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Equivalence of students who have passed/ failed ATKT at
S.Y.B.Pharm Old Course svllabus and admitted to Third Year
B.Pharm. New Revised Course 2008-09 onwards.

These students will have to appear and pass the subjects of
Pharmaceutical Engineering and Organic Chemistry [f before
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S.No.| Tepic | Content Hours |
22 Toprepare and evaluale Lipstick
24 foprepare and evaliate Depilatory
24 To pepare and evaluate Suppositery of an appropriate drugy
25  To prepare and evaluate Microencapsule using phase separation coacervation method
26 To preparc and cvaluate Microencapsules using solvent evaporation method.
27 To preparc and evaluate Toothpaste
28 To piepare and cvaluate Nail lacquer



3.2 P Cop T

DIRR. BABASAHED AMBEDKAR MARATHWADA UNIVERSITY, AUHANGABM)
Class: Third B. Pharm.
sSubjeet: Pharmacogoosy 1T (Theory) (3 Jcctures/ week)
SECTION- A
1. Overview ol traditional and herbal medicine, introduction (o phyto-
pharmaceuticats; different classes of active constituents namely: Primary

metabolites such as carbohydrates, proteins, lipids, sccondary metabolites such
as alkaloids, ghycosides, resins, tannins, volatile vils cte.

(04 hrs)

2. Detailed study of each category of drugs under pharmacoglmsﬁcaf &
phyotochemical scheme including biosynthesis. (04 hrs)
3. CARBOHYDRATES AND RELATED COMPOUNDS: {12 hrs)

Biological source, methed of production, chemical constituents, tests, uses,
biosynthesis and adulterants of following drugs:

a. Starches and medified starches:
Maize, wheat. rice. bran, arrowroot, dextrin and eyrlodexirin
b. Guimns and Mucilages: Detailed study of following gums;

Guar gum, loucust bean gum, acacia, tragacanth, ghattt, karaya. stereulia,
algnates, alginic acid, apur, carracenans, isapeol, psyilium, pectins.

¢. Cellulose and Cellulose derivatives

Manufaciuring of absorbent cotlon and nen-absorbent cotton, wood cellulose
andl thelr derivatives.
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1. LIPIDS: {10 hrs)

a. Definition and method ol extraction, chemistry and method ol analysis
b. Study of method of production, chemical constituents, tests uses, biosynthesjs
and adultcrants ot following:

1) Castor o1l 1i) arachis oil i) olive 0il  iv) almond o1l v) cod
liver oil vi} shark liver oil  vii) Chaulmoogra oil viil) wool fat
ix} lanolin X} bees-wax  xi) spermaceiti - xii) cocoa butter’

5. PROTEINS AND ENZYMES (10 birs)

a. Detinition, classification, chemistry, methods of extraction of pelatin, collagen
and its related products.

b, Study of following protein containing drugs, their biologieal source, chemical
constiluents, biosynthesis and phannaceutical importance:

1) malt extract i) protamine sullate  iii) beparin  1v) collagen
v) gelatin Vi) caesin vii} yeast viii) levodopa(kawach)
SECTION-B
1. GLYCOSIDES: {15 hrs)

DeNnition. sources. clussification seneral propertics generd meihod of iselation
eshimation. diarnostic charaeters. chemis nieal nature bi sig adiherants
and uses

a. cardiac glycosides: Digitahis, strophanthus, squill, thevetia

b. anthracene glycosides: Senna. aloe, thubarb, cascara

¢. Saponin glycosides: dioscorea, asparagus, solamnm spectes, safed musali,
liguorice, quillaia bark, brahmi, bitter gourd, penseng, sciega.

d. eyunogenetic glycosides: wild cherry bark, bitter almond

c. Isothiocyanates glycesides: mustard

t. Bitter plycosides: kalmegh, chirata, picrorhiza

g. Coumarin glycosides: psroakea, visnage, ammi, tonka bean

h. Flavonoid glycosides: buck wheat, orange pecl, lemon pecl, silymasin,
and gingko.

oo ARIchyde plycosides. vanilia

J. Phenol glycosides: bearborry
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2. RESIN AND RESIN COMBINATION: (08 hrs)

a) Definition, classification, propertics, sources, diapnostic charareters,
aclive constituents, uses and adulterants,

b) Method of production and study of biosynthetic pathways.
colophony, myrch, benzoin, storax, balsum of toln, balsuin of pevu,
jalap, asafoetida, shellac, ammenicum, copaiba, ginger, gomboge,
terpentine.

3O PANNING: (08 hrs)

Definition, properties, classitication, general method of isolation, estimation,
uses, adniterants alony with biosynthesis of the following class of drugs:

1) Cmechu. 1) tannie acid 1) nut galls  1v) ashoka  v) aguna
vi) behera vii) myrobalans |

4 MINERAL DRUGS: (02 hrs)
Study and pharmaceutical importance of [ollowing mineral drugs:

Asbcestos, bentonite, calamine, chalk, fullersearth, tale, shilajit and
mica.

HER ]

Detailed study and pharmaccutical importance of following natural
(ibers:

Cotlon jute, hemp, stlk. wool
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Pluvrmacoonosy I (Practical)

3 houis / week / batch

—_—

Introduction of microscope and their handling,
2. Morphological characters of plant families mentioned jn theory
3. Morphological and histological study of toliowing plants:

Senna, wild cherry bark, asparapgus, kalmegh stemn, glyerrhiza, digitalis, ginger
and capsicun,

4. [dentification of following unorganized drugs by chemical test and
morphelogical characters:

Asaletida, myrrh, guggul, shellac, benzoin, gelatin, colophony, acacia,
irapacanth, sterculia, ghaiti, aloes, apar, bentonite, keisulguhr

5. Quantitative microscopy {minivmum 5 practicals)

« Measurement of starch prain, caleium oxalate crystals, and phloem fbres in
powder crude drug

[

Determination of stomalal number and stomatal index of Teal drug

Lrcicnmnation ¢f palisade ratio ol feal drug
» Determination of moisture content, ash value and extractive value of crude drug
(minimum 3 practicals)
o et for identificadion of adulterants in
Castor vil, aruchis oil, sivuk liver ail, wool [al, bees wax,
7. Analysis ol futs and cils
indine value, sapontfication value, acid value, ester value

8. ldentification of fibers; catton, jule, hemp, silk and wool.

