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PHARMACEUTICS HI . Inrs/iweek

S Topices Hours
No. o .

i Biphasic — Dispersed  Systems: Physicochemical  principles [

thermodynamic. instability of dispersed svstems
s Suspensions- detinition. advantage & disadvantage. desirable
features

heorctical (Preformulation aspects wetting phenomena, particle

particle iteractions. DEVO theory . Noceulated and detlocculated
sustems, Schulze Tlardy Rules Scdimentation in suspensions.
Crystal Factors, Rheology
Preparation of suspensions- Precipitation methods and Dispersion
method. Formutation Additives, Laree scale manufacture with

cquipments, Q.0 tests iciuding stress testing, Lavout. Pxam

form prona

e bmulsions - Definition. advimtage & disadvantage. 1heoretieal 8
aspects- interfacial tensions need Tor enradsion. Theories off
cmulsification. Droplet stabilization. Mcchanism of emulsitiers.
selection of emulsifiers - HELB. Davies method. PUT micthod.

ssification of emulsitiers with

cloud point determination. ¢l
examples. other additives. Rheology aspects. Manufacturing- larg
scale with equipments.. packaging. stabitity of emulsions. Q.C.
: : ~ tests& stress tests. lavout Examples - Official preparations.
P2 Scemisolids oo
' = Introduction
i o Introduction o anatomy of Skin.
i : e lunctions ot skin

»  Percutancous absorption’and penctration. -
»  [actors  mfluencing  percutancous  absorption -
Physiotogteal and physicochemical fuctors
e Mothods used to evaluaie percutincous ahsorption
» Permeation enhancers. ‘
! ) s Omntments. Ointment Bases. Pastes. Gels. Poultice. o
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« Selection a of bases - Large scale manufacturing and
processing with Equipments.

) ¢ Q.C.testing, Examples of preparation ) l

{ Suppositories 6

i «  Delinition. advantage & disadvantage. desirable features

[9F)

* Suppository bases- features desired  Classification and ¢
selection. Special Bases

e Manufacturing and packaging, Q.C. tests |
__*__Example- formulations

i

i

i

s Anatomy of Rectum in brief & rectal absorption ; !
i

]

REFERENCES

. Lachman Leon. Lieberman Herbert A. Kanig Joseph I... “The Theory and Practice of
Industrial Pharmacy™, 3™ Edition 1987, Varghese Publishing House. Mumbai.

2. Lieberman Herbert A.. Ricger. “Pharmaceutical Dosage Forms Dispersed

Svstems™. Volume 1/2/3. 2™ Edition. 2005. Marcel Dekker Inc. New York..

3. Remington. The science and practice of pharmacy. 21" ed.. Vol Land . B. |
Publications Pyt Ltd.. 2003,
4. Martin A Physical Pharmacy, 4" Fd_ Lea & 1 chiger. Phifadelphia.l.ondon. 2006

3. MUE Aalion: Bd. Pharmaceutios-The Science of Doss 12¢ Formy Desian. Churchill
Livingstone Medical Diva, O fongman Group, UK 11d.. 2002,

PHARMACEUTICAL ENGINEERING 11

*  Only principles and equipments to be covered
¢ No mathematical derivations and numerical problems

Jhrs/week
[sr. ] - Topic T T Hours
No L . )
1 tion ) T T N
| __*__Theory of fluidization R
2 Sohd- 1. |qmd and [ Iql.lld— iquid Fxtraction 6

*  Mechanism and method of extraction process and factors
affecting extraction process.

= lquipments cmploved in solid- liquid extraction-Soxhlet
extractor, Open tank. Agitated tank. Vortical or Turbo
extractor. extraction battery and Robert diffusion battery,
Rotocel extractor. Bollman extractor. Ronotto extractor.
Screw extractor and Hilderbrandt extractor.

¢ Equipments employed for Liquid- Liquid extraction-Mixer

“settler, Spray columns. Packed columns. Agitated columns.

Podbielniak extractor.
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3 Distillation; - 6
i *  Vapor-Liquid equilibrium
: o Distilation methods-
Fguitibrium distillation.
Simple distiflation
i | Fractional distillation- Theory of batch fractionation. Columns | -
{only construction and working)-Plate columns- bubble cap. 5
| i sicve plate column, Packed columns. Concept of plate efficiency !
: and HETP (no detailed theories and derivations)
Distillation under reduced  pressure- Theory of  molecular ¢
distflation and  cquipments Falling  (ilm and  centrifugal

molecutar distillation sull. applications. :
Azeotropic and Lxtractive distillation- Theory ol azeotropic and |
extractive  distillation. applications such as dehvdration of
alcohol

Steam distitlation- Theory of steam distillation and applications }'
of steam distillation such as methods of separation ol volatile
constituents and preparation of aromatic water. purification uf!
_ high bml' E

: e (rystal forms and ervstal habits !
i . e theory of crystatlization-Supersaturation- Micr's theory 01'5 :
supcr;uluruliun_ Nucleation. Crystal growth i
e Crystallizers- Classification. Tank  crvstallizers  Agitated | w :
tank crystallizers, Swenson Walker ervstalhizer. Vacuum ! :
erystallizer and its modifications such as circulating magma
i and DYIB ervstallizer. Krystal or Oslo ervstallizer, -
: . :
"Livaporation: - I

: : e Heat transfer process in boiling liquids in cvaporators
| s Lvaporators- Pan evaporators. Horizontal tube evaporator.
! i Short tube vertical evaporator. Multiple ctfect evaporator.,
! Climbing film evaporator. Falling film evaporator. Forced
circulation evaporator. Wiped film evaporator. Evaporator o~
accessories-condensers.  vacuum  pumps.  expansion  and
bucket traps. Entrainment scparators. \/apon recompression.
Scale formation.
Dnm”
= Mcchanism and theory of drving
s Dryers- tray dryer. vacuum tray dryver. tunnel drver. Rotary
cr. Spray dryer. Freeze dryer. Fluidised bed dryer

6

drum dr

Polluuon from Pharmaceutical Indusn\
Air pollution and prevention-
e _wet scrubber. dust collector.
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Water poltution

|
: « Bulk drug manufacture- diety water. acids and alkalis, | '
i dissolved salis oreanic chemicals, : i
| = Formulation manutacturing- sterile products. hquid dosage | i
forms. solid dosage form. fermentation producis, ;
radiological products. :
»  Waste treatment processes- segregation. neutralization and | |

pretreatment. dissolved salt removal. preacration. biological |

i
|
|
’ 8 | Industrial hazards and safeiv
|
f
|
i
I
]

treatment. i
i »  Fire Hazards and extinguishers

| »  Chemical hazards and extinguishers

e Mechanical und clectrical hazards :

s Accidents - unsale action and unsafe condition

= Prevention of accidents
REFERENCES

LKL Sambamurthy - Phansaceutical Fogineering, New age intermational (7Y Limited

publishers, 1908

20 Dro AR Paradhar L intreduction o Pharmaceutical Engincering, 10" edition. Nirali
Prakashain. 2067
3. James Swarbrick & Janies C. Bovion. Enevelopedia of Pharmaceutical Fechnotogy.

Marcel Dekker, INC.New York, 1994,

4. Walter [ Badger & Julius T. Bancher ro. [ntroduction to Chemical Engineering. Me.

Graw Hill Inc.. 1955,

ML.E. Aulton. Id. Pharmaccutics-The Science of Dosage Form Design. Churchill

Livingstone Medical Divi. Of Longman Group. UK 1.td.. 2002.

6. S Carter . Cooper and Gunn's Tutorial Pharmacy. 6" cdition. CBS Publishers &
Distributors. New Delhi. 2003,

7. Robert H. Perry. Don W Green. Perry’s Chemical Engincers” Handbook. 7" edition.
Don W. Green. Jamess O. Maloney. Mac Graw Hill, 1997,

o

MATHEMATICS- ) ‘ Ihrs/week
CSeNo. | ) o Topies. P Hours
Differential calculus: Successive Derivatives™ |.ebnitz's ! 05

- I - - . - N
rule forth™ derivative.d.agrange's and Rolle’s mean value
theorems (Statements only). Taylor's and Maclaurins series
(without proof) with application curvature

2 Partial Differentiation: Functions of two or three variables.
change of variables. application t0 errors. maxima and )
minima. ) o L A
3 Integral Caleutus: Integration by pasts. propertics of 08

definite integrals and reduction formulae: Determination of
| length of the curve. area and volume.
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4 Differential equations: Formation of differential equalionET 08
solutions of first order and first degree equations, linear
differential equation .of higher order with constant
coefficients, simple application to chemical reactions and
biopharmaceutics.

Determinants and Matrices: Properties of determinants and 07
applications. solution of simultaneous equations with three
variables by Cramers method: Type of matrices. inverse of a
matrices. rank of a matrices. cigen values and ¢igen vectors,
Caley Hamilton theerem. R T
4 Numerical Mcthods: Finite difference operator’s (delta and 05
E). interpolation of cqual and uncqual inter als-Newton's !
method  and  Lagrange method:  Numerical integration- f
J_’[rapgmidul rule. Simpson's 13 ™ and 38" rules.

[

REFERENCES

1) Mathematics for pharmacy students (Vol.I): Gujar, K.N. Bhavale Ashok
I Edition, Career publication.

2) Differential Calculus: Narevan. S. I Edition. S..chand Publication.

3) Applied Mathematics -1, Baphana R.M.. 3" cdition. Techmax Publication.

4) Textbook of \pplicd Mathematics VOI_[ & I, Wartikar P.N. 7" Edition
Pune vidyarthi Griha Prakashan.

5) Integral Calcutus. Shanti Narayan. I Editions .S, Chand Publication.

6) A Textbook of matrices. Shantinarvan. o™ Fdition. S.Chand Publication.

PHARMACEUTICAL ANALYSIS EABORATORY-H 4 hrs/weck

Preparation acd standardisation o 0 OSNEDE A and 0N perchloric acid.

2. Redox titrations- assay ol sodium mitrite (K\InO4 method). Assiy of sodium
nitrite. assay ol methvl paraben propyd paraben. determination of sulphur in
sulphur ointment. assay of | ugol’s solution. assav of hyvdrogen peroxide. assay of
isoniazid.

Complexometric titrations- Assay of aluminium hvdroxide gel. determination of
percentage of calcium and magnesium in a mixture, assay of calcium gluconate
powder and injection. | assay of zine sulphate powder.

4. Gravimetric analysis- Al” as Al-oxinate. Ba'® as BaSO,. Ni'? as Ni-dimethyt
glvoxime.

[9%)

Demonstration experiments: .
. Nen-aqueous titrations- assay of pyridoxine  hydrochloride. assay  of
Norfloxacin/ Metronodazolc. assay of chlorpromazine hvdrochloride.

PHARMACEUTICS LABORATORY {1 4 hrs/week

1. SUSPENSIONS : (a.) racdiatric Kaolin Mixtwe B.P 1980, (b.) Paediatric Chalk
Mixture B.P 1988, (c.) Calamine Lotion 1.P766. (d:) Kaolin Poultice | P"66,_ (e.)
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Microscopic evatuation. rheology and sedimentation rate studies for any one of
the above suspension

D EMUESIONS ¢ () Liquid . Parallin bmuadston 1027 66, (b)) White Liniment
B.P.Coqe) Turpentine Liniment 1P 10660 (d) Benzyl Benzoate Application
LP760. (¢} Microscopy of any one of the above emulsion

30 OINTMENTS @ (a) Simple- Oinun 1.7 66, (hy Sulphur Oitment 1.P766
Microscopic evatuation). (¢} Emualsitving Ointment LP766. (d.) Benzoic Acid
Ointment. Compound B.P.C768. (¢) Todine Ointment. Non-staining B.P.C768. (1)
Iodlm ()lnlmuu Non-staining with Methvl Salievlate B.P.C1968

s Cetrimide Cream B.P 1995,
. ) Diclotenac Sodium Gel
(7 ]’ AST : (;1,) Titanium Dioxide Paste.
COMPUTER LABORATORY 4 hrs/week
Lo ampuier Devices } >
A dnput and Ouwput deviees
b, Sceondary storage units
¢ Meroory  RONM and RAN Virtnal memory
Jdo AL the Conirol Unat, o pr
¢, Classification of Compuiers - micrecomputer. personal
computers, laptop Computers, minicomputers.
mainirames and supercomputers
2 Operating %\xlun\ (0S) i 2 '
. Purposc of the OS |
o Management functions ot OS |
h. Services provided by the OS
1. Types of OS
7. Userintertaces - command line and GUI :
k. Features of l]k MS- [)()S Windows dn( Unix ()Sus

3. l\pu of (nmpulel L. an"um‘c T o 3

f

S S

1. Need for intcrpreter

m. Computer Program

n. Interpreter |

o. Compiler,

p. Classtfication of Computer Languages  Conventional .
advantages and limitations

g. Very brief introduction to (- + language.
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. Introduction to (‘onuﬂliz‘} Networks

a. What is a computer Network

b. Netwarking Basics

c. Common tvpes of Networks 1 AN, WAN and their
variations

.
!
1
|

d. Network topologies - bus. ring. star. mesh

¢. Network protocols ‘
Network  components - computers. communications
medium. modem.  repeater. hubs, switches. bridees.

gateways., routers and network interface cards

3. : Aleorithms and Flowcharts i o
a. Algorithie
b, Characteristies of an algoritdhm
c. Writing algorithms
: d. Flowcharts and symbols. drawing a flowchart
Divide and conquer strategy
6! Introduction to Data structure . 2
; a. Types of data structures
b, Arrays
| ¢. Structures or records
i d. Stack
: e, Queue
. Linked fists
| o. Trec
7.7 Introduction o DBMS and SO } 2
: a. Features of DBAMS )
b. Introduction o Relational  Database  Management
Systems (DBMS)
c. Introduction to Ingres DBAIS
5

8. | General applications of Computers in Pharmaceutical Science





image14.png
9.| CONCEPTS OF NETWORKING Introduction to Networking. Types | 4 hrs
of Networking (LAN. -MAN. WAN., VWAN), Topologies.
Requirements for using Networking. Networking Terminologies (Client.
Server. Node. Terminals ete)
_ 10 WINDOWS o R M.
1. Sess | Introduction to Operating  System. Features of Operating | | |
fon | systems. types of operating systems. Difference between Dos
- 1 | and Windows
Starting and Shutdown ot PC. Screen Components.  Notepad
(File Menu)
B Notepad Complete withallmenus
12. Sess | WordPad File and Edit Menu 1
ton | WordPad complete with all menus :
o :
" 13, Sess | Paint — all tools . Paint - all menus pdlnl wmphu 1 {
on !
-3 :
14 Sess ]‘ ‘Character Map “Control Panel (Date & ime. Keyvboard. \Aousc :
ion  Display) !
-4 j Creation of files aad folders. moving files. copying files.

' Re(:\clc Bin. Run . My Documents. My computer
“inding files and folders . doubts clearing

16. (AXWORD PROCESSING

1S M
17. Sess

19, Sess

20, Se
ion
21, Sess

ion
S

SRS VN VOV

Introduction to packag LlnLud&L MS- office and introduction
to word; File and dit Mcnu: View menu options

numbering, borders and shadiiig. tabs

Table menu full . Tools - spelling and grammar, lhcsdurus mail |
merge with single filed. multiple fields and qucries options

Macro . autocorrect. fetter wivzard

I Envelopes and labels C window menu options

l Dra\\ln;: ‘toolbar options . Dr: 1\\|n& toolbar draw (»plmn

!
| S

|
i
1

L.

1

" Insert menu oplmnx Format font (full) . pdmudph and Lhdﬂ"t, j
Ccase Fermat bullets and numbering. columns, bullets and |

1
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i
i
|
\
i
1
|
;

i Session - |

'<B)

IXCII

Intreduction to screen . components {databasc. \plCc\dShLLl and i
chart) . use of excel. auto fill. fill handle features . caleulator |

i

with "= sign . sum and average function

Session - 2 | Edit menu , VlL\\lJl_El}}_l !ﬂs}}llmnu D
I'Session - 3 | Format menu Spelling and grammar. pmluxxv«;{ “autocorrect. I
goal seek. macro . options (view and custom lists): Data - sort.
| forms. subtotals. filters. pivot table o
Session - 4 ¢ Window menu wmplug numeric and date and time functions: |

Numerie functions - ABS) FACT. COUNT. COUNTBLANK.
‘ POWER. MOD. Pl\()l)l ( [ MIN. M \\ QUOTIENT:
i unctic LTODAYL T
ext functions : 1. R.UPPER. P Pl ;
LEN. TRIM. CONC :\[I:\-\ Ik LEF l RIGHI l.agicat |
i functions : AND. OR _NOT . EXACT :

rlnlloduulon 0 PowerPoint . creating presentation with auto I
E content wizard ‘
| Creating presentation with design template. custom animation. |
i shide transition. sounds and songs iscrtion
? Creating different types of” blank presentations
Poits to be noted while ereating PowerPoint presentations
1. Nospelling Mistakes
2. Proper Clipart in cach slide
3. Proper Shde Transition Biffects
b Proper Text Animation Lffects

¢ Proper Timings :
SYLLABUS. ' i
!hwl\ of Internet. basic quuanLnl\ w rug internet, web site. | |

domam name. sub domain. chatting. email. surfing
Surfing and creating e- mail [D

Session - 2 | Inbox. compose. sending and recciving greeting cards. text files . |

images downloading. search engines (google, yahoo, Lycos.
khoj etc)
| Chatting, yahoo messenger , and other ihings

REFERENCES

Basic Electronics and Computer Applications, Rajiv
International Publishers. 2007. '
Introduction to Biostatistics & Computer Suenu Yo Shah. A. R. Paradkar.
M.G. Dhayagude. Nirali Prakashan. 3™ 1id.. 2004

Fundamentals of Compuiers. V. Rajaraman. Prentice Hall of India Pvt. i.td.. 1986
Schaum’s Outline Serics. Theory & Problems of ~Introduction to Computer Science’. by
Francis Scheid. McGraw Hill Book Co. . 1983,

New  Age
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9
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SECOND YEAR B. PHARM - SEMESTER 1V

PHARMACOLOGY - I 3 hrs/week
(Srao.l _ _ Yepies T Hourn
i General principles of pharmacology 13

4+ Introduction to Pharmacology

+ Routes of drug administration with special reference to their
advantages and disadvantages

Drug absorption. distribution. metabolism and excretion
Factors modifying the actions of drugs

Drug toxicity in human - toxic effects of drugs on different
systems. organs and lissucs_ o I

++ 4+

Mechanisms of drug action: ; R
a) Briefintroduction of physiological receptors
- structural and functional familics

- cytoplasmic second messengers

b) drug-receptor interaction

- dose-response relationship ’
- drug antagonism : ;

e i

vl

Drugs used in the disorders of gastro-intestinal truct a A
" 4 Ermctics. antiemetics & prokinetic drugs ! !
4+ Purgatives & antidiarrheals. antispasmodics

+ Drugs used in the treatment of hyperacidity & peptic | i

ulceration ;
. + Inflammatory bowel diseases o l !
N Drugs used in haematological disorders A
! - Antiplatelet agents
i - Anticoagulants
| - Thrombolytic agents
- et Antianacmic drugs .
REFERENCES
. Goodman & Gilman's Pharmacological Basis of Therapeutios  Joel G
Hardman, Lee. E. Limbird. Alfred Goodman Gill\an 11™ 1 diton, he
McGraw- Hill Companics Inc. 2001
1. Satoskar. R. S. Bhandarkar S D & Rege NN Pharmacology & Therapeutics -
20" Edition. Popular Prakashan. 2007
3. Rang & Dale Pharmacology - 5" Edition. Churchill Livingston 2003
+. Lippincott’s Ilustrated Reviews: Pharmacology - Lippincott — Raven 3"
Edition Howland & Nycets Publishers NY. 2006
3. Lewis Pharmacology - By Crossland - Sth Edition. Churchifl Livingstone
5. Laurence, D. R. & Bennet Clinical Pharmacology- 9" Edition. Elsevier. NY.
2006
7. Kulkarni. S. K. Handbook of Experimental Pharmacology - * Edition Valiabh

Prakashan New Delhi. 2005
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8. B. G. Katzung - Basic and Clinical Pharmacology 9" Edition Appleton and
Lange publication. 2004.

