze benzyl alcohol and benzoic acid by Cannizzaro T
reachtion,
= To draw, construet and demonstrate different molecular models with the p
help of balls and sticks.
8. To prepare organic compounds by steren selective synthesis. 3
Q. To prepare, submit and analyze phenytoin from benzil: 2
10. To prepare, submit and analyze dibenzalacctone from hmmald-;h;.@e. z
11. To prepare, submit  and characterize p-nitto  aniline from p- 2
nitroacetanilide.
12, | To prepare, submit and analyze methyl organge from sulphanilic acid. | 2

Books Recommended

acli icinal chemistry.
1. Kar Ashutosh, Advanced practical medicing )
2. V.1 Arthur, Elementary practical organic chemistry, Part I: Small scale preparation, CBS
Publizhers, New Delhi.

Une "?é@'%‘* }M/@ﬂ/ WE&'
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SECOND SEMESTER
f MASTE
s R OF PHARMACY .
¢ M.PHARM. SEcon
e o D :
: PAPER I: ADVANCED PHARMAC SEMESTER
(4 hI&lrwgp;t.-_} ¢ RY)
[Tk | o el
1. | Molecular dissymmetry, comp. ; = -
: » compounds with o wo di
atoms (like and unlike). ome or two dissymimetric carbon 04
2. | Racemic modification: Nature, formulation, propertics and resolution, 04
Configuration: Absolute and relative. = R
4. | Conformation: five, six, seven and eight membered ring systems, conformation | .
of six membered heterocyelic vings (an introductory approach), atropisemerisim, |
& Ty 4p
o Sterenisomerism of allenes, alylidene, spiranes, axﬁ-dissmm::ry and centre of 05
dissymmetry. -
S 80, Sy 8y, 8y and SMAr reactions wilh their mechanism. Eﬁ_
Hydrolysis of cst:r,“E! and E2 mechanism, Hoffman and Sayetzef elimination. l}d-_
” illi id
B | and relgted rearrangements, henzillie  aci
s o ; ement. Hofimann, Curtius, Lossen and
rearrangement, Beckmann rearrang ! iy (PP
Sehmidt rearrangements, Claisen rearrangements, Birch reduction, :m
reaction, Meerwein-Ponndorf-Verley teduction  and Oppencur  oxidation, |
|_ | Ozonolysis and Hydrogenaticn. | _1

Books Recommended

' i ic Press, Mew York,
1. Artens, Drug design, Academic .
lzl S L. Eliel, Stereo chemistry of carbon compounds, Me Graw Hill Baak Company Inc..
. Els .
EI?IH :?:;visk}' AA. Sinkula, S.C. Velvani, Physical chemical properties of drug, Marcel
3. 5H.5a L AAL
Inc., New York. . _ )
Ei:kﬂh ];Ldvancul organic chemistry — reaction mechanism and structure, John W illey
4. I March,

Wew York. ) - -
ﬂn: ?;DS; ‘; Mechanism and structure in organic chemistry, Holt, Rinewart and Winston,
5. E.5. Gould,

Sulicis ing i i indi journals.
::"" graphs and relevant review articles appeanng m various periodicals and
6. Mond

[

Courses Focus on Employability/Entrepreneurship/Skill Development
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MASTER oOF PHARMAC\'

M.PHARM. SECOND Skmgsrgg
PAPER II: ADVANCED PHARMACEUTICAL oy

EM)
(4 hrshweek) STRY.y

(THEORY)

r_izn.i[ I Content

I : e e =
.| Sterecchemistry and chemistry of the side chain of cholesterol. = ——E.Ei.t_

| steroid nucleus, chemistry of oestrone and corlicosterone, structure M‘:_:;:F

| relationship of sex honmones. |

=, I"“. sudy of phenothiazine, tanquillizeres and antidepressants, structurg] [
| requirements  for  the anti-thyroid  activity, antihyperlipidimic agents,
| palypeptides like oxytocin, insulin and haemoglobin {excluding clucidation of| 12

iz

sfruchure]. 1\\[
The following topics would be dealt with incorporating the latest advances

3. | Anufertility agents, methods of fertility cuntn:TI: steroidal and non-steroidal | -
; antiferility agents, abortifecients.
4, | Endorphins: discovery of enkephalins and endorphing, dynarphins. | 08 |I
5. i Radioprotective drugs. | o |
Books Recommended

1. M.E. Wold, Brugers medicinal chemistry, John Wiley and Sons, New York, Volume L 11
and 111 o -

2. R.F. Doerge, Wilson and Gisvold’s text beok of organic medicinal and pharmaceutica

chemistry, Lippincotl. .

W.0. Foye, Principles of medicinal chemistry, Lea and Febiger, Philadelphia,

Finar, Chemistry of natural products, Volume 1 and 1L

Monographs and relevant review articles

Ll

v

» c
g@ %{ Ak %

— O\ T
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/ MASTER OF PHARMRCY
V. M.PHARM. SECOND SEMESTER
.. PAFER III: ADVANCED MEDICINAL CHEMIST]
- R- I
4 (4 hrs/week) YRnEoR

] _—__‘———_
[Unit Content

5 E— . — _“—|_E;d—it_l
1. | Chemistry ef cel]l membrane: Rof:c]:r:m's, drug-receptor interaction, EF_HH;ﬂ_—_
ccu]:rlﬂd receplors, ion-channel linked receplors, Ijgand gated jon ehitigl ‘\
ligand receptor thearies, Clarks oreupancy theory, induced fy 1}-,#,“:
macromolecular perturbation theory and activation aggregation theory. l

2 _Stﬂﬁﬂmaj"}?m& drug action: A study of correlation of physic-chemical and |
" | biochemical properties to dmig activity, isosterism and bio-isosterism, | |g
| molecular orbital approach to drug activity.

