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SYLLABUS FOR B. PHARM - FIRST YEAR
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PHARMACEUTICS – 1 (PHYSICAL PHARMA CEUTICS)
THEORY:
1. States of Matter: State and selected properties: State of matter. Change in the state of matter, latent heats and vapour pressure, sublimation - critical point, eutectic mixtures, gases, aerosols inhalers, relative humidity, liquid complexes, Liquid crystals, glassy state, solid crystalline and amorphous, polymorphism.

2. Micromeritic and Powder Rheology :Particle size and distribution, average partele size, number and weight distribution, particle number, methods for determining particle volume, optical microscopy, sieving, sedimentation, measureent of particle sliape , specifie surface, method for determining surface area, permeability, adsorption, derived properties of powders, porosity, packing arrangement, densities, bulkiness and flow properties.
3. Surface and Interfacial phenomenon :Liquid interface, surface and interfacial tension, surface free energy, measurement of surface and interfacial tension, free energy, spreading coeffecient, adsorption at liquid interfaces, surface active agents, HLB classification, solubilization, detergency, adsorption at solid interface, solid-gas and solid-liquid interface, complex films, electrical properties of interface.
4. Viscosity and Rheology :Newtonian system, Low of  flow, kinematio viscosity, effect of temperature, non-Newtonian systems pseudoplastics, dilatant, plastic, thixotropy, thixtropy in formulation, determination of viscosity : capillary, falling ball, rotational vescometers.
5. Dispersion systems:
a. Colloidal dispersions: Definition, types, properties of colloids, protective colloids, applications of colloids in pharmacy.
b. Suspensions and Emulsions : Interfacial properties of suspended particles, settling in suspensions, theory of sedimentation, effect of Brownian movement, sedimentation of ilocculated particles, sedimentation parameters, wetting of particles, controllid flocculation, flocculation in structured vehicle, rheologocal considerations, emulsions types, theories, physical stability.

6. Deffusion and Dissolution: Definitions, steady state of fiffusion, procedures and apparatus used, dissolution, Drug release.

7. Buffers: Buffer equation & buffer capacity, buffers in pharmaceutical system, preparation, stability, buffered isotonic solutions, measurement and methods of adjusting isotonicity.

8. Polymer Science: Introduction and definitions, types of polymers, pharmaceutical applications, polymers as thickening agents, fabrication technology.

9. Complexation: Definition, pharmaceutical applications of various classes of compexes. Protein binding of drugs, applications, factors affecting protein binding of drugs, applications, factors affecting protein binding, methods of determine protein binding of drugs.

PRACTICALS:










3 hrs / week

1) Determination of derived properties of powders like density, porosity, compressibility, flow properties and angle of repose, dispersibility etc.

2) Determination of particle size, particle size distribution and surface area using various methods of particle size analysis.

3) Determination of surface/Interfacial tension, HLB values, critical micelle concentration of surfactants. Determination of spreading coeficients. 
4) Study of rheological properties of various systems using different viscometers. Study of influence of timperature in viscosity of solution.
5) Preparation and stability study of Emulsions.

6) Preparation of various types of suspension and determination of their sedimentation parameters.
7) Determination of critical solution temperature (C.S.T.) and partial of mutual solubility, and effect of additives on C.S.T. and mutual solubility.

8) Experiments involving tonicity adjustment.

9) Preparation of various types of pharmaceutical buffers and determination of buffer capacity.

10) Determination of sensitivity of different types of balances & determination of minimum permissible weights as per pharmacopoeial admissible % errors in weighing.
11) Experiments demonstrating diffusion, dissolution of drugs from foumulations.

12) Thermal degradation study, determination of half-life of pharmaceuticals.

BOOKS RECOMMENDED:
1. Physical pharmacy by Alfred Martin.
2. Remington's Pharmaceutical Sciences.

3. Bentley's Pharmaceutics by E.A.Rawlins.

4. Cooper and Gunn's Tutorial Pharmacy.

5. Pharmaceuties The Science of Dosage Form design - M. E. Aulton
6. Pharmaceutical Dosage Forms and Drug Delivery System by Ausel
102
PHARMACEUTICS – II (UNIT OPERATION - I & ENGINEERING DRAWING)\

THEORY:
1. UNIT OPERATION: INTRODUCTION, BASIC LAWS:
1) Stoichiometry : Unit processes, material and energy balance, Molecular Unit mole fraction, tie substance, gas laws, mole volume, primary & secondary quantities, equilibrium state, rate process, steady and unsteady state, dimensionless equations, dimensionless formula, dimensionless groups, different types of graphic representation, mathematical problems.
2) Fluid flow: types of flow, Reynolds's number, viscosity, concept of boundary layer, basic equation of fluid flow, valves, flow meter, manometer and measurement of flow and pressure.
3) Filtration and Cintrifugation :Theory of filtration, filter aids, filter media, industrial filter including filter press, rotary filter, edge filter, etc; factors affecting filtration, mathematical problems on filtration, optimum cleaning cycle in batch filters, principle of centrifugation, industrial centrifugal filters and centrifugal sedimenters.
4) Heat Transfer:Source of heat, heat transfer, steam and electricity as heating media, determination of requirement of amount of steam / electrical energy, steam pressure, boiler capacity, mathematical problems on heat transfer, mode and laws of heat transfer.
5) Dehumidification and humidity control: Basic concept and definition, wet bulb and Adiabatic saturation temp, psychrometric chart and measurement of humidity, application of humidity messurement in pharmacy, equipment's for dehumidification operations.