9. Gosh M N- Fundamentals of Experimental Pharmacology. 3" Edition. Hillton &
Company. Calcutta, 2005

ORGANIC CHEMISTRY- 1V 3 hrs/week

Sr.
No. e
l. Introduction to free radical chemistry. stability and structurc. acncration !
of free radicals (thermal decomposition. photochemical methods.
oxidation-reduction.  clectrolysis).  propagation of  [ree  radicals. -
termination of free radicals. Discussion of Birch reduction. Kolbe !
electrolysis . Hunsdiecker reaction. Sandmeyer reaction, :
I’cpllde Chemistry. Chcmlsm of the prudc bond. methods ol forming

peptide bond including solid phase peptide synthesis. amino acid | :
protecting agents i '
Organometallic chemistry: Introduction. organomagnesiun.

organolithium and some mixed organolithiumcuprates, organozinc and
organoboranes. o _ B s .
Polymer Chemistry: Introduction to polymers. polvmer characteristics.
| properties. methods to determine properties. o
5. Heteroeyehic aromatics- \\nlhul\ and reactions of five and six membered | 12
rings with one and two heteroatoms like pyrrole. oxavole. thiophene. |
furan; imidazole. pyrazole. thiazole. isoxazole. pyridine.” pyrimidine. \
quinoline and isoquinoline. pyrazine and indole. P

Topic

toi
o>

(V)

.

o

REFERENCES

Organic Chemistry, S. H. Pine, 5" Ed.. Tata McGraw Hill Publishing Co. Ltd.. 2007.

Principles of Organic Synthesis, R. O. Norman. 2™ [Ed., Chapman and Hall, 1978.

Organic Chemistry, John McMurry. 5™ Ed., Brooks/Cole, Thomson Learning,

1999.

Organic Chemistry, Francis Carey. 5™ Ed. McGraw Hill

Organic Chemistry, Vols. 1 and 2, [. L. Finar. 5" Ed., Pearson Education. 2005 —~
6. Heterocyclic Chemistry, J. A. Joule and K. Mills. 4™ Ed.. Blackwell Publishing.

2005

LN —

bl
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g

b

5 o A O ST Sl

BIOCHEMISTRY 1

[ sr.
No.

Topic

1.

Biochemical Energetics: Concept of free energy. standard free cnergy vs
standard free energy to reaction equilibrium constant, concepts of
enthalpy and entropy. introduction to first. and second law - of
thermodynamics. Standard frze energy changes of some important
biological reactions. Concept of oxidation —reduction reactions. standard
electrode potential. transformed standard electrode potential. standard
electrode potentials of some biological important redox couples.

N

6

7.

T(Arbnh\dralc metabolism:  Discussion  of glyeoly
H_l)col_\sns. glycogen synthesis and breakdown. pentose phosphate |

.t

Concept of high energy phosphate bond and ATP as a carrier of umr('\'

Introduction to the terms metabolism. anabolism and catabolism.

I)ILL\II()H of foad and dhsnrpunn of monosaccharides, amino acids and
fatty actds into circulation. Fate of absorbed nutrients and relationship
fwith regard to immediate use. storage. re-release and interconversion.
‘Rnlg of different organs.in these processes gspectally liver. kidney,
| muscle, adipose tissue. brain and rbes.

: pathway. TCA cycle. glyoxalate shunt. gluconcogenesis. NADINAD -

transformed free energy vs free energy for a reaction. Relationship of

.reversal of

3 hrs/week

Hours

Concept of oxidation states of carbon in different um]pound..?

-
R

Eﬁhutlles with respect to the location. intermediates. enzyvmes. eneryy
| yield, and regulation. Examples of drugs related to carbohydrate ;

i metabolism modulation.

‘l.lpld metabolism: Discussion of the oxidation and biosvnthesis of
“ saturated and unsaturated fats with respeet 1o Jocation, intermediates,
enzymes. energy vields or requirements. and regulation. tormation of
* ketone hodics. acetate me\'alonule alh\\'u\' hios\'nlhui»‘ of Lholcslcrnl

*ctron lmnsporl (.hdln. (nmpnmm.\ of th ETCT oxid

auve

| phosphorylation vs substrate level phosphorylation. comparison of this |

with photosynthesis and photophosphorvlation. ahsorption of light by
- chlorophyll and energy conservation. Discussion of proton motive forc:
cand generation of ATP by use of proton gradicnts. Fxamples ol some
toxins that interfere with ETC. ‘
Nuclelc acid metabolism: Discussion of blownthuls of purines and
i pyridines with respect to location. intermediates. enzymes., cofactors. and
[rggu.atlon Salvage pathways for nucleic acids. Examples of drugs
| interfering with these pathways.
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REFERENCES
1. Lehninger. Principles of Biochemistrv. 4" Ed.. [ds. Nelson D. [ and Cox M. M.,
Replika Press Pvt. Ltd.. India. 2007

2. Biochemistry, Stryer L. 3" Ed.. W. [ Freeman & Co.. 1988

3. Harper's Biochemistry. 25" 2d.. Eds. Murray R. K. Granner D. K. Maves P A,
and Rodwell V. W_, Appleton and Lange. USA. 2000, ‘

4. Outlines of Biochemistry. 3" Ed.. lids.. Conn E. Stumpf P. K., Bruening G and
Doi Roy H.. lohn Wiley & Sons. USA. 1987,

5. Textbook of Biochemistry with Clinical Correlations. 3" Ed.. Ed. Devlin T, M.
Wiley Liss. USA. 2002.

DISPENSING PHARMACY 3 hrs/week

Sr. ’ Topics i Hours

No. - S R

|1 Detinition of Compounding and Dispensing e

2 Prescription and its parts: Different types of prescriptions. prescription 4

| pricing, recording of prescription R

3 Calculations : various calculations involved in compounding and 8
dispensing such as -- weights and measures. % calculations. dilutions and
concentrations. isotonic solutions. HLLB value caleulations. posology. : i

L imperial system of weights and measures L ‘

4 Basic principles in-compounding and dispensing @ Types of dosage forms. 4

; formulation of dispensed products. storuge and - stability of products. |
containers and closures for products. labelling of dispensed products- |

B Preparation of stock solutions: [atin terms and abbreviations )

5 Compounding and Dispensing aspects of - 2
solutions ( for oral use. external use. for body cavities). i
suspensions, 2
emulsions and creams. * 2
ointments, pastes, gels. 2
suppositories, pessaries, 2
powders, granules, lozenges, pastilles. pills, tablets, capsule, tablet 3

triturate. ctc 2
Incompatibilities I
B Prepackaging, Dispensing of propricties L
REFERENCES

1. Cooper and Gunns Dispensing for Pharmaccutical students Twelfth edition Edited by
S.J.Carter Indian edition CBS Publishers. Delhi 1987

2. Pharmaceutical Practice Edited by D. M. Collett and M.E.Aulton. Churchill
Livingstone ELBS edition, 1991.
3. Pharmaceutical Practice Edited by A.J.Winfield and R.M.E Richards. - Second

edition, Churchill Livingstone, 1998.
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" 4. Pharmaceutical Practice Edited by A.J.Winfield and R.M.E Richards, Third cdition
Churchill Livingstone. 2004.

5. Husa's Pharmaceutical Dispensing. Fdited by Eric Martin. Sixth edition. Mack
Publishing Company. 1966.

6. Pharmaceutical Calculations — by H.C.Ansel and M.J Stoklosa. Lippincott Williams

and

Wilkins, 2006

7. Pharmaceutical Calculations — by Bradley. Gustafson and Stoklosa. Third edition.

Lea

and Febiger. 1957,

MATHEMATICS-1I (FUNDAMENTALS OF STATISTICS)

3hrs/iweek
[sRNO] — TOPICS e
. s Measures of central tendency: Arithmetic's mean. median and mode )
2. | Measures of dispersion: Range. quartile deviation mean deviation
and standard deviation. Coefficients of ariation. moments. skewncess
; and kurtesis. moments  generating. Probability - expectations  and
variange. biromial. Poisson and Normal distributions. Fitting of cunve
! ! by the method of Ieast square. ’ ‘
! PIYTabXo Y =aibX XL Y axt Y bty ™
' . L : A
\ 3 Sampling distribution for mean and Proportion: Test of hypothesis
! for specified values of means and proportion for large samples.
! Testing equality of two means and proportions. Student’s "t" test for
1’ single sample and paired observation. F-Test and analysis of variance.
| |testing of attributes, Chi-square distribution i )
REFERENCES
1) Fundamcentals of statistics: Gupta, S.C. 6™ 1-dition Himalaya publication
2) Mathematics for pharmacy students (Vol-1). Gujor KN BRavale Ashok
Ldition. career publication. -
3) Measurement. statistics of computation C Cormich D. 1 Edition.
: John Wiley'& Sons.
= 4) Biostatistics in pharmaceutical Industry. Buncher. R.C. 1™ Fdition.

Matcel Decker Inc.

3) Vogel's Textbook of Quantitative Chemical Analysis. Mendham. | R. C.
Denney.6" Edition. Pearson Education Pvi.Ltd.
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PSYCHOLOGY AND SOCIOLOGY 3 hrs/week

Note: - All relevant topics can be dealt with special reference to the Pharmaceutical
Industry.

Psychology

TS, | Topics ! Hours
No | L -

1 Nature. Definition of  Psyechology-Introduction  subficlds  of 2
Psychology. Industrial Psychology.

Organizational Behavior --Nature Scope Goals

- Personnel Selection

1o
1o

QOccupational Information-uses
Personnel Specifications

Job analysis

Selection techniques:-Application Blanks-Biodata i

Intervicws

Psvehological tests
. tInteHigence tests, Aptitude tests, Personality tests)
S Work Mativation- 4

521

Theories (Maslow’s. Herbergs, Vrooms. Equity Theory), Ways
to motivate people in organizations. Financial and nonfinancial
Incentive. Job satistaction.

4 Leadership-Trail -theory of leader. teadership skills. leadership g
Ustyles
iedler’s contingency model.

S | Team and Tcam building. T i

to

To

6. ! Accidents-causes

Accident prevention-safely measures
7 Organizational change-Resistance.

1]

)
| Overcoming resistance.Continuous and episodic change

Page 6 of 9
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3

i

SOCIOLOGY

SeNo T e | Heurs *
[ - Concept of: The relevance ()1"5(301()71614_\"16“ irndusrlr.\_ Sacial 3
. adjustment of workers U R
2| Communication-its | ’ U R
3 ‘i Science, technology, industry s hmpact. Role 3
- B Problems (with special reference to Pharmaceutical Industry)
4 | Sociology of Medicine in India. - an approach. The best of both 6
| the world-bringing traditional medicine up-to-date. Who chooses
modern medicine and why? Man. medicine and environment.
! Allopathic medicine in India. Class composition of medical
L ‘ students. Iis relevance to Pharraacy - Pharmaccutical Marketing. |
[ - Worker particiy :n in management. 3

REFERENCES

L. Nociology by Anthony Giddnes

2. Industrial Refation by P.B.Mammudity

3. Sociology by Harrambus

4. Social Chunge by Kappu Swami

3. Man. Medicine and Environment-Rene Du Bos (1969)

6. Organizational Behavior-Human Behavior at work -By New Strom and Keith Davis

7. Organizational Behavior-By Suja Nair. Himalava Publishing Company
8. Indusuial Psychology and sociolog

¥
9. Industrial Psychology and sociology -By B.V Pathak .Nirali Prakashan

=By Milind Wagh. Career Publication

3 hrs/week

I'unctional anatomy of heart
conducting system of heart
: - cardiac cycle. Electrocardiogram (ECG)

! - Functional anatomy of blood vessels

- Blood pressure and factors regulating blood pressure

- Barorcceptors. chemoreceptors vasomotor center

‘ - Humoral and neuronal control of blood pressure and circulation

_| - Eaterohepatic circulation

| Hours

12

2. Definition and Etiology of following diseases in detail
- Hypertension
- Congestive Cardiac Failure
- Cardiac Arrhythmia
; - Angina Pectoris
- Ischemic Heart Disease
- Arteriosclerosis / Atherosclerosis .
-~ Varicose veins, Hemorrhoids
Page 709 -
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300 ] Urinary system 6
i Anatomy and Physiology of Urinary System i
| - Formation of urine
- r - water halance. electrolyte balance & acid - base balance o } o
4. 1 Formation of body ﬂuxrdrs and {lutd compartments. o B L4
5.1 Definition and | trology of tulln\\mu discascs in detail i 4
i - Renal failure i
- Glomerulonephritis i )
- Renal caleuli 7 kidney stones

o b Urinary Tract Infections (U1
REFERENCES
1.Rass & Wilson Anatomy & Physiology in Health & Hiness. 10" Edition. Anne
Waugh. Atlison Grant. Churchill Livingstone Elsevier. 2006
Tartora & Grabowaski  Principles of Anatomy & Physiology. 1 1™ Edition. J Wiley &
Sons. 2007
3. Guyton & Hall Textbook of Medicat Physiology. 10" Edition. Harcourt Singapore,

2

2001
4. B. R. Mackenna & R. Calfander Hlustrated Physiology. 6™ lidition, N'Y Churchitl
Livingstone. 1997 iz

n

Kaplan. Jack. Opheim. Toivola. Lyon Clinical Chemistry: Interpretation &

Technigues. 4™ Edition. Williams & Williams London 1993,

6. Pratul B Godkar. Darshan P Godkar Textbook ot Medical faboratory Technology. b
Edition, Bhatani Mumbar. 2000

7. Russel J. Greene & Norman D, Harris I’dlholmw & Therapeutics tor Pharmacists: A
Basis for Clinical Pharmacy Practice. 2 ! Edition. Phar mpress NY. 2000

8. Ranade & Joshi Manual ol Practical Physiology. Pune Vidyarthi Gruha Prakashan.

9. Eric Herfindal. Dick Gouriey. Text Book of Therapeutics: Drug and Discases
Management, 7" Edition. Lippincott Williams & Wilkins. A Wolters Kluvers
Company.

10. Cotran. Kumar and Collins. Robins- Pathologic Basis of diseases. 6" Edition. W B

Saunders Company.
11. The Merck Manual of Medical Information, Home Edition. ‘Merck Research
Laboratories. Division of Merck & Co Inc, White House Station, N 1. 1997.

ORGANIC CHEMISTRY LABORATORY [ 4 hrs/week

Technigues in Organic Chemistry: Quantitative separation of binary organic mixture by
physical and chemical methods mixture of different types including compounds with
more than one functional group to be given. complete characterization ot individual
components including physical constants followed by preparation ot suitable derivative.
Purification techniques solvent selection for recrystallisation. recrystallization techniques,
simple distillation. fractional distitlation. steam distillation.