3. | Theory, SAR and biochemical basis of the following categories of drugs.

(i) Psychotomimetics |

(i) Antineoplastics ‘

iil) Eicosanoids 30
{iv) Immunomodulators ‘

(v} Antiviral agents

[vi) MSAID's l
{vii) Antianginal agents . |

Books Recommended

1. M.E. Wolf, Brugers medicinal chemistry, John Wiley and Sons, New York, Volume [, II
and I1I. .

2. RF. Doerge, Wilsan and Gisvold's text book of organic medicinal and pharmaceutical

chemistry, Lippincott,

W.0. Fove, Principles of medicinal chemistry, Lea and Febiger, Philadelphia.

Lednicer and Mitschler, Drug synthesis, Vol. I, 1T and 111,

Martindale, The Extra Fharmacoposgia, Pharmaceutical Press, London.

Monographs and relevant review articles appearing in various periodicals and journals.

oo
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. MASTE
, RO
o F PHARMACY
P WBM - SECOND SEmEsTER
‘DRUG DESIGN (T HEORY)
(4 hrg/week)
] -
i = Conte it |
L. | Three dimensiona] sr——— — .
al structure gigeq - e s
Process, method i o g design: The structure-a I !
Software giged d:'u‘“dﬁ Erive three dimensional stm-:mrul-'lc; uff‘bh:“i'iiir:liit::gsn 12
T o B Aesign, examples of stucture aided d;ug design process.
Gt v ATy rel
models, 3131;:?:::“::;['-tlwty J'I‘:t:‘]llﬂ]‘]thips‘ (QSAR): parameters, quantitative
application of Bt Wde, design of tesi and training series in QSAR, 2
for g oy nalysis and Free Wilson analysis, 30 QSAR approaches
3. [ Molecular modeling = e
_ ng in drug design: i
] mechanics, known and unt-um&-n rl;?:fpr:mm SRR o S :
_i_ Analog design, o + |
_jp-__ﬁuﬂ design of enzyme inhibitors. K
6. | Role of natural products in drug design. t
7 _Rmnmbinam DNA technolopy in drug desipn. A

Books Recommended

1. K. Hugo, Q5AR, Hansch analysis and related approaches.

2. E.L. Poul, A text book of drug design and development.

3. LP. Thomas, C.L. Propst, Computer aided drug design,

4. P, Veerapandian, Strecture based doug design.

5. 8.C. Paul, Practical applications of computer aided drug desipn.

6. L. Paul, Receptor based drug design.

7. C. Hansch, Comprehensive medicinal chemistry, Volume I'V.

8. Bruger's medicinal chemistry, Volume 1, 6% edition,

% 1D, Watson and Tooze, “Recombinant DNA techniques” A short course.

s
/A

(a7 X

LR

Courses Focus on Employability/Entrepreneurship/Skill Development

Criteria - 1(1.1.3)




g AeafaeEnag Guru Ghasidas Vishwavidyalaya

TR 2009 .25 W FeiE i ) Aol U vy Eata bl s i Lol vl D vt T s 5 1D
T, m - 495009 (") Koni, Bilaspur - 495009 (C.G.)
i
£
£ : PHARMACEUTICAL clE :
I;g“ . EMISTRY FRACT] CALS
A
e
I‘ml Content
No. Credit |
1. To prepare, analyze and submitl benzillic acjd_f-rm'.——-—-.__._,r‘__‘__h
acid rearrangement. 1zl (Benil-Benzili .
B To prepare, .anaiyzu anud Imbmii .Djh}fdrop}rrirfﬂhﬁ‘c_w_
acetoacetate using green chemistry approach, 5
3. To prepare, analyze and submit 2-amino-S-phenyl-1,2 3-thiadiazale, T3
i, To prepare, anaiyze and submit benzocaine from benzoyl chioride or To|
' prepare, analyze and submit benzoyl glycine from glyeine. 2
5 To prepare, analyze and submil a-aming benzoic acid {anthranilic acid) or )
o-chlorobenzoic acid,
fi. To carry out the synthesis of phenytoin from benzaldehyde. 7
B To carry out the synthesis of T-hydrody 4-mel1'[j.ri coumarn from résorcinol. 2
8 To carry out the synthesis of benzimidazole from phenylene diaminc. 2
9. To prepare and analyze methyl orange from aniline. 2
10. To prepere and analyze dibromofluorescin or godium cosin from phthalic 2
| anhydride.
I1. To prepare, analyze and submit p-bromobenzanilide from benzophenone or | 2
To prepare, analyze and submit acctyl salicylic acid from salicylic acid
using preen chemistry approach,
12, “To carry out the synthesis of 2,5-piperazine dione from glycine. 2