9. Preparation of herbarium sheets ol at least twenty (20) medicinal and aromatic
plants, which are locally available.

10. Live demonstralion of medicinal plants at the niedicinal plant garden/ Biodivessity
hotspet/ herbal drog industry.
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Recommended hooks:

L b —

9.

10.

11

Lo,
17.
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21,
22.

3.

26.
27.
28.

29,
30,

Kokate C.K Purchit AP and Gokhale S.13, Pharmacognosy, Nirali Prakashan,
Kokate C.K Practical Pharmacognosy, Vallabh Prashan, Delhi.

Alal C.K and Kanpur B.M Cultivation and Utilization of Medicinal Plants, RRL,
Jammu.

Brain K.R and Turner T.T, The Practical Evaluation of Phytopharmaccuticals,
Wripght-Scientechnica, Bristil.

Miller LP Phytochemistry, 1-3 Van Nostrand Reinhold Co.

Nadkarni ALK [ndian Materis Medien, 1-2. Popular Prakashan Pvt. Ltd. Bombay.
Official Methods of Analysis, Association of OfTicial Analytical Chemists
Publications, Washington.

Peach K, And ‘Fracey M.V, Modern Methods of Plant Analysis, -4 Narosa
Publishing 1louse, New Delhi.

Swain.'l, Comparative Phytochemistry, Academic Press Londen.

Trease, (.E and Bvans W.C Pharmacognosy, 12™ cdition, Bailliere tindal,
Eastbourne, UK.

- Wallis, 15 Analytical Microscopy, J.A Churchill limited, London.
12,
13.

Wallis, T.[ Textbook of Pharmacegnosy, J.A Churchill limited, London.
Whistler R.L, Industrial Guins, Pelysaccharides and Lhetr Derivatives, 2™ cdition
Academic press, New Delhi.

. Tyler, V.E, Brady,R.,Pharmacognosy.

V.12, Kangar, FRarmacoginosy and FNylochemisry, VoLl & £,

Poluk Mukhcrjee, Quality Control Of Herbal Drugs, Business Horlzons,
Pharmaceutical Press, 1% Edition, 2001.

Chaudary R.D., Herbal Drug Industry, Castern Publishers. Vol. 1, 2002,

LS Cnade, Texthonk of Phaymaeoghoey, 1S Shah Prokachan Alwendnbaed,
Terror Theronetoms Pl nemomens PR ITRRNTTS VI V% AV TR TN et
Laviosier Publishing Touse, 199y, _

Manske RUHLT, The Alkaloids- Acadennc Press, New York.

22.Iyengar MLA., Study of Crude Drugs, Manipal power press, Manipal, 14"
cdition, 2001,

lyengar M.AL, Anatomy Of Crude Drugs, 6" edition, Manipal Power press,
Manipal. 2001,

24, Herbal Pharmacopoeia of Tndia, Govl. of Tndia. Ministry of Health, vol 1 & 2,

{1998 and 2001)

5. Ashutosh Khar, Pharmacognosy and Pharmaco-biotechnology, New Age

[nternational Publishers.

S.11 Ansari, Essentials Of Pharmacognosy, CBS Publishers, New Delhi.

Kaltya, Textbook of ndustria] Pharmuacognosy, CI3S Publisher, New Delhi

N.V Bhatt, Chemistry of Natural Products, Narosa Publishing House, New Delhi.
O Aprawal, Chemistry Of Organic Natural Products, Vol 1 & 2

Indian Iferbal Pharmacopocia, Indian Drug Manufacturers Association. Mumbai.
(New LEdition, 2002)
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A1, Quality Standards OT Indian Medicinal Plaots, Vol 1 8, Indian Conneil OF
Medieal Researeh, New Delhi. :

32, Quality Control Methods For Medicinal Plant Material, WHO, Geneva, 1998,

A3, WIIO Menographs On Sclected Medicinod Plants Vol 1 & 2, WHO, Geneva,
1999,
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Bit. BABASAHLE AMEBEDKAR MARATHWADA UNIVERSITY, AURANGARBAD
Class:Third B. Pharm.

Subject: Pharmaceuotical Medicinal Chemistry I (Theory) 3 has. / wecek

Seetion A
Sources of drugs: {2 hrs))

Search for new dmgs- serendipity, extraction from patural sources, Moleculur moditication (with
example)

Fheoretical aspecets of drisg action : (4 hirs)

The Ierguson principle. Physiochemical parameter and pharmacological activity, solubility,
partition cocfficient, surlace activity, pKa, lonization constant, steric factor, Stereochemistry and
biclogical aclivity.

Dirug Metabolism: {4 hvs.)

Metabolic process — Phase - T {Oxidation, Reduction, [ydrolysis). Phase — I ({Glucuronide
comugation, Acylaton, Ivethylation, vercaptuic acid [unaiion, sutlaic vijugation).

Factors alfecting metabolism — Genetic tactors, physiological fuctors, pharmuccuiical taclors
and drug interactions.

Relationship of drug metabotism o drug desipn Including modification leading Lo shorter and
longer dwation of action.

Bevelopment of the following classes of drugs:

Synthests, chemical nomenclature, classification (chemical and mode of action) and generic
names, Structure activity relationship SAR), mechanism of action and uses of following drugs:
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Antituburenkr and smtileprotic drugs: (4 hrs.)

Para amine salicylic acid, ispniazid, pyrazinamide, cthionamide, cthambutol, Antiubureular
antibiotics like, Ritampicin, Cycloscrine and Streptomycin, Dapsonc and derivatives,
Clofazimine.

Combination therapy in'I'B} treatrment.

Antimalarials (4 hrs)

Lile cycle of parasitc and drugs acting on the various stages, Cinchona alkaleids, Artemisine and
its derivatives, synthetic antimalerials of following classcs: 4-amine quineline: chloroquine,
amideguine, sonoloquine, hydroxycholorquine.

8-aminequineling: primaquine, pamaqune, penfaquine, isopenataquine. $-aminoacridine:
quinacrine, mepacrine. Quinoline methanol derivatives: me{loquine, tolic acid inihibitors,
proguanil, pyrimethamine, inethoprim, miscellancous drogs like halofantrine.