Page 8 of 9 -
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"

i

DISPENSING PHARMACY LABORATORY v 4 hrs/week

1. Solutions

. KMnQy sotution
_ Sodium Bicarbonate Ear Drops BP
. Pediatric_Ferrous Sulphate Solution BP 1988

2. Suspensions

2
3
4 -

5. Calamine Lotion 1P

6. Menthol & Eucalyptus Inhalation
7

8

9

. Arachis OQil Emulsion
. Calciferot Emulsion

3. Emulsions

BP 1988 / White linir o o
"4 Ointment | 10. Sulphur ointment BPC 7 Calamine & Coal Tar Ointment -
- 1 ~ Whitficld’s Ointment _
1. Zinc & Coal Tar Paste itanium Dioxide paste

: 12, Lubricating Jelly
1 7. Cream 13 Medicaed Cream

8 Powders . | 14 Hyoscine HBr Powder
0 T ] 15, Scidlitz Powder
‘ o A 16, Mg Trisilicate Oral Powder BP 1988 Dusting Powder
. 9. Granules 17. Effervescent Granules
‘ .18 Isapghul Granules
19, Boric Acid Rihoflavin
20. Chlordiazepoxide Capsules )
21. Compound Rhubarh Pills BPC 1960 " Potassium
|___Permanganate Pills
i 22. Mediated Pastilles
s i 23 Brompton Cough Lozenge Bismuth Carbonate T ozenges

24, Compound Bismuth Subgallate Suppositories . BPTORO
25, Butectie mintare

iniment

10 Tablet trity
i 11.Capsules

F12. Pills

BIOCHEMISTRY LABORATORY -1 4 hrs/week

Qualitative test for carbohydrates confirmatory tests by osazone formation

Quantitative estimation of glucose by Willstaters and Lane and Evnon method. estimation

. Oily Calamine Lotion B3P 1980/ Benzoyl Benzoate Application

of sucrose; Simple colour reactions of proteins and amino acids. precipitation reactions of

proteins
Determination of acid value, iodine value and sap value of lipids

Enzymes: Ptyline activity of saliva

Page 9 0of 9
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THIRD YEAR B. PHARM SEMESTER V

l’HARMACFU] ICAL MEDBICINAL CHEMISTRY-I 3 hrs/week

S

'l‘npic Hours |

i Phy cal pro 4
2. Mectabolism o ’ 6
Discussion of the following classes of drugs including.  classitication. i
chemical nomenclature. structure including stercochemistry. generic names, ‘ '
chemistry.  physicochemical propertics.  SAR. mcetabolism.  molecular
mechanism of action. introduction to rational dev clopment if any. of the class
of drugs: o e
Chemotherapeutic agents — 6
a. Antitubercular agents — PAS*. ethionamide. isoniazid. pyrazinamide,
ethambutol*. antitubercular antibiotics (streptomycin, rifampin, viomycin and
: cylcoserine — the first three only highlights of structure to be discussed).
] C ombmatmn thelap\/

i
. . S
al propullu md Lhuu duu)n 4 -

! '\nnmdlm als. - \Iatmal pmduu\ Ilk
fand drug action) and artemisinin and is derivatives Hie arncther and artemether | ;
s R-aminoquinolines ¢y |

9-aminoacridines  co

| D=

¢ cinchona alkaloids (with \luumhum\lx\ ;

/1

“and  artesunate Synthetic  antimalarals  such’
primaquine®. d-aminoquinilines g chloroquine®,
quinacrine. Quinoline methanols ¢g mefloguine: mise. like halofantrine and
lumefantring: DHFR inhibitors like pyrimethamine*  and cycloguanil and i
sullonamides like sulfadoxine. sulfadiazine*. and sulfalenc.  Combination
therapy e o -

All'lIutmd] d”CnIS — Natural prnduus fike nnsgo[ul\m mnphmu"'in B and B B

nystatin (later two only general aspects of structure related to activity) and the

antifungal azoles like clotrimazole*. miconazole. ketoconazole, fluconazole,
and itraconazole. ) o~

6. Antibacterial agents 10

a. Antibiotics — penicillins (natural and semisynthetic penicillins like
Penicillin G. PenicillinV. ampicillin*. amoxicillin. cloxacillin®. oxacillin,
nafcillin, methicillin and ampiciltin prodrugs like bacampicillin and
pivampicillin).  cephalosporins  (cephalexin. cephalothin, - cefaxitin,
cefuroxime. cefotaxime. cefepine and cefpirome) tetracyelines (tetracyeline.
chlortetracycline, oxytetracycline. doxycycline and minocycline and its
prodrug - rolitetracycline); macrolides (erythromycin.. roxithromycin, '
azithromycin  — only highlights of structure to  be discussed);
aminoglycosides (gentamicins and ncomycins . — only highlights of
structure to be discussed); Chloramphenicol.

b. Sulfonamides —  Short. intermediate and long acting sulfonamides. .
sulfonamides for ophthalmic infections, for burn therapy and for intestinal
infections, ulcerative colitis and for reduction of bowel flora.

c. Fluoroquinolones  like norfloxacin,  ciprofloxacin®, __ sparfloxacin, o .

it

(B
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N

i)

‘[ ] catifloxacin 2

o d. Oxazolidinediones . o
! | Findicates synthesis 1o be discussed »

REFERENCES
1. Wilson and Gisvold's Textbook ot Orgunic Medicinal and Pharmaceutical Chemistry.
11" Ed.. Eds. John H Block and John M Beale. Lippincott Williams & Wilkins. 2004

2. Fove’s Principles of Medicinal Chemisiny, Eds.. T. i, Lemke and D. A Williams.
Williams & Wilkins, Baltimore. 2007

3. Medicinal Chemistry. Ashutosh Kar. 4" f:dition. New Age International Publishers.
2007

4. The Art of Drug Svnthesis. Fds. Douglas: S Johnson and tie Jack 1. Wiley
Interseience. 2007,

3. Pharmaccutical Chemistry, Vol 12 Synthesis, Eds, H 0 Rothe AL Kleeman, and

I Beissewenger. Ellis Horwood {id. .
6. The Organic Chemistry of Drug Synthesis. Daniel Lednicer. Vols | to 7. Wiley.

3h rs/week

BIOCHEMISTRY iil
s T T T ’ - ! T

Topic : " Hours

. " DNA }L[)llulll()l‘] Dewils of DNA replication. differences between | 8

fprokaryotes and  eukarvotes. welomeres and  telomerases.  DNA
mutations and DNA repair mechanisms. DNA polymorphisms and

i
|
|
single nucleotide polymorphisms. |'xamples of drugs that are used !
f

due to role in interaction with INA or interferiag with DNA
replication.

Solid phase DNA  svathesis. DNA sequencing  (Maxim-Gilhert
smethod. Sanger  dideoxy methed and  awtomation of DNA |

sequencing) e
| Protein Biosynthesis: Details of DNA  transeription and - RNA | 7
¢ ranslation. differences between prokaryote and eukarvotes, concepts
of introns and exons and intron splicing, coneept of posttranslational
modifications (examples of gyvlcusylated proteins, conjugated
proteins. insulin). Examples of proicin syathesis inhibitors used as
drugs.

Solid phase peptide synthesis. lidman reaction based protein
N sequencing and its automation. o o o
Enzyme kinetics: Classification of enzymes. Effects of enzyme 8
concentration, substrate concentration, temperature, pH on enzyme
reactions. General mechanisms of cnzyme catalysis — acid base
cataltysis, oxidation-reductions. proximity effects. transition state
theory. etc. Michaelis — Menten cquation and meaniags of Km and
Vmax. Lineweaver Burke and Ladic Hofstee plotting methods.
wnzyme inhibition - competitive. non-competitive and incompetitive
reversible inhibition of enzymes. Fifect of these inhibitors on Km
and Vmax and Identification af inhibition patterns via LWB and

5]
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!

|

Eadie Hofstee plots. Examples of drugs that are enzyme inhibitors. B
4. Metabolic regulation: Brief description of the following: Enzyme 8
compartmentalization. kinetic factors. modification of enzymes for
regulation. cascade systems. repression and induction of enzymes and
their regulation via modulation of transcription and translation.

REFERENCES
1. Lchninger. Principles of Biochemistry. 4™ gd.. Lids. Nelson D. [, and Cox M. M.
Replika Press Pvt. Lad.. India. 2007

2. Biochemistry. Stryer L. 3" Ed.. W. H. Freeman & Co.. 1988
3. Harper's Biochemistry. 2)"' Ed.. Eds. Murray R. K.. Granner D. K. Mayes P A
and Rodwell V. W.. Applcmn and Lange. USA. 2000
Outlines of Biochemistry. 3™ Ed.. Eds.. Conn E. Stumpf P. K., Bruening G and Doi
Roy .. John Wiley & Sons. USA. 1987.
5. Textbook of Biochemistry with Clinical Correlations. 3 SU Ed. Ed. Deviin T M.
Wiley Liss. USA. 2002.
I'IIARMACOGNOSY 1 ) . ) hr\/“ cek
\r no. 1 B : Topics ours
[ ' ()num \mm and history ol Pharmacognosy 2
2. 1 Literature and information about officral and retated text available ' 2
| about herbals and drugs of natural origin - concept of authentication
of crude drugs. o
3. Role of Pharmacognosy in 1 allopathy and traditional x\\l‘.ms of | ki !
medicine. namelv. avurveda. unani. siddha. Chinese cle. and
_ | nutraceuticals. cosmetics ¢te. i : -
4 Introduction to medicinal hm.m\ with respect to barks. woad. roat. 6
fruit. sced. tlower. leaves. cte. Methods of classification and their
significance in the study of drugs of natural origin (alphabetical. ‘
hiological.  chemical.  taxonomical.  chemotaxonomical.  and | !
pharmacological) and <ources of drugs of natural origin (Plant. ’ |
o animal. mineral, and marine with one example of cach class). i ! )
S Pharmdco;:no.\_\ ot crude drugs | 6 i

Cultivation. collection. preparation. drving. storage and - guality
control of drugs of natural origin. Commerce and trade ol drugs ot |
natural origin. )
6. Methods of extraction (percolation. muceration. soxhlet cte) of 4
different classes ot phytochemicals from crude drugs. Introduction to

newer technigues of extraction.

7. Primary and secondary metabolites and their hmwnlhm-c pélhwa'\;s
Study of terpenoids. fixed oils. shikimic acid pathway. acctate
hypothesis and polyketides with onc example of cach class.

6

|
1
|
1
|
8. Plant cell structurc with réspect to “cell organeiigé‘and cell contents | 4 1
such as starch grains. calcium oxalate crystals, idioblasts etc. 1

Page 3 of 11
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9. | Introdsction to plant tissue culture and its technique and applications 3
1 Plant growth regulators and hormones

1) Trease D. & Evans W.C.: Text Book of Pharmacognosy: W.B. Saunders.

2) Tyvler V.E. Brady 1..R. & Robbers J.E.; Pharmacognosy: Lea Feibger. USA.

3) Wallis T.I.: Text Book of Pharmacognosy: CBS Publishers. Delhi.

4) Kokate C.K.. Purohit A_P. & Gokhale S.B.: Pharmacognosy: Nirali Publications.

Pune.

Harbone J.B.2 Phytochemical Methods: A guide 1o modern techniques of Plant

Analysis: Chapmann & Hall. London.

6) Bruncton I: Pharmacognosy. Phytochemistry. Medicinal Plants: Intereept Limited.

7y Vasudevan T.N. & Laddha K.S.: A Texthook of Pharmacognosy. Vrinda
Publication House. Jalgaon.

o

8) The Indian Pharmacopocia: The Controller of Pablication: Delhi

9 Bram K.R& Turner T The Practical Fyaluation of Phytopharmaceuticals:
Wright. Scientica. Bristol,

T Ivenger MUAL & Nayak S.G: Anatomy of Crude Drugs: Manipal Power Press.
Manipal.

Ehylvenger MoAL Pharmacognosy of Powdered Drugs: Manipal Power Press. Manipal.

121 Kokate C.K.: Practical Pharmacognosy: Vallabh Prakashan.

130 Wagner. Bladt & Zgainski: Plant Drug Analysis: Springer Verlag.

14) Khandehwat KUR 2 Practical Pharmacognosy Tecliniques and Experiments: Nirali
Prakashan. Pune )

15) Vasadevan TN Eaddha K.S - Practical Pharmacognosy: New Vrinda Publishing
House. Jalgaon.

PHARMACEUTHCS TV 3 hrs/week
hT S Topic Hours
o Noo
v + lublets
e Defimtion, Advantages and Limitations  Preformulation 2 i
aspects : |
e lablet formulation and Design additives’ excipients 3
with examples
; * Large scale manufacturing - with cquipments- for dryving. | ,
' mixing. Direct compression, Granulation. Dry ! 7 ‘
Granulation(Slugging And Roller Compaction) ! !
! ¢ Compression —( Single station tablet press and Rotary ! ~ !
: press). Physics of tablet compression (briet) . Processing | ] !
! problems. in tabletting. Layout of tablet section | ~
: e lablet tvpes: Effervescent. Buccal. lozenges. chewable. i a !
i sublingual. Dispersible. soluble, Orodispesible Q.C. of ! i
i Tablets N |
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2 Capsules r 6
¢ Hard capsules - Raw materials. gelatin manufacturing
(brief). manufacturing of hard capsule shells. size. scaling. i
storage. Mention of gelatin substitutes- vegetarian !
capsules. Hard capsute fill - formulation aspects. Large
scale manufacturing  filling of hard capsule shells. filling : =
equipments with examples (stress or principle of
equipments). Packaging  strip & Blister packaging
equipments. Q.C. tests. Layout of capsule section.
o Soft Gelatin Capsules-Raw material Gelatin- desirable ' !
properties. Soft Capsules- propertics. nature of shell &
contents, Large scale manufacturing - Rotary Die Process. 4
Packaging. Q.C. tests

Acroso

h

e Definition. advantages & disadvantages. desirable features.
e Components — Propellants- types. selection. two phased: -
" three phase systems. Containers- Tin plate. Aluminium, et
i ° Gldss, Plastics. Valvé & Actuator Standard valve (detail)
& specialized valves (in briet) Product concentrate
: : Different formulation systems- Solution. Dispersions,
) ‘ Foams. Powders

¢ Manufacturing . Q.Ctesting. | xample preparations.

REFFERENCES
1. Aulton Michael E. “Pharmaccuties The Scienee of Dosage borm Dewen™, 27
Lidition. 2002, Churchill Livingstone Publishers

2. Licberman Herbert AL Lachman feon. Schwarts foseph B.. “Pharmaceutical Dosage
-Forms - Tablets™. Volume 1/2/3. 2™ Edition, 2005, \Marce! Dekker Inc. New York.

5. .Lachman Leon, Lieberman Herbert A. Kanig Joseph I... “The Theory and Practice of
Industrial Pharmacy™. 3" Edition 1987, Varghese Publishing House, Mumbai

4. EA Rawling | Ed.. Bentley™s Textbook of Pharmaceutics. 8" Edn._Ballicrwe 1indall. =

1995, )
3. Ridgway K. Hard capsules- Development &  Technology, Pharmacentical Press.
London. 1987.





image30.png
3 rs/week

HOSPITAL PHARMACY AND DRUG STORE MANAGEM

[ Sr. Topics f Hours
No. — . -
1 Hospital pharmacy- history and d dudopmun Dutics and ICSPOH\lhIIllI(.\ of I 1 ;
B hospital pharmacist e e 7 ]
2| Hospitals. classification, Ol”dnl/dIlQl_] mlsndllon and fum[r(sm_ R
3 Pharmacy and lhelapcullcx committee: Objective, composition and ]‘ 2 {'
| funcion i o ; i
4 Hosplldl formulary: Advanlm'e\ ulxdd\’dnld“t" pledrdtl(’m contents. a D
fewexamples o
ig_wi Purchasing procedure. storage and inv entory control A
6 : Dispensing of umlmlkd substances: Hospital control procedures l
7 l’leded”mL‘ manufacturing and bulk compaunding of large volume N

i " parenterals. total parenteral nutrition and mtravenous additives

8 " Central sterile sen icer Advantages, plan. location. Sterilization and
" disposal of surgical materials. Sterilization of rubber eloves, syringes.
- surgical instruments. powders and other matertals

P9 ' ! lhuapuxm use of gases. colour coding of alinders. care 1,
: ; m\dcrﬁ and acc )
(10 essories: Wheel Lhdll‘\ canes. crutches, hcdpdnﬁ VAPOTIZers, ) |
' ‘ svringes. needles, clinical thermometers, tirt ad supplics.
1 Cliniead applications of radiopharmaceuticals Introduction to particulate 2
r.ldmlmn halt lite. therapeutic and dia. wnoste radiopharmaceuticals, and
, facilities required. protection of operators )

v se ot computers in hospitals ) |

13 Introduction to Pharmacey Practice i

e Pharmacy - Trade or Profecaon
) ¢ Reorientation from Product te Paneng | o us

14 Code of Ethics for a Pharmacist !
fis Communits Pharmacy : Scope in India and Abromd ‘ a )
16 Channels ()fdmrlbuuun o

s W Imh \l]LI’\ & Retailers and Thewr role, Classification, Functions

7 Forms of business ()rﬂdnl/.umn (in Briet) 2 :
i { Hindu [’ﬂdl\ldcd family. Sole proprictorship. Partnership. Company and ’
' ( o-operativ ) o :
18 l nlrgprunuursh]p Fraits of Entreprencur and Dey clopment as an . 1 i
; j onbreprencur . . |
ILI‘L J Location dnal\'SI o B B 1 f’
120 lumr and I.numr ) 777777 S ! i
]’ 21 f Pllr(.]hl\llw dnd inventory Control R
I [ (Methods restricted to retail trade only vizs Wani Book, Sy stun.uu W .ml I’
‘ | Book. Open to Buy Budgeting. ABC VED and EOO Analys !
L computers for inventory contral) e ; ]
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Sales Promotion

Risk Management & Insurance Policies for Shoﬁ\'ec_pcr

[24 | Fre

REFERENCES

L. Principles and methods of pharmacy management™ Smith. Lea and Febiger,
2. "Drug store and management” Nolen and Maynard. Mcgraw Tl 1941
3. A Textbook of pharmacy management” Tomiski (Kugan page).

“Drug Store and Business Management™ AP Battase. Unique Publication.
Bautase Unique Publication. 1999,

bl

[

uds in Retail Practice : How to prevent them

6. Uospital pharmacy: William E. Hassan. 3" Edition. L.ea & Febiger. Philadelphia.

1986.

7. Atext book of Hospital Pharmacy: $.H. Merchant and Dr. 1S, Qadry. 4™ Ldition. B.S.
Shah Prakashan. Ahmedabad. 2001.

8. Hospital Pharm:

9. Publication. Maharashtra. 2007,
10, Gennaro Alfonso R, “Remington @ The Scienee and Practice of Pharmacy ™, 20™

Edition: 2000 Published Lippincott Williarhs & Wilkins.

PHARMACEUTICAL BIOTECHNOLOGY

Sr. Tapics
No.
1 Introduction to Biotechnology . Historical Perspectives. Definitons, Scope.
. ~Relevance o Pharma Industry
2 Microbial Limit tests- Need. Standards for raw materials of natural ongm
(pharmacopocial with some examples).
3 Microbtological assays- Basic principles. some examples.
4 CImmunology -

o llost-microbe interactions. Introduction to terms-infection,

infestation. pathogen. resistance. susceptibility.cte.

:DeILP Tipnis and Dr. Amrita Bajaj. First Fdition, Carcer

o lactors aftecting pathogenicity and infection. organization of
unmune system-organs & cells involved.

o Innate detence mechanisms- first line of body defence.
physiological phenomena-inflammatory response. fever: cellutar
mediators: solublethumoraly mediators: phagocviosis

e Specific Detence Mechanisms- Characteristios. Antigen, Cell-
mediated immumits . Hamoral immunity - antibody structure and
1 pes. Pathwe

X ¢ Immunodeficieney states- Primary & acquired. Autoimmunity,

s ol immune response. Clonal sclection theor

» llypersensitivity & Allergy

¢ Introduction to diagnostic markers

Tests, immunofl

Page 7 of 11

e Scrology-precipitin tests., agglutinin tests. complement fixation.

2 hes/week

Haours

30
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| Example of products of fermentation (microbial. animal and plant). types ol

; stream process. Production of penicillin. dextran, amylase.

i

1

, genomic library, blotting techniques. clectrophorests.

mmobilized enzyme e, glucose oxidase. penicillinase.

/

by

9

1o

RIFE
4
0.
7
8.