6) Refrigeration and air – conditioning
Priciples and application of refrigeration and air - conditioning.
7) Material of construction: General study of composition, corrosion, resistance properties and application of the materials of construction with special reference to stainless steel and glass.
8) Industrial hazard and safely precautions: Mechanical, chemical, electrical, fire and dust hazard, industrial dermatitis and accidents records etc.
9) Material handling systems:
a) Liquid Handling : Different types of pumps 

b) Gas handling : various types of fens, blowers and compressors  

c) Solid handling: Bins, bunkers, conveyers, air transport.

10)   Packaging of Materials: Function and qualities of package, Hazards encountered by package, protection to be given by package, containers, closures, foils, pressure packs for pharmaceutical products.

PRACTICALS: 










3 hrs / week

1) To plot graphs using various data.

2) Measurement of flow of fluids and their pressure, determination of Reynolds's number and calculation of frictional losses.

3) Evaluation of filter media datemination of rate of filtration and study of factors affecting filtration.

4) Detemination of Humidity use of dry bulb and wet themometers and 

5) Experiments to demonstrate applications of  centrifugation.

6) Determination of overall heat transfer cocfficients, rate of evaporation.

7) Elemetary knowledge of engineering drawing concept of elevation, plan orthographic and isometric views, First angle and third angle projections, notation conventions used in engineering drawing.

8) Drawing of simple pharmaceutical machine / parts.

9) Any other practical devised from topic covered in theory.

BOOK RECOMMENDED:
1) Cooper and Gunn's Tutorial Pharmacy.
2) Chemical Engineering by Badger and Banchero.
3) Handbook of Chemical Engineering by perry.
4) Elementary Chemical Engineering by Max Peters.
5) Unit Operations by McCabe and Smith.
6) Theory & Practice of Industrial Pharmacy by Lachman & others.
7) Pharmaceutics: The Science of Dosage from Design by Aulton.
8) Elemintary Engineering Drawing by N.D. Bhatt.
9) Machine Drawing by N. D. Bhatt.
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PHARMACEUTICAL CHEMISTRY – I (INORGANIC & PHYSICAL CHEMISTRY)
THEORY: 










4 hrs / week
PART - I (INORGANIC CHEMISTRY)
1) Introduction to Pharmacopoeia : An outline of methods of preparation, uses, sources of impurities, tests for purity, identity and assay principles with examples including limit tests for iron, arsenic, lead, heavy metals, chloride, sulphate and special tests if any of the following classes of inorganic pharmaceuticals included in Indian Pharmacopoeia monograph details.
2) Gastrointestinal agents: Acidifying agents, Antacids, protective and Adsorbents, Cathartics: Dil Hydrochloric acid, Sod. Bicarbonate, Aluminium hydroxide gel, Calcium carbonate, Magnesium oxide, Magnesium trisilicate, Magnesium sulphate, Bismuth subcarbonate, Kaoline Milk of Magnesia, Activated, Charcoal, Sodium dihydrogen Phosphate, Sodium Potassium tartarate, and Combination antacid prepration.

3) Major intra and extra - cellular electrolytes :Physiological ions, Electrolytes used for replacement therapy, acid - base balance and combination therapy : Sodium chloride and it's preparations, Potassium chloride and it's preparations, Ammonium chloride and its injection, Sodium acetate, Potassium acetate, Sodium bicarbonate, Sodium citrate, Calcium gluconate, Calcium lactate, Dibasic calcium phosphate, Magnesium sulphate, Sodium dihydrogen Phosphate, Electrolyte combination therapy.
4) Essential and trace elements: Transition elements and their compounds of pharmaccutical importance. Iron and haematinics, Mineral supplements, ferrous fumarate, ferrous sulphate, lodine, lodine solutions, Potassium iodide.

5) Topical agents :Protectives, astringents and Anti infectives : Talc, Calamine, Zinc oxide, Titanium dioxide, Potassium permanganate, Chlorinated lime, lodine, lodine solution, Povidone iodine, Boric acid, Borax, Silver nitrate, Mild silver protein, Yellow mercuric oxide, Ammoniated mercury, Sublimed and precipiteted sulphur, Selenium Sulphide, Alum, Zinc sulphate, Hydrogen peroxide, Antimony potassium tartrate.

6) Gases and Vapours: Inhalants and Respiratory stimulants: Oxygen, Carbon dioxide, Nitrous oxide, Ammonium carbonate.

7) Dental Products: Dentifrice and anti-caries agents: Sodium fluoride, Calcium carbonate, Dibasic calcium phosphate, Zinc chloride.

8) Complexing and chelating agents used in therapy: Disodium EDTA, Calcium disodium EDTA, Dimercaprol.

9) Miscellaneous Agents: Sclerosing agents, expectorants, emetics, poisons and antidotes, sedatives etc. Ammonium chloride, Potassium iodide, Antimony potassium tartrate, Sodium nitrate, Sodium thiosulphate.