Anthehnintics: (4 hrs.)

Trematode discases (schistosomiasis)Lucanthone, Hycanthone, Niridazole Oxamnicguine,

LALYUL DLNCHIIESS ), LA VCHTY L GG L LA PTG G LERILES, LYSLLIIEL LG, PPV AZL e WLl

Crastrointestinal nematode infection: Benzimidazole like Mebendazole, Parbendavole,
albendazole, pyrante]l pamoate,  vamisole,

Antismochics {? hre)

Lifc ¢y cle of parasite, Ipecac alkaloids: Emctine stercochemistry, Metronidazole and Tinidazolg,

ornidazule. Diloxanide furcate, Quinfamide, Dihydroxyquinine, furavzolidone.

Section B
Antibiotics: (G hrs.)

B-lactam antibiotics: penicilling and cephalosporines, tetracyelines, macrolides, aminoglycosides
polypeplides, pulyenes, chlovmaphenicol, Synthetic antibacierial agents: Fluervquinolene,
Ciprolloxacin, norfloxacine, nalidixic acid, sparfloxacin.
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3.3 Med Chem

Antitungal agents (2 hirs.)

All pathogenic fungi and their corresponding discases. Antibioties like amphotericin- 13, nystalin,
and Griseofulvin, Imidazole derivatives: miconazole, Ketoconarole, Flucenarole, clotrimazole,
tolnatfate,

Antivirals (5 brs.)

Nucleoside derivatives like Idoxuridine, Vidarabine, Trifluridine, Acyclovir, Ganciclovir.
Iohibitors of reverse trancriptase: Zidovudine (AZ1) and Nevirapine. HIV protease inhibitors:
Squuavir, Indinavir and ritonavir. Miscellaneous: amantadine, remantadine, envirxime,

interleron and its properties.
Sulfonamides (2 hrs.)
Importance of pka i designing goed sulfonamides, N1 and N4 substituted.

Synthesis of ; sulphamethoxazole, Sulphadimidine, succinylsulphathiazole, sulphadissine,

Antineoplastic agents {6 hrs.)

Problenss face wn cancer chemaotherapy, alkylating agents, antimetabolites, antibiotics, plant
preducts. Synthesis: ehlorambueil, methetrexate sodivm, mercaplopuring

Anticoagulants (2 hrs.)
Heparin, oral anticoagulants (ca  ariman oy a7 Ld indanediones )

e W

S.N. Undlertined drugs synihesis is mandatory.
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Practicals
(3 Tlrs/Week)
Siall-scaic preparation of fellowing compounds:

Cinnamic acid, Anthranillic acid, Benzillic acid, 8-hydroxy Quinoline, Benzhydrol,
Benzanilide, orthochlorobenzoic acid, Benzylidine acetophenone, Acetanilide from
acctophenone, Tetrahydrocarbazole, Azo dycs and synthesis of at least six active
pharmacentical ingredients (AP1’s) wherein the synthesis of the intermediate or final
products involve named reaction.

Practical invelving the process of Recrystallisation, Steam Distillation, Vacuwm Distillation
and Catalytic FHydrogenation

Reference Books:
1. Lednicer- The Organie Chemistry of Drugs synthesis, Vol -V, John Wiley and sons,

2. Bergers’ Medicinal Chemistry and Drug Discovery, 5 edition, Vol I-V, John Wiley &
s0nSs.

3. Wilson and Gisvolds'. Textbook of Organic Mcdicinal and Phanmaceutical Chemistry,

4. William O. FOye, Principles of Mcdicinal Chemistry, 6™ edition , Varghesc publication
(2003).

5. LL. Finar, Otganic Chemistry, S™edition. Vol -1 BT BS with Tonrng (1995),

o Her and Dnvers o lestbook ol Pharmaceutcal © L omasty, drion. revise g L

Atherden, Oxford (1996).
7. Gopte, Profiles in Drug Svnthesis.

8. 8.8 Kadam, K. R. Mahadik aind Bothra K. G., Principles of Medicinal Chemistry. Vol I-
11 5" edition, Nirali Prakashan.

9. Comprehensive Medician! Chemistry by C. 1ansch, Vol [V.

), Inorganic Medicinal and Pharmacentical Chemistry- 1. EHL Block, 1. B, Roche, [ O.
soine, C. O, Wilson.

[ 1. Modern Inorganic Pharmaceutical Chemistry C. A. Discher

12. Concise [norganic Chemistry- J. D. lee
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Krintz and Carr: Phamucoloyy Principles of Medical Practice, Williams and Witkinsg (o,
Baltimore

Laurence 12L.R. and Bacharach A L., Bvaluation of Drug activity, harmacowetrics, Academic
Press, London

[harmacopoeia of India {1985), Cantroller of Publication, Delhi

Prashan 8.N., Maickel R.P. and Dutta SN, Fharmacology in Medicine-Principles and Practice,
5.P.Press Tntemnational [ne., Maryland

Turner R.A., Screening Methods in Pharmacology, Academic Press, London

Balaraman R., Gulati O3, Patil PN, Goyal REC, Topics in Histery of Pharmacology, BS Shah
Publications, Ahmedabad

Baver L.A., Applied Clinical Pharmacokinetics, McGraw-11il Professional Singaapore
Butlerworth S.: Modis Texibook of Medical Jurisprudance and Toxicology

DiPire 1.T., Encyclopedia of Clinical Pharmacology, Marcel {ckker, New York

Diltiro JT.. Pharmacotherapeutics: A Pathophysiological Approach, Elsevier Publications,
Landon

Harisons: Principles of Internal Medicines, MeGraw 11l Publications, Singpore

Pariklh C.K., Marikhs Text Book of Medical Jurisprudence and Toxicology, CBS Publicahers and

Distributors, Mumbai

8.1 Press Intermaltional Inc, Maryland

Speight T.M. and Holford N.H.G., Avery's Drug treatment, Blackwell Publishing, New Yoik
Tripathi K12, Bssentials of Medical Phanacology, Jaypee Brothers, Medical Publishers, New
Lelln

Prart Medread Toxteology, Vlird edition, | ippiceit William ar wilkins

Hertindal Gawreley, Text Book of Therapeutics: g and discases management, Seventh

edition, Lippincott William und Wilkins
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DR. BABASAHER AMBEDKAR MARATHWADA UNIVERSITY, AURANGABAID

Chass: ‘Third B, Phamm.