» Innnunoloﬂl al pmducls Vdgunn & Sera- I)Lhnmons and
Classification. Outline o’ general method of preparation of bacterial
& viral vaccines. Typical Examples of cach type. Q.C. aspects..
Recent trends in vaccines
! Permentation Icchnol(w\—

fermenters. designs of fermenter. factors affecting fermentation and down

Introduction to single cell protein. biological oxygen demand. ]
Introduction to rDNA technology- |
Details of restriction endonuclease. SI nuclease. Ligase. Alkaline
phosphatase. Vecetors (Plasmid. cosmid. YAC). Gene expression (Bacterial
expression system. Yeast expression system. Animal expression system.
Plant expression system)

Apphication of tDNA technology for production of pharmaceutical products
e Insuling hunin growth hormone. interferon,

Lechniques used in molecular biology -
Introduction o polymerase chain reaction. DNA sequencing, cDNA library,

Introduction o gene lhk.rdp\ transgenic animal and lr.msuum plants. Site
directed mutagenesis.

Definition of enzyme and cell immobilization. methods for. ul/\ me
immobilization (adsorption. covalent binding. entrapment. matrices with
exampler example of immobilized enzame and cell system.

Apphication of enzyme immobilization. inroduction o biosensor with

Introduction o H\hrldonm technology - production and .1p[‘l Aion of
monoclonal antibody . animal cell culwre. nicgration with ditgnostic
apphcations,

RENCES

A texthook of biotechnology by R. €. Dubey.

Biotechnology by B. 1. Singh.

Pharmaceutical Biotechnology by 8P Vivas and Dixit.
Pharmaceutical Biotechnology by S.S. Kori. '
Biotechnology by H. 1. Kumar.

A textbook of microbiology by Ananthnaravan.
Pharmaceutical Microbiology by W.IB. Hugo and A.D. Russell.
Lehninger principle of Biochemistry by David 1. Nelson.
Pelezar, Chan & Krieg. Microbiology-Concepts and Applications. International
Edn.. McGraw Hill, Inc.. 1993

10, Weir Stewart: Immunology. 8" Ldn.. Churchill Livingstone. 1997,
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Sr.no.

Topics ) _

3 hrs/week

i Mechanism of'r stance o
P2 Antibacterial dxuus

; Tetracyclines

I Chloramphenicol
| Aminoglycosides
! ‘rvthromycein
rolides

"

Amochiasis
Malaria
Helminthiasis

¢ hunulhuap\ of tollm\mu discascs

Introduction to Chemotherapy
! Basic principles of chemotherapy
i Mechanism of action of chemotherapeutics agents

chemotherapeutic agents

» Sublfonamides and Trimethoprim
" Quinolones & F luoroquinolones
! Penicillins. cephalosporins & cefamyeing & other B lactum antibiotics

d. Tubereulosis & leprosy

v Fungal infection
f. Viral discases

¢ Cuncer

4 Drugs used in endocrine disorders

- Antidiabetic agents
- Antithy roid agents
- Oxylocics

- Oral contraceptives

- Bone Mctabolism & Drugs used in Osteoporosis
(Bone Structure & Composition. Bone Remodeling. disorders of Bone
_and Drugs used in Treatments)

REFERENCES

1L Goodman & Gilman’s Pharmacological Basis of Pherapenties
Limbird. Altred Goodman GiltMan 11"

Lee .
Companies Inc. 2001

I-dition,

Jocl G,
The MeGraw- Hill

Hours

6

>0

10

Hardman,

2 Satoskar. ROSC Bhandarkar S D & Rege N N Phe wmacotogy & Therapeutios 0™

Fditton, Popular Prakashan. 3()()7
3. Rung & Dale Pharmacology

4+

Howland &

- Lippincott’s Hlustrated ‘{L\u\\s Pharmacology - Lippincou
cets Publishers NY. 2006

" Edition. Churehill t ivingston 2003

1
Raven 3"

Fditon

5. Lewis }’harmawlw'\ - By Crossland - 5th Edition, (hmhll] [Livingstone

6. Laurence. D. R. & Bennet Clinical Pharmacology- 9" Ldition. Elsevier, NY. 2006

7. Kulkarni. S. K. Handbook of Experimental Pharmacology — 2" idition Vallabh

Prakashan New Delhi. 2005

Page 9 of 11
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8. B. (. Katzung - Basic and Clinical Pharmacology 9% Edition Appleton and Lange
publication. 2004 ’

9. Gosh M N- Fundamentals of Experimental Pharmacology. 3" Edition. Hillton &
Company. Calcutta. 2003

PHARMACEUTICAL CHEMISTRY LABORATORY-1 4 hrs/weck

Introduction/transformation of functional groups in molecules

1. Acetylation (synthesis of aspirin & acctanilide or benzanilide)

2 Bromination (synthesis of p-bromoacetanilide or p-nitrobromobenzenc)
3. Nitratton (synthesis of p-nitroacctanilide or m-dintrohensenc)

4. Oxidation (synthesis of benzoie by oxidation of toluene ar benad alcohol with alkaline
potassium permanganate )
3 Sulfonation tsynthesis of sodium toluene-p-sultonate or p-xylenesultonic acidy

0. Reduction (ketones: synthesis of benzhvdrol by reduction of henzophenone with zine

and sodium hydroxidey or svathesis of momitroamibne by partial reduction: of m-

dimttrobenzene with sodium polysulfide

~

Esterification (synthesis of n-butvlaccetate trom n-butanol and acetic acid)y.
Demonstration of reaction monitoring by ¢
PHARMACEUTICS LABORATORY {11 1 hrs/week

1 AEvaluation of excipients-bulking agent. dircetls compressible diluents. conventional
Bulk densinn . flow propertios. compressibilin and discussion of obser ations

By Ivaluation of excrpients - dismicgrating

i:,'(lH\

Swelhing index determimation and discussion of obs

TN
) Brvaluation of exciprents of tblets-i ubricants cindents

2 Granulation tor Sotable aspirm tables B2 and evaluation

3 Granudation. compression and evaluation Ribotlay in tablet 17796,

4 Granulation. compression and evaluation of Chewable antacid tablets,
S Granulation and compression of Ascorbic acrd tblets 112 96,
6 Granelation. compression and evaduation of Paracetamol tablets 1177 96,
7 Dissolution test for paracctamol tablets [P,

8 Evaluation of capsule shells. filling of ampicillin tihydrate capsules and their evaluation.

BIOCHEMISTRY LABORATORY 11 4 hrs/week
Colorimetric estimation of blood sugar. blood cholesterol

Estimation of protein by Biuret method and Folin Ciocalteau method

stimation of RNA

Istimation of Vitamin E and Vitamin ¢

Page 10 of 11
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Extraction of enzymes, Partial purification by alcohol, acctone precipitation. ammonium
sulphate precipitation. Study of factors affecting rate of an enzymatic rcactions: F(lect of
activators. inhibitors. or rate of enzymatic reaction. Determination of K, of any onc
cnzyme, Assay of alkaline phosphatase. ai-amylase. protcase. polyphenol oxidase. lipase
Chromatographic separation of amino acids

PHARMACEUTICAL BIOTECHNOLOGY LABORATORY 4 hrs/week
Air Microbiology by solid and tiquid impingement methods

Coliform Count of water by MPN technique

Test For Sterility as per 1P,

Microbial Limit test on Excipients as per L.P. - Hard Gelatin Capsule Shells. Tragacanth.
Starch. Lactose

Studies on selective media @ McConkey Agar. Cetrinude Agar, Vogel Johnson and Medium
for 8. ovphi . R

Antibiotic Sensitivity test by disc method

Widals test tebe avelutination method

Biochemicd ! Tests (Catalase. Oxidase. | rease. Nitratise. Protease. Nmnase and INIVEC
Antimicrobial assay of antibiotic. introduction o zone of inlibition and celculaton
Immobilization of enzyvmes and eclls by caletum algmate, petatn and aoar

solation of DNA

Selection and 1solation of bacteria by replica plating

Determination of thermal death time and temperature

Fffeet of Ultra-Violet exposure on growth of . coli

Bemonstration of electrophoresis cither by PAGE or Agarose ecl electrophoresis

Page 11 of 11
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PHARMACEUTICAL MEDICINAL (‘HFMISTR\’ It

s

nonsteroidal - estrogens like  dicthyvlstilbestrol and  ehlorotrianisenc,

omeprazole and lansoprazole.

cdloSite 4 - Potas

THIRD YEAR B. PHARM SEMESTER VI

Topic

Steroids-— Configuration and conformation Sec and 5B cholestane,
conventional formula and conformational representation. Reactions in
ring. A and B of steroids — conformation and chemical reactivity,
addition. elimination. cpoxide opening. relative rates of esterification
and oxidation of epimeric alcohols and  reduction  of  ketones,

! rearrangement  reactions. Medicinal chemistey of steroids: Sex :

hormones (androgens like testosterone and its esters: estrogens like
estradiol. cthinyl estradiol and  mestranob: progesting like medroxy
progesterone acctate. megesterol acetate. norcthindrone and norgestrel).
anabolic  steroids  Hke  danazol. stanovzolol  and  androizoxazole:

antiestrogens like tamosifen and clomiphene. corticoids and steroidal
antiinflammatory agents like cortisone. hydrocortisone. prednisolone,
dexamethasone. hetamethasone and triamcinolone. :

s Hy and Hy reeeptors. Fmphasis 10 be on the seeord
generation My antagonists such as fexofenidine. astemazole. loratidine, |

Anubhistamin

cetriy

inc and acrivastine. [ receptor antagonists like cimetidine®.
ranitidine.  famotidine.  nizatidine:  proton pump  inhibitors  like

Diuretics

a4 Site | Carbonic  anvhvdrase  inhibitors acctazolamide*
methuzolamide

Bosie 20 thgh cetling or foop diurctios 1) sultamosd anthranibic acuds
like furosemide®. azosemide and bumetanide i phenoxsacetic acids
cthacry nie acid*

¢oSite 5 Thiazide and Thiazide like diaretios

'mosparing diuretics such as spironoloactone. |
triamterene and amiloride

~Local Ancstheties

I'b. Amino amides - lidocaine*. mepivacaine. bupivacaine

4. Amino esters procaine. tetracaine. benzocaine

¢. Amino cthers - pramoxine

i d. Amino ketones - dyvelomine

i
i
i
i
|

;& Alcohols - Benzyl alcohol. cugenol
|

Iy pogl}ccmlcs {Insulin not to be discussed)
1. Biguanides ¢.g. metformin b, Sulfonyvhureas ™ Generation like
tnlbummidt . chlorpropamide. tolazamide and acctohexamid
! Generation like glyburide. glvpizide: 3" Generation like
gllmcprldc and repaglimide i
Thiazolidincdiones  such as troglitazone.  ciplitazone, ‘

19

Page 1 of 13
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rosiglitazone and pioglitazone
3. B- Glucosidase inhibitors like acarbose, voglibose and miglitol.

Antiviral agenis including HIV -ara-A. idoxuridine*. amantadine*,
acyclovir. panciclovir and ribavirin, HIV agents - both non-nucleosides
like nevirapine & delaviridine and nuéleosides tike AZT and protease
tnhibitors like indinavir. sagvinavir. ritonavir (only highlights of
structure). Combination th

Antineoplastics
a. alkylating agents like  mechlorethamine. chlorambucil*,
cyclophosphamide*. mitomycin C. busulfan, carmustine, lomustine,
dacarbazine and procarbazine. -

b. Antimetabolites like azaserine. methotrexate*. S-fluorouracil. ara-C.
6-MP and 6-TG

¢. Antibiotics like dactinomycin. doxorubicin, bleomycin. and other
natural products like vincristine. vinblastine. paclitaxel (only highlights
of structure to be discussed)

d. Miscellancous compounds like cis-platin and some  newer
derivatives

¢. Combination therapy.

L

*indicates synthesis to be discussed

REFERENCES

1.

Wilson and Gisveld's Texthook of Organic Medicinal and  Pharmaccutical

Chemistry. 11" Ed.. Eds. John 1 Block and John M Beale. Lippincott Williams &
Wilkins. 2004

I8

Williams & Wilkins. Baltimore. 2002.

(%)

Publishers. 2007 .
4. The Art of Drug Synthesis. Fds. Douglas S Johnson and lJie Jack L.i. Wiley
Interscience. 2007.
5. Pharmaccutical Chemistry, Vol. l:Drug Synthesis. Eds. H. I. Roth. A. Kieeman,
and T. Beissewenger, Ellis Horwood Ltd.. 1988.
6. The Organic Chemistry of Drug Synthesis. Daniel Lednicer. Vols T to 7. John
Wiley.

PHARMACEUTICAL ANALYS

Foye's Principles of Medicinal Chemistry. Fds.. T. L. Lemke and D. A Williams.

.. N . ¥ .- .
Medicinal Chemistry. Ashutosh Kar. 4% Edition. New Age International

3 hrs/week

Sr. No. o ___Topic | Hours
1. Basic concepts in spectroscopy-  Introduction:  Electromagnetic 2
radiation and interaction with matfer. electronic spectra. wavelength,

wavenumber, frequency. absorbance, transmittance, photometers, .
spectrophotometers.
2. UV-Vis absorption spectroscopy- electronic transitions and UV 15

spectra. chromophores, Auxochromes. bathochromic and hypsochromic
shifts, hyperchromism and hypochromism, Beer-Lamberts law

Page 2 of 13
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RIS

i (Detinition,  derivation of mathematical expression. 'iAf:—n‘if‘zl’li(ms -)‘v a
i Applications  of Beer’s law 1o single  component analysis and
: multicomponent analysis (calibration graph. standard absorptivity value,
I single standardisation . double standardisation. simultancous equation
!mclhod. difference spectroscopy. derivative spectroscopy). effect of
| solvents. Instrumentation- Light sources. Filters. monochromators, cells.
| detectors, single beam and double beam spectrophotometers with block
Jfandray diagrams. .
Fluorescence spectroscopy-  origin - of  fluorescence  and
phosphorescence  spectra, singlet and triplet states, factors affecting
fluorescence intensity . Quantitative fluorescence intensity. applications.
i Instrumentation-light  sources. primary  and  secondary  filters.
| monochromators. detectors. ) ) o
-4 *Infrared speetroscopy- LR, regions. requirements for LR, absorption.
“vibrational and rotational transitions. dipole changes. types of molecular

59

vibrations.  potential encrgy  diagrams  (harmonic  oscillator  and
fanharmonic  oscillator).  vibrational frequency. factors influencing
vibratonal frequencies. vibrational modes (normal mode. combination

bands and overtone bands). instrumentation: light source. Irequency:

selector. sample preparation.  detectors. double beam LR, |
spectrophotometer (schematie diagiam). Qualitative apphications |

tidentification ol functional groups. wentity by fingerprinting).
Eleetrochemical methods-

2

Theory., Introduction. Instrumentation and Applications of*
* Coulometry
¢ Polarography & pulse polarography
¢ Amperometry '

e Flectrogravimetry

FERENCES . .

1. Skoog-Principles  of  Instrumental Analysis. 4™ cdition. Saunders College

Publishing. 1992_ 11§ A.

Willard .11, L..L. Merrit & John A. Dean-Instrumental Method of Analysis. 6

cdition. 1986. CBS Publishers & Distributors. New Delhi.

3. Ewing Galen W- [nstrumental Method of Chemical Analysis. 3% edition, 1969,
Mc Graw Hill Book Company. New York.

4. Beekett & Stenlake-Practical Pharmaceutical Chemistry. 4™ edition. 1988, CBS
Publishers & Distributors. India.

5. Vogel textbook of Practical Organic Chemistry-4" edition. 1984, Elbs &
l.ongmans. f.ondon.

6. James W. Munson-Pharmaceutical Analysis: Modern methods. Marcel Dekker
Inc. 1981, USA.

th

N
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PHARMACOGNOSY II 3 hrs/week

Drugs mentioned in bold are for detailed study

— e Topies o ) T Hours
aluation and Significance of quality control of drugs of natural 7

origin (DONQ) i

Study of organoleptic. microscopic, physical. chemical and biological | i

methods of evaluation. Physicochemical parameters such as moisture !

content. ash value, acid insoluble ash. heavy metals content and ’

i

!

i

pesticides residue. microbial bioburden ete for crude drugs with
respect to pharmacopeias. Introduction to W.H.0. guidelines and
monographs of drugs of natural origin

Detailed morphology and microscopy of arganized drug?and N
| evaluation parameters for unorganized drugs mentioned in bold.
| (ilanlilalivc microscopy. Lycopodium spore method. Leaf constants.
i camera lucida. diagrams of microscopic objects to the scale with

ida |

study of carbohvdrates with respeet o chemisir

’.4)

camera lu
4. 1 Detailed «
" preparation and uses. All cellulose derivatives, starches, honey. inulin.

SOUTCCS, : 4

alginic acid. gums (tragacanth. acacia. sterculia, vanthan. cuary,
mucilages Gagar, isapghol, linseed ). malt and nalt extract. Jesuan,
pectins. chitin, hyaluronic acid, Study ol sources. constiluents and
uses ol carbohydrate containing herbs i g, bacl. Cussia fistula,

s Lamarind kernel powder (TKP)

AN Introduction 1o organic actds. fruits {citrus. tamarind. i:‘fl_l—i nia, amia).
6. Introduction to Pesticides of natural origin - - introduction. study of

i following with respecet to their occurrence. chemistry and applications.
Pyrethrum. nicotine. acem. Red squill.

7. | Study of chemistry. classification.
uses of Tannins

Detailed pharmacognostic study and application of galls, catechu

(pale and black), kino. arjuna. ashoka. harda. behra

xtraction, propesties. sources and 2

8. Study of Lipids (Waxes. fats. fixed oils) their chemistry and

classification. Study of following with respect to sources. extraction &
composition of lipids and uses: Arachis. castor. sesame. finsced, i
Jjajoba. olive. almond. mustard. wheatgerm. cottonseed. coconut. 1
[ salflower. sunflower. croton. neem. rice bran. hydnocarpus. cod |
halibut and sharkliver oil. Study of kokum butior. coca huiter. wooltat.
spermaceti wax, beeswax. carnuba wax. lecithin.

Ut

9. ] Hydrocarbons 2
) Introduction to composition. properties & sources of alkanes.
isoalkanes and anti isoalkanes. alkenes. ethylene. polyacetylencs
(stearolic acid. falcarinone. dehydro matricaria esters. thiophenes from
Tugetes).

. SR S

Page 4 of 13
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[ 10 ] Study of sources. structure and propertics of sulphides from Allium i
’ o f species (4. cepa & A sativum) o e 1‘

1 Study of structure. occurrence and uses of essential amino acids. |
" ] Study of peptides. proteins. protein hydrolvsates. Sources. preparation !
| Janduses of gelatin._

REFERENCES

1} Trease D. & Evans W.C.o Text Book of Pharmacognosy: W_B. Saunders.

2) Tyler V.E.. Brady 1..R. & Robbers 1150 Pharmacognosy: Lea Feibger, US A
3)
4

Wallis T.E.: Text Book of Pharmacognosy: CIBS Publishers. Dethi.
Kokaie CRL Purohit AP, & Gokhale S 3. Pharmacognosy: Niali Pubhications.
Pune.