10) Pharmaceutical Aids Used in Pharmaceutical Industry :

I. Acids, Bases, Buffers and Water.Introduction, concepts of acid base, pH & dissociation constant of acid & base, Henderson Hasselbatch equation, mechanism of buffers, physiological buffers, physical & chemical  properties of water, hard water and methods of softening hard water, ionic product of water.

Hydrochloric acid, Sulphuric Acid, Nitric acid, Phosphoric acid, Boric acid, Strong Ammonium Hydroxide, Sodium hydroxide, Calcium hydroxide, sodalime, Borate and phosphate buffers system purified water, W.F.I., Sterile W.F.I.
II. anti oxidants, preservatives, filter adsorbents, diluents, excipients, suspending agents, colorants etc : Sodium nitrite, Sodium thiosulphate, Sodium thiosulphate, Sodium bisulphde, Sodium metabisuphite, Boric acid, Borax, Activated Charcol, Kaoline, Bismuth subcarbonate, Dibasic calcium phosphate, Calcium sulphate, Bentonite, Aluminium hydroxide.
11) Inorganic Radiopharmaceuticals: Nuclear radiopharmaceutical, reactions, nomenclature, methods of obtaining their standards and unit of activity, measuriments of activity, clinical applications and dosage hazards and precautions. Sodium iodide 131, Ferric chloride 59, ferrous citrate 59, Barium sulphate.
PART - II

 (PHYSICAL CHEMISTRY)

1) Behavior of gases: Gas laws, ideal gas equations, Kinetic theory of gases, deviation from ideal behavior and explanations.

2) The liquid state: Study of chemical substances using physical properties such as: surface tension, parachor, viscosity, refractive index, optical rotation, dipole moments and chemical constituents.

3) Solutions: Ideal and real solutions, solutions of gases in liquids, colligative properties, partition coefficient, conductance and its measurement, Debye Huckel theory.
4) Thermodynamics: Zero, First, Second and Third laws, Absolute temperature scale. Themochemical equations, phase equilibrium and phase rule.

5) Adsorption: Freundlich and Gibbs adsorption isotherms, Langmuir theory of adsorption.

6) Photochemistry: Consequences of light absorption, Jablenski diagram, Beer's Lambert law, Quantum efficiency.

7) Chemical Kinetics & application of Kinetic principles in pharmacy: Zero, First and Second order reactions, complex reaction, theories of reaction kinetics, characteristies of homogeneous and heterogeneous catalysis, acid, base and enzume catalysis.
8) Quantum mechanics: Postulates of quantum mechanics, operators in quantum mechanics, the Schrodinger wave equation.

PRACTICALS:
1. The Background and systematic qualitative analysis of inorganic mixture of up to 4 radicals. Six mixtures to be analyzed, preferably by semi - micro methods.

2. Limit Tests for Cl, So4, As, Heavy metals and Lead along with a few modifications.

3. All identification tests for Pharmacopoeial inorganic pharmaceuticals and qualitative tests for cations and anions should be covered.

4. Volumetric Analysis of few important compounds covered in theory.

5. Experiments on surface tension and viscosity, partition coefficient, adsorption, order of reaction (First and Second), refractive index and molar refraction.

BOOKS RECOMMENDED:
1. Indian pharmacopoeia.

2. Pharmaceutical Inorganic Chemistry - Block and Soinc.

3. Coneise Inorganic Chemistry - J.D.Lee
4. Modern Inorganic Chemistry - Liptrot

5. Elements of  Physical Chemistry - Glasstone and Lewis

6. Mellor's Modern Inorganic Chemistry - Parker

7. Inorganic and Theoetical Chemistry - Taylor

8. College Chemistry - Linus Pauling

9. General Chemistry - Linus Pauling

10. Essentials of Physical Chemistry - Bahl andTuli

11. Bently and Driver's Text book of pharmaceutical chemistry

12. Physical Pharmacy by Alfred Martin

13. Remington's Pharmaceutical Science

14. Vogel's Qualitive Inorganic Analysis Revised by G.S.Vehla

15. Pharmaceutical Chemistry Part I by Becktt & Stanlake.
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HUMAN ANATOMY PHYSIOLOGY AND HEALTH EDUCATION
THEORY: 










3 hrs / week

1. Scope of anatomy and physiology and their basic terminology used in these subjects.

2. Structure of cell, its components and their functions.

3. Elementary tissues of the human body : Epithelial, connective, muscular and nervous tissues, their sub - types and characteristics.

4. Osseous system: Structure, composition and functions of skeleton, classification of joints, types of movements at joints, disorder of bones and joints.

5. Skeleton muscles: Their gross anatomy physiology of muscle contraction, physiological properties of skeletal muscles and their disorders.

6. Haemopoitic system: Composition and function of blood and its elements, their disorders, blood groups and their significance, Mechanism of coagulation, disorder  of platelets and coagulation.

7. Lymph and lymphatic system: Composition, formulation and circulation of lymph, disorder of lymph and lymphatic system. Basic physiology and function of spleen.

