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r'<iORTH~IAI1ARASHh{A.l.INI\'lCRSIT\', JALGAOl\:
, '

SCHEMIC OF EXAMINATION OF 8. PHARMACY.

F1]'i:ALYEAR 8. PHARMACY

,

-
500Total: 700

Grant Total: 1200

)

, Sf, Subjects Theory Practical~

N.
Univen;lt Ses~;onal Total Un; ersit Sessional Total

H" Marks Marks Marks Hrs. Marks Marks Marks

4.1 Pharmaceutics - TIl OJ 80 20 100 06 80 20 100
4,~ Biei harmaceutics & Pharmacokinetics 0) 80 20 100 -- -- -- --
4 3 Pharmaceutical Medicinal} Chemistr' 0) 80 20 '00 06 80 20 100
4A Phannaceulical Anal 'sis - III OJ 80 20 100 06 80 20 100
4 5 PharmacolOlZY& Bioas:;~v 03 80 20 '00 06 80 20 100
46 Pharmaco os '& Phvtochemist -[1 OJ 80 20 '00 06 80 20 '00
47 Pharmaceutical Jurisprudence & !l.larketing OJ 80 20 100 -- --

Mana~<,mem !
•••

:~ :.>



NORTH MAHARASHTRA UNlVERSITY,JALGAQN

STRUCTURE OF B.PIIARMACY COURSE "SCHEME OF IU£!lING

FlNAL YEAR B, PHARMAQ'

S,. Subject Thw", Pnuoo.
N•.
4.1 Pharmaceutics - III OJ OJ
4.2 Bio harmacelltics & Pharmacokinetics 03 -- -4.3 Pharmaceutical J edicinal Chemis 03 04
4.4 Pharmaceutical Anal sis - III 02 03
4.5 Pharmacolo & Bioassa ' 03 03
4.6 Phannaco "' &Ph ochemist -II 02 OJ
47 Pharmaceuticallurisprudence & Marketing 03 --

ManQ2ement

Total :- 19 16
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NORTH MAHARASHTRA UNIVERSIn', JALGAON
FINAL YEAR B. PHARMACY SYLLABUS

4.1 -Phllnnllc~utics-IlI (Theory)
(3Hr~/week)

(!'i4 dfg:t tim ' •• Ztlfl)
SrctioQ- I

TOPICS Hn
L Parenteral preparations:

,) General requirement' OJ
Types and their formulation with reference to powder for reconstitution

Isolution, solutions, suspensions, emulsions and depot preparations,
preparation of sterile. water for injection. Pharmacopoeial evaluation of I
sterile water for injection

,
;

b) Containers and closures (glass, plastic and rubber) and their evaluation, OJ I
form, fill, seal technology, evaluation of containers and closures including

,,
a mention of compatibility testing (to be covered more extensively under
stability).

oj Design offacilities and environmental control: Basic design concept, 05
cleanliness, classes, air handlillg(HVAC systems), HEPA filters, Laminar
flow, and laminar tlow rooms, change room design, materials of
construction, sterilization, validation of environment and filters,

dJ Personnel factors: Selection. Training, munitoring, and motivation 02

C concept to be considered for education of workers - personal hygiene,
gowning and entry procedure, resteidion in work area and importance of
the same.

oj Processing of parenteral products by terminal sterilization, filtratiOn, OJ
sterilization and process validation

0 Quality control and Quality Assurance, OJ
2. Ophthalmic products: anatomy and physiology of the eve, general 07

requirement I safety consideration, formulation, isotonicity adjustment.
Isotonicity calculation, manufacture, package, and quality control
Introduction to insert occuserts

J. Production man~ment: Total Quality Management, materials. inventories, OJ
ABC concept, EOQ, cost controls,

4. Pilot Plant scale up technique- Groups responsibilities- facilities- example of OJ
scaling up

C' Section-II
TOPICS H"

I. Blood products: Historical background, exclusion, and inclusion criteria for 08 I
Ithe donors - collection and storage of blood, whole human blood and products

obtained from it including plasma constituents such as fibrinogens, thrombin, 1
globulin's and albumin, Methods used for these and their packaging, Quality I
control of blood and its constituents- plasma substituents and plasma I
exnanders- uroduction ofDexlran b fermentation- official injection of I,

3
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03
06

------dextJlln

Oral and controlled drug dehvery. Detlnation - Historical development,
components of a therapeutic system. Classification - details of matrix and
diffllsion control systems
a) Biopharmaceutical aspects - steady state concept and calculation of

maintenance dose, loading doses
b) Steady stale diffusion, lagtime, diffusion cells and study ofpermeabilily

of polymer and hiological membranes. Dissoilltio,!" Thediffusion later
model, dl1lg release, drug in polymer matrices, effect of porosity and
tortuosity, membrane control, reservoir type devices

c) Design and evaluation ofSR & CR preparations
d) Briefintroduction to polymers
e) Introduction to Novel Drug delivery Mucosal, trasdCllnal, parenteral

implants and pl.lmps, IUD. osmotic pumps, bioadhesive, targeted
delivery, externally modulated devices and delivelY- Iontophoresis,
sonophoresis etc (No details to be taught)