31 Habone LB Phyviochemical dethods: A cuide o modern technigues of Plang
Analysis: Chapmann & Hall. London.

6) Bruncton 1. Pharmacognosy. Phytochemistry. Medicinal Plants: Intercept
lLimited.

7y Vasudevan TN, & Laddha K.S
Publication [ouse. Jalgaon

&) The Indian Pharmacopocia: The Controller af Publication: Delhi.

9 Brain K.RC& Turner 1.0 The Practical | valuation of Phytopharmaceuticnls
Wright, Scientica. Bristol. ’

HO Ivenger MUAL & Navak S.G: Anatony of Crude Drugs: Manipal Power Press,
Manipal.

Fhdvenger MUA L Pharmacognosy of Powdered Drugs: Manipal Power Press,

A Textbook of Pharmacognosy. Vrinda

S

Manipal.
12y Kokate C.K . Practical Pharmacognosy: Vallabh Prakashan.
I3 Wagner, Bladt & Zgainski: Plant Drug Analvsis: Springer Verlag,
Hy Khandehwad KR Practical Pharmacognosy Technigues and Lxperiments: Nirali
Prak :

13) Vasudey

aslian, Pune
an TN Laddha K.S.: Practical Pharmiacognosy: New Vrinda Publishing
ilouse. Jalgaon.

I PHARMACEUTICS V 3hrs/week
| Sr. S 7 Hours
P Tablet coating 12
j ¢ Need for tablet coating f
* Sugar coating- Raw materials. steps in detail. coating defects/problems !
) *  Film coating - Raw materials. Agueous film coating, defects/problems %
! = Enteric coating |
- 1’ *  Coating Equipments - Conventional & moditicd pans._ coating
| ’ columns ((luidized bed coating). Spray cquipments & other

L O

23
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12

v

()

%)

0.

. E)_(_ of coated tablets

Microencapsulation
o Definition. need/reasons. concepts of core & coat

¢ Mcthods with equipments - Wuster process. coacervation-phasc

separation.  spray  drving  and  related  processes.  interfacial

polymerization. multiorifice centrifugal process. pan coating, solvent -

_ evaporation.

Biological products

*  Suturcs & Ligatures - definition. classification. catgut manufacturing 4
& processing- details.other absorbable sutures (brief). Non absorbable
types - silk. linen. polyamides. polyesters. polvolefins, metallic wires.
Q.C. testing of sutures & ligatures..

e Blood products - Need. problems/hazards. Blocd banking procedures.
Whole human blood. Red cell conc.. conce. of platelets.
Plasmaphcresis. plasma. serum. Fractionation of plasma. Study ol 6
some {ractions - clotting factors like Fibrinogen. AHE. Factor IX
complex. Prothrombin. Albumin preparations. y globulin preparations. -
Q.C. aspecets of blood products

e Plasma substitutes( Plasma volume expanders)- need. propertics
desired. examples-hydrolyzed gelatin based products. HETA starch.
Dextran fin detail)

Glandular products i 3 |
e Insulin- extraction from pancreas. purification. insulin injections :
(otficial) ‘ !
e Thyroid Processing & products(ofticial) f 4 ‘
e Liver extract i :
e ACTH preparations !
¢ _Oxytocinand vasopressin o i
Lachman Leon. Lieberman Herbert AL Kanig Joseph L., “The Theory and Practice
of Industrial Pharmacy™. 3™ Edition 1987. Varghese Publishing House, Mumbai,
Deasy Patrick B.. “Microencapsulation and Related Drug Processes™. Volume 20, ~

1984, Marcel Dekker Inc.. New York.

Cole G Pharmaceutical Coating Technology.”™ Tavlor & Francis 1ad. Bristol. PA.
1995,

Isaac Ghebre-Scllassic. “Pharmaceutical Pelletization Technology™. Volume 37,
1989, Marcel Dekker Ine.. New York.

1AL Rawlins. Ed.. Bentley™s Textbook of Pharmaccutics. 8™ Fdn. Ballicraw e
Tindall.1995.

S.J. Carter Ed.. Tutorial Pharmacy. Cooper & Gunn. 6™ Edn.. CBS Publishers &
distributors. India. 1986.

Remington, The science and practice of pharmacy, 21¥ ed., Vol 1 and If, B. 1.,
Publications Pvt. Lid., 2005. -
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COSMETICOLOGY 3 hrs/week

Sr.

11

e

Topic } Hours
— e e e ]
Definition of cosmetics ; |
Historical background !
_Classification of cosmetics and functions |
Structure of skin. hair. nails and skin appendages and interaction ! 2
with cosmetics '
"l"(rvgi»culnﬂ\‘ of cosmetics-irritation and sensitization reaction 1o 2
u)sml.uu. lgsl\ to predict such reactions
i aspects ol cosmetics ]
A brief review on pgrlumu colors and other raw materials used | N
in CO"“}E‘«‘:Q;_,A“, . .
Slud\ of following cosmetics with respect 1o raw materials, |
formulations. processingtand quality control: 1
e Personnel hygienc products- pedicure  and  manicure “ 4
preparations. dental care preparations including tooth |
paste. tooth powder, mouth washes and denture cleansers. |
antiperspirants and deodorants. :
e Tacial makeup products- skin creams and lotions including

cleansing cream. cold cream. vanishing cream. foundation | 9
makeup. bleach cream. face powder. rouge. lipstick. eve
makcup. face packs. and moisturizers.

e Pratective preparations-hand and body ereams and Iulmn\
barrier preparations and cmollient preparstions, sunscreen L
and antisunburn preparations, insect repelliants

e Hair care preparations- shampoos. women’s and men’s hair
dressings. hair tonics and hair conditioners, hair rinses. hair
colorants. hair waving and straightening preparations.

s

o Miscellaneous preparations- Introduction o depilatories.
shaving preparations. nail  products. baili oils. baby

cosmetics. antilice preparation.. herbal cosmetics. 6

e Schedule S of drug and cosmetics Act in relation 1o
cosmetic  manufacture.  hygiene.  pollution  control-
ceological coneern.

Harry's Cosmetology. 7% Ed.. edited by 1.8, Wilkinson& R.J. Moore. ongman
Singapore. Publishers Pyt Lid.

Cosmetics - Science and Technology. Vol 1.2 & 3. M.S. Balsam & Ldward
Sagarin Ed. 2 edition. Wiley Interscience publications. 1972.

Pape 7ot 13
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31 Cosmetics-Formulations. Manulacturing & Quality Control by P.P. Sharma-3"
cdition. Vandana Publications Pyt 1 1d. 2003

PHARMACEUTICAL MANAGEMENT 3 hirs/week

)

§]

Basic principles and types of viabic Business and enterprise.
Health care industry Positioning the pharmacist fitin the industey,
Major plavers. major brands. Core. auxillary and allied products
And marketing. Major Components ol Pharn business.

(lectures 3)

Financial management. Source ol [unds. basics of halance sheet and profit
and loss account.

Product: DPCO. Costs of inputs in o product. Direet” indirect. Activin

based  costing. Taxes. cost bene(itamaly sis of a product. SWOT

analysis of a product in competitive murket. National budget.

(hectures 3y

Product Costovide - ot a product, Market ceconomics. COST - OU TP
refationship. PROFTE Nanaecment. Pricine analvsis, Pricing

pobicy Periormimee numaeement Makertabs and nventors nunagcement.

Vendor developienis Stoct

(lectures 3y

Quabity management: FDA regatations and approvals., WHO requirements.
General awareness of Global requirements of MHRANCATTGAISEDA
SO up gradation. Six sigma conceept. Product and process environment
Management.

(lectures 3y

Market rescarch process. Market forecasting process. Analysis of
Volume and growth of Peripheral markets: Nutraceuticals.
Cosmeccuticals implants.

(Lectures 3)

Marketing and sales: unigueness of medicinal products marketing. Role of
retait chemist. distributors. stockist. wholesaler. C&F agents. what s a
market. a market share. competitive marketing. :
Changes in offing- malls. chain of corporate retails outlets. Brands and
Generic market.

(Lectures )
Export market management : market search .preparations and
Development. Regulated and unregulated market requirements

Continents and Countries for Global market. Hospitals. Gov/

Page 8 of 13
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Corporate purchasers. SIS sehentes. NGO,

(l.ectures 3)

>

Role of product development and clinical. research. Major Discases and
major molecules. Clinical research. patent registration. IPR. PRODUCT
and PROMOTIONAL POLICIES

(Lectures 4)

Y Other regulatory requirements Factory Act. Labor Act. Pollution Act.
Fire- safety and Mazard management Hazop study.
(MSDS)Safety data sheets.

(Lectures 3y

T Eeadership. Motivation. Delegation. communication Contlict
dimigement. Shop Hoor manazsement.

thectures 3.

FE N Lmavement coneepts tha help o ereae value P product. place.
prive. peaple L packme pace Orgaimzation- 7 S cancept
(Lectires )
REFERFENCES

i NMarketng Management 12™ cditon by Kotler, Foshy & Jha

21 Marketing Management 2™ edition by Dr Rajan Savena
W Introduction o Marketing Management by Adrian Palmer
A Francial Management by Prasanna Chandra

3 Financial Management by LA Pandey

61 Human Resource management by Ashwathapa

71 Personne! & Human Resource Management by Subba Rao
N Production & Operations Management by K. Ashwathapa
9 Produciion & Operations Management by SN Chaey

Lo Production & Operations Management by S\ Chunawala

FH Busimess Logistics: Supply Chain Mang rement by Ronald Balton
2y Introduction to Supply Chain Management by Robert Hanficls

PHARMACOLOGY 1T 3 hrs/week
Sav‘.nror.rl e L T_: o Hours
l. Autonomic nervous svstem ) 18

- Bricf introduction to Anatomy and Physiology o ANS

- Adrenergic agents (Sympathomimetic agents)

- adrenergic blocking agents

- Cholinergic drugs (Cholinomimetic agents c.g.
Anticholinesterases)

- Anticholinergic drugs

a) Muscarinic blockers

bj Nicotinic blockers

I’Vzirgc 90113

i
i
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Sr.no.

relaxants)
- Drugs acting on on autonomic panglia (stimulants and blockersy
2 ] Cardiovascular system 14
! Drugs used in the treatment of
- Hypertension

’ Drugs acting at neuromuscular junction (skelctal muscle
|

A !

Congestive cardiac failure [
© Angina pectoris 5
Cardiac arrhvthmias !

| Drugs used in the treatment of hyperlipoproteinacmia

t I)uan dm«. 6

REFERENCES
1. Goodman & Gilman's Pharmacological Bd\l\()l Therapeutics — Joel. G . Hardman,
Fee I Limbird. Alfred Goodman GillMan 11" idition. The McGraw- il
Companies Inc, 2001

2 Natoshar. RS, Bhandarkar S D & Rege NN Pharmacology & Therapeutics  20™ e
tditton, Popular Prakashan, 2()07 -

¥ Rung & Dale Pharmacology 3" Edition. Churchill |, ivingston 2003 :

Fohppimceotts Hlpstrated RL\IL\\\ Pharmacology - Lippincott - Raven 3" I-dition

Howland & Nycets Publishers NY. 2000
S bewas Pharmacology - By Crossland - Sth Fditon. lmrdnll Livingstone
o daurence. RC& Bennet Clineald Pharmacology - 9 " Edition. Llser ier. NY. 2006
© huatharmo S K Handbook of Fxperimental Pharn wology 3" Edition Vallabh
Prakashan New Dethil 2005
X B G Katzung Basic and Chinical Pharmacology 9" Fdition Appleton and [ ange
publication. 2004 ) ‘ -
Y Gosh AUNC Bundamentals of Fxperimental Pharmacologs . 3" Edition. Hillton &
Company. Caleutta, 2003

PHARMACOLOGY LABORATORY | 4 hrs/weck

1 " Nperiments
@) Daose Response Curve (DRCY of any agonist (cg. Ach’ Histamine) using a
suitable isolated tissue preparation.
by LV infusion a simulated model using rubber twbe mounted on
wooden board (the students are taught to calculate the dose and
concentration o be used. actual ditution for preparation of infusion,
setting of LV infusion including cannulation. setting of drop rate, for
infusion over a given period of time)* Indian Journal of Pharm: icologey
! Vol 39 (1). Feb 2007: 57- 59. .
i (Free Full text a\’alldblc At www, 11p—onhm com) Lo

Page 10 of 13
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h f' !)L}II;OI‘ISU"&!{I‘V();‘I?v7
| a) cffects of drug on isolated frog heart (¢ - actual)
| : .
| - Adrenaline, Actyvlcholine,
- Atropine, 'ropranolol
! - Effect of excess of calcium and Potussium on isolated heart
I = Effect o lack of Ca. K on isolaied heart
‘f - Efect of divitalis on hypodynamic hea
| b)Y simulated experiment (C1)'s) Fxpharm
i - elfect ol'drugs on eve
- ceffect of drug on (1 motilin
Foy Demonstration with the help or'¢ D or Ky mogriph recordimg
s~ Effect of Newstigmine on DR of \ch
- Biteet ol Pancuronium op DRC ar e

H{Give the readings to the students ang askothem to plog (he araphs and deqgy
; o I Kri
¢ the conclusion from the resulqs, Ceadentify (vpe of antagonism evisting

between two drugs by studying the naqyre ol the graph, competitive and noy

L competitive

I Find out the potencey of the drugs by studving the DRC by studying 1¢ 59
values)

. N TR - - -
= Caledlation oF p o value for atropine usmg Ach as an agonist,

3 Futorials
*Laboraon Animal Handling

Care and Fihics jn Antmal experimentation.

REFERENCES

KNulkami. §. K. Handbook of Experimental l’hurm:lcnl(\g;_\' 3™ Edition Vallabh
Prakashan New Delhi. 2005

Gosh M N Fundamentals of Experimental l’hurm:lculug_\, 3" Edition, Hillton &
Company. Caleurqa, 2005

S B kasture. A Handbook of Experiments in Pre- Clinical I’I]zlx'x])ﬁCOl()g)'~ M Edition,
Carcer Publications. 2006.

Wl M. Perry, Pharmacological Experiments On [solated Preparations, 2" Edition, | &
S Livingstone. Edinburgh & London. 1970,

Websites:
Indian journal of Pharmaceuticat education and rescarch, Vol, 41 (1), Jan- Mar. 2007: 52.
01 { wyww.ipperorg)
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SECOND YEAR B. PHARM SEME(S'[‘ER m

ANATOMY, PHYSIOLOGY AND PATHOPHYSIOLOGY - 11}

p

.rno v

1

i
|
i
1
i
\

r._A

! hpestive \\ stem

_Topi

Nervous Sv%lcm

Anatomy and physiology of

Central Nervous System (ONS)

- Peripheral Nervous System (PNS)

- Autonomic Nervous System (ANS)
- Propertics of Neurons. Neurotransmitter and neurotransmission
- Cranial and spinal nerves

- Sensory and Motor pathways .

I)Lhnnmn and I (mlm,\ of loll(mmL discases in detail

- Lpilepsy

- Parkinsonism

- Alzheimer's Discase

- Cercbral Hypoxia

- Stroke (Cerebrov: ascular disease)

- Anxicty & Dcprcsmnn

- Maniu and Schizophrenia

\uu.mrg and I unction of mllm\mn SenRson ur«um\

Fye
- Far
- lonlue
- Nos¢
- Skin

- Parts of digestive system, their structure and functions

- Digestion and absorption of carbohvdrates. proteins and fats
- Phases of gastric secretion

xclinition and I tiology of follomng diseases in detail

' - Peptic ulceration

- Zollinger - Ellison’s Svndrome

-lnflammatory Bowet Disease (Ulcerative colitis, Crohn’s discase)

- Cholecystitis & Cholclithiasis

- Jaundice

- Hepatitis

Pancreatitis

- Achalasia
- Reflux esophagitis

Page | of 14
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pr

Quantitative estimation by veopodium spore method

a) Determination on number of particles (starch
grains\stone cells\ lignified fibers) in given sample of
X crude drugs
: b} Determination of % purity of ginger powder. .
¢} Histochemical identification ol starches (maize. rice.,
N - Wheat. potato). L
ldentification and Measurement of dimensions of different types of°
- starch grains and calciun]_&\;zllu_lq cr trichomes and stomata.
Lcaf constants- Stomatal inde

- stomatal number. palisade ratio. vein
islet number. veinlet termination number.

Determination of alcohol soluble and w
ashvalue and acid insoluble ash and water sofuble ash value for any
one crude drug as per 1P

Kenutication of unorganized drugs by chemical tests (agar. acucia.
tragacanth. gelatin. stereulia, pale catechu. black eatechu and kinuo)
Detection of adulterants of fived oils
Vst medicinal plant garden

lotal

COSMETICOLOGY LABORATORY

Formubation - Processing, Packing and fxaluation of cosmetic preparations,

P

Skin cleansers

- ('l«:‘m,s'ing milk

- Clear cleansing gel
Shin mossturizers

# Cold cream

~ Hand and body lotion
~ Moistrizing lotion
Suncare products

7 Medicated dusting powder
~ Sunsereen.cream
Factal cosmeties.

»  Numshing cream

~ Foundation lotion

~ Eveshadow

~ Lipstick

Page 12 of 13

ater soluble extractives. total
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[atr care products
# Clear liquid shampoo
~ Antidandruff shampoo

# Men’s hair dressing preparation

Nail care products

~ Nail Lacquer

~ Nail Lacquer remover
Shaving preparations

~ lLather shaving cream
~ Brushless shaving cream
~  Aftershave lotion
Dental care products

~ Tooth paste

~ Medicated wothpaste
~ Mouthwash

Herbal cosmcties

~ Powder face scrub

- Antvrinkie cream

£ Antiaene cream
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FINAL YEAR B. PHARM SEMESTER VII

PHARMACEUTICAL MEDICINAL CHEMISTRY - HI

3 hrs/week

| \' Topie | Hours
. Noo o L 7 - I
i D Discussion of the following  clusses of drugs  including. !
! classification.  chemical  nomenclature.  structure  including |
islcrcochcmislr_\: ecencric names, chemistry. phyvsicochemical |
propertics. SAR. metabolism. malecular mechanism of action. |
and synthesis, introduction 1o ratonal development i any of the
___|class of drug S
I ‘\ Ch()lim.'rgi Drugs 9
(1) cholinergic agonists (methocholine. carbachol* . hethanechol.
: pilocarpine)
C(1) Ach esterase anhibitors (physostigmine,  neostigmine® .
{ tacrine®. ambenonium chloride. isottuorphate, pratidoxime)
(i) cholinergic antagonists Gropine. scopolamine. homatropine
“hydrobromide.  ipratropitm bromidey: svnthetic chofinergic
antaconists  (evicopentolate®. dicvlcomine®. benzotropine
mesviate, procyvelidine hvdrochionde. wopropamide  odide.
tropicaninded
(ivy  wanghion  blocking  agents comethaphan, camsylate.
s mecamylamine)
L(v) newromuscular blocking agents (tubocurarine.  gallamine

i tricthiodide. succinyl choline chloride)

: 2. Adrenergic Drugs ) 9
i (1) a-adrenergic  agonists  {phenyvlephrine.  naphazoline.
i xylometazoline.  oxymetazoline.  methyldopa,  clonidine®.
guanabenz, guanfacine)
(11) B-adrenergic agonists (isoproternol. terbutaline®. albuterol. .
salmeterol. isoxsuprinc. ritodrinc)
(1ii) a-adrenergic  antagonists  (tolazoline.  phentolamine.
phenoxybenzamine. prazosin. doxazosin}
(iv)  P-adrencrgic antagonists | (propranolol®. atenolol.
metoprolol. acebutalol. alprenolol. timaolol. Libetalol*)
| Other  adrenergic  agents  (amphetamine.  pscudoephedrine.
| cphedrine. guancthidine®. propylhexedrine. reserping).
3. CVS Drugs ;
(i) antianginal agents (amyl nitrite. isosorbide dinitrate, | 4
pentaerythritol  tetranitrate. . verapamil. bepridil. diltiazcm,i:
nifendipine*, amlodipine. nimodipine. dipyridamole) !
(il)  antiarrhythmic  agents  (quinidine. procainamide*,§ 4
disopyramide, lidocaine. tocainide. mexilitine. encainide. |
B amiodarone, propafenone. verapamil, diltiazem, propranolol. |

Page 1 of 11
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sotalol*
(iti).antihypertensive agents (a) review of adrenergic agents (b) 6
review of Ca channe! blockers (¢) ACI: inhibitors (captopril*.