8. Cardiovacular system: Basic anatomy of heart, physiology of heart, blood vessels and circulation. Basic understanding of cardiac cycle, heart sound and electrocardiogram Blood pressure and its regulation. Brief outline of cardiovascular disorders like hypertension, hypertension, arteriosclerosis, angina, myocardial infraction, congestive cardiac failure and cardiac arrhythmias.
9. Digestive System: Gross anatomy of g.i. Tract, Functions of its different parts including those of liver, pancreas and gall bladder, various g.i.  track and their role in 

10. Respiratory System: Anatomy of respiratory organ, function of respiration mechanism and regulation of resperation, respiratory volume and vital capacity.

11. Central nervous system: Functions of different parts of brain and spinal cord. Neurohumoral transmission in the C. N. S. Reflex action, Electroencephalogram, specilized function of the brain, cranial neves and their functions.

12. Autonomic nervous system: Physiology and function of ANS, Mechanism of the neurohumoral transmission in the ANS. 
13. Reproductive system: Various parts, structure and function of the kidney and urinary tract. Physiology of menstruation, coitus and fertilisation and acid - base balance. Disease of urinary system.

14. Reproductive system: Male and Female reproductive system and their hormones, Physiology of menstruation, coitus and fertilisation. Sex differentiation, spermatogenesis and cogenesis. Pregnancy its maintenance and parturition.

15. Endocrine system: basic anatomy and physiology of pituitary, thyroid, parathyroid, adrenals, pancreas, testis and overy, their hormones and functions.

16. Local houmones : Histamine, 5-HT, prostaglandin, Thromboxanes, Leukotrienes PAF and peptides, their functions and importance.
17. Sense organs : Basic anatomy and physiology of the eye (Vision), and (hearing), taste buds, nose (smell) and skin (superficial receptors)

a) Concept of health and dissease, causing agent and prevention of disease.

b) Classification of food requirements, balanced diet, nutritional deficiency disorders their treatment and their prevention, specifications for drinking water.

c) Demography and family planning: Medical temination of pregnancy.

d) Brief outline of communicable disease, their causative agents, modes of transmission and its previntion. (Chicken pox, measles, influenza, diphtheria, whooping cough, tuberculosis, poliomyelitis, helminthiasis, malaria, filariasis, rabies, trachoma, tetanus, leprosy, syphilis, gonorrhea and AIDS).

e) First Aid: Emergency treatment of shock, snakebites, burns, poisoning, fractures and resuscitations methods.
PRACTICALS:










3 hrs / week

1. Study of human skeleton

2. Study of different systems with the help of charts and models.

3. Microscopic study of different tissues and organs from permanent slides.

4. Estimation of haemoglobin in blood, determination of bleeding time, clotting time, R.C.C. count, TLC. and E.S.R., D.L.C. and E.S.R.
5. Recording of body temperature, pulse rate and blood pressure, basic understanding of elecrocardiogram PQRST waves and their significance.
6. Determination of Vital capacity experiments on spirometry.
7. Physiological experiments on nerve - muscle preparations and heart.

BOOKS RECOMMENDED
1. Martini, F: Fundamentals of anatomy and physiology (Prentice hall, 2nd Ed. 1992)
2. Seely, R.R. et al. : Anatomy and physiology (Mosby), 3rd Ed. 1995.
3. Guyton, A.C.and Hall, J.E. : Text book of medical physiology (W.B. Saunders Co. Philadelphie) 8th Ed. 1991.
4. West J.B. Best and Taylor's physiological basis of medical practice (Williams ad wilkins, Baltimone) 12th Ed. 1989.
5. Torora G.J. and and Anagnodokos, N.P. : Principles of anatomy and physiology (Harper and colling Publishers, New York ) 7 th Ed. 1992
6. Gandhi, T.P. et al : Human anatomy, physiology and health education (B.S. Shah Prakashan, Ahmedabad) 9th  Ed. 1998.
7. Joshi, Vijaya D. : Preparatory Manual for undergraduates' physiology. (B.I.Churchill Livingstone) 1995.
8. Chatterjee, C.C. : Human physiology (Medical Allied Calcitta), 10th Ed. 1985
9. Clancy, Jhon and Mo Vicer, A.J. : Physiology and anatomy (Edward Arnold) 1995
10. Subhash Shalya : Human Physiology (C.B.S. Publishers, New Delhi) 1st Ed. 1994
11. Chaurasia, B.D. : Human Anatomy (3 Volumes C.B.S. Publishers, New Delhi) 3rd Ed, 1995
12. Ross and Wilson's : Anatomy and Physiology in health and illness (Churchill Livingstone) 8 th Ed. 1995
13. Parmar N.S. : Health Education and Community Pharmacy (C.B.S. Publishers, New Dilhi) 1995
14. Goyal R.K. et. : Practical anatomy Physiology and biochemistry (B.S. Shah Prakashan, Ahmedabad) 1995
15. Garg K. et. al. : A textbook of histology (C.B.S. Publishers, New Dilhi) 2nd Ed. 1991
16. Lesson C.R. et. al. : Text book of histology (W.B. Saunders Co.) 5th Ed.
17. Agur, anne M.R. : Atlas of anatomy (Williams and Wilking) 9th Ed. 1991
18. Van de Graaff and Crewely, J.L. : A photographic atlas for the anatomy and physiology lab. ( Mortan Publishing Co.) 3rd Ed. 1996
19. Ghai, C.L. : A text book of practical physiology (Jaypee Brothers Medical Publishers (P.) Ltd.) 4th Ed. 1998
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PHARMACOGNOSY - I
THEORY










2 hrs / week
1. Definition, History, scope and development of pharmacognosy.