Medicated Aerosols: Components, Manufacture and Evaluation
Stability testing of pharmaceuticals
Mechanism of drug Instabilitv Hydrolysis, oxidation, isomenzation,
photochemical decomposition ofpltysical instability and polymerization A
revision of review of mechanism of physical instability in dosage forms
Interaction with containers and closures and their evaluation- compatibility
lesting. Chemical decomposilion in the solid state stability tesling if drugs and
tentative expiration date, OGMP guidelines in stability testing and expiration
dating

5 Factory layout: Different department. services and utilities I ()2

6.__0_'_'_im_ization_'_f_m_'_'__'_f,_"_urins_,_,._o_,,_,_,_~__of d~~~r_en~d_o_~_g_'_f_O_,m_,__ ~ ~J

3
4

I2

7f

Tnt Books:
Industrial pharmacy- Lachman et a1
References Books ;_
I) P'ceutica1 dosage forms _Ansel,
2) American Pharmacy - Dittert.
3) Remington's Pharmaceutical Sciences _Alfanso R Gennaro.
4) Bentleys T,B. of pharmaceutics_ Rawling.
S) Frbisher - Fundamentals of microbiology
6) Industrial Pharmacy (Lea & Febiger), Modern Pharmaceutics _ (Dekker)
7) Groves - Parenteral Products,
8) Hanlon - H. B. of Package Engg,
9) Swarbrick & Boyan - Encyclopedia of Pharm Tech,
10) Modem pharmaceutics- Banker & Boylan

-



NORTH MAHARASHTRA UNIVERSITY. JALGAON
FINAL YEAR B. ~HARi\fACY SYLLABUS

4.1-Pharmaceutics-lll (Practical)
(3Hrslweekl

( lfM effg:t tiyrp ,. 1991)
Srction. II

Note: I) Products may be assayed to evaluate accuracy in regular practicals. Assays are
not to be given to students in University examinations,

2) Forml.llation of different dosage forms should give stress on raw material
specifications, preformulation, process control>, and documentation,

3J Pharmacopoeial evaluation (If containers for paremra!s
4) Formulation and evaluation of the following dosage forms:

i) SVPs
aJ Ascortic acid injection I.?
b) Calcium gluconate injection J.P,
c} An injection containing demollStraling co-solvem phenomenon
d) An injection containing colloidal calcium with vitamin D,

Ii) LVPs
a) Sodium chloride and dextrose infusion I P,
b) An injection containing fat emt.:lsion

iii) Ophthalmic Preparations
a) Sulphacetamide eye drop B.P.c.
b) Tetracycline eye ointmenl LP,
c) Chloramphenicol eye ointment ]P.

iv) Accelerated stabil ity testing of 11,1injection
v) In vitro drug release studies for sustained release preparations

vi) Biollvalibility of su!phametha><aZolei theophylline

BOOKS:

L Industrial pharmacy- Lachman et al.
2. P'ceutical dosage forms - Ansel
3. Dittert, sprowl American Pharmacy (J.B. Iipincott)
4. Martin, Remingtons Phannaceutical sciences, (Mack!
5 Harikishan Singn, Pharmacopoeias and formularies. vaHabh Prakashan, Dehli)
6 M.L. Shroff General pharmacy Series
7, Mittal, Pharmaceutical Formulations
8, I.P., B.P., B.P.c., U.S.P.

5
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Set'lion _II

TOPICS Urs.
Mechanisms of drug transport:_ Different mechanisms of drug transport, 06
passive transport & pH - partition theory, Facilitated diffusion, Active
transport, Blood & its dJ1Jgbinding constituents as carriers of drugs in the
body, Perfusion, limitation & permeab;lity limitation in drug transport,

2, AbsOfJItion :.Modified pH - partition theory or effect of unstirred water 16laver.

NORTH MAHARASHTRA UNIVERSITY, JALGAON.
FINAL YEAR B. PHARMACY SYLLABUS.

4.2 Biopharma••..tutics lind Phllnnarokinttks. (Theory)
(J hrs/week)

( .!:/Il!efh« _lair, Jm)
Section_ I

TOPJCS
Introduction :- Detinilions of lI~rption, distribution, mt..1ahoJism,
excretion, elimination, disposition, firs! pass effect, emerohepalic _ cycling,
bioavailability, biopharmaceuticals, pharmacokinelic & pharmacodynamics

/
' 2 ConCl'ph of comp.rtment models:_ Pharmacokinelie of one companment

model drug, mathematical treatment to pharmacokinetic upon 1.V.bolus
dosing, r V,infusion & first order extravascular input \fullicompanmeol
model behaviour(excluding derivation or mathematical treatment), Central &
peripheral Compartments, distribution phase & pseudo distribution
equilibrium phase.