. enalapril. benazepril, ramipril) (d) angiotensin 1 receptor
antagonists (losartan, valsartan*. candesartan)

(iv) vasodilators and K-channel agonists ( diazoxide. minoxidil) l
(v) antihyperlipidemic agents (clofibrate*. pemfibrozil, niacin, 3

lovastatin, atorvastatin)

.| *indicates synthesis 10 be discﬁsscd‘"‘ﬂ_w o |
REFERENCES
. Wilson and Gisvold's Textbook of Organic Medicinal and Pharmaceatical
Chemistry. 11" Ed . I2ds. John H Block and John M Beale. | ippincott Witliams &
Wilkins, 2004
2. Foyes Principles of Medicinal Chemistey, Edse 1.1 Lemke and D AN S TATIT
Withams & Wilkins. Baltimore, 2002,
3. Medicinal Chemistry. Ashutosh Kar, 4" Fdition. New  Ape Intemational
Publishers. 2007.
4. The Art of Drug Synthesis. fids. Douglas S Jolnson and Jic tack L Wiley
Interscience. 2007,
5. Pharmaceutical Chemistry. Vol L:Drug Synthesis. Fds. (1. 1. Roth. A. Kleeman,
and 1. Beissewenger. Elis Horwood Ltd.. 1988.
6. The Oreanie Chemistry of Drug Synthesis. Daniel 1ednicer. Vols 1 to 7. Wiley,
PHARMACEUTICAL ANALYSIS IV ) 3 hrs/week
‘“ L :ﬁ_ﬁ“:ll)pi»c L o ) Hours }
I r(fh romatography 3 |
I - Principles . terminology -stationary phase. mobile phasc. classilication | 1!
‘f ol chromatographic methods, nivigration rate of specics (p;n'[iliunj ;
ll i cocllicient.” retention iime, adjusicd retention time). Rate of solute ;
I I migration ( capacity factor. selectivity factor), Columg cfficicney and '
| band broadening (shape of peak-Gaussian. plate height. number of
theoretical plates. van Deemeter equation). Optimisation of column
performance (Column resolution, capacity factor, selectivity factor.,
tailing factor. peak width), Qualitative analysis. Quantitative analysis
[ (Peak height. peak areas, calibration and internal standard. external
o standard. area normalization). S
2. Gas chromatography (GSC & GLC) 5
Introduction, Principle, Instrumentation-carrier gas. columns.injection
system, detectors (advantages, disadvantages. applications of Thermal
conductivity . electron capture, thermionic. flame ionisation, nitrogen
. phosphorus. photoionisation). head space analy -applications. |
3. HPLC 5
[ Introduction. Principle. Instrumentation-mobile phase  reservoir,
o l pumps ﬁ':?fifl’l‘i??“:’l‘:’:_. displacement. pheumatic, isocratic clution,

Page 2 of 1]
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0.

Tl
1

| Principle. ion exchange resi

gradient elution). solvent treatment system, Injection systems
(Rheodyne injector in detail. direct sample introduction, sampling
loops.). columns and fittings (for reverse and normal phase. analytical
and guard columns, thermostats. column packing). detectors-
advantages.  disadvantages.( UV-single wavelength.  variable
]wavclcngth photodiode array). fluorescence.  refractive  index.
1 clectrochemical. o

lon exchange chromam"raph\

mobile phases, applicatic

fon pair chromatography
Principle. applications .
z¢ exclusion chroma(ograph\
I’nnuplc for gel permeation and gel filtration method. _support media,
; mobile phases, applications.
Paper chromatography
Introduction. choice of filler papers. solvents, chromatographic
“ chambers. development techniques (descending, ascending. radial.
muluple  chromatography.  two-dimensional  chromatography).
qualitative analy cls—lmalmn n! spol\ Quanmau\ anal\ su‘. (dll’LCl and
_ clution method).|

Thin layer chramamgraph)

Introduction. Principle. different adsorbents. different methods for |

preparation of plates. solvents. development techniques (ascending

descending, horzontal. mualuple  deselopment. twoe dimensiona!
“development), preparative FLC. Quatitative evaluation-y isuahsation of

spul\ ()uzm(ituli\‘c cwlua!iun (/\n:u. weight. densitometry ., clution),

High pcrformancc thin Ia\ er chrnmamgrarh\

Introduction, principle. preparation of plates. development technigues.

Qualitative  evaluation.  Quantitative  evaluation,  Instrumentation
adsorbents.  solvents.  sample  application. - scanning  and

dmumcnunon) applications.

Ty alidation of analytical methods : as B«.r u
Statistics & statistical Quallt_\ control
Normal distribution. t-test. F-test. lincar  regression.  correlation

; cocflicient, confidence limits. B o

. Sampling procedures

~Objectives. differemt kinds o samples. sampling plan. sampling

's‘chcmc\i sampling cquipments. methods of statistical analysis s
| applicd to sampling and interpretation of results. '

I Thermal methods of analysis

| Theory. introduction. instrumentation. factors affecting analysis.

pharmaceutical  applications  of:  Thermogravimetry (TG),

Differential thermal analysis (DTA), Differential Scanning

Calorimetry (DSC).

Page 3 of 11
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REFEF
1.

RIENCES
Skoog-Principles of [nstrumental Analysis. 4" edition, .Saunders College
Publishing. 1992, USA.

2. Browning- Chromatography. 1969. Mc Graw Hill London.
3. Willard HH, L.L. Merrit & John A. Dean-Instrumental Method of Analysis, 6"
edition. 1986, CBS Publishers & Distributors. New Delhi.
4. Beckett & Stenlake-Practical Pharmaceutical Chemistry. 4" edition. 1988, CBS
Publishers & Distributors. India,
5. LP.US.P.B.P. Europcan Pharmacopocia.
6. James W. Munson-Pharmaceutical Analysis: Modern methods, Mareel Dekker
Inc. 1981, USA.
PHARMACOGNOSY 11 3 hrs/week
Drugs mentioned in bold are for detailed study
T " opies ' Hours
1. I Alkaloids: fication and occurrence of alkaloid in 12y
|

(%)

s

acneral. :
| Detailed study of the following plants containing alkaloids Fphkedra, |
I colchicum. cocoa & tea. coftee, lobetia. tobacco. belladonng, datura
I stramonium, hvosexamus. cinchona. opium, ashwagandha. ipecac,
| rauwolfia, vinca. nux vomica, vasaka. aconite. kurchi, pitocarpus.

tcola. coca. pepper. curare atkaloids, eraot,
| Biosynthesis of Ivsergic acid. opium alkaloids. tropane alkaloids.
| colchicine. emetine, quinine )
¢ Oceurrence. structure and applications of’ following Glycosides
4l Anthroquinone  Rubia. cochineal. aloes. hypericum. cascorn,

6

(o9}

andira. senna, rhubarb, 1

b) Isothiocyanate - Brassica ' !

¢} Cyanogenetic - Almonds. wild cherry i !

d) Napthoquinone - Plumbago. alkanna. henna, walnut f

Biosynthesis of aloc emodin. amyedalin. juglone —_— |

Brief introduction to Plant altergens -

Definition. classification (inhalant. injectant. infestants etc.) with
examples. Plants causing hay fever & dermatitis, mould causing

allergy. o

-Sources. preparation and uses of following enzymes: r

Papain, bromelain. malt extract. serratiopeptidase.  urokinase. /

|

|

I

Do

(o)

streptokinase. pepsin.
Study of lectins and snake venom.  Preparation of polyvalent
| antivenins

o

51

raceuticals):

L Study of Tollowing herbs as healh

Page 4 of 11
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Alfaalfa, arnica, apricot pits. bran. chamomile. chicory, cucumber,
fenugreek. onion. garlic. gentian. hydrocotyle. hibiscus. hops. honey,
marigold. amla. ginseng. ashwagandha. ginko hlloba spirulina,
gymnema. momordica, tinospora.

6. Study of preparation. composition and uses of fibres of plant. animal 3
& mineral origin (cotton. jute, ashestos. glass wool. silk. wool. rayon
: . | and other regencrated fibres. nylon).
E 7. Occurrence. composition, preparation “and uses of Iollm\mu dru;:s of 2

mincral origin:
Diatomite. chalk. bentonitc. talc.

Study  of sulphur containing  nawrally  occurring compounds
1 (sulphides. thiophenes)

- REFERENCES

1) Trease D. & Evans W.C.: Text Book of Pharmacognosy: W.B. Saunders.

2) Tyler V.E.. Brady 1.R. & Robbers J | . Pharmacognosy: 1.ca Feibger, USA.

3) Walhis T.E.: Text Book of Pharmacognosy . CBS Publishers, Dethi.

4) Kokate C.K.. Purchit A.P. & Gokhale S B - Pharmacognosy: Nirali Publications,
Punc. ]

5) Harbone J B.: Phytochemical Methads A vunde to modern technigues of Plant -
Analysis; Chapmann & Hall. Tondos

6) Bruncton J . Pharmacognasy Phutochemian Medicinal Plants, Intereept
Famned

Ty Vasedoiwn TN & i ahdha NSV ook of Pharmacognosy . Vnnda
Pubiicatson House, Jalgaon

R} The Indan Pharmacopacia. The  ontrobier of Pubhication: Delhy

9y Braw K R A Tumner TH Do Fracc s Fvaluateon of Phytopharmaceuticins,
Wright. Scientica. Brisu]

103 lyenger M A & Nayak S G Anatomy of Crude Drugs: Manipal Power Press,
Manspal

1 Ivenger MLA . Pharmacognosy of Powdered Drugs: Manipal Power Pres..
Manpal

12) Kokate C K. Practical Pharmacognosy . v allabh Prakashan.

13) Wagner, Bladt & Zgamshy: Plant Drug Analysis: Springer Verlag.

. 14)Khandelwal K R.: Practical Pharmacognosy Techniguces and Experiments: Nirait

Prakashan. Punc

15) Vasudevan 1N Faddha K.S | Practical Pharmacopnosy: New Vrinda Pubhishing
House. Jalgaon
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PHARMACEUTICS VI S heshweek
Sr. Topics {Tatis |
No. !
J I | Introduction to sterile dosage forms I E) ![
‘ Parcnteral products i
| ¢ Various routes of parenteral administration . pyrogens, vehicle- W \'
| ‘ preparation, purity. storage and distribution. vehicles other than W, I’
%’ J additives in parenteral products. types of formulations. freeze drying. | i
containers- glass and plastics-types and evaluation. . concept of IS, |
rubber closures and testing. personnel. facilitics- lavout. environmental | :
I | control cleanliness classes. air handling (IIVAC svsiems), HIEPA )
i | filters. laminar flow. production procedures. QA & QC-sterility test. :
| pyrogenfendotoxin test. particulate evaluation. leaker test. : ;
2 Ophthalmic products ' 8
* Anatomy and physiology ot eye - lachrmal system tears, precorneal
tear film. cornea. ocular broavailability, v pes o ophthalmic products-
solutions. suspensions. ophthalmic ointments and gels. preservatives
andefficacy teste additives. QA and QC steriliny teste clarity,
particle size for suspension. tests on ointments and collapsible tubes.
packaging.
e Contact Iens solutions: tvnes of lenses- cleaning solution, disinfection
. solutions. lubricants. multipurpose solutions and packages. K
3 Oral sustained and controlled release systems [
¢ Advantages of SR systems. biopharmaceutical consideration and dosc | 5
i | caleulation of drug. propertics of drug with reference to the design of !
| , oral SR systems. matrix and reservoir pe of systems. dissolution
: | controlled systems.  diffusion  controlled systems.ion  exchange
contolled systems. ) e
© b Swabilin studies

e Kinctic principles.  Arrhenius cquation and derivation of shelf [ife
based on Arrhenius equation. limitations and advantages of” Arrhenius
cquation. degradation pathwavs- hydrolysis. oxidation. photolytic

| | degradation. methods to enhance stability of drugs.  interactions with
f i containers and closures. accelerated stability studies. introduction (0
ol ICHguidelines. e
REFERENCES
l. Pharmaceutical dosage forms: Parenteral medications. Vol I 1. 111, ed. by
Kenneth A. Avis. Leon Lachman and H. A. Liberman. Marcel Dekker INC.. 1986.
2. Pharmaceutics The science of dosage form design ed. by M. 5. Aulton, 2™ ¢d..
Chuchill Livingstone. 2002.
Modern Pharmaceutics. 4" ed. Revised and Expanded. ed. by Gilbert S. Banker
and Christopher T. Rhodes. Marcel Dekker INC.. 2002
4. The theory and practice of industrial pharmacy. cd. by Leon Lachman, 1. A.

And

Liberman. J. [.. Kanig. 3" ¢d.. Verghese Publishing house. 1987.

[VE}
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5. Remington, The science and practice of pharmacy. 21% ed.. Vol I and II. B. L.,

Publications Pvt. Lid.. 2005.

6. Opthalmic drug delivery. ed. by Ashim K. Mitra. 1993, Marcel Dekker INC.
7. Turco and Kings. Sterile Dosage forms. 3" Fdn.. Lea & Febiger. Philadelphia.

1985.
- Michael J. Akers. Quality Control of Parenterals . Marcel Dekker

=l

Lee Vineent H.. Vol 29. Marcel Dekker Ing.

“Controlled drug delivery- Fundamentals and Applications™. Robinson Joseph R,

BIOPHARMACEUTICS AND PHARMACOKINETICS 3 hes/week

. . L Topics e
Introduction to the subject of biopharmaceutics and pharmacokinetics. Emphasis
on the importance 1n drup discovery . development and clinical pharmacy.
Definitions. different mechanisms of drug transpont, physiology of cell
membrane and passage of drugs across cell membrane
Moditied pH partstion theons and sts hmatations Zero vis first order transpont
. Rate himiting sieps in drug absorpoon. Theones of dissolution. Physicochemical
factors atlecting the hrows aitabthity of drugs o
Physiologs of G and veai bansailaboluy Formulation. dosage form related
lactors and phy uologscat tacwors atlecting oral bioavailability .
T Dufleront romies of drig sdmanstration as alicmatine to oral rowte Factors
stlovting basas sdatwis o grugs trom parenteral routes ¢ g wnsuhn zinc

NN TV W
Phasobatuem rits amd ettty of enhancin, dissodubion rate Othiciad and
_unoili i metheh of SGamdation Apphcatoen lo diterent dage forms.
fa viire sm veans Lomrviaa v and ta ngmﬁ\mr
Poarmbn e we, T s enbap el druy tansport te dist shution process.
riucs et atamn permeabdny hmittaton. plasma protetn and Bssue protein
husbing mrodiateon & the comcept of volume of distnbution and factors
aflecting distrbastue
Flinanavon Defimtuon, mtroduction w climmation via mabolism and
et Hepstc Clearance. hepatsc oxtraction ratio, imtrinsic clearance, high te
low Clearance druga. fint pass effext and dependence of hepatic extraction ratio,
_ Introduction 1 renal ciearance and tactors aticcting renal clearance. L
Pharmacobinetics Introduction to companmental and physiological models.
_Introduction 10 the one compantmental open mode! and sts assumptions.
Mathematweal treatrent of pharmacokinctics upon 1V bolus dosing and
- extrvascular doving Importance of volume of distribution. Clearance.
chmmation rate constant. half life, absorption rate constant. bioavatilability.
- Introduction of the concept of area under the curve . the trapezoidal rule and the
method of residuals.
Introduction to the rate method and sigma minus method for urine analysis for
V.

Hours

()

tI 19

'

1J

‘wd

9

{ Introduction to method for estimating bioavailability and bioequivalence.
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PHARMACOLOGY IV 3 harv/wecek

I Sr. no. /
i

I.

) X ‘ Hours
l(,llll” on (.gnlml nervous sy lem 18
Aliphatic alcohols

General anacsthetics ‘
{

i

|

|

+
+ local anacsthetics
+ Sedative-hypnotics & anxiolyvtic agents
+ Anticpileptic drugs
+  Antidepressants
+ Antipsychotics
+ Drugs used in Neurodegenerative disorders
; - Antiparkinsons
- Drugs used in Alzhcimer's discase
+ Analgesics. antipyretic and antj- inflammatory drugs
+ NS stimulants & Pyschotomimetic Drugs
(Convulsions and respiratory stimulants, Pyschomotor stimulants
. and Psychotomimetic drugs) R o
2. Autocoids 6
- Histamine, Antihistaminics
- 5 HT and Antagonists
- Kinins. Ecosonides, Cytokines. PAF e
Pharmacotherapy of Bronchial asthma -
Immunology- Regulation of Immune system ph)smlomcal and
pathological states. Signaling Pathways for activation and inhibition.
Immunology of diseases like HIV and Cancer and their modulation &

s
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ORGANIC CHEMISTRY -1 3 hrs/week

[Sr. |
No

'l'npic © Hours

I

Stcrcochemlsln ’ 16
Optical isomerism: rcprucntatmn of molecules by F thr Newman and
Sawhorse projection formutae R. S and D. L notations, dissicreomers and
resolution of racemic mixtures. Geometrical isomerism E and 7
nomenclature.