2. Source of drugs: Biological, marine, mineral and plant tissue cultures as sources of drugs. 

3. Classification of drugs: e.g. alphabetical, morphological, taxonomical, pharmacological and chemical.

4. Plant taxonomy & study of following families with special referance to medueubakkt unoirtabt okabts : Apocynaccae, Solanaccae, Rutaccae, Umbelliferae, I. eguminosae, Rubiaccae. Lilliaccae, Graminae, Labiatae, Crucciferae, Papaveraccae.

5. Cultivation, collection, processing and storage of crude drugs. Factors influencing cultivation of medicinal plant, types of soil and fertilizers of common use. Pest management and natural pest control agents, Plant horomones and their applications. Polypoloidy, mutation and hybridization with reference to medicinal plants.

6. Quality control of crude drugs: Adulteration of crude drugs and their detection by organoleptic, microscopic, physical, chemical and biological methods of evaluation.
7. An Introduction to chemical constituents of drug: Their isolation, classification and properties.

8. Syatematic Pharmacognostic study of following :

a) Carbohydrates and derived products: Agar, Guar gum, Gum acacia, Honey, Isabgon, Pectin, Starch, Sterculia and Tragacanth.

b) Lipids: Bees wax, Cator oil, Coca butter, Cod-liver oil, Hydnocarpus oil, Kokum butter, Lard, Linseed oil, Rice burn oil, shark liver oil and wool fat.

c) Study of drugs containing resins and resin combinations: Colophony, Podophyllum, Jalap, Cannabis, Capsicum, Myrrh, Asafoetida, Balsam of peru, Benzoin, Turmeric and Ginger.
d) Study of tannins containing drugs: Gambir, black catechu, gall and myrobalan.

e) Volatile Oils: General methods of obtaining volatile oils from plants.  Study of volatile oils of Mentha, Coriander, Cinnamon, Cassia, Lemon peel, Orange peel, Lemon Grass, Citronella, Caraway,Cumin, Dill, Spearmint, Clove, Fennel, Nutmeg, Euclyptus, Chenopodium, Cardamom, Valerian, Musk, Palmarosa, Gaultheria, Sandal wood.

f) Study of fibers used in pharmacy: such as cartton, slik, wool, nylon, glasswool, polyster and asbestos.

g) Study of pharmaceutical aids like diatomite, kaolin, bentonite and gelatin.

h) Cynogenetic glycosides, amino acids in plant tissues carbohydrates (gums, mucilage)

9. Phytochemical schernical screening : Selection of method (Preparation of and extract), Screening for alkaloids, polycyclic compounds,  saponnis, sterols, cardenolides and bufadienolide, flavonoids and leucoanthocydins, tannins and poly phenols, anthraquinones.

PRACTICAL










3 hrs / week

1. Morphological characteristics of plant families in theory.

2. Microscopic measurements of cells contents : starch grains, calcium oxalat crystals and phloem fibers.

3. Determination of leaf constants such as stomatal index, stomatal number, vein islet number, vein termination number and palisade ratio.

4. Preparation of Herbarium sheet.

5. Indetification of crude drugs mentioned in theory.

6. Study of fibers and pharmaceutical aids.

7. Microscopic studies of crude drugs and their powers underlined in the category of volatile oils.

BOOKS RECOMMENDED

1. Botany for degree students - A.C.Dutta (Oxford Uni. Press)
2. A textbook of zoology - R.D.Vidyarthi (S.Chand & Co.)

3. Pharmacognosy - C.K.Kokate (Nirali Prakashan)

4. A textbook of Pharmacognosy - C.S. Shah & J.S. Quadry (B.S.Shah Prakashan)

5. Pharmacognosy - Tylor & Brady (Lee & Febiger)

6. Pharmacognosy of Powdered crude drugs - M.A. Lyenger. (Manipal Power Press)
7. Treaste & Evan's Pharmacognosy - (W.B. Saunders Co.)

8. Pharmacognosy - Wallis.
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BIOSTATISTICS AND ADVANCED MATHEMATICS

THEORY










2 hrs / week

1.
Biostatistics:
a) Basic concepts of Statistics : Data, Data Graphic, frequency distribution measures of central tendency (Mean, Median, Mode, Harmonic mean, Geometric mean and scattering of data, range, Mean, Deviation, Standard deviation, SEM Applications in Pharmaceutical Validation)

b) Introduction to probabilities: Binomial and Normal Probabilities distribution.

c) Sample and sampling method: sample size and its significance. Sampling techniques and their application in pharmacy.

d) Hypothesis testing [t-statistics ( Application in dissolution testing of solid dosage forms) chi-square test]
e) Correlation analysis, Correlation coefficient, Sppearman's rank correlation coefficient.

f) Linear regression analysis (applications in Beer's Lamberts Curve, stability study), Introduction to curve fitting techniques.