Subject: Pharmacology and Toxicology {Practical) 3 hrs. /week / baleh

. Introduction, Necd, scope and FExperimental Phammacology, Isometrie and isotonic muscle

contractions and thelr application in experimental pharmacology

hav ]

Study Tor handling and working of commonly used laboratory wares in experimental
Pharmaeniogy (Sherington’s rotating drum, Organ bath, Assembly stand, Recording lever and
tunibers, cannula ete)

3. Variows basic techniques ot experimental $harmacology like euthanasia, isotation ol tissues like
heart, rectus musele, recording of various types of contraction (Isotonic and isometric), recording
procedures (smoking, resine fixing, pen recording ete) setting and maintenance of ussembly.

4. Care and handling of commonly used laboratory anirals. Animal physiology, biochenical
reference values in various animals.

5. Sty ol physiological salt solutions, drug solution, their preparation and storage, diffcrent
strenglhs of sulutions used b experimental pharmacology.

6. Siudy of various routes of drug administration using suitable animal.

7. Study of various methods for collection of blood, body fluids, urine ete. in various experimental

animal (with demnenstration using animal)

9. Study of various computer aided software demonstrating various experiments in experimental
Pharmacology - This study should not be vsed as replacement for anitnals cxperiment. (The
compulter aided seftware will act as training before actual animal experiment,)

B e sady the effect of Cliinge mioniv stiength ol Physiolopical salt soluiion on tissuc response
Licdhig wuud w ol i,

11, To study the effect of change in temperature & pH on tissue response using suitable anfmal.

12, To stuely the effeet of digitalis on hypedynamic failing heart

13, Recording of concentration respense curve (CRCY ol acetyl choline using suitable animal tissue

4. Recording of concentyation response curve (CRC) of Thistamine using suitable animal tissue

15, Te study effect of esarine / Thysostigmine on CRC of acetyl choline

16, To study effect of d-tubocurarine on CRC of acetyl choline

17, Study the druy synerpisim using suiiable izolated tissue

18. Stody the druy antagonism using suitable iselated fissue

19, To study the etfect of drug on cilliary movenent using suitable animal model

20, To study the effect of various drugs on sleeping lime using suitable animat

21, To study miotic and mydriatic effect of drug using suilable animal (Demonsiration)

22, To study the effect of vasocontrictor and vasodilatos on hind-limb perfusion of suitable animal.

I
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23, Comment of given prescription with reference to case reports mentioning possthle indications
and contraindications with dose, route ol admimstation, justiication for inclnsion of ingredients.
24, To study clonidine indinced hypothennia {Demonstration}

25, To record the UG alantmal (Bemonstration}

NOTE: The | cipal, lead of Bepartment and the subject in charge should look in the
matter of utilization of animals for experimental Pharmacology Practical. The Institute
should seek permission trom CPCSEA (Registration) as per The Preveition of Craelly (o
Animeds act of 1960, The Expertmenty on Animals (Control and Supervision) Amencdment
Raifes (I1998) and the Breeding of amd Experanents on diimals (Conirol and Supervision)
Rules (1998), The protocols used for above cxperiments mnst he approved in 1AEC

(Institutional Ammal Eihteal Commillee) meeting.

Refercnces:

= [um 111, Practical Pharmacology, Blackwell Scientific Co Oxford

e (hosh MUN., Fundamenta! of Experimental Pharmacalogy, Scientific Book Agency, Bombay

» Jaju B.P., Pharmacolopical Practical Bxercise Bowk, Jaypee Brothers, New Delhi

s Kulkarni 5.K., Hand Book of Experimental Pharmacology, Vallabh Prakashan, New Delhi

- LR o N & TR B UG EGRSUSEN E U | M denmdliin T Mn cd e Mhnviaanmaedeitine . A ~ndasais
Press, London,

*  Perry WM., Pharmacological Experiments on Isolated Preparations E & ST Livingston,

+  Sheth UK. Dadkar N.K. and Kamat UG Selected topies in Experimental Pharmacology,
[Cathari Book Nepat, Bombay
TR A pgrtliraly e fraeese 4 e . e a

¢ Dolton, Sanford and Don, Charles Pharmaccutical Statistics (J3rug ammd the Pharmaceuticat
sciences: a series of Textbooks and Monographs}), Dekkers, New Delhi l

s Daniel Wayne W., Biostatistics: A fundamental for analysis in the health seience, Witey series in
probahility ans statistics, Wiley inlerscience, UUSA.

o Goyal R, Practical Experimental Pharmacology., BS Shah Prakashan, Ahmedabad.

+  Palil C.R. X-Cology {Soltware), Pragati book Co. Pyt Ltd.

s Ravindran R: X-Pharm {Soltware), Indian Journal ol Pharmacology, BPMER, Pondichery

e Tozer R., Clinical Pharmacokinetics, Wiliams and Witjins Publications, New York

e Koppay® | and karczmar A.GL Experimental Pharmacodynamics.

«  Vogels Drug discovery and eviuation, Second edition, Springer

*  V.GRanade, Shalini Pradhan, P.NJoshi. A Text book of Practical Physiology, Fourth cdition,

Pune Vidyarthi Griha Prakashan, Pune
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3.5 Biophann & kintees

RETERINCE:

1.

e

)

a.

1.

il

“Principles and applications of Biopharmaccutics and pharmacokinetics =

Dr. I1P. Tipnis and Dr. Anwrita Bajaj, carrier publication
“Biopharmaccutics and pharmacokinctics: A treaties” Brahmankar 1M, and
Sunil Jaiswal, vallabh prakashan.
“Bippharmaccutics und pharmacokinetics” by V. Venkatshwarlu pharma book
syadicates
“Biopharmacculics and pharmacokinetics” P.L. Madan, Jaypce publication.
A textbeok of “Biopharmaceutics and pharmacokinetics” by Dr. Anant Paradkar
and Sunil Bakaliwal, Nirali Prakashan.
Remington: The science and practice of pharmacy, 19" edition, vol. 1 and 2.
Gibaidi, M: “Biophanmaceutics and clinical pharmacokinetics. 1.ea and Febiger,
Philadelphia.
Rowland, M, and Tozar, T.N. “Clinical pharmacokinetics, concepts and
Applications.™ Lea and Febiger, Philadelphia,
Notari, R.F., “Biopharmaceutics and clinical pharmacokinetics”, Marec, Jekker.
Gibaldi, M- and Perrier, D: *Pharmacckinetics”, Marcel Diekker.