Books Recommended

1. Kar Ashutosh, Advanced practical medicinal chemistry,

I V.1 Arthur, Elementary practical organic chemistry, Part I, 11 and I11; Small scale
preparation, CBS publishers, Mew Delhi,

M.E. Wold, Burgers medicinal chemistry, John Wilsy and Sons, New York, Volume 1, I
and L. |
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Scheme and Syllabus

M. Pharm. (Phar macol ogy)

Course Course Credit Credit Hrs./w Kk Marks
Code Hours Points
Semester |
Modern Research 4 4 4 100
101 Methods
Modern Research 4 2 4 100
101P Methods
Pharmaceutical 4 4 4 100
102 Biotechnology
Pharmaceutical 4 2 4 100
102P Biotechnology
Drug Regulatory Affairs 4 4 4 100
103 & Quality Assurance
Basic And Molecular 4 4 4 100
104 Pharmacology
Basic And Molecular 4 2 4 100
104P Pharmacology
Total 28 22 28 700
Semester |1
Advanced 5 5 5 100
201 Pharmaceutics
Biopharmaceutics & 5 5 5 100
202 Pharmacokinetics
Controlled & Novel 5 5 5 100
203 Drug Delivery System
Pharmaceutical 5 5 5 100
204 Packaging
205 Practical 18 9 18 200
206 Synopsis and Viva Voce 4 100
Total 38 33 38 700
Semester 11
301 Seminar on Research 100
Progress
Total 4 32 100
Semester |V
401 Thesis Report 8 200
402 Seminar & Viva-voce 8 200
Total 16 32 400
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S5.LL.T. Institute of Pharmacentical Sciences
Ciuru CGhasidas Vishwavidyalaya, Bilaspur

——

M Pl (Flarmacolopy) COURSE
Chuoice Buased Credit System

L[ j— B — . - -
[ Semester | Course Type Course | MName of Subject L;I.,L'ls_h !
. : Lth R

{ - Code | L N5

3 M. Plisrm. Core Course | Compulsory . Modermn Jtes 'm,l1_"-~hl|1-:.nl5.l_ | I __1 i .;_ |

¥ I 1 skory ok H

Semester-1 T logy | 4 .

| rug Reg il v AlTirs & | [ |

' Quality Assuranee 4L ]

I B DBasie And dolecuia I ] | & |

I —— | Pharmaeologty I_ U
|3_Ec1i1.-|;- T Genwric | i

Course clective _ | | |

(discipline | | |,

 eembric) | L —— —1. —

Open elective : | | 'l

{unrelated { |

[ discipling) - || il i
Foundation | Compulsory ] |

COUrSE foundation | | l,

i {far | | '.
knowledge | | |

| enhancement) _ = - _||
£ Elective = | = I—l |
| Foundaticn | | E
| {for value | | |
| | based and | |
aimed at man | | I

| working | | |
education) | — 1:

S i Credits _ =R B
r S " Total Credits . ) 2|

= [ | i g}
W M. Ya. %
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B Tostitote of Phavmacentical Scicnees
Cinrn € ahasadas Vishwavidyslaya, DBilaspur

M, "‘Iliﬂ'lll._ T hsmmcedngyy COTRSE
Cleriee Based ©Credit Systeim

senealor lomarsa Iy e | Conie | Foamne of Subject Credits
Uil TH | PR |
———— b —
Y A TR e Conrsae | o by Cieneral Pharmacolopy wnd 4+l | o
. S Tal wEirlugEy — = |
1 [ . ] .
[ —— | F'I|:=|1.'|:|=:l',|.-|;.[_|4.;:4'I Serecning al
| | o P [FITE )
U ksl Fhapmmsoniigy A+l Lol
i Pecent Adkvm Emerp e 4+l
b rened in Phanmasolbogical
|_ Leienge ) y i S
[ Synoeis and Viva Voce e A
(Gomloted by Groidey 1 L
Flective Cienerie | [ '.
Lo clective | i [ | |
ey . .
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PHARMACOLOGY (MPL)
FIRST SEMESTER

MASTER OF PHARMACY

M.PHARM. FIRST SEMESTER
PAPER I: MODERN RESEARCH METHODS (THEORY)
{4 frsfweek)

All topics will include instrumentation methodologies, techniques and applications fo
structural and quantitative analysis of drug and their methodologies.

: T 1
| Unit | Comtent _ | Credit !
| - - -

1. | Gas chromatography, high pressure liquid chromatography, gel 12 |
| filtration, clectrophoresis, fon-pair chromatography end HPTLL |
2. | Ultra violet, infra-Red (including FTIR), nuclear magnetic resonance 20 |
{including YONMR) and mass spectroscopy, atomic speclroscopy
and plasma emission spectroscopy, eleciron microscopy. .
3. | Radio assa}ifa'g, radicimmuno assaying and autoradiography. _ 6
4. | Compauter aids in pharmaceutical analysis 4
%, | Statistical treatment of data, test for significance, analysis of vanance, &
I

| | multivarient statistics,

Books Recommended:
1. I.R. Dyer, Application of absorption spectroscopy.

7. Nakanishi, Infrared absorption spectroscopy.

William Kemp, Organic speclroscopy.

fak

P.5. Kalsi, Spectroscopy of organic compounds,

4.