g) Analysis of variance: Introduction and application of the test in the pharmacokinetic study.
2.
Differential equations: Revision of integral calculus, definition and formation of differential equation of first order and first degree variable, seqarable homogeneous and lineardifferential equation and equations reducible to such types, linear differential equations of order greater than one with constant coefficients, complementary function and particular integral sumultaneous linear differential equation, pharmaceutical applications.
3.
Laplace Transformations: Definition, transforms of elementary functions, properties of linearity and shifting inverse laplace transforms, transforms of derivatives, solutions of ordinary and simultaneous differential equations.
4.
Differencial of rational, trigonometric exponential and logarithmic functions, tangents and normal, maxima and minima, graphs of an elementary function (Simple curve tracing) indefinite integration of rational, trigonometric, exponential and logarithmic functions.
5.
Rolles theorems, ingrangles and Cauehy's mean value theorems and  Hospital ruk along with suitable illustrations.
6.
Mathematical modelling, mathematical models in biology, medicine and pharmacy.
BOOKS RECOMMENDED:
1. Pharmaceutical Statistic - S. Bolton

2. Higher Engineering Mathematics by B. S. Grerawal

3. Mathematical Statistics by J. N. Kapur & H. C. Saxena

4. Laplace transforms by Murray R. Spiegel

5. Differential Equations with application by Herman Betz Paul B. Burcham

6. Elements of probability and statistics: M. Taisnale and M. Jas 1993, Tata Megraw Hill Publishing co.

7. A text-book of Matrices: Shairti Narayan 1994, S. Chand & Co.
8. Differential Calculus Shairti Narayan 1997, Shyam Lah Charitable Trust.

9. Theory and problems of advanced Calculus (Sic metric) edition: Murray R. Spiegel Scharun's outline series, McGraw Hill Book Co.

10. Diggerential equations Frank Ayres Jr. 1st Ed. Scharun's outline series, McGraw hill Book Co.

11. Differential equation - a first course: Guterman and Nitecki. 2nd Ed. Saunder's College Publishing.

12. Integral Calculus Shairti Narayan 1997 S. Chand and Co.
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COMPUTER APPLICATIONS IN PHARMACY

a) Introduction to computers - Introduction to i/o devices,storage devices, binary conversion, computer classification, applions of computers in pharmacy.
b) Introductin to DOS commands: File name and different extensions, Internal and external commands, Introduction to Windows. Use of Manubar, Taskbar, Desktop, My Computer, Control Panel, Window Exporer, Network Neighbourhood, Recycle Bin.
c) MS-Excel - preparation of templets for application in pharmaceutical chimistry, Pharmaceutical technology, pharmacology and pharmacognosy for example statistical tretment of data for Beer's Lambert's curve, solution of problems based on physical chemistry, pharmaceutical engineering, stability study, area under the curve, bio-assay, bioeuivalence study, extraction, Rf value and other elementary problems of pharmaceutical importance. Special attention must be given to airthmetic expressions.
Hierarchy of operation, library functions such as logarithm, squareroot, standard deviation, sum, average, t-test, ANOVA etc. Drawing graphs in EXCEL- line graph, Histogram, pic - chart, At least one graph for each discipline of chemistry, pharmaceutical technology and pharmacognosy - Editing chart features such as formatting charts, adding legends and changing data.

d) WORD PRODESSING MS - WORD - 97
Word essentials 
Typing and editing

Autocorrect and Autotext - Reusing Text and Graphics

Formatting Text

Formatting paragraphs, Formatting and sorting Lists

Page Design and Layout

Page Setup: Margin, Page Numbers and Other Items

Spell Check and Grammer use of Thesaurus

Newsparer - style Columns

Working with Tables

Opening, Saving and Protecting Documents

Printing, Assimbling Documents with Mail Merge.
e) Introduction to E-Mail and Internet - Demonstration of sites of phrmaceutical interest.

f) BASIC Language : Elementary programming in BASIC Language - Airerithm, flow chart, Solution of problems based on biostatistics and other simple problems of pharmaceutial interest.

PRACTICAL










3 hrs / week

Practicals based on the topics covered in theory MS-EXCEL stress must be given to topics of pharmaceutical interest only (e.g. statistical analysis of pharmaceutical data, stability study, area under the curve, calculation of molecular weight, calculation of solubility, buffers, filtration acid - base titration, oxidation reduction, physical pharmaceutics, pharmaceutical engineering etc.)

The equation will be provided at the time of examinations.
Practicals based on pharmaceutical applications of students and paired - t - test - SD - SEM. Chi - square test - ANOVA regression analysis ( application to stability testing ANOVA ( application in pharmacokinetics )
Assignment: Computerization of any two practicals taught in first B. Pharm (text, tables, figures, calculation steps, etc.)