Conformers of ethane. n-butane and cyclohexanes -(mono and
disubstituted cyclohexanes to be discussed). aspects of stability and
optical activity . _ o

S S

Name reactions 20
Aldol condensation. Nitroaldo! Claiszn condensation Michael addition
Dieckmann’s cyclisation. Stobbe. Reformatsky. Knocvenagel. Perkin,
Cannizaro, Beckmann, lLossen. Curtius. Baver-Villiger. Favorskii.
Hoffiman. Wolff. Schmidi. Wittig. .-Benzilic  acid  rearrangement,
Sommolet. Stevens. Pinacol. Problems based on the transiormations to
ke solved
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. Immunomodulators. j | ]
3. Principles of toxicology 4 r
|
t
|

- Heavy metal poisoning and its treatment
- Pesticide poisoning and its treatment |
,;_,,QP_E“Q&“E!@,LOLS,Q@?S_“‘,‘d its treatment i

Rl«‘FFRFNCES‘ i B
I. Goodman & Gilman’s Pharmacological Basis of [h(,hlpl,ull(.\ Jocl. G .
Hardman, Lee. E. Limbird. Alfred Goodman GillMan 11" Edition. The MeCiraw-
Hill Companies Inc, 2001
. baloskar R.S. Bhandarkar $ D & Rege N N Pharmacology & Therapeutics
20" Edition. Popular Prakashan. 7007
3. Rang & Dale Pharmacology — 3" Edition. Churchill Livingston 2003
4. Lippincott’s IHustrated Reviews: Pharmacology - Lippincott Raven 3™
Edition Howland & Nycets Publishers NY. 2006
5. Lewis Pharmacology - By Crossland - Sth Edition. ¢ hmclnll Livingstone
6. Laurence. D. R. & Bennet Clinical Pharmacology- 9™ Edition. Flsevier. NY. 2006
7. Kutkamni. 8. K. Handbook of Experimental Pharmacology 3" Edition Vallubh -
Prakashan New Dethi. 2003 e
8. B.G. Katzung  Basic and Clinical Pharmacology 9" Ldition Appleton and
Lange publication. 2004
9. Gosh MON- Fundamentals of Experimental Pharmacoloey. 3™ Edition. Hillion &
Company . Caleutta, 2005

3

7

PHARMACOLOGY LABORATORY H ) 4 hrs/week

[ Sr.no. o Topics

1. Lxperiments

Bioassay of
- Acetylchloine
- Histamine

2 Demonstration
- bioassay of oxytocin
N -__bivassay of pancuronium (th Graph or Actual) 7 7
3 Demonstration / Simulated C D° S i

- To study the ONS depressant activity of chlorpromazine on locomote
activity of mice using actophotometer

- To study the effect of diazepam on the muscle grip strength of mice using
rota-rod apparatus

- Analgesic effect of asprin using analgesiometer.

- To study phenothiazine induced catatonia in rats and (o study anticatatonic
(antiparkinsons) effect of scopolamine

- To study the anticonvulsant property of diazepam on pentylenc (ctrazole
induced convulsions in mice or anticonvulsant effect of phenytoin against

) maximal electroshock induced convulsion in mice.

4. Toxicity studies (CPCSEA, OCED guideline)
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1. Kulkarnt, S. K. Handbook of Experimental Pharmacology — 3™ Edition Vallabh
Prakashan New Delhi, 2005

2. Gosh M N. Fundamentals of Experimental Pharmacology. 3! Edition. Hititon &
Company, Calcutta, 2005
3. S B kasture. A Handbook of Experiments in Pre- Clinical Pharmacology- 1"

Edition, Career Publications, 2006.
4. W. L. M. Perry, Pharmacological Experiments On Isolated Preparations, 2"
Edition, E & S Livingstone, Edinburgh & TLondon. 1970.

S Websites: Indian journal of Pharmaccutical education and rescarch. Vol 41 (15,
Jan- Mar. 2007: 52-61. ( wavwipper.org)
PHARMACEUTICAL CHEMISTRY LABORATORY-IT ‘ 4 hrs/iweek

L. Synthesis of heterocyclics: a) Benzimidazole from o-phenylenediamine. b) d-methyl

carbostyril from Acctoacetanilide

- Perkin reaction: Cinnamic acid from henzaldehvde.

3. Claisen/Aldol Condensation: Chalcone,

4. Benzilic acid rearrangement: Benzilic acid from benvil,

5. Holimann rearrangement: Anthranilic acid from Phthalimide.
6. Reduction reaction: PABA from p nitrobenvoic acid.

8. Esterification. Benzocaine from PABA.

9. Condensation: Phenytoin.

10, Multistep reaction: Sulfanilamide from acetanitide.

£

PHARMACOGNOSY LABORATORY (] 4 hrs/week
| Sr.no. f B S Hours
[ Morphology. microscopy and chemical test for identification of 8

cinchona. vasaka. ephedra. kurchi. datura. nux  vomica. senna.

I rauwolfia. ipecac. e .

2. TLC analysis: 2
Fxtraction and TLC: :
1) Alkaloids of nux vomica‘cinchona
] 2) Glycosides of senna/aloe -
3. Morphological identification of drugs covered in theory (alkaloids and 2
1 glycosides) any 20 samples B o
| Total 41
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PHARMACEUTICS LABORATORY IV 4 hrs/week

1. Preparation and monographic testing of WF] am
2. Processing & testing of glass containers & rubber closures (as per [P)
3. Preparation and documentation of following
A)lnjections(official) -

*  Sodium chioride and Dextrose injection

*  Calcium gluconate injection

* Ascorbic acid injection

*  One injection with oily vehicle

* One suspension injection

B)Ophthalmic preparations
* Sulphacctamide cye drops
s One Antibiotic eye ointment
»  Contact fens solution

i

4. Caleulation of Pharmacokinetic parameters (plasma samples provided)
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PHARMACEUTICAL MEDIC

3

c
stereochemistry.  generic  names. chemistry, physicochemical

p

synthesis. introduction to rational deve

B J]@[Qﬂg. naltrexone)
NSAID’s (aspirin.

¢}

ihuprofen,

n

sulfinpyrazone. allopurinol.
=

FINAL YEAR 8. PHARM SEMESTER VI

AL CHEMISTRY -V

Topic

of the  following  classes  of drugs including.
lassification.  chemical nomenclatre.  structure including

roperties. SAR. Metabolism. molecular mechanism of action. and

() sedatives and  hypnotics tmephobarbital. Phenobarbita]
pentobarhital. secobarbital, divepam nivrasepanm . oxXazepam,
alprazolam.  midazolam., chalerodiasepoxide. choral hydrate.
eluchethimde®. zolpidem. zopictone)

(i) anticonsulvants (Phenobarbital. chlordiazepoxide. diazepan.
clonazepam*. phenvioin. trimethadione.  paramethadione.
cthosuximide*.  phenosuximide. primidone. sodium valproate.
carbamazepine*. progabide. lamotrigine. vigbatrin

(i) antipyschotics (chlorpromazine*

fopment it any of the cluss of

triflupromarine. thioridavine. :

3 hrs/week

Houry

|

fluphenazine. chlorprothixene. loxapine. clozapine. haloperidoi®.

droperiodol. risperidone®. pimozide. molindone
(iv) antianxicty agents (meprobamate. tybamate. hydroxyzine.
buspirone)

(v} antidepressants (imipramine. chlorimipramine. amitryptyline.

nortriptytine.  doxepine®. Nuoxetine®. paroxetine.  trazodone.

iproniazid. pargline. isocarboxazide. tranvles promine)

(vi) -antiparkinsons (carbidopa*. levodopa. sclegtling, amantading,
bromocriptine. benzotopine®. procyelidine, trthexyphenidt.
orphenadrine)

(vil) - analgesics  (opioids) (morphine.  codeine. levophanol.

i 7

dextromethorphan. phenazocine. pentazocine. meperidine®. -

and B-prodine. pheniridine. anileridine. fentanyl. methadonc*.
phenadoxone. racemoramide. - dextropropoxyphenc*. naforphine.

paracctamol. phcn_vmllamn .
xyphenbutazone, indomethacine. sulindac.  mefenamic  acid.

fen. mabumctone.  diclofenac*.
imesulide.  celecoxib.  rofecoxib. piroxicam*.  colchicines.

ndicates synthesis o be discussed
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Wilson and Gisvold’s Textbook of Organic Medicinal and Pharmaceutical
Chemistry, 11 Ed., Eds. John H Block and John M Beale. Lippincott Williams &
Wilkins, 2004

2. Foye's Principles of Medicinal Chemisuy. Fds. T 1. Lemke and D. A Williams,
Williams & Wilkins, Baltimore, 2002.

3. Medicinal  Chemistry.  Ashutosh  Kar, 4™ Ediion, New  Age International
Publishers. 2007 .

4. The Art of Drug Svnthesis. bds. Douglas S Johnson and Jic Jack L.i Wiley
Interscience. 2007.

5. Pharmaceutical Chemistry, Vol. 1:Drug Synthesis. Eds. H. I. Roth, A. Kleeman,
and T Beissewenger. Ellis Horwood Lid.. 1988.

6. The Organic Chemistry of Drug Synthesis, Daniel Lednicer, Vols 1 to 7. Wiley.

tk

PHARMACEUTICAL ANALYSIS V 3 hrs/we

Satomizers). single and double beam spectrophotometers. advantages |
cand disadvantages. Pharmace

; magnetie ficld. precessional motion. precessional [requency. energy

¢ Introduction. Basic principles. Instrumentation (single focusing and |

Hours

Atomic absorption and Emission speetre SCOpy I
Principle. differences between atomic absorplion spectroscopy and
flame emisston spectroscopy. Instrumentation- Radiation sources.
Flame  atomization fivpes of fames. Name  structure. fame |

'

-
>
~
2

5
b]

ical applications.
- drinaccutical app'i on

Nuclear Magnetic Resonance Spectroscopy ; 6
Introduction. Phenomenon (Spinning nucleus. eifect of an external

transitions). theory. Chemical shift and its measurcmeni ([hcmrsj
influencing  chemical shift-shielding. deshielding. Vander Waulsf
deshiclding:  anisotropic effect. eg: alkanes. alkgnes_ czlrb(myl_‘i
aromatic and cyclohexane), Solvents used in NMR (Choice of |
solvents.  solvent  shifis-concentration. temperature.  hydrogen |
bonding effeets), Spin-spin coupling and splitting (splitting of NMR I
signals. theory. coupling constants, multiplicities ol signal. chemical |
and magnetic equivalence). spin-spin decoupling. Instrumentation J

(Magnets. magnetic field sweep. radiofrequency osciltator, receiver. |

recorder and integrators. applications.
spectrometry

[§]

i
double focusing mass spectrometer, quadrupole mass spectrometer. |
GC-MS. HPLC-MS), Electron impact, chemical ionisation. Iield |
idnisation  mass  spectrometry.  fast  atom bombardment
spectrometry). base peak, Molecular ion, metastable ions.
Fragmentation processes. Applications.
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[T

* X-Ray mclhﬁds-lnlroductiom Instrumentation. identification of

‘o

Radiochemistry ang Radiopharmaccuticals

Fundamentals of radioactivity {radionuclide. Isotopes, radioactive
decay. hall-life of radionuclide, specitic activity. Beequerel. Curie).
Propertics of radiation. Radiation protection, mcasurement  of
radioactivity (Geiger-Muller counter. Hiquid scintiflating counting,
camma scintillation detector), Radiopharmaccuticals (Propertics of
radionuclide.  pharmaceutical properties.  chemical propertics).
99mTc generator. Quality control of radiopharmaccuticals (Physical.
chemical  and  sterility  control. radionuclidic  purity  and
adiochemical purity). Isotope dilution analysis.
Near IR spectroscopy-

Introduction. Principles. Advantages . Qualitative mcasurements. |
NIR overtone bands of organic functional arcups. Quantitative

absorption- | Absorbance  measurenents. diffuse reflectance
measurements.  Instrumentation-  Radiation  source. Wavclength
selection. Detectors.  Sample  interface. Sample  preparation,
pharmaceutical applications of NIR.

[

crystalline compound. X-ray powder diffraction . Bragg reflections.
dirl\ﬁ:zgrcljog7@EIhic_iiiPhanyaceutical ng@_cﬁznl‘gmplircmj(mi ]
Structural clucidation problems based on UV, IR, NMR, Mass

‘pectroscopy (simple problems with molccular formula given).

Hyphenated Techniques-GC-MS, LC-MS (Interfaces and
Applications only).

|
|
|
|
|

RENCES

Skoog-Principles  of  Instrumental Analvsis. 4" edition. Saunders College

Publishing. 1992. USA.

Browning- Chromatography. 1969. Mc Graw [1ill. London.

Wiltard H.HL L.L. Meriti & John Dean-Instrumental.Method of Analvsis. 6
edition. 1986. CBS Publishers & Distributors. New Delhi.

Beckett & Stenlake-Practical Pharmaccutical Chemistry. 4" cditior. 1988, ('BS

Publishers & Distributors. India.

LP.U.S.P.B.P. European Pharmacopoeia.

William Kemp-Organic Spectroscopy. 3" edition, Reprinted 2005, Palgrave
Publishers Ltd. New York.

Clive Whiston-Analytical Chemistry by open learning, 1987, John Wiley & Sons,
New York. Toronto.
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PHARMACOGNOSY [V 3 hrs/week

Study of Occurreace, chemistry and applications of Tolowing crude dreues with
detaited pharmacognosy for the druos mentivaed o bt ‘

Niwo. o Fopics floges B
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Aecacia concinna, sapiandus)
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Y. : Phyvtotoxins i / 2
Ihrus precaiorius. aconite. Belichic saprda. carare, dawra, lilv of the : —
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Bt intruduumn Io marine Dxuuq 2
S L Go I : .
[ ; Special asy dspt.C{S ofpreparatmn ol \vmwmc formulations and herbal ! 2 ;
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: | Preparation and Evaluation of plant extracts and formulations with | |
i | tespect to phytoconstituents. e I |
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2) yler VUEL Brady L.R. & Robbers J. Pharmacognosy: Lea Feibger, (IS A
3) Wallis T.E.: Text Book of Pharmacognosy: CBS Publishers. Delhi,
+) Kokate C.K.. Purohit A.P. & Gokhale $.B.- Pharmacognosy: Nirali Publications.

Pune.

5) Harbone 1.B.: Phytochemical Methods: A auide 1o modern techniques of Plant
Analysis: Chapmann & Hall. 1.ondon.

6) Bruncton J.: Pharmacognosy. Phytochemistry. Medicinal Plants: Intereept
Limited.

7) Vasudevan TN, & Laddha K.S.: A Fextbook n!"l’hurm;lcngm).\'_\'. Venda
Publication House. Jalgaon.

8) The Indian Pharmacopocia: The Controtler ol Pubtlication: Delhj.

9) Brain K.R.& Turner T The Practical Fyvaluation of Phyvtopharmaceuticals:
Wright. Scientica. Bristol.

10} Ivenger MLAL & Navak S.G: Anatomy ol Crude Drugs: Manipal Power Press,

Manipal. )
1Ty Ivenger M.A Pharmacognosy of Powdered Drugs: Manipal Power Press.,
Manipal.

12) Kokate C.K.: Practical Pharmacognosy: Vallabh Prakashan,

13) Wagner. Bladt & Zgainski: Plant Drug Analysis: Springer Verfag

14) Khandelhwal K.R .z Practical Pharmacognosy Techniques and Experiments: Nirali
Prakashan. Pune

I5) Vasudevan TN, Laddha K.S.: Practical Pharmacognosy: New Vrinda Publishing
House. Jalgaon.

PHARMACEUTICS VI . 3 hrsiweek
Note: References 1o latest amendments ol Schedule M and Schedule [ of Drugs and
Cosmetics Act 1940 o be made wherever it is appropriate

. . - e e

Sr. No ) . _Topic i Hours
1. urance (discuss specimen documents) P8 i
Raw material control. actives and inactives. in process control, i ]

sanitization, environmental and microbiological control, packaging and
labelling control. finished product control, standard operating procedurcs.
c¢GMP. Q.C standards of identity. purity. quality and potency. Q.C. charts.
sampling & sampling plans.

Documentation — need/importance, batch manufacturing records. SOPs. | 3 :

_____| Maintenance & Retrieval of Documents ) '

3. Pilot plant scale up techniques - group's responsibilitics. [acilitics. | S :

- example of scaling up of manufacturing of tablets, liquids and semisolids. :
4. Validation — Definition. Types, Qualification A

‘Process Validation — steps & documentation (Brief). Examples — Raw
Materials, mixing and granulation. mixer. granulator. Validation of
Sterilization process and equipment: microbial death kinetic terms, I
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6.

value applic mon\ \up\ {or \Llhddlmﬂ steam sterilization method.

Production management

i

! Pharma industry- current scenario
l Site selection and development - factors 1o be considered i desiening a
’ facility. lavout of manufacturing facilities. environmental aspects. ;
41 materials of construction. cquipment selection. handling of components !
Iand contamers. vendor audit warchousing, maintenance and service
vaspeets. Personnel - gualifications, selection, responsibilities & trunine

 Materials management. sales forecasting. inventory control. production

planaing. clements ot cost & cost controls.

luum\ Lavout - considerationssieps. lixamples of l\ sical lavout
t
schemes for Tablets. capsules. fiquids. sterile formulations

manulacturing arcas

REFERENCES

1. The theory and practice of industrial pharmacy. ¢d. by Leon Lachman, . A
Liberman. . Kanig. 3" ¢d.. Verghese Publishing house. 1987.

2. The scicnce and practice of pharmacy. 217 ed.. Remington. Vol 1 and 11 B 1
Publications Pvt. T.td.. 2005,

30 Cole. Graham. “Pharmaccutical Production Facilities @ Design and Applications™
1900,

4. Pharmaceutical Process Validation, 2™ Tdition, Nash Robert AL Berny bra R
Volume 37, 19920 Marcel Dekker Ine New York,

S, Pharmacceutical dosaee forms: Parenteral medications, Vol 1 H 10 ed by
Kenneth AL Avise Leon Lachman and HL AL Liberman, Maree! Dekker INC L
1986.