5 Silverstein and Bassler, Speclroscopy of organic compounds.

6. Dudley William, lan Flemming, Spectroscopic methods in organic chemistry, Tata
MeGraw Hill.

7. Williard, Mertif, Dean, [nstrumental methods of analysis.

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1(1.1.3)
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PAPER I: MODERN RESEARCH METHODS (PRACTICAL)

[Practical
Mao.

R

Content

Credit |

To estimate the j,-w:m sn-mph, of aspirin using UV speciroscopic
methaod,

To find out the effeet of substituent in the absorption spectra of
benzoic acid.

To estimate the concentration of given sample of aspirin by

colormetric method.

To estimate the given sample of ascorbic acid using visible
spectroscapic method.

To determine the percentage of acetyl salicylic acid in the given
sample using back titration method.

| To determine the content of metronidazole in the given sample

using UV spectroscopic method.

To determine the total hardness of water of the given sample.

Ta scparate and identily the given amine acids using ascending
paper chromatography.

To study the kinetics of aspirin hydrolysis using visible
spectrophotometric method.

To separate and identify the given samples using thin layer

chromatography.

2

To perform the estimation of paracetamol using visible

speclroscopic method.

"To determine the content of paracetamol in the given sample

using UV spectroscopic method.

Books Recommended:
J.R. Dyer, Application of absorption spectroscopy.

1.
. Nakanishi, Infrared absorption spectroscopy-

~ William Kemp, Organic Speciroscopy.

. Silverstein and Bassler,

2
3
4. P
5
6. Dudley William, Ian Flemming, Spectroscopic methods in

St T’

g Kalsi, Spectroscopy of organic compounds.

Spectroscopy of grganic compounds.

MeGraw Hill.
Williard, Merrit, Dean, Instrumental methods of analysis.

in organic chemistry, Tata
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Criteria - 1(1.1.3)




Guru Ghasidas Vishwavidyalaya
Aearlll ey bbb the Cebt ol Dniverdio 43 1H0A s 50010099

Koni, Bilaspur - 495009 (C.G.)

HREM Reaf@enaa

WRER 00 F.25 ¥ 5 ek i )

wFi, Ry - 405009 ()

MASTER OF PHARMACY
M.EHARM. FIRST SEMESTER
PAPER O PHARMACEUTICAL BIGTECEHNOLOGY (THEORY)
l‘- (4% hrstweck)
I Unin | Camarmi Craait
|1 | Isiesfuctisa: Bimedinoliey 58 &) (mendisciphmery arce, fodilion] ™
| md modem biotocheclogy, teshnnlegien wed in betachdalagy, |
| bl bt ol biotchnology on Bealthoem
72| Retombinent DA techaehgy: Fopvical il chemical wikwre ol (-
| DA, OA replication in prokarwsier ead malioryoies, ines and
wehmigmes  of pensic sginesnng, slic  diseced  eafipee, |
| podvinerase chain regction and sniwes of DINA prqucnocs, Lons
Ebvury, wlventges of producing  biolechoological products by
recombinad muesns, plants snd rensponic animal o potentisl Bources
I |¢.-|' recnmbinard obechnolegiesl producks, dypicad upstream s
doussrream  prooess,  pendnel o pooovery, cooneEmration  and |

l | ehinsratographse purificeton, praduct siplistion pind foreidatban,
| wihara eherazation and anslysis, esiaishing purity ind safoly | _I

T | intechmningy drupi: Study of Bimecdmalogy dertved produces, theer
| | production, fonulstings, characteriztion, cinjeal usa Eugh i human |

| | imwulin, interferoms, heman prowth hormane, hepatits B ovaccines,
| | sryihregartia, st plasminigen scuvatos, isierienking eie |
“ i, | Giene therapy: Sl congaopl; pens delivery by viral and non wiral 05 |
| vectors, npplicitions i teatme o segle geae duonders =uch 18
| [ cystic filynsis, ADA cle _
i I [ Immanclogy and immusalogics] propaeation: Imraducton o i
[ | immunisdagy, wtiges amibvdies, cells ed organs of icommm Eyitem,
| active and pessive immuomsty, ftigen srtihody readting aod 1I1.r.rr
| spplications, hypersensiiviry, Imnjunological Wierance, clesitimhen
|.:.r' immnnolngices, ppionl manufscire locheiques for witines n:r-d
| arstisern, prepueations, sandardizstsn and sonags, ofuverss and tie
apphicarian in vapcme destgy, new generabion ynecines gich of gt
| | uni varccines, DA vmetines eid
[ % | Hybridoma technelogy: Fenmetion snd seleclion of hrbric ells, 05
principies: and . praductions of menoclonal ankibudis, comrwercial,
darscterizition, qualily confrol  and  sbooape  of

Fm»&a.-liun, HUg

| meomoclonal antibodies, adverRapes and appScations of manoclonal

i antibodies. C
techidques of (mmeobilzation af a5

T. |Enovme lechmology: Different _
|onpvmes and whele cells, adwantsgss and  duadvantages of
bzt kinclice of immobilized enzymes, appHestions and |

fuiure of immahilized enzyme lechnology .