Definition ofpharmacokinetc parameters including volumes of
Distribution, clearance, biological halflife, renal clearance, non-renal
clearances, additivity of clearance. abSOlute bioavailabi lity, relative
bioavailability, bioequivalance & other miscellaneous parameters. Methods of
estimation of pharmacokinetics parameters & parameters ofbinavailabiJityl
bioequivalence including method of residuals, rate metbod & signma-minus
method of estimation of renal clearance. area under the curve, area under
moment curve, mean residence time

3, Plasma concentration & therapeutic response, An introduction to
pharmacodynamics,

4. Non-linear pharlllacokillelic:_ Non.linearitie., in absorption &
elimination. Examples of drug showing non- linear absorption or
elimination's, individuaJisation of dosage regimens & non- linear
pharmacokinetics

5. Dosage regimens :- Factors affecting dosage regimens, utility curve &
therapeutic window, multiple dose pharmacokinetics. Fluctuation,

I aCcumulation index,'steady state concept, time to reach steady state, loading
dose, maintenance dose. drugs requiring individualisation of dosage
regimens _ a discussion

L '-_,
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Physiochemical factors affecting the bioavailability of drugs DissolutiOll
rate & methods of enhancing dissolution rates, official & unofficial method~
of estimation of dissolution! invitro release of drugs from dosage forms In
vitro, in vivo correlation & its significance, Physiology ofOlT & oral
bioavailability, formulation & dosage fonns related factors affecting ora)
bioavailability, physiochemical & physiological factors affecting
bioavailability of drugs from parenteral route- eg, ofprocain penicillin-G
suspension & insulin-zink suspension, basic concepts of intranasal, oral.
mucosal, rectal, transdermal, intravagional, opthalmic & intrauterine delivaT)'
of drugs

3, Distribution:- Rate of distribution, perfusion limitation & permeability
limitation. Extent of distrubution, plasma & tissue binding of drugs, drugs
with small, intermediate & high volume of distribution & their relative
plasma & tissue binding,

4. Elimination;- organ clearance concept, Hepatic clearance, hepatic
extraction ratio, blood flow hmitation in hepatic clearance, first pass effect.

5. Clinicalllppliulion :- EffeCI of enzyme induction, enzyme inhibition, blood
flow & protein binding on hepatic clearance, bioavailabilily. steady state
plasma concentration & dosage regimens. Renal clearance & mechanism of
renal excretion, estimation of renal clearance, factors affecting renal
elimination: Clinical application. Biliary clearance, enterohepatic cycling &
other miscellaneous modes of drugs elimination.

05

05

Total Hn. :- 65

Books:
L Biopharmaceutics and relevant pharmacokinetics- Wagner 1.e.
2 Current concept io the phannaceulical science Biophannaceutics- Swarbrick J.
3, Current concept in the pharmaceutical science: Dosage fOlm design and

bioavailability:- Swarbrick J.
4, Fundamentals of clinical pharmacokinetics: Wagner J C,
5 Biopharmaceutics and clinical pharmacokinetics- Gihaldi M.
6. Clinical pharmacokinetics: Concept and application_ Rowland M.
7. Biopharmaceutics and clinical pharamacokinetics- Nolan R.E.

1
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NORTH MAHARASHTRA UNIVERSITY, JALGAON
FI"lAL YEAR B. PHARMACY SYLI.ABUS

4.3 -Pharmaceutical (Medicina') Cherniltry.11 (Thl'Ory)
f3Hrslweeki

(",.."'«In- i•. 1m)
______ ~S~ect.ioD.I

TOfJ.CS --:-- _
~~- "._.~

11- Introduction to QSAR
12. Introduction to ReceplOr Concept
3 fntroduction to Prodrug, soft dnlg and orphan drug

I,4, Drugs acting on cholinergic nervous svstems-
Bethanechol, Carbachol, Methachohne. Neostigmine, demecarium,

I Physostigmine. Ambcnonium chloride, Echolhiophatc iodide, IsofhJrophatc,
Parathion, Parnxoll, Malathion. Pralydoxine, Atropine. Acopolamine,
Hyscymine, Hoatropine, Dicyclomine*, Cyclopemolmc*, f'apaverinr
Mecamyramine, Piperodolate*, d- Tubocurarine chlOride, Succinyl choline

I chloride, Erophonium bromide
5 Drugs acting on adrenergic nervous system'
' Methyldopa* Guanethidine" reserpine, Ephedrine, Phenylpropanolamine,

Amphetamine', Methamphetamine, Phenteramine, I'argyline, Norepinephrine,

I Epinephrine, Phenylphrine, Isoproterenol, MetanninoL Salbutamol',
Phenoxybenzamine, dibenamine, Tolazoline", Phentolamine, Sotalol,

I Propranelol, Practalol, Atenelol, Labetelol, MetoproloJ
6 General Anesthetics:

Ether, Nitrous Oxide. Halothane, Ultra shon acting Barbiturates
7 Hypotensive agents:

Nitrites, amylnitrites, Glyceryl, Nitrite, Srn:iiumnitrite, Tetranitrate, mannitol,
tetranitrate, Pentaerythritol telranitrate. lsosorbide mononitrate, isosorbide
dinitrite.

8, Analgesics, antipyretICS and anti-infiammatory agents
Aspirin*, Acetoaminophen", Phenylbutazone', Oxyphenbutazone, Ibuprofen,
sulindac, naproxin, Probencid. Allopurinol, ketoprofen. Oxycams like
Piroxicam, Mimesu!ide, Fenamates,

9. Narcotics Analgesic Agents.
Morphine, Oripavin, Codeine, Ethylmorphine, Dihydroxycodiene", Metopan.
Levarphanol, Dextromethrphan, Meperidine', AniJiridlfle, Methadone",
Meperidine, Aniliridine, Methadone, Mepiridine, De~(ropropoxyphen and
Pentazocine.