.Leon shargel and  Andrew B.C. Yu, “Applied DBiepharmaccutics and

pharmacokinetics” (Appleton century- Crolts)

(Appleton century crofts, New York)
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DR. BABASAHEDR AMBEDKAR MARATHWADA UNIVERSITY, AURANGABAD

Class: Third B. Pharm.

Subject: Pharmaccutical Analysis -1 (Theory)

1.

SECTION A

An Introduetion to Instrumental Methods. (1hr)
o Classiieation of Instrumental Techulques

e lmportant considerations in Analytical methods
» [asic Functions of Instrumcniations

2, Basic coneepts in speetroscopy: (3 hrs)

Introduction: Clectromagnetic Radiation, Wavelength, wave number, [requency,
atomic spectra , molecular spectra, Measuring Photons as a Signal, Absorbance of

Electromagnetic Radiation, [ransmittance and Abscrbance,

Basic Comiponents of Spectroscopic Instrumentation Sources of Energy,
Wavelenpth Sclection, Sample Cells, Detectors. Signal Processors

D, U V-VISINIE 4NSOFPUON Spectroscopy (8 hrs)

Introduction, Origin and theory of UV spectra.
Fundamenta! laws of Photometry.
Instrumentation (Single and Doubte Beam)
Baihwduomie and [y psochromic shifi.

(Quantitative methodelogy.

Ditferential or Expanded -- Scale Spectroscopy

[}[ferenee Spectroscopy.

Detivalive Speclroscopy.

Photemetric ‘trations.

Applications of UV-visibie absorption speciroscopy in Pre formulation and
formulation.

Application to structural analysis

4. Molecular Luminescence Spectrophotomeiry: (3hrs)

Intreduction

Factors Influencing Phosphaerescence and Fluorescence
Instrumentation
Applications of Molecular Luminescence Speetrophotometry.

(3 lectures/ week)
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.

. Infrared Specfrophotometry: (6hrs)

¢ Intreduction

«  Range of IR radiations.

s  Requirements of IR radiation: correct wavelength of radiatien, Electric dipele.

- #» 'Theory of IR absorpiicn spectroscopy.

Modes of vibration of atoms in polyatomic molecules: Stretching vibrations,
bending vibrations, types of stretching and bending vibrations.

s Interpretation of infrared spectra, quantitative analysis.

o Routine maintenance — Dispersive and FYIR instruments.

o lostrumentation, single beam. double beam spectrophotomeler

e Application to pharmaceuticals.

e Limitations of IR spectrophotometry.

= Structural Elucidation

6. Nuclear Magnetic Resonanee Spectroscopy {9 hrs).

= Jhe NMR Phenomenon

Theory of NMR.

e Instrumentation.

e Chemical Shift and its Measurement.

s Solvents used in NMR.

s Iptegrals in Proton NMR Spectra.

= Spin-Spin Coupling-Spin Spin Splitting.

e Jactors Infiuencing the Coupling Constant J
o Applicalions of Proton NMR.

o U]+ n

e Two- Dimensional Fourier Transfonm NMR.
»  Magnelic Resonance lmaging.

«  Structueaf Blucidation

7. Mass Spectrometry (8hrs)

. & Dasic Prineiple.
» Instrumentation
s lsotope abundances
¢ [he Melecular Jon
= Metastable fons
e Fragmentation Processes.
*  Trapmentation associated with [unctionad groups,
e Structural Elucidation
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8. Problems on conjoint Structural Elucidation IR-UV/VIS-NMR-Mass
Spectrometry (2hirs)

9.

SECTION B

Introduction to solvent Extraction — (4 hrs)

s Principle of selvent extraction, distribution ratio, ciliciency of extraction,
Separation lactor.

»  Jractical aspects of solvent extraction (Factors affecting hiquid  liguid
extraction)

o Sclection of solvent as un extraction selvent.

s Method of extraction: Batch extrachion, countereurrent exiraction, and
continuous extraction,

s Stripping extraction and pli effect.

»  Soxhlet extraction method.

= Salting out effect.

10 Atomie emission and atomic absorption speetropbetomctry: (4 hrs)

Pringiple.
Differences between Atomic ahanrntinn snertroernme and {lansa smiecian

Advantages of AAS over lame cmission Spectroscopy

Limitation

Tnstrumentation: single and double beam spectrophotometct.

Pharmaceutical applications of Atomic emission  2etroscopy. atomic absorption
SPUCHUSCOpY.

11, Introduction {0 Electroanalytical Methods of Analysis: (2 hrs)

12.

Electrochemical Celis

Current Pofential Relationship

Mass transfer by Migration and Convection.
Mass transfer by Thiflusion.

Types of Electroanalytical methods.

Potentiometry (dhirs)

@

Theory

Instrumentation

Relfuvienee Blectrodes

The weasurement of pli

lon selective clectrodes

Ion activity cvaluation methods
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e [nterlerences
e DPotentiometric Titrations.
¢ Applications.

13. Voltammetry {4 hrs)

s Iniroduction
e Excitation signals in Vellammelry
s Instrumentation
.o Hydrodynamic Voltamnciry
»  Cyelic Voltammetry
¢ Siripping Methods
¢ Apllications.

14. Coulometry (2hrs)
e Introduction
¢ Potentiostatic Coulometry
e Coutometric Titrations
Applications

15, Conductometry (2hrs)
s Introduction

¢ Conduciance Cells

. » Conductivity meters
e Conduclometric Titrations
s Applications

i
« Diffusion Currents
s [lalf Wave Potentials
e [nstrumeniation
o  DMIZ
s Characterisiics of DM
s Quantitative analysis
»  Modes of operation used in Polarography
e Applications.