Books- Kecommended:
1. D.J.A. Crommelin, R.D. Sindelar, Pharmaceutical biotechnology, Taylor and Francis.

2. M.G. Grooves, Pharmaceutical biotechnology, Taylor and Francis.
3. G. Walsh, Pharmaceutical biotechnology — Concepts and applications, Willey

Interscience Lid.
4. EP.Vyasand V.K. Dxit, Pharmaceutical biotechnology, CBS Publications.

Criteria -1(1.1.3)
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PAPER 11: PHARMACEUTICAL BIOTECHNOLOGY (PRACTICAL)

rﬁ;ﬁ“l Content T
Colorimetric estimation of proteins (Biuret/Lowry/Bradford method).
2. Changes in conformation of proteing by viscosity measurement. 2
3, DNA isolation from onion/spleen/coconut endasperm and its 2
| characterization.
4. DNA estimation by Diphenyl amine method. 2
s, | Electrophotetic (paper) separation of plasma proteins. 2
&, Quantitative precipitation (Antigen-antibody) test, 2
- 7. I Agglutination (ABO blood group typing) test. : 2 |:
E. Enzyme immobilization in alginate beads and its characterization. 2
2 Enzyme immobilization by cross linking and its characterization. T 2
10. | Solvent/salt precipitation of proteins. 2 l
11. | Dialysis and concentration of protein solutions. 2 l
| 12. | Freeze drying of given protein sﬁﬁiﬁlé: 2 l

Books Recommended:
1. D.JA. Crommelin, B[} Sindelar, Pharmaceutical biotechnology, Taylor and Francis.
2. M.G. Grooves, Pharmaceutical biotechnology, Taylor and Francis.
3. G. Walsh, Pharmaceutical biotechnology — Concepts and applications, Willey
Interscience Lid.

4. §.P. Vyas and V.K. Dxit, Pharmaceutical biotechnology, CBS Publications,

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1(1.1.3)
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MASTER OF PHARMACY

M.PHARM. FIRST SEMESTER
PAFER III: DRUG REGULATORY AFFAIRS AND QUALITY ASSURANCE (THEORY)

{4 hrsiweek)
| Unit Content Credit

1. | Reguitements of GMP, CGMP, GLF, USFDA, WHO guidelines and 7
180 9000 saries.

¥ Dr_ug,ﬂ and cosmetics acts and rules, drug r;ﬁgugab::r}' affairs. 5

3. | Documentation: Protocols, forms and maintenance of records in 3
phannaceuntical industry. |

4. | Preparation of documents for new drog approval and  export 3
TEEISralion.

5. Pr{ltcs.liin-g and its application intellectual property rights (patent, 7
copyright and trade marks). |

5 | Sewape disposal and pollution contral, 3

4

7. | Concepts in validation, validation of manufacturing, analytical and
provess vafidatian and ite application,

2. | Basic concept of quality control and quality Assurance s_ysferns, SOLTCE ]

and contral of quality veriation of raw meterials, CORIAINETS, clpzures,

perscnnel, environment, ete, |

| 8 [ In process quality control tests, IPQC problems in pharmaceutical 4
industries, ]
10. | Szmpling plans, sampling and characteristic curves. | 3
1. [ aster formula peneration and maintenance, standard Bperatingi +
procedurs (S0P} for different dosage forms: |I
I
Bools Recommended:

|, Willing, Tuckerman, Hitching, Good Manufacturing praclices for pharmaceuticals.
[rugs and cosmetics acts and rules.

Bharathi, Druegs and pharmacy laws in India.

Patel, Industrial microbiology.

B.T. Loftus, R.A_Mash, Pharmaceutical process validation.

8. Bolton, Pharmaceutical statistics.

(3,5, Banker, C.T. Rhodes, Modern pharmacentics,

QFPI, Quality assurance.

¥

9. Carletiori, Validation of aseptic pharmaceutical process,

LR R

10. Garfield, Quality assurance principles for analytical laboratories.
11. Indian pharmacopoeia.
12. British pharmacopoeia.

13. United State pharmacopoeia.

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1(1.1.3)
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- " SMASTER OF PHARMACY

MPHARM. FIRST SEMESTER
PAPER IV: ELECTIVE FOR PHARMACOLOGY BRANCH
BASIC AND MOLECULAR PHARMACOLOGY (1 HECERY )
{4 hrsfweck)

Content Credin

1, Molecular structure of the hiodogical membrane and transpon mechanisms
across  the cell membrane, [oetors  influencing  drug  absarplion. drug
distribution, protein binding, tissue binding, hlood heain barrier, placental
barrier, volume of distribution.

il 4

3 | Biotransformation of drugs: Micrasomal, non-microsomal metabolism, factors s
influencing, enzyme induction and inhibition pharmacogenciics. I
3, | Drug excretion: Renal and non renal, factors influencing renal clearance, | .

hiological half life.

4. | Pharmacokinetics: Single and m_ulltlpic dose therapy, single and multiple 0
compartmental models, bioavailability. -

s | Pharmacology of drugs acting on ANS. | 12

6 | Pharmacology of general and local anaesthetics, 0 |

7. | Receptors: Theories of drug receplors and drug receptor intcmcliufu-;, ion |
channels, drug antagonism, cellular and molecular basis of drug action, G- | 10|

| protein coupled receptors, ; .