I ID.Non-narcotic analgesic agems
Dextropropoxyphen" and Ethnheplazine, Morphine anlagonisls, n- Allyl-nor
morphine levellorphone, naloxene

II, Drugs llClingon Alzheimers disease:
Tacrine, Velnacrine, Aniracctam, Sibopiridine.

12. Antihyperlipidemic agents:
Lipoproteins_ Classes and metabolism- Hxperlipoproteineamias, types and

8
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therapy. Drugs- clofibrate, gemfibrozil, HMG COA reductase ]

L__"_h_'b_'_'"_'_'_(P_ro_,_,_,,_,_,', __,,_L_"_'_'_"_'_"_,_S_'_ro_,_,_,_,,_,_',_,_, _R_'_"_'_'-_C.h.".,.,.".y_,,_m_"_' L_

Section. n
TOPICS

L Drugs acting on centllli nervous system
a) Hypnotic and sedative:

Chloral hydrate, Ethionamale, Glutethimine*, Phenobarbitol, Talbutal,
Pentobarbital", Secobarbital, Hexobarbital, Nitrazepam, Bromazepam,
Ternazepam, Midalzolam

b) Drugs acting as BnliconvulsanlS:
Phenetoin*, Mepbentoin, Trimethadione, Paramethadione, Clonazepam,
Phensuximide*, ethisuximide, Phenacimide, Phenobarbital, Mephobarbital.
(Classification of barbiturates), Metharbital, Primidone, Carbamazepine,
Sodium Valproate.

c) Psychotherapeutics agents: Phenothiazine such as
Chlorpromazine., Triflupromazine, Fluphenazine, Carphenazine,
Chlorprothllcine, Thioridazine, Fluplenthixol, Haloperidol,
Chlorodiazepoxide, Flurazepam, Oxazepam, Diazepam*, Meprobamate*,
Imipramine, desipramine, Amitriptyline, Nortriptyline, Doxepin,
Phenelzine, Nialamide, Tranylcypronine, Pargyline, Fluoxctine, Loxapine,
Melindone, Pimo7ide.

d) CNS !!limulant:
Phenmetrazine, Phendimetrizide, FClIfluramine, Methyl phenidate,
nikethamide, Ipromiazide, Picrotoximes, Tetrazole, and Hydrazine
derivatives (5 only), Amphetamine, Methamphetamine,

2, Antihistaminic and antiemetics and antiulcer dl1Jgs'
MetrocJbpramide, Diphenhydraminc"', Do:.:ylamine, Triproiidine,
Chloropheniramine"', AntazoJine, Cyproheptadine, Terferadine, Cimetidine,
Omeprazole, Lansoprazole, Ranitidine, Famotidine, Ondansetron,
Tripelenamine*.

3. Steroids:
a) Classification of steroid, configuration, and confolTl1ation
b) Adrenocorticoids: Cortisol Hydrocortisol acetate, f1udrocortisone acetate,

Betamethasone, Flucinolone, Acetomide, Triamcindone, Methyl
prednisolone,

c) Androgens and anabolic steroids: Testosterone, Fluoxymesterone,
d) Estrogens: Ethyl estradiol, Estradiol, MestramoL Chlorotrainisene Estrone. ., ,

Dtenesterol, Diethylstilbestrol, and other non steroidal estrogens
e) Progestational agents: Progesteron, Norethindroe, Norgestrel,

Dimethisleron. Introduction 10a steroid molecule, the following functional
groups:
L 9-Alpha-fluoro-ll-beta hydroxy
2. 17-Alpha-Ethyml and 17- Beta Methy!
J. lfi--.Alpha, 17-BctaAcetonide
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TOlalHoun: 75

5

f) Oral contraceptives ----
4, Drugs acting on Parkinsonism

Benzotropine mesylate, f'rocy[idine, Orphendine hydrochloride,
Ethoprapazine, levodopa, carbidopa, Benserazide. Amantadin".,
Cardiovascular and antihypenensive agents
Calcium channel blockers, [antosides A,B,C, Strophanthin, Gitoxin, Digoxin,
Quinidine, Procainamide., Nifedipine., Amlodipine. Verapamil,
Antihypenensive agems which ehcit their action through autonomous nervous
system previously described under I and 2, Clonidine •. Diazoxide, Hydrazone,
ACE inhibitors, EnaJapril and related drugs, Vasodilators such as Amyl nitrate.
Nitroglycerine, Isoxsuprine, Ny[idrin. Sodium Nitriprusside

The above classes of drugs should be discussed in relation to:
L [ntroduction to rational development (ifany)
2. Medanism of aClion,
J Synthesis of compounds with asterisk(~}.
4 Structure_ activity relationship
5 Generic names
6. Chemical nomenclature
7, Detailed classification of each class
Tut Books:
J Prineipa[s of medic ina! chemistry, F(lye, Lemke and Wiliams, Indian edition R [

Waverly Pvt, Ltd, New Delhi 1995
2. Wilson and GisvoJd, Textbook of Organic And Pharmaceutical Chemistry, I,N.