BOOK RECOMMENDED:
1. Ms - Office - APTECH, TMH publications

2. Working in Microsoft Office by Ron Mansfield

3. MS - Excel Taxali

4. PC for Window made simple

5. Basic Programming by E. Balaguruswamy
6. Basic Programming by V.K. Jain

7. Martin, et al, physical pharmaceutics
SYLLABUS FOR SECOND YEAR B. PHARM.
201
PHARMACEUTICS - III (Unit Operation - II)





2 hrs / week
1. Evaporation: Basic concept of phase equilibria factor affeting evaporation, evaporators, film evaporators, single effect and multiple effect evaporators, Mathematical problems on evaporation.
2. Distillation : Rault's law, phase diagrams, volatility : simple steam and flash distillations, principles of rectificaytion, Mc Cabe Thiele method for calculations of number of theoretical plates, Axeotropic and extractive distillation, Mathematical problems on distillation.
3. Drying: Moisture content and mechanism of drying, rate of drying and time of drying calculations: classification and type of dryers, dryers used in pharmaceutical industries and special drying methods, Mathematical problems on drying.
4. Soze Reduction and size separation : definition, objectives of size reducation, factors affecting size reduction, laws governing energy and power requirements of mill, types of mills including ball mill, hammer mill, fluid energy mill etc.
5. Mixing: Theory of mixing, Solid-Solid-liquid mixing equipments.
6. Crystallization: Characteristics of crystals like; purity, size, shape, geometry, habit, forms size and factors affecting them. Solubility curves and calculation of and heat balances around Swenson Walker crystallizer, Superasaturation theory and its limitation, Nucleation mechanism, crystal groowth. Study of various types of crystallizer, tanks, Crystallizer, Caking of Crystals and its prevention. Numerical problelems on yields.
7. Automated Process Control Systems: Process variable, temp, pressure, flow, level, vacuum and their measurements. Elements of automatic process control and introduction to automatic process control system. Elements of computer aided munufacturing. (CAM).
8. Ractors and fundamentals of rectors design for chemical reactions.
PRACTICALS:










3 hrs / week

1. Determination of rate of evaoperation, steam distillation, rectification.

2. Experiment based on steam, extractive and azeotropic distillation.

3. Determination of rate of drying, free moisture content and bound misture content.

4. Experiment to illustrate the influence of various parameters on the rate of drying.

5. Experiment to illustrate principle of size reduction, laws governing energy and power requirements of soze reduction.

6. Experiment to illutrate solid-solid mixing, determination of mixing effciency using different types of mixers.

7. Crystallization and smooth behavior 

8. Principles of extraction

9. Study of Stoke's law and sedimentation

10. Rectification

11. Particle size determination by microscopic method

12. Any other practicals devised from topic covered in theory.

BOOKS RECOMMENDED:








3 hrs / week

1. Theory and practice of Industrial pharmacy by Lachman, Liberman and Kanig. Third edition.

2. Pharmaceutical dosage form Tables, Volume II Edited by Lieberman, Lachman and Schwartz. Second edition.

3. Pharmaceutices : The science of dosage form designed by M.E. Aulton (1998 edition)

4. Pharmaceutical Engineering by K.Sambamurthy

5. Remington: The science and practice of pharmacy Vol - I & II 19 th edition.

6. Elomentary chemical engineering by Max S.Peters.

7. Unit operation of chemical engineering (5th edition )by McCabe, Smith anf Harriott

8. Perry'schemical engineer's Handbook by Robet Perry (6th edition)

9. Tutorial pharmacy : (Cooper and Gunn)
202
PHARMACEUTICS - IV (Pharm. Dispensing)

THEORY:
1. Evolution of pharmacy and pharmaceutical literature : History of pharmacy, Historical background and importance of various Pharmacopoeias with special reference to Indian Pharmacopoeia, United States Pharmacopoeia, European Pharmacopoeia, British Pharmacopoeia, International Pharmacopoeia and Extra Pharmacopoeia.

2. Pharmacopoeial Preparations : Principles and method of preparetion of aromatic water, spirits, elixirs, syrups, glycerine, linctus, solutions, milks and magmas, mucilage and special preparations like pyroxyllins and flexible collodions.

3. Galenicals : Principles and methods of extraction, preparation of infusions, decoctions tinctures, liquid, soft and dry extracts. Introduction and classification of pharmaceutical dosage forms.

4. Prescription: Various parts of prescriptions and their functions, handling of prescriptions, soures of errors, care required in dispensing procedures including labeling of dispensed products. Preliminary knowledge of important Latin terms used in prescriptions and their translation into English.

5. Pharmaceutical calculations and metrology : Metric and Imperial systems of weight and measures usedin prescriptions. Posology, calculations of does for infants children, adults and elderly patients; reducing and enlarging formulae; percentage solutions; allegation methods; proof sprits; calculations involving alcohol dilutions; pH and buffer solutions; isotonic solutions; diplacement value and calculations involving radiosotopes.

6. Principles and procedures of dispensing precriptions : Principles involved and procedures adopted in dispensing of liquid preparations such as mixtures, suspensions emulsions, solutions, lotiors and liniments; solid dosages forms such as powers, capsules, effervescent powers, tablet triturates and lozengers, paints, sprays, inhalations and poultice.

7. Incompatibilities: Definitions, study of types of incompatibilities, physical, chemical and therapeutic, inoraganic inorganic imcompatibilities involving metals and their salis, non-metal, acids and alkalis. Organic incompatibilities involving specific organic salits, purine bases, alkaloids, pyrrozoone derivatives, amino acids, quaternary ammonium compounds, carbohydrates, glycosides, sulfonamides, local anesthetics, dyes, surfaceative agents and vitamins. Study of examples of prescriptions contatining incompatibilities and their correction and dispensing methods.