17. Thermal analysis: (6 brs)

o Introduction to Theunal methods of analysis,

o [nioduction to Thermogravimehny (TG)

e Isothermal or static thermogravimetry , Quasistatic thermogravinwtry.
»  Recording of results, information frem TG curves
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Pactors allecting Thennogravimetrie curves,
lustrunmientation for thenmogravimelry ,
Applications of TG .

Differential thermal analysis ( 1¥FA) and Ditferential Scanning Calorimetry
(DSC)

e« Classical DTA

e Catorimetric DTA or Heat Flux DSC

s Dilferential Scanning Calorimetry

s Comparison of the Principles of DTA and DSC
s  Modulated Temperatwe DSC

o Sample Containers and Sampling

s Quantitative aspeets of D'TA and DSC Curves
+ Interpretation of DTA and DSC Curves

» etermination of Phase Diagrams

e General applications of DTA and DSC Curves

18. Radiochemical analysis (4 hrs)

Nuclear reactions and radiations
Measurement of madioactivity
Neutron sources

Activation analysis

Isotepe dilution analysis

Applications of radio-nuchides

Recommended Boe”

9.

Tnsh il i vl ! { P !
Delhi/Madras, Instrumental methods of Analysis —Fwing (Marcel dekker)
Higuchi & Brochmann- Hanssen- Pharmaceutical Analysis - (Interscicnec)
Garratt - The guantitive analysis of Drogs (Toppan & co.)

Mciles - 1113 of Analytical Chemistry (McGraw Hill).

Flotey- Analytical profiles of Drugs substances (Acadamic press)

Gary Christian - Analytical Chemistry (Johnm Wiley)

Pharm Apalysis by Skoog and West, Sounders Manipal Cellege Publishing.
David (i. Watson- hanmiaccutical Analysis (Tlsevier)

Spectrescopy by William Kemp, BLBS with Macmillan Press, Hampshire David

Harvey — Modern Analytical Chemistiy {(Me Graw Tl

10, LW, Fifield- Principles and Practice of Analytical Chemistry (Blackwell Science)
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F Michacl T Brown- Introduction to Thermal Analysts (Kluwer)

2. Text Book of Phanm. Analysis by Higuehi. T and Hasen, 10 B, New York
Inter Science Publishers.

13. Quantitative Pharma, Analysis by Jenkins, The Blakiston division, New
York.

14, Quantitative Drug Analysis, by Garrot. D, Chapman & Hall Lid., 1.ondon.

15, Undergraduate Instrumental Analysis by James. E., CBS Publishers.

16. Text Book of Chemical Analysis, by Al Vogel, ELBS with Macmillan
press, Hampshire.

17. Textbook of Pharm. Analysis by K.A.Connors, John Wiley & Sons, New
York, Brisbuane, Singapore,

18. Textbook of Phanm. Analysis (Practical) by Becketl & Steunlake, CBS
Publishers, Delhi.

19. Textbook of Drug Analysis by P.1D. Sethi.,, CBS Publishers, Delht.

20, Spectroscopy by Silverstein, Joim & Wiley & Sons, [nc., Canada &
Smpapore. ‘

21 Tlow to practize GMP-A Plan for total quality control by P.P. Sharma,
Vandana Publications, Apra,

22.The Science & Practice of Pharmacy by Remington Vol-[ & 11, Mack
Publishing Co. Pennsylvania.

23. Text Book of Pharm, Chemistry by Chatten, CBS Publications.

24, [P.-1996, T'he Controller of Publications, Noew Delhi.

e Vol b B A0 N AU ST o TTT, i v Ay

27. The IExtra Pharmacopoeia — The Pharm. Press, London.
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Pharmaccutical Analysis-11

Practicals
3 hours / week / batch

A) Practicals:
1) Calibration of pH Meter
2) “T'o determine the pka value of dibasic acid by using pH meter
3) To determine the pka value of tribasic acid by using pH meter.
4y To determine amount of ITCT. and phosphoric aeid in a given mixture
potentiometrically.
S} Calibraiien of conductoineter and cstimation of conductivity of distilled water.
6) Estimation of Boric acid by conductometric titration.
7y Calibration of UV- VIS spectrophotometer as per IP.
8) Elfect of plI and solvent on the UV spectrum of given compound.

9) Detenmination of disseciation constant of indicators using UV-Visible

10} Assay of lollowing formulation / drogs using UV~ VIS determination as per IP
Propanolol Tablets.

Paracctamol Tablets.

Atewu T Iets

Rifampicine / Rifampicine capsules

Albendazele tablets

1) Simultancous spectrophotometry: determination of e and FFe'? by using 1,3
Ihenathroline

12)Estimation of Salicylic acid by colorimetry

13) Assay by fluerimetry of a given drug: ¢.g quinine sulphate.

14} Study of gquenching eftect in {Taorimelry.

15) Determination o k™ fromi kel by flame phiotometry after prcp;u-ing ol calibration
CUrve.

16) Txperiment based on solvent extraclion: Determination of percentage of

chloroquine phoshate using solvent (ether) exlraction



34 -
I61A -

17) Colonrimetric estimation of Supha diugs using BMR reagenl
13y Demonstration FExperiments:
o To prepare sample in kbr pellet, record its IR speetrum and compare it
qualitatively with reported [R n 1/ B
»  Comparison of the IR spectrum of a compound with that of its derivatives,
»  Demonstration ol DSC.

s [nterpretation of NMR spectra of any one compound.

Books :
1. Practical Pharmaccutical chemistry - Part -1 and TF, Becketl and steanke Atholne
Press,
2. Semi micro quantitative organic analysis - Cheronis and entrikin - wiley
interscience, pub.
2. Qualitative imorgame chemistry — Al Vogel, ELBS.
3. TLC by Stahl, Spring Verlay.
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DR. BABASAHLB AMBEDKAR MARATHWADA UNIVERSITY, AURANGABAD

Subject: Biotechnology (Theory)

Third Year B.Pharm
Theory: 3hrs/wveek
Total: 75 Nrs

SECTION A
Ll
Definition and scope: Applications to different ficlds (1)
b .
I] PLANT CELL AND TISSUYK, CULTURKE (8) Best Ref:1, 2,3, 4
Structure of plant cell, DNA, Genes, and Chrdimosomes (J) ’7
1. Celt and tissus culture (294
i) Requirements
i} Callus cultare, Suspension culiure, Batch culture
ii1) Concept of Somatic Hybridigation, Somatic embryogenesis
3. PROCIEESSES ANDY APPLICATIONS
i) Isolation and immobilization of enzymes and plant cells and applications (1)
i) Protoplast and cell fusion (11~
Y Cermmlngm ronarruntian 15

v} Gene transfer (bological and direct) (1@,‘\}& .