Delgado, WA Remers
3 Kadam 5,S, Mahadik KR, Bothra K G" Principles of Medicinal Chemistry,

Refe •.••nee Book.:
I J8. Stenlake Vo[ I&II: Foundations of Molecular Pharmaco[ogy- The Chemical

basis of drug action,{Ath[one Press- The University of I~ondon)
2 Essentials ofMedicina[ chemiMJ)' by Koralkova~. 2ndedition, Wi[ey-Inter-scienoc

Pub [988
3 The Organic chemistry of Drug Synthesis: Daniel Ledmicer. Jonn Wiley and Svns

Inc Vol. [-6
4 Profiles of Drug Synthesis: VN, Gogte
5 Burger's Medicinal Chemistry and Drug Discovery(Vol 1-5) Wiley Inter science

Pub.
6 Textbook ofPharmaceutica[ Chemistry by narkishansing & Kapoor.

10
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NORTH MAHARASHTRA UNIVERSITY, JALGAON
FlNAL YEAR B. PHARMACY SYLLABUS

4.3 -Pharmaceutiral CVil'dicinal) Chemistry-II (Praclicals)
14Hrslwl'd ..)(w. dW:t t;em J'* 10(1)

1 Synthesis of sulphamlamide:
Step I- Synthesis of Acetamlide
Step-II- Synthesis ofParacetamidobenzene sulphonyl chloride.
Step-Ill- Synthesis off'aracetamidobenzene sulphonamide.
Step IV- Synthesis of Sulphanilamide.

2 Synthesis ofCinnam,c acid:
Step:-I Synthesis of Benzaldehyde.
Step-II Synthesis ofCinnamic acid

3. Synthesis ofChloramin-T
Step-l Synthesis of Toluene P-sulphonamide
Step-II Synthesis ofOichloramine-T
Step-HI Synthesis of Chloramine- T

4. Synthesis of Benzocaine:
Step-I Synthesis of 1'- Nitrl)benzoic acid,
Step-IT Synthesis ofP_Aminobenzoic acid
Step-Ill Synthesis of Benzocaine,

5. Synthesis ofPhen}1oin,
Step-l Synthesis of Benzoin
Step-II Synthesis ofBenziL
Step-III SynthesisofPhenytolO,

6: SynthesisofBenzhydrol.
Step-I Synthesis ofBenzophenone
Step-II Synthesis of Benz hydro I

7 Synthesis of Iso nicotinic acidlNicotinic aeid
8 Synthesis of Anthraqllinone .
9. Synthesis of Methyl Salicylate.

Note:-
1. 4 Hrsrweek
2. At least 15 experiments should be carried out
3, Annual practical examination- 6 Hrs

Book$:
1 Textbook ofprltClical'organic chemistry- AI Vogel
2 Pmetical organic chemistry- Mann and Sanders

11



NORTH MAHARASHTRA UNIVERSITY,JALGAON.
FINAL YEAR B. PHARMACY SYLLABUS
4.4-Ph.rmaceutical Analysis-Ill. (Theory)

(::'.HriVweekl(w» «ffstb!mJlfr.lt1fJ)
Section-'

TOPICS
1) Introduction:- Pllarmacopoeial monograph, Literature collection, data
handling & expression ofanalytical re!iUhs,dO\'"Uffientation & reeord
keeping

2) Validation of Analytical methods as defined in USP
3) Radioimmuno assay (RIA) & related immunoassay techniques, ELISA

technique: theory, instrumentation & applications
4) StlltiltiCl& statistic.l quality control:- Statistics in Q.C .• definition of

leons, normal distribution, T-teS!, F-IeS!, linear regression, correlation
coefficient Method, ofstatislicai analysis as applied to sampling &
interpretation of results, regression lines, sampling procedures.

S) NMR spectrnscopy :-Introduetion to NMR., basic pnnciples involved,
instnJmentation, chemical shift, spin-spin coupling, applications,
Quantitative analysis

6) Ma.!!sspectroscopy :- Principles & theory, instJ1lmemation, application of
mass sDeetroscoov Mass s~troscoDv-mass snectrosco- (MS-MS'

Section-II
TOPICS

I) Chromatography:. Terminology, retelltion time & volume, adjusted
retention volume, specific retention volume, relative retentIon volume,
height equivalerrt to theoretical plate, temperature progJlllIlming,
resolution, partition coefikient, qualitative analvsis, column performance,
internal standards, nonnaliulion, derivatives, detection. Classification of
chromatography, adsorption, partition, gas-liquid chromatography. size
exclusion (Gel) & ion exchange chromatography to discussed in brief.
Column chromatography, paper chromatography, thin layer, high
performance thin layer, gas & high perfonnance liquid chromatography &
their applications.
a) Paper chromatography:_ Introduction, ascending, descending,

circular & two dimensional chromatography, applications.
b) Thin layer chromatography. - Introduction, selection of adsorbent,

preparation of the plate, spotting. development of chromatogrmn,
detection of compound, recovery of components, quantitative
measurement", applications.

c) Gas chromatography'" Introduction, carrier gas, columns, injection
system, detectors, thermal conductivity detectors (TCD), electron
capture detector(ECD}, thenniionil; detector(TID). tlame ionisation
deteetor(FlD\ nitro"co hos homs detector{NPD', nhotoionizalion