Books Recommended

1. M, Gibaldi, D. Perrier, Pharmacokinetics. o o _ _

2. Norary, Biopharmaceutics and Pharmacokinetics, an introduction.

3. B. Testa, P. Jenne, Drug MclahghsLm. .

4. Goldstein, Aranow, Kalman, Principles an Drug action.

SI D. R, Lawrence and P. N. Bennette, Clinical Pharmacology. _

6. I{- S 'Satoskar and S. D. Bhandaarkar, Phﬂrmﬂ!::ulcgy :Imd P!‘Iﬂl‘!ﬂﬂ.ﬂﬂﬂ:ﬂ:‘l‘ﬂpﬂﬂhtﬂ,
7 L.S Goodman, A. Gillman, The Pharmacological basis of Therapeutics.

% H.P. Rang and M.M. Dale, Pharrpacolngy.
9. K.D. Tripathi, Essentials of medical pharmacology.

10. International and National Journals.

y
Lx T
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{ PAPER IV: ELECTIVE FOR PHARMACOLOGY BRANCH
BASIC AND MOLECULAR MIARMACOLOGY (PRATTICAL)

FM‘"—'—-——-_, Content . - | Credit |
Mo, | !
3 Introduction to experimental pharmacology, CPCSEA & IAEL. | 2 1
2. To study the LJTC?_ISH-:m}ut,.n:{l-rug on isolaicd frog heart preparation, | 2 {
Buinea pig ilewm, rabbit cye, eiliary motility, dogs blood pressure using | |
pharmacolopy sofiware, - X - I I
3. To record the concentration FCS{MONSE curve of acetylcholine using cock | 2 '
ileumyrat ilewm, l I
4. To determing the concentration of Ei-.rr_-_n sample of acetylcholine by | 2 |
maiching bicassay method using cock ileum/ rat ileum.. N
= To determine the unknown concentration of acclylcholine sample using | 2 |
cock ileum prepaation by brackeling method, '
6. To determing the unknown concentration of acetylcholine sample by 2
interpolation bioassay method using cock ileum.
7. To record a cumalative response curve of acetylcholine by using cock 2
ileum. |
B. To study the potentiating effect acetylcholine by neostigmimne. 7] |
9, To study the different routes of drug administration in rats/mice/ To study 2 \
the technigues of animal handling. . i
10. To study cestrous cycle in rals using vaginal smear. I| 2 l
1L To demonstrate Introcerebroventricular (1.C.V.) cannulation implantation ' 2 |
in mice _ | i |
12, To demonstrate cannulation of carotid artery in rat/ To demonstrate | 2 |
ovarectomy of female ral. | |

Books Recommended

1. 8.K. Kulkarni. Handbook of experimental pharmacology. Vallabh Prakashan, Delhi.

2. M.N. Ghosh. Fandamentals of experimental pharmacology. Hilion & Company, Kolkota.

3. L.J. McLeod. Pharmacological experiments on intact preparations. E & S Livingstone,
Edinburgh and London.

4. W.L.M. Perry. Pharmacological experiments on isolated preparations. Second edition. E
& § .Livingston. Edinburge, London.

5. M.C. Prabhakar, Experimental pharmacology for undergraduates.Orient Longman..

6. RK. Goyal. Pharmacology: Principles and methods of bioessay. BS Shah Prakashan
Ahmedabad.

7. H.G. Vogels, Drug discovery and evaluation, Springer. W
L N
{ : e Yo H
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PHARMACOLOGY (MPL)
FIRST SEMESTER

MASTER OF PHARMACY

PAPEER 1. M PHARM, SECOND SEMESTER - pEale _
ER I PHag MACOLOGY |: GENERAL PHARMACOLOGY AND TOXICOLGY

{THEORY)
{4 hrs/week)

nit | e — rom—— ) -!.E‘n:{ﬁt

| Eﬁha_rmg,:uru
__| Alzheimer

2y of drugs acting on central nervous system and drugs used in ,
disease, |
iy g j | 13

=N
—~— F_hiniaﬂz'l_”’gi of drugs acting on eardiovascular system. : o2
| Pharmacology of duretcs. s
[ et besed therapy. "
o | Ger.-le.rall principles of chemotherapy, sulphonamides, trimethoprim, I'litmfu}'nn:E ]
antll:rfntws, chemotherapy of twberculosis, leprosy, malaria, amoebiasis, |
. ! helminthiasis, viral discases and neoplastic diseascs. |
. | General principle of toxicology and various preclinical toxicity tests as per | o
| schedule Y and ICH guidelines. Heavy metal poisoning and chelating agents. |
J 7. t| Radioactive isotopes, handling of cytotoxic drugs and radiopharmaceuticals. || e _\

Books Recommended

M. Gibaldi, D. Perrier, Pharmacokinetics.

Norary, Biopharmaceutics and Pharmacokinetics, an introduction.

B. Testa, P. Jenne, Drug Metabolism.

Goldstein, Aranow, Kalman, Principles of Drug action.