[ \fi:-‘
] ANIMAL CELL CULTURE (4j Best Rel.: T~ 3,8
I Oenetio iovombiaiion ny seamnmyadian cells 1 mas

! " 5 1

3. lransgenic an od, organs & tissues, concept of Xenotransplant (1)
4. Cloning: Concept and applications with technical hurdles (1Thb

] FERMENTATION TECHNOLOGY AND INDUSTRIATL MICROBIOLOGY (10). &
Best Ref.:1, 2,3, 4,5

1. Fermentation as biochemical process, Types of fermentation (1%

2. Fermenter, Construciion, accessory components, modifications 'md working (25

3. [ermentation menitoring and in-gitu recovery of products (15 4

4. Applications of fermentation
i. Manufactiring of antibiotics-Penicillin, %iuptomyun Tetracychne (2)
i, Manutacturing of dextran and vitamins (158

5. Waste discharge and cifluem treatment. Concept of BOD, COD {1 #

6. Microbial enzymes and their applications (14

V] IMMUNOLOGY AND HEAL'TH (ﬁﬁéest Refi: 2,3
Concept of Immunization, Adjuvants and their role, Peptide vaceines, DNA vaceines
Lymphokines and their role,
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DR. BABASAHLD AMBEDKAR MARATHIWADA UNIVERSITY, AURANGABASD

Subjeet: Biotechnology (Theory)

Third Year B.Pbarm
Theory: 3hrs/weck
Total: 75 Mrs

SECTION A
Definifion and scope: Applications to ditferent fields {(1hr.)

Il PLANT CELL AND TISSUE CULTURE (8 hr.) Best Ref.:1, 2, 3,4
Structore of plant cell, DNA, Genes, and Chiromosomes (1 he.)
1. Cell and tissue culture (2 hr.)
i} Reguirements
©" Callus enlture, Suspension culttre, Bateh culture
1) Concept of Somatic Iybridisation, Somatic cobryogencsis
3. PROCUSSES AND APPLICATIONS
1} Isofation and immobilization of enzymes and plant cells and applications (1 hr.)
i) Protoplast and cell Qusion (1 hr.)

PN Y

g B A R R F L L T T TR pU

v) Gene transfer (biological  * direet) (1)

1 AN ¢l LOCULTU {4 b)) Best — ; L8
1. Genetic recombination in mammaltat cetls (1 hrd
2o VBl genaone unan genuiig pluject
3. Transgenic animals as source of food, organs & tissues, concept of Xenotransplant
(L hr)

—4. Clonmng: Concept and applications with technieal burdles (1)

HIf FERMENTATION TECIINOLOGY AND INDUSTRIAL MICROBIOLOGY
(10 hr.)
Best Ref.:1,2,3,4,5

1.. Fermentation as biochemical proeess, Types of fermentation (1 hr.)

2. Fermeoler, Consiruction, aceessory compenents, modifications and working (2 hr.)
3. fermentation monitoring and in-situ recovery of products {1 hr.)

4. Applications of fenxentation

i. Manofactuiing of antibiotics-Penicillin, Streptomyein, Tetracycline (2 hr)
1. Manufacturing ol dextran and vitamins (1 hr.)

5. Waste discharge and offluent treatment. Concept of BOD, COD (1 hr)

6. Microbtul enzymes and their applications (1 hr.) :
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V] IMMUNOLOGY AND HEATLTIN (3 hr.) Best Ref: 2, 3
Coneept of Immunization, Adjuvanis and their role, Peptide vaceines, IDNA vaccines
Lymphokines and therr role,

V] RECOMBINANT DNA TECHNLOGY (12 hr.) Best Reidl: 1,2, 3,5, 6,7
1. BASIC CONCEPTS: (2 hr)

i lntroduction

i Structure of Genes and penome and nucleic acid

it Nuelcic acid purification

v Ruole of Restriction endonuclease, DNA Ligase, DNA polymerase, Reverse
franscriptase

Note: Time allotied for point 1 and ii 1 hr & Point i and iv 1 hr
2. PROCESS AND APPLICATIONS (10 hr.)
a) Consiructing Recombinant DNA molecules (5 hr.)
i. DINA clones- sources of DNA for cloning (1 hr.)
ii. Cutting and joining DNA, Restriction endonucleases their type and
role (1 hr))
1. IDNA vectors, Role of expression veetors (1 b))
iv. ITost cell for Recombinant work
v. Method for screening and selecting transformants
vi. Expression of forcign genes
vil, Uses of recombinant DNA

VI SHOUIL DG COTRPICICT WL | 0T
b) PCR and applications (1 hr)
c) Site directed mutapenesis (1 hr)
d)} Hhwnan pene therapy concepl and applicalions, Concept of stam cells (1 hr.)
¢) Drog delivery svstems in Gene o rapy (D hed

By DMNA L= indie REFTP AL hrd

SECTION I

V1| BIOTECHUNOLOGY DERIVED PRODUCTS (18 hr.) Best Ref.:7
A} Sources amd npstream proeessing (5 hr) Best Retf.:7
1. Introduction
2. Escherichia coli as a source of recombinant, therapeutic proteing (1 hr)
3. Expression of recombinant protcins in animal cell eulture systems {1 hr.)
4, Additienal production systcms (2 hr.)
i Yeasi
i Fungal production systems
i Transgenic animals
v lranspemc plants
v Insect cell-based systems
5. Upsiream processing (1 hr.)
% Ccll banking systems
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s Microbial cell fermentation
*,

< Mummmalian cell eulture systems
Nuote: (Time allotled for point B oaud i s 1 hour)