12
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detectorfPlD), head space analysis, applications, programmed
temperature gas chromatography(PTGC), gas chromatography_
mass spectroscopy(GCMS).

d) HPLC.- Instrumentation, pumps (reciprocating pumps,
displacement & pneumatic pumps), mobile phase reservoirs,
solvent treatment systems, isocratic elution, gradient elution,
injection system. Detectors, photometric detectors(single
wavelength, multi wavelength, variable wavelength, diode array,
fluorescence detectors), refractive index detectors, electrochemical
detectors. Columns: analytical columns, guard columns, column
thermostats, types of column packaging, HPLC-MS.

e} Ion exchange chromatography ;- [on exchange resins, applications,
t) Gel permeation chromatography - Introduction, apparatus & 02

techniques. 04
2) Raw Material Analysis (RMA).,
3} Packaging Malerial Testing (PMD:- Testing & primary packaging

materials, bottles, tubes, testing foils, permeability of plastics, burst &
tensile strength, testing of secondary packaging material" cartons drop test,
folding endurance test

Tolal Hrs, :- 46

BOOKS:
t. Grant -Statistical Quality Control (MaGraw Hill).
2, Lamprecht-Implementing ISO-9000 series (Dekker)
3. Instnlmemal methods of analysis- Willard, Dean
4. Instrumental methods of analysis-Ewing.
5. Pharmaceutical analysis-Higuchi and brochmann
6 The quantitative analysis of drugs- Garrat
7 Analytical chemistry- JI.1EITESH.B
8 IP, USP,BP, European J'harmacopocia, riltemational pharmacopoeia
9, Analytical profiles of drug substances -Florey
10, Analytical chemistry_ gany Chrisian
II. Principles of instrumenta! analysis- Skoog
12. Chromatography- Hallmann.
13. Chromatography_Browning
14. Calculation of analytical chemistry- Hamlton, simpson ami ellis
IS. Quality assurance Guide- OPPI
16. Quality control handbook-Juran
17. Vogel textbook of quantitative chemical analysis

13



NORTH '\fAHARASflTRA UNIVERSITY, .IALGAON.
FINAL YEAR B. PHARMACY S\ LLABUS
4.4- Pharmaceutiflll Analysis-III. (I'raclicals)

OHrs/week \
( Wid! dfqt Ijpm 'm10fl )

I) Identification of drugs & impurities by nc.
2) Determination of Nitrogen in P'ceulicai formulation u~ing Kjaldhal's method
J) Test for evaluation of packaging materials which should include burst strength.

tensile strength(us;n!! universal or Olher suitable tester J, moisture vapor transmission
(using permeability cups) this !Cslcan be performed Onpolyethylene or other plastic
as well as craft papers used for packaging

4) Finished product evaluation should include the general test industry including the
recording of

i) Description
ii) pH
iii} Vi~cosity_
IV) Optical rotalion
v) Clarity
vi) ACldity
vii) All-alinity
viii) Limit test.
ix) Assay

Following examples to be considered
a) Propanolo! injection.
b) Chloramphenicol eye drop,
c) Frusemide injection,

5) Excipients . Evaluation offollowing excipients may be considered
a) Hydroxypropyl methyl cellulose
b) Carbox}' methyl cellulose

6) De1enninatioll of the uniformity of dose from isoprenaline aerosol inhalatIon
7) Separation of mixtures using paper chromatography,
8) Assay offollowing finished products as per IP

a) Paracetamol tablet.
b) AJbendazole tablet
c) Carbama'2pine tablet.
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NORTH MAHAR-\SHTR-\ -VN(V[RSITY, JALGAO~.
FINAL YEAR B. PHARMACY SYLLABUS

4.~PharmacologJ' & Biollsn}'. (Theory)
(3Hr,;/week)

( W14 ".-".",.,. ,2'/11)
SectioD-I

TOPICS
I) Bioassay:-

aJ Principles & importance of bioassay.
b) Bioassay ofTet8nus toxoid, Insulin, Digitalis_
c) Pyrogen testing.

I) Chemotherapy:-
a) Development of chemotherapy
b) Sulfonamide & trimethoprime
c) QuinoJones & Huroquinolones
d) Penicillin & Cephalosporin
e) Tetracycline& Chloramphenicol.
f) Macroloid antibiotic, Aminoglycoside antibiotic. polyene &

polypeptide antibiotics.
g) Chemotherapy of Tuberculosis & Leprosy
h) Chemotherapy of Malaria.
i) Chemotherapy of Helminthiasis
j) Chemotherapy of Vira! & Fungal diseases
k) Chemotherapy of Malignancy.
I) Chemotherapy of Amoebiasis & other protozoal infections

I) Immunopharmacology:-
aj Immunosupressants
b) Immunostirnulants
cj AIDS,

4) Drul! Induced Diseases.