D. R. Lawrence and P. N. Bennette, Clinical Pharmacology.

R. 5. Satoskar and S. D. Bhandaarkar, Pharmacology and Pharmacotherapeutica,

7. L.S. Goodman, A. Gillman, The Pharmacological basis of Therapeutics.

8. H.P. Rang and M.M. Dale, Pharmacology.

9. K.D. Tripathi, Essentials of medical pharmacology.

10. R.1.M. Niesink, I.D. Ries, M.A. Hollinger, Toxicology: Principles and applications.
11. Gossel, Breker Principles of clinical toxicology.

12. International and National Journals.

.
2.
3.
d,
5.
6.

@ N \M

L A e Mo £ m i o
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MASTER OF PHARMACY
i MPHARM, SECOND SEMESTER
PAPER Il: PHARMACOLOGICAL SCREENING METHODS [THEORY)
(4 hrafweek)

r 2 — e R .
] e = —
s Content Credit

[l e e =L — —= =
| L. | Pharmaceutical sereening lechnigues to evaluate drugs on different system

Animal models of diabetes, arhythmia, asthma, hypertension, reproduction,

| ulcers and convulsions.

Evaluation of drugs acting on ANS. B | :

Evaluation of drugs acting on CNS.

Drugs acting on respiratory system.

Evaluation of drugs acting on kidney.

Animals ethics.

o | v »| & w

Bioassays (quantitative determination) of PD, PA Quantal assays,

determination of LD and EDs,

9. | Drug toxicity and safety evaluation.

10. i Alternative to animals screening procedure.

Books Recommended

|. D.R.Lawrence, A L. Bucharach, Evaluation of Drug Activities: Pharmacometrics,
Academic press, London and New York.
Turner, Screcning methods in Pharmacc:lag,}r.
3. D.J. Karm, K.A. Keller, Txicology Testing H
interpretations, Marcel Dekker. | _ :
4. P.L,r%hﬂmbcrs, P Gehring, F. Sarkar, New concepts and developments in toxicology,

Oxford, New York. .
5. D. Anderson, D.M. Conning, Experimental Toxicology, The basic issues, The Royal

Society of Chemistry. N
6. R.Haecker, Evaluation methods in laboratory medicine, VCH.
H.G. Vogel, Drug Discovery and evaluation: Phannﬂmlngicfn assays.
8. M. Emuenl, Drug bio screening: Drug discovery and evaluation.

Lol

andbook Principles, applications and data

e -

" Bit ", |

Scanned bv CamScanner
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4

MASTER oF rn ARMACY

» "
PAPER 111; pygy b u—:"ﬂ PARM. SECOND SEMESTIR
FHOLOGY 1L CLINICAL PHARMACOLOGY (THEORY)
14 hrsweek)

" Unit T

I |.-__ D AT — e _{:-'1_1“'(-“-[ ) —— — —_ —mes

Lt Definition, SCOpe, armanis e [ Credi |
T T R 3 SINZA0N and prosath of clicien] ol 3 . etk {
=- Clinteal nhmr——a rrvath of clinieal pliarmsses 2

| =7 | IE.;]] !Jhulnamnk'“.,ﬂim— -l pharmacologs , x|

[ = N!t\ni[r_'urigg_n.l-_ — + m

— _]1T__ __"EHH lﬂ'l(‘r;l!!l'_'-- sl adv erse drue T\:_-.‘u.‘:liﬂn_ - e i |
4. % e L g

| - [TPiEReemiplisnce — e e i | om ||
S | Pharmmacogenetios  — —— . T

S DW——___ [Th ||

B L T a—— .
5 N =peg Fr— B T ST T =T P—
I_? | pregnancy ete. Pecial situstions such os pediatric, peanne, Y |I
‘ | M " dru e o e
I— | Mo g dl:'.t:lﬂpme_l“ I| = _:‘:l_-_l )

E e e - A
[ | z;:?r:::}??pis:fd:f:dﬁn:wiﬂ diseases, hepatic and biliory Ascases, Ut | 2
netirlnEcel dda Pmﬂddmasus: theumatic disense, endocrme disorders, |
dize il 13 “ ns0ns dm_::l.su. EE!I:!L‘TIH}'. niigraine ard paychiatric | I
ases, where cver possible case studies 10 be included. s A |

, 9. | Essential drug Lst, national drug policy and pharmacoepidemiology. | o
10. | Ethics of clinicel trials and clinical evaluation of drugs I~ m

1. | Drug and poison information, pharmacy administration. ) 1T o

12. | Social pharmacy, development of interpersonal skills, pharmaey practice and | 03
\

prescription analvsis.

Books Recommended
F. Walker. Clinical Pharmacy and Therapeutics, Churchil Livingstone Publication,

2. H. Herfindal, Clinical Pharmacy and Therapeutics.
Bennet. Brown, Clinical Pharmacology, Churchil livingstore Publication

3.
4 Dipiro, Clinical Pharmacy and Therapeutics.
5. (. Parthsarthi, A ‘ext book of clinical prarmacy practice, Orient Longman publicaion.

6. Roger walker, Workbook for clinical pharmacy and therapeutics, Churchil livingstone

. i
¢ and Clinical Pharmacology: McGraw HillCnmpg

Publication.