I3} Downstream processing (5 hr.) Best Rel:7
' 1. Introduction
2. Initial product rccovery
3. Celt disruption
4. Removal of nucleic acid
5. Tnitial product concenfration
6. Ultrafiltration
7. ahliraiion
Chromatographic purification (2 hr.)
a. Size-exclusion chromatography (gel filtration)
k. Ton-cxchange chromatography
¢. Hydrophobic interaction chromatography
d.  Aflfinity chromatography
¢, lmmunoalfinity purili cations
L. Protem A chromatography
1. Lectin alfinity chromatography
h. Dye affinity chromatography
i, Metal chelate alTinily chromatography
j.  Chromatography on hydroxyapatite

o]

. High-performance liguid chromatography ol proteins
9. Purification of recombinant proteins
10. Firal product foermulation
11 Proteolyiic degradation and alleration of sugar side-chains
12 Protein demwmidation
15 "7 emamd o ah
14, Stabilizing excipients usea o ol produect Tormulations
I5. Final product 11l
16. Freeze-drying
17. Labelling and packing
Note: (Time allotted for point 1-7 is 1 hour)
(Tunce allotted for point 9-13 is 1 hour)
(T'ime allotted lor point 14-17 1s 1 hour)

(") Product analysis (6 hr)) Best Ref:7
1. Introduction
Protein-based contamimants
Removal of altered fonus of the protein of interest from the produet stream
@ Product poleney
b, Determination of protein concentration
40 Dreteetion of protein-based produoct impurities by, (1 hr.)
a. Capillary clectrophoresis
b Hiph-performance liguid chromatography

[ ()
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5.

6.

c. Mass spectrometry
Immunological approaches to detection of contaminants (2 hr.)

a.Amino acid analysis

b.Peptide mapping

¢.N-terminal sequencing

d. Analysis of secondary and (ertiary strocture
Endotoxin and other pyrogenic contaminants (2 hr.)

a.Pyrogen detection

b.DNA as contaminant

¢, Microbial and viral contaminants

d. Viral assays

¢. Miseellancous contaminants

[. Validation studics

Noter (Time allotted for point 1-3 i1 hour)

D) Production and Purification of Biotechnology Recombinant Proteins like, (2 br.)

< Insulin, Growth hormone, Somatostatin, Interferons,
< (Ouly examples of Recombinant blood product
¥ P P

VIH PROTEOMICS (12 br.) Best Ref.:6

1.

2.
-
3.
A

.

9.

Introduction
What is a Proteome
Technologies for Proteomics

Thoamsatoe Tolo_aIiloLalo

o 1ot AL L2 A s L TR U U LIV L SRS ULLE KJUklbbyl ?!l.llJ.tlLC'E_!U].J‘dL—l)’l'CUU[LIC EUI
electrophoresis)
o 2-Dimestonal Electrophoresis (2 hr.}
1 Steps of 2-10E
T Resol  Tom of 221 Gielg
ni Reproducihlity of Protein Protiles Obtained by -1
il S}
v Image Analysis in 2-DEI
vi Drawbacks of -DE/SDS-PAGH
Role of, (1 hr,)
i lsoclectric Focusing (113
11 High Performance Liguid Chromatograply
iti Capillary Electrophoresis in protcomies
Protcin Digestion
Mass Spectrometry (MS) for Protecomics
i MALDI-TOFIY {Matrix assisted Laser Pesorption Jonization -Time of
Ilight
it ESI (Tilectrospray Tonisation) and Tandem MS
Techniques Used for Structural Proteomices (2 )
i X-Ray Crystallography and Drawbacks ol X-Ray Crystallography
it, © Nuclear Magnetic Resonance
in.  Phage Display 'l'cchnique for Functional Proteormics
iv.  Ficlds of Application for Phape Display Technigue
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10, Bioinlsrmatics (F b
1. DNA and Pratein Microwray Technelogies (2 hr.)
i DNA Arrays
i, BDesign of n Micrearray System
iii.  Attachment of a Single DNA Melecule to a Silicon Surface [ow to Choose
an Array
12. Pretein Arrays (1 hr.)
13, Applications of DNA and Protein Microarray Technology (1 hr.)
14, Pharmaceutical and Medieal Applications of Proteomics (1 hr.)
{Note: Points 14 should be compieted within 1 hr)
{ ime allotted for point 7 and 815 2 br)

VT FORMULATION OF PROTEINS AND PEPTIDES (8 hr.) Best Ref.:6
1. Introduction

2. Making Small Protein Particles: Precipitaiion of Proteins (rom Supercritical
Fluids

3. Parenteral Drug Dehivery Systems
General Intreduction
Bacterial Death |, Sterilization Methods, Heat Sterilization, Moist Fleat
Dry Heat. Sterilizing (iases, [onizing Radiation, Sterile Filtration, the
Coneept of “Size” as Related 1o a Tiltration

ot \{Llﬂill_"‘ AUSLILLAML 1Oamue

6. Tyophilization (Freere-Drying)

7. Drug Delivery through the Skin and lontophoresis

8. Muluphase Drug Delivery Systems

Microcinulsions (1 T
« Microemulsions ns Particulate Svstemis
<+ Npomtancous Microemulsion Formation
0. Protein Compaction (1 hr.)
11, Seit-Einulsitying Drug Delivery Systems (1 hr)
S Fvaloation of SEDDS Performance Parameters
s Sclection ol Compoenents (ot a SEIDS

< Possible Mechanisms for the Formution of Sclf-Emwulsified Frudsions

Note: Time allotted for point 1-4 is | hour
Time allotted Tor point 4-7 is 2 hour

REFERENCES:
1. B.D. Singh, Biotechnology, Kalyani Publishers, New Delhi.

20O P Vyas, VIO Dixit, Pharmaccatical Bistechnology, CBS Publishers Mew
Diethi.
3. 11D Kunsar, A Texthook on Bivtechnology, EWP publishers, New Delhi.

4. Keshav Trehan, Bioteehnology, New Age International Publishers.
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Gury Walsh, Pharmaceutical Biotechnolopgy Concepts and Applications. Wiley

Inferseience Tid

8. Aluizio Borém. Fabricio I Santos, David F. Bowen, Understanding
Biotechnelogy, Prentice & Iall PTR

Di- Bab acahals Anbe Akaw
Md".r#-qﬁw'ﬁf-iﬁ LLans vE aﬁ'bj :
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