Section-ll
TOPICS

I) Pharmacology of Drugs Acting 00 Central,Nervous System.
II) Nellrohamona!trllnsmissioo,
b) Alcohols,
eJ Sedative & Hypnotie,
d) Anticonvulsant.
e) General Ane~thctics.
t) Analgesics & anti-inflammatory agents.
g) Psychotropic Drugs (Antipsychotic$, Antidepressants &

Aoxiolytics).
h) CNS stimulants,
i) Antinarkinsonian drulZs

1S
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1) aj Insuhn & Oral Hypoglycemic Agents.

b} Sex Harmones & Oral Contracepll\es
2) Drug-drug interaction _

a) Drug-foodinteraction,
b) Classificationof Drug-druginteractions
c) Basicconceptsof me(.hanismof Drug-drugI'''",'io',. _ I 02

4) Investi lional Oru ~ ~

BOOKS:
I Goodmann and Gilman- Pharmacological basis ofthelapeulic~ Vol.J & Vol II
2 Satoskar R Sand Bhandarka:"o Pharmacology and lherapeutiocs Vol. r &. II
3, Lewis pharmacology _Crossland
4 Laurence D Rand Bennett- Chemical phannacology
5, Rang and Dale- Pharmacology
6 Sheth and others_ selected topics In e'lperimenta! pharllHCology
7 Pcrry- Phannacologkal experimems on isolaled preparation
8 McLeod LJ -Pharmdcological e.~periment5 on inta{1preparations
<) Gailande B.B and Nanivadekar -Tutorial, in pharmacologv

NORTH MAHARASHTRA UNIVERSITY •. IALGAON.
4.5-HNAL YEAR B. PHARMACY SYLLABUS

Pharmacology & Bioa5say. (Pr"lIclical)
(3Hrslweekl

( )Viti dfttrt Jjom.h4r. 2001)
I) To record concentration respon,e cu,",,'e(CRCl of Acetylcholine using Frog rectus

abdominis muscle.
2) To lind Dutthe strength of given sample of Acetylcholine by interpolation bioassay

using rectus abdominis muscle offmg
3) To estimate the strength ofunknoWJ1 sample of Acetylcholine by Four point bioassay

using rectus abdominis muscle oflTog
4) Bioassay of Gallamine/ d-tubocurarine using rectus abdomini~ muscle of frog
5) To study the effect of Adrenaline On i,olated heart ofli-og,(On rate & force of

contraction j,

6) To study the effect of Acetylcholine on rate & force of contraction of isolated fTog's
h~rt

7) To study tbe effect of ions On isolated frog's heart (Calcium. Potassium, Sodium).
8) To study the effect of Antagonist on isolated frog's heart. (Acetylcholine & Atropine

sulphate)
~monslralion :-

1) To study the mydriatic effect of topically applied Atropine on Rabbit eye.
2) To study the Analgesic effect in mice using tail flick method
3) Determination ofLD50 value
4) To study the elTect ofloca! anaesthetic on rabbit eye
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NORTH MAHARA.SHTRA UNIVERSITY, JALGAON.
FlNAL YE,\R B. PHARMACY SYLLABUS.

4.6. Pharmacognosy & Phytochemistry .11. (Theo!'),
(2hrslweek)

( W'U1l: dfuthpm IIdf.1011.)
Stetion- I

TOPICS
I. Medicinal P:lnnl biotechnology_

Genelic~ as applied to medicinal herbs, mutation, polyploidy,
hybridization,

Introduction to plant tissue culture as source ofbiomedicines
2) General biosynthetic pathway of Atropine, Reserpine, Morphine,

Ergometrine, Tannins, Camoe, Camphor, Cholesterol, TJigly~erides
3) Pharmacognostical and phytochemical study offolJowing category

drugs.
i) Tannins - Definition., description, dllSsification. Ashoka, Arjuna.,

Bahera, Myrobalan , Gall~, Pale catechu. Black catechu and Tea.
ii) Volatile oil and t~rpeDoids - Definition, composition, chemistry and

extraction. Terpenelcss volatile oi]';
study of drugs containing ~ojaliJe oils - Umbelli femus lruits (FenneL
Ajown, Dill, Coriander, Cumin, Caraway, Anise) Cardamom, Mentha,
Cinnamon, Eucal}'prus, Clove, Anemissia, Lemon Grass, Citrus
Sinensis, Nutmeg, Jalarnansi, Camphor, Rasna, Sallssurea, Tllisi.
Oils used in perfumary . Musk, Citrus oil, Jasmine, Lavender, Sandal
wood. Vaj and Pudina

iii) Alkaloids - Definition, Distribution, Classification
Study offollowing drugs-
Ashwagandha, Berberis, Lobelia. Belladonna, Datura, Stramonium,
Hyoscymus, Coca leaf, Cinchona, Ipecac, Ergot, Rauwolfia,
Physostigma, Opium, Vinca, Nux-vomica, Kurchi, Pilocarpus,

Ephedra,
Clochicum, Coffee beans, Vasaka, Aconite

4) Preliminary phytochemical investigation of crude drugs

Section-II
TOPICS

3. Natural pesticidu - Pyrethrum. Nicotine, Neem. Red squill
4. Marine drugs - Cardiovascular drugs, Cytotoxic compounds,

Antimicrobial comp<.lunds, Antibiotic compounds, Anti-inflammantory and
antispasmodic agents and other therapcutically valuable compounds

S Herbs and Herbal food -Introduction and medicinal importance of
Arnica, Cucumber, Devils, Claw, Fenugreek, Garlic, Onion, Gentian,
Ginseng, Hydrocotyle, Golden seal, Hibiscus., Honev, MariJl;old, Parslev,

6, I) Introduction and c1usification of a Ayurvedic dosage forms
11) Principle involved in manufacture offollowing Ayurvedic dosage form

Hn.
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06
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Hn.
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OJ
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I

"

Asava, Arishta, Kadba, Bhasma, Gutika, Chuma, Ghrita and Taila 04
JIl) Standardisation of Asava, "'-rishta, Chuma & Bhasroa.