NOVEL DRUG DELIVERY SYSTEMS 3 hrsfweek

Oral Controlled Drug Delivery Systems-
a) Multiparticulate drug delivery systems (Pellets)- need and significance  of

lnmc

pelletization. techniques- pan coating. extrusion and spheronization. cquipmenis.
evaluation

b) Osmotic Systems- Basic principles. classification. oral osmouc pumps.
applications & evaluation

¢) Gastroretentive drug delivery systems ((yRD[)Q)

Regional variability in intestinal absorption andconcept of absorption window.
Design of GRDDS Iechnoloums— low density h loating systems). Swelling and

expanding systems, Mucoadhesive systems. high density systems. Evaluation of

GRDDS.

Mucoadhesive drug delivery systems A
Mucoadhesion and theories, factors influencing mucoadhesion in vitro-in vivo
methods to study mucoadhesion, bioadhesive polymers and systems.
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Oculir drug delivery Systems

CLimitations of conventional systems. ophthalmic tnserts- nonerodible and crodible |

* Introduction 10 wrgetin

ta)
fAnatomy of lvmphatic

drug uptake. apnroaches

inserts. pilocarpine ocular insert. Lacrisert. SODL Minidise. NODS. polvmers.
particulates
wsden

enhancers. intraocular solutions. ocular iontophoresis, evaluation
Transder d wstems (FDDS)

Skin and skin permention. modes of pereutancous penetration, components of
THDS. different types of TDDS and release control mechanisms. production.
evaluation of P5A and TDDS - invitro, in vivo

sive and active targeting i

argeting to Ivmphatic svstems

tem. Ivmphatics inintestine. factors cohancing miestinal

prodrug and delivery svsiems examples. parenierad drue

“administration for Ivinphatic transport.

Mliposomes

Strueturad components and classification. methods of preparation. sive reluction.
characterization, stabilitv. applications ,
¢} Drug targeting to hrain :
Phe blood brain barrier. transport through blood brain barricr. factors allecting |
drug permeation through BBB. strategies for brain drug delivery J

.y Nanoparticles ;
" Preparation techniques.  characterization.  biodistribution.  evaluation i

i
!
|

applications.
¢} Colonic targeting- Physiology of colon. dilficultics in colonic largeting

approaches- - prodrug. pil sensitive  polymers, polysaccharides. time  release |

Stems. osmotic systems, azo polymers. cvaluation.

RENCES
Advances in controlled and novel drug delivery. ed. by No K. fain, (BS
publishers and distributors. 2001 . .

Modern Pharmaceutics. 4" ed. Revised and Fxpanded. ed. by Gilbert S. Banker
and Christopher T. Rhodes, Marcel Dekker INC.. 2002

Targetied and controlled drug delivery. Novel carrier systems. S. P, Vyas and R.
K. Khar. CBS publishers and distributors. 2002.

Controlled and novel drug delivery. ed. by N. K. Jain. CBS publishers and
distributors, 1997, . ‘

Controlled drug delivery, concepts and advances, S. P. Vyas and R. K. Khar.
Vallabh Publishers, 2002. )

The theory and practice of industrial pharmacy, ed. by Leon Lachman, H. A.
Liberman, J. L. Kanig, 3 ed., Verghese Publishing house, 1987.

The science and practice of pharmacy. 21" ed., Remington, Vol Tang 11, B. 1.
Publications Pvt. Ltd., 2005.

Bioadhesive Drug Delivery Systems - Fundamentals. Novel Approaches. and
Development, Mathiowitz Edith. Chickering 111, Donald E.. Lchr Claus-Michacl.
Volume 98, Marcel Dekker Inc., Neéw York. 1995,
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2007
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6. Organic Chemistry. John McMurry. 3% Ed.. Brooks/Cole. Thomson Learning.
1999,

7. Organic Chemistry, Francis Carey. 3" I'd. McGraw 1ill

PH. \l{\lf\CFlJ FTCAL ANALYSIS 11 3hrsiweek
”\1 I . "_' ) o

No Inpu Hours

! Types of errory -l

refative standard
curacy. significant !

Concepts of errors: Mean, median, standard dovia
deviation. Absolute and relative crrors, Precision,
figures. Determinate and indeterminaie errars and the ways 10 minimize i
heme Variables in analvtical chemistry and scope of pharmaceutical i
naly !

O e e e

2. ;Solvcm raction i 6
f Principle. factors affecting liquid-liquid extraction ( Solvent. method ol ;
¢ extraction. stripping and pH effect. . salting out effect. cte). Soxhlet i
| extraction. Countercurrent Distribution. Batch extraction, Continuous
[ extraction, Multiple extractions. applications ( alkaloids. sodium :
~ ,,,.‘ benzoate, pilocarpine nitrate. any onc nasal drops ) - !
3. ’Rdmcmmctrv 4 !
JSHLH s law. Definitions of specific and molar refraction. factors :
jaffecting measurement of refractive  index (pressure. wavelength, i
{ temperature). Principle (Grazing angle of incidence. Critical angle of'l !
{ refraction). difterent types of refractometers ( Abhes. Pulfrich. Dlppmu I
‘ twpe) with construction and working of Abbes refractometer in detail ;
o Applications. - o ‘,,,‘_,.j‘,,...,,,,_,,
4. | Polarimetry | 6
;

‘!ntmduqmn to  electromagnetic  propertics  of lightwaves,
;mon()dmmmm radiation. production of lincarly polarized tight.
I definitions- circular birefringence. left and right ctreularly polarized
thl optical rotatory dispersion. molecular ellipticity.  circular
]\‘dlcmomm Instrumentation:  Light source. polarizer. sample cell.
i_analyser. Anisotropic crystals, Nicol's s prism. Determination of opncal]
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9. Nanoparticulate Drug Delivery Systems. Thassu Decpak. Dellers Michael. Pathak
Yashwant. Volume 166. Marcel Dekker Inc.. New York. 2007.
10. Microencapsulation - Methods and Industrial Applications™. Benita Simon.
Edition. Marcel Dekker Inc.. New York. 2006. -~
11. Controlled and Novel Drug Delivery, Jain No K. I Edition. CBS Publishers and
Distributors. New Delhi, 2004
12 Targeted and Controlled Drug Delivers- Novel Carrier Systems™. Vvas 8
Khar R K. 1™ Edition. CBS Publishers and Distribitors. New Dethi, 2062
t3. Ophthalmic Drug Delivery Svstems, Mitra, Ashim K_.-Volume 38, Marcel Dbk
Inc.. New York. 1993,
14, Encyclopedia of  Pharmaceutical Technology . Swabrick. Bosvhan, Volume
FOROT0 2131415161 7.18.19.20. Marcel Dekker Inc.. New York.,
. Oral Mucosal Drug Delivery, Rathbone Michael . Volume 74, 1996 Aol
Dekker nc.. New York, 1996, )

el

n

FORENSIC PHARMACY AND JURISPRUDENCE I hrs/meck
. JR— ——— e - - - p— RN
oS Topics Hhos —
. No.o . ! e
1 Historical pcr\pccli-\‘cs mcl\‘ldingl details of Chopra Committee and $athy !
SCommantee ' o
An objective study of the following Acts incorporating the latest amendrent:
A Pharmacy \ct 1948
e Dehinitions
e 2CTand State Councits - Compoesition and Function )
¢ Preparation of Registers and quahfications for entry e R
registers
e bducatonal Regulations and  Approval of  Cowses
Institutions
) e Offences and Penalues.
3 l);l—lg.\‘ and CosmeticsAct 1645 o T
{ e Delinitions, i
| e Advisory bodies: D1IAB and DCC Composition and Function ‘ .
! e Drug Control Laboratories and Gosernment Analssts : et
e Druy anspectors. _Licensing Authorties Contredling Authonies and
Customs Collectors,
e Provisions Governing Import, Manufacture and Sale of Drugs
e tabcling and Packaging ol Drugs .
¢ Provisions applicable to Manulacture and Safe of Avurvedic Druags
¢ - Provisions Governing Import. Manufacture and Sale of Homcopathic |
! Drugs.
: e Provsions Governing Import . Manufacture and Sale of Cosmetics
! » Various offences and corresponding Penalties } )
- Broad content of various Schedules of the Drugs and Cosmetics Act | E

and Rules ) ;

[ R !
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REF

hr {4

" factories Act 1953

l)ruLs and Magic Remedies (()hlttllnndhlg Advertisements) Act 1954

_Definitions. Prohibited Advertisements. Savings

Narcotic l)ruu and Psy Lh()ll(\plL Substances Act

e Definitions
e Narcotics Commissioner and other oflicers
«  Hlicit Traffic and measures to prevent illicit raftic of nplum
¢ _Offences and corresponding penaltics o
Dy pr (fonlr I Or 995 and New Drug Policy o
NMedicinal and Toilet | l’rgpamlmn\ (Excise Duaties) Act
. Definitions. restricted and unrestricted preparations
. Manufacturing in bond and outside hond

Prevention of Food Adulteration Act 1954
o Definitions

o Central board of tood standards. contral food laboratory.

and functions,
e Pubhic analy sts and food inspectors
lndmn Patents Act l‘)7\

Shaops and Establishments Act

" Bomba

e Definitions and Pr wisions

s Definitions and Provisions
" Indian Penat Code and Code of Criminal I’mggduru\

Conposttions

o Provisions pertaining to difterent Courts, junisdiction and power.
e Provisions goverming entry. scarch, arrest. bailable and non-batlable

oftences. Cogmizable and non-cognizable offences

lsecticudes Act

o Detimtions
e Procedure forficensing and reestiation of Insecticides
R ceetal

e Savings

ERENCES

“Forensic Pharmacy™. Kuchekar and l\admrc and ltkar. Nirali Prakashan ~"

cdition, 2005.

Publishers 2006, Mumbai.
Govt of India Publication of above Acts and Rules.
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CLINICAL PHARMACY AND DRUG INTERACTION 3 hrs/week

Sl'.l\.‘(il. '
1.

luplu i Hours

Coneept of clinical pharmacy. community pharmacy and hospital | O

|

I

1

\ pharmacy (delinition. scope and objectives) : ;
! Coneept of therapeutic drug monitoring and paticnt complianee .0

f Role of pharmacist as.a patient councitor A
S Rational use of drugs o
I PDrug - drug  interacuons possible  mechanisms and

% examples ‘

| - Drug interaction with food. alcohol. tehacco !

\ - Adv ‘l
: _ Detection and prevention of ADR L
1 - Drugs used in geriatrics. pediatrics and pregnancy . ‘
5 i
|
i !
i

\

se drug reactions - Types and examples

. Irrational drug combination

- Dosc @ and hepatic dysfunction

sument in renal

Goneral Introduction to drug disco and development
Pre- Clinical Stages

Clinicat development - phases of clinical trials

Commercial Aspects

REFERENCES

inmical Pharmacy Dy Tipaes. Dr. Bugar. U Edion, Career Publications. 003

2y Clinical Pharmacology- BN Beneti. M1 brown, G dition. Charchit!
Livingston. 20006

3) Text Book of Clinical Pharmacy Practice- G Parthsartathi, Karin Nytort fhosen,
Milap ¢ Nahata. Orientlongman. 2004.

4) Clinical Pharmacy and Therapeutics- Roger Walker. Clive Fdwards. 3 Ldition,

Churchill Livingston. 2003.

PITARMACEUTICS LABORATORY V 4 hrs/week

t

1. S.R.oral tablets —use of hydrophobic and hydroﬁhilic matrix materials
(monolithic and reservolr }- preparation and in vifro release cvaluation.
Dissolution testing— Marketed formulations of conventional tablets- sotuble drug
& poorly soluble drug (selection of medium)

. Ophthalmic DDS- Mucoadhesive gel and evaluation.

3
4. Accelerated stability testing of any suitabie drug/ formulation
5

Demonstration of sugar and [ilm coating ol tablets.

6. Microencapsulation by coacervation phase separation technique of a liguid
(volatile oil) & a solid (Charcoal/ Paracetamol) . evaluation of the products.
7. SR suppositories- PEG base and Hydrogel basc- evaluation of in vifro release.
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PHARMACEUTICAL ANALY

PHARMACOGNOSY LABORATORY I} ‘ 4 hrs/week

) Topics i Hours

MacFOsScopy. micrascopy of liguarice. clove, fennel, dill. cardamom. | 8
cinnamon. coriander, quassia. b kalmegh. picrorrhiza. asparagus. 1
Lixtraction and detection of ph\lnu\n\lllugn[\ of tulluwmg classes 2
(Any two examples of cach classy.
Flavonoids. glycosides iliquorice). valatile oils (clove, fennel. anise.

: dl”) . i

5

9

%)

6

8

9,

()ualvl.mu dlml
(d\dkudd m\rrh h-.n/mn guggal. and aloes).

sis of unanam/Ld drugs as covered in theory

- i

M|L|’0\LOPIL evaluation of /\\ur\ edic churna formulation & .nml\ sis |

of total wnnins from Triphala churma
" Murphological identification of drugs con cred m theory (valande oils !
and glycosides) any 20 samples :

Tatal . B!

s LABORATORY HI 4 firs/weck

Determination of pkal and pka2 of phosphoric acid.

Determination  of  HCl and  phosphoric  acid in a given  minture
potentiometrically.

Assay of paracctamol tablets. propranolol wblets, albendazole  tablets,
Ritampicin capsules as per LP.

Assay of quinine sulphate by fluorimetrs .

\lud\ of quenching cffects of indide 1ons on fluorescence of quinine sulphate
Assiy of pth\ lephrine hydrochlonde ophthalmic solution by ditterence
spectroscapy.

Assay of &affeme and sodium benzoate inpecton, by simultancons cquation
mcthod and absorbance ratio method

Assay of trimethoprim in cotrimoxazole tablets as per LP.

Assay of nifedipine and atenolol tablets by UV

10. Determination of streptomycin base cnlurununull\ from injection.

!

1. Identsfication of sample by TLC.

DDemonstration experiments:

Assay of sample by HPLC/ HPTLC/ GC.

Qualitatise analysis by LR

Determination of K+ from KCl by flame photometry.
Selection of mobile phase for T1.C.

Identification of amino acids by paper chromatography.

N
N
Rl
1

s

X RXY
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B f shade effect), . Applications. o B
s. rmuplu of Gravimetric Analysis w“?wk !
. 1S measurensinl 2o
« ravime trlL analy \ T
afieciihg nh'\lmum analy dkul.mon (rmvlmum Lm\u r
Apnplications: Asxa\ of Nickel by dimcthyiglyoxime and assay ol ;
| aluminium by oxine rLdLLnl _assay of Ba’ . “as BaS0, R <‘
6+ Miscellaneous- » « } :
Oxygen flask combustion method- (LP  apparatus.  analvsis  of 3
organically bound halegens. sulphur and phoxphorus assay of di- mdo ?
hydroxy quinoline) !

Aquametry- Different types of water present in a sample. analyvsis of | 4
water by Karl Fischer titrations. toluene distillation method. oven

. drving). Karl Fischer titrations- preparation of KI'R reagent as per 1P,
sstanddrdisation of KFR as per LP. Stability of KER. application for |
Ampicillin trihydrate) . ' '
Kjeldahl’s method-(Apparatus. methods of  digestion of  sample.
_application-anyone from 1.P).

I

REFERENCES
1. Vogel textbook of Practical Organic Chemistn-4" edition. 1934, Elbs &
Longmans. London.

2. Beckett & Stenlake-Practical Pharmaccutical Chemistry. 4% edition, 1988, CBS .
Publishers & Distributors. India. -
3. Gary Christian-Analytical Chemistry. 4" edition. 1956, John Wiley & Sons. New

York. -

4 Takeau siiguchi and Vinar Brochmann Hanssen-Pharmaceutical Analysis, 17
cdition, 1997 CBS Publishers & Deainibuaion

S.OMEITES FLB. of Analvtical Chenvan, ' cdition. 1963, Me Graw Hill Book
Company. New York.

6. Grant. hugene L. Leavenworth, Richard S -Statstical Quality Control. 40
edition. 1972, Mc Graw Hill Kogakasha Limit. Tokvo.

7. LP.USP.B.P. European Pharmacopocia

Page 4 of 14





image6.png
BIOCHEMISTRY I 3hrs/week

S, ' _ e
- Topic I Hours
No ) o o
! Carbohydrates ' 10 i
Definition. biological roles. aidoses and Ketoses, trioses o hexoses. D-1.
fnotation. Fischer and  Haworth projection formulae (glucose  as
; example). Monosaccharides ringing from trioses 1o hexoses (Fisher |
! projection. names and abbreviations of common sugars). Reactions of’|
! carbohydrates  —  optical propertics. oxidation.  reduction, }“
| hemiacetal/hemiketal Ibrnmtimy acctate/ketal formation.  glveosides. !
| acid catalyzed rearrangement. base catalyzed rearrangement, hydrazone :
[ formation.  mutarotation.  anomeric  carbon.  Disaccharides and ’
I polysaccharides - introduction to structures of simple compounds and | ;
" their biological role (sucrose. maltose. lactose. cetlulose. starch. | :
 amvlose). Unusual sugars like ulucose amine. muramic acid. cie.
2. | Protcins ' 10
Definition. biological roles. amino acids types, structures, names. three
- letter abbreviations. one letier codes. unusual amino acids. Reactions of
amimo acids  actd base behavior, isoctectric plLopicat activity, N-7
acviation. ninhvdrin reaction. reaction with Huorodinitro benzene,
dansyl chloride reaction. Fdman reaction. Schidl base  formation.
esterntfication. side chain reactions Peptides and proteins. peptide bond
sand®its special propertics. introduction to primary. sccondary. tertiary i
. and quaternary protein structure and their features in brief. ‘ R
3 Nucleic acids X 6 !
j Definition of DNA  and  RNA. nitrogenous  bases,  nucleosides. ; :
Fnucleotides. structure of DNAL shorthand notation of DNA polymers. ;
i‘ melting and annealing of DNA. brief introduction (o senriconservative !
replication and information tlow via mRNA to proteins. Types of RNA- |
;-4 MRNA, (RNA and rRNA - their structurc and their biologieal role, |
4. | Lipids : o
Definition.  biological roles. fatty acids - saturated. unsaturated. E :

i
|
i
1

shorthand notation. common fatty acids. Propertics of fatty acids

physical properties. formation of esters. triacvlglyeerols, fats vs oils.
acid value. jodine value. ester valuc. rancidity. hydrolysis of fats.
hydrogenation of oils. Compound fipids  phospholipids. sphingolipids
glyeolipids. Structure and biological roles of some common compound
lipids. Iniroduction to terpenoids - fat soluble vitamins and chole

1

Vitamins
Detailed description of the mechanisms involved in the biochemical
roles of vitamins A, D. I, K. B}. 32, Niacinamide. B6. biotin, folic acid.
ascorbic acid. lipoic acid. inositol and pantothenic acid. Biological role
of B12 (without structure).
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