7. Katzung, Basi
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TACOLOGY Ju g D SEMESTER
PHA RhsACGLRLL ENT ADVANCES AND EMERGENG TRENDS IN
e . OGICAL SCIENCES (THEORY)
1t ——— {4 he
M OO — = re"week )

L OVsS o e Contemt TCredit
AT R Tor hyperensien I — o |
= | CNS: Niw St mEnT o e TR Bl o e

..... : _d‘-SL':L:;_- ¥ of Pevehosis, Depression, e pilepsy and Parkingons i
3 Recent remicm———— B
I _4 = ol f_ o -_- -_.u;-.:] 1“1mﬂnﬂphum:m::£ = i ey
- ecemt dmpennr e :
= ?_\_ & _'-_--_Lu.l.!"l_t_‘_ o R’CSFIH_-!:‘JI_}' sSyvslem: Axthms, EXPECTOrEn ) | -‘:_I':
2| INEWET antibiotics and CFe :
.—b_x___-__l-'-i-ﬁ and Chemoth erapeutic agents 0=
- Mechanism of muly drug res

i istance, gene therapy, pene therapy prolocol,
applications of ¢ i e e s
_ | < = =04 gene Ihcrap:,_ -
MNew 1 ey - i -
WeT drugs acting on Gastrointestinal system: antivlcer, antidiarhoesl 25
aniemetics drugs, o
|- e R
8. Autocoids: Histamine, phospholipids mediators, 5-HT, Nitric oxide 05

Books Recommended
As discussed in current periodicals like:

Trends in Pharmacological Sciences.

Annual review PharmacologyPharmacological Reviews.
Trends in Neurosciences,

Trends in Biochemical Sciences.

Indian Journal of Pharmacology.

Indian Journal of Physiology and Pharmacology.
European Journal of Pharmacology.

8. British Journal of Pharmacology.

9, Lancet New England Journal Medicine.

10. Indian Journal of Experimental Biology.

o 1

=

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1(1.1.3)




HREM Reaf@enaa

WRER 00 F.25 ¥ 5 ek i )

T, FEgY - 495009 (F71.)

Guru Ghasidas Vishwavidyalaya
Aearlll ey bbb the Cebt ol Dniverdio 43 1H0A s 50010099

Koni, Bilaspur - 495009 (C.G.)

E PHARMACOLOGY PRACTICALS
Prastigi —————— PR IO ===
||'_ Mo, Caontent Credit |I

B =N =

| (] T —— — e B
N i-_.:;:c!_:'rl_"".r”““ the unknown concentration of acetyleheling sample using | z I]
2. T Iu-;‘l'__'!'i_'.:!‘J“ﬂﬂ !:-r_up.'q_::gl_ie;._.!b-!hm,_.: point bicassay m!::1hu-‘|-- : B
e I“:'in-i J_:!-m.-m: the sirengih of an unknown ~ample of acetylchaline by four 3 !

3. Th :,}u_‘l_:_r-n_ﬂ.my n'u:_l_mu:t__ux.irn._g_u:-_.:_,;;p-_:l,;ﬂ ifeum. ) | 1
i u.m.lm.- e pha value of alropine wsing acetylcholing induced Z ]
RElnnt way the  elfest of caffcine. on  locomntor  sefivily  using 2 |

T = “I: |;|:JI'_|-I'..I!:I:(:,-1_I_'F in mice, | L.

i o sy e arlpesic eiTeel of shven droe iee tsine hot alate’ tadl 7] |

| Mickiwrithing method, D e e M P |
T [ To sl antansiony et o g i g el i | 2|
apparatys, ol of drogs in mice wsing clevatled plus mase | |

P ol )

T To study the anticonvulsam cifect of phenobarbitone apeins Masimal | 2 |
Electro Shock Induced convulsions in rataimice) To sudy screening of { |
compounds for - anticpileplic activity using pentylenstetrazole induced | \

| seizures. |
To study the antidepressant activily of drug using forced swim test (Porsolt). | 2 |
— —; p— T - - - - s |

. To study hypolipidemic activity of piven drug in tal in high fat diet ndace |I 2 |I
method, - = . i . {

1. To estimate the SGOT, SGPT and ALP valwe in parscetamol CCLy induce acute | 2 '|
hepatotoxicily in rat, I L R III

I1. To study anti hypertensive activity of drug by using non-mvasve blood | E
pressure method (NIBP). _ — AX

—12. | To determine the LDg value of given dmg | e
Books Recom mended

1. §.K. Kulkamni. Handbook of experimental pharmacology. wallabh Prakashan, 'D:E:;lkm
MN : i | pharmacology. Hilion & Company, a.
_Ghosh, Fundamentals of experimenta . _ A |
:l Ilid.-INMdeud Pharmacological experiments on intact preparations. E & S Livingstone

i d London. _ . _
4 EH‘“’ITI;.\:[E]]:::; Pharmacological gxperiments or isolated preparations. Second edition

- singston. Edinburge, London. 1 )
f&f:llgngakar. Experimcntal phﬂnnaculogy for und-:rgmdxfatesﬂrm;;LSunh;Tir;a -
z‘ F.1l{‘ Goyal. Pharmacology: Principles and methods of bioassay.

Ahmedabad.

1. H.G. Vogels, Drug discovery and evaluation, Springer. \}\%/
:S HH/ X\/ | d/\/
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