Total Hrs.:- S3

BOOKS:

1, Indian Pharmacopoeia
2 Pharmacognosy- Tyler. Brady and Roberts,
3. Text book of Phannacognosy - T.E. Wallis.
4 Text book of Pharmacognosy - Trease and Evans
5, Text book of Pharmacognosy - Kokate and Purohit.



NORTH MAHARASHTRA UNIVERSITY, JALGAON.
FlNAL YEAR B. PHARMACY SYLLABUS.

4.6 - Pharmaco~nosy & Phytochemi!try _n. (Praclicats)
(Jhrslweekl

( LV" e(f«l fjpm bfIr, 1I9J )
Pharmacognostical study ( including morphology, histology & powder characteristic;
) of the following _
Cinchona, Ipe<lacRoot, Rauwolfia RoO!, Vinca Leaf, Nu\ _ ~omica Seed, Kurchi
Bark, Ephedra Stem, Yasaka Leaf, Fennel Fruit, Dill Fruit, Coriander Fruit, Anise,
Cardamom Fruit, Cinnamon Bark., Clove Fruit, Eucalyptus Leaf & Neem Leaf:

2. Pharmacognostical study (Morphological) of the following plants:-
Ashoka, Aljuna, Catechu, Bahera, Myrohalan, Galls, Orange peel, Nutmeg, Ajowan,
Jatamansi, SandalWood, Tulsi, Aconite, Pyrithrum, Ergot, Colchicum, Sausurea,
Picrrorhiza, Andrographis, Black mustard, Pudina

3. Extaction, Separation by TLC and Identification
i) Alkaloids from Vinca
ii) Caffeine from Tea,
iii) Hesperidine from Orange peel.

4 a) Preparation of Chum a
b) Preparation ofSwaras,
c) Preparation ofKadha,
d) Standerdisation of marketed preparation such as A~ava, Arishta

BOOKS:

J Indian Pharmacopoeia.
2 Pharmacognosy- Tykr, Brady and Roberts
3. Text book of Pharmacognosy _T.E. Wallis
4, Text book of Pharmacognosy - Trease and Evans.
5, Text book of Pharmacognosy _Kokate and Purohit.
6 Text book of Pharmacognosy (Practical) _Kokate.
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NORTH MAHARASHTRA UNIVERSITY, H.LGAON.
FJNAL YEAR 8. PHARMACY SYLLABl'S

4.7.PharmaceuticAl Jurisprudence & Marketing Mllnageml'nt. (Theory)
(3Hrslweek)

('fibcffgt tiM: ,,,,,, ZOfU )
Section-I

TOPICS
I) Drug & cosmetics act 1940& roles 1945:- Extend commencement
imp. Definitions, Drugs Techmcal Advisory Board & Central Drogs
Laboratory - their composition & functions. Ayurvedic / Allopathic drugs,
prohibitions - Ayurvedic, Homeopathic and Allopathic medicines in
respect of import and export indigenous manufacllJre, sale or distribution-
drugs consultative committee, Its composition and functions inspectors
their powers and dUlies - sampling procedure, inspection inquiry,
investigation/cosmetics, ayurve-dic drugs impor1ed drugs, cosmetics and
indigenously manufactures drugs and cosmetics- offence. and penalties,
confiscation_ golft analyst, licensing authorities and controlling authority
qualification. function and powers- Ji~nses for different system for
medicine

2) Drug and magic remedies act 1954 _ Definition, official duties,
prohibition, penalties

3) NaITotic drugs and Psychotropic subuance, act 1985- Historical
background of Opium Act & Dangerous Drugs Act Prohibition &
penalties.

4) Prevention orFood Adulteration Actl9S4 & Rules 19!'iS:-lmportant
defination, central board offood standard, central food laboratory,
composition and functions, public analyst- Qualification, duties, food
inspector- Qualification powers, Dutie. sampling procedure

5) Drugs Price Control Order 1987:_ Historical background, Essential
Commodities Act, Relevant provisions, Drugs Prices Display Rule 1%1 &
other relevant orders. Applicability to imported drugs & indigenously
manufactured drugs, definitions. prices tu wholesale & retailer, MAP,
penal provisions

6) Pharmacy Act 1948.
7) Principles of Organization
8) Authority, performance, productivity.
9) Policies, procedures, methods of operating
Iell Direction delegatio~, narticination. decbion makill"

Section-"
TOPICS

I) Sales & Marketing Management Concepts.
2) Behavior of Doctors, Retailers, Customers.
3) Marketing research
4) AdvertisinR & sales promotion.
. 5) Selling & sales management
: 6) Product Management.
7) Legal framework of industry.
8) Human resources planning & audit.
9) New product selection
10) New product management.

[jiliales forecastinst, medium "lanning & budgeting.
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