8. Despensing of Radiopharm ceuticals, Therapeutic uses, diagnostic uses, faclities work area, preparation and dispensing of Radiopharmaccuticals used in and medicine.

9. Future trends in dispensing.

10. Dispensing of proprietary medicines.

PRACTICALS:










3 hrs / week

1. Dispensing of precriptions falling under the categories of mixtures of moxtures, solutions, emulsions, creams, powers, suppositories, capsules, pastes, jellies, lozenges, lotions, liniments, inhalations and paints.

2. Idenitification of various types of incompatibilities in prescriptions. Corrections and dispensing of such preseriptions.

3. Preparation of selected Pharmacopoeial preparations under the category of aromatic waters, spirits, solutions, infusions, unclures and extracts.

BOOKS RECOMMENDED:
1. Cooper and Gunn's Dispensing Pharmacy.

2. Pharmaceutical Dispensing by Sharma and Jain.

3. Dispensing Pharmacy by Husa

4. Remington's Pharmacutics

5. Pharmaceutical Practice by Aulton and Collet.

203
PHARMACEUTICAL CHIMISTRY - II (ORGANIC)
THEORY:










3 hrs / week

The subject of organic Chemistry will be treated will be treated in its modern perspective keeping for the sake of convenience, the usual Classification of organic compounds.

1. Structure and Properties : Atomic structure, Atomic orbitals, Molecularorbital theory, wave equation, Molecular orbitals, Bonding and Antibonding orbitals, Co-valent bonds, Hybrid orbitals, intramolecular forces, Bond dissociation energy Polarity of bonds, Polarity of molecules, structure and physical properties, Intermolecular forces, Acids and bases.

2. Sterechemistry : Isomerism and nomenclature and associated physicochemical properties, optical activity, Stereoisomerism, specification of configuration, chirality, chiral reagents, Reaction involving stereoisomers, congormations.

3. Structure, Nomenclature, preparation and reactions of : Alkanes, Alkenes, Alkynes, Cycloalkanes, Dienes, Benzene, Polynuclear aromatic componds, Arenes Alkylhalides, Alcoholes, Ethers, Epoxides, Amines phenols, Aldehydes and ketones, carboxylic acids, functional derivatives of carboxylic acid, Reactive intermediates- carbocations, carbanions, carbenes, nitrene and nitrenium ions.

4. Necleophilic aromatic substitutions : alpha-beta Unsaturated carbony compounds, Conservation of orbital symmetry and rules, Electrocyclic cyelo addiotion reactions, Sigmatrophic reactions, Neighbouring group  effects, Catalysis by transition metal complexes, Stereoselective and sterospecific reactions, organic reagents used in drug synthesis like E.C.A., malonitrile, N-bromo succinamide ethylaceto acetate.

5. Heterocyclic compounds: Chemistry of some inportant heterocylics contains 3,4,5,6 & 7 atoms with one or two hetero atoms like O, N, S, preparation and properties of furan, thiophene, pyrrole, pyrimidine, imidazole.

6. Chemistry of lipids, carbohydrates, protenies, amino acids and nucleic acids.

7. Chemistry of Glycosideds : Sigoxin, Digitoxin, hecogenin, sennosides, Diosgynin and sarsapogenin.

8. Chemistry of Chemistry of Alkaloids: Atropin, & related compounds, Quinine, Reserpine, Morphine, Paparerin, Ephedrine, Ergot and Vinca Alkaloids.

9. Chemistry of Terpenes, important lignins, flavanoids, quassanoids, purines & Xanthines.

10. Brief account of chemistry and medicinal uses of taxol and derivatives.

PRACTICALS: 










3 hrs / week

1. The students should be introduced to the variouslaboratory techniques through demonstration involving synthesis of selected organic compounds [ e.G. asprin, p-bromoacetanilide, anthraquinone from anthracine, reduction of nitrobenzene etc.]

2. Identification of organic compounds and their derivatives

3. Introduction to the use of stereomodels

4. At leastfive exercises in synthesis involving various heterocyclic ring systems.

5. An exercise involving stereoselectve synthesis of a compound resolution of racemic DL-alanine or any other example.

6. Workshop on molecular modeling of primary, secondary and tertiary strutures of proteins, molecular modeling on double helical structure of nucleic acid showing hydrogen bonding.

BOOKS RECOMMENDED: 
1. Organic Chemistry by Morrison & Boyd
2. Orgnic Chemistry by Brewester & McEwan
3. Organic Chemistry Vol-I & II by Finar
4. Organic Chemistry by Wingrove & S. Caret
5. Organic Chemistry by Pine & Handrickson
6. Organic Chemistry by Jerry March
7. Practical Organic Chemistry by F.G. Mann & B. C. Saunders
8. Vogel's Taxtbook of Practical Organic Chemistry by B.T. Furnis
9. Stereochemistry of carbon compounds by L.Eliel
10. An Introduction to the chemistry of heterocyclic compounds by R.M. Acheson
11. Basic and Pharmaceutical Practical Chemistry by Singh abd Kapoor.
204
PHARMACEUTICES ANALYSIS
THEORY: 










3 hrs / week

1. Introduction : Significance of quantitative analysis in quality control, diferent techniques of analysis, computation of analytical results, significantfigures, concepts of errors, precision and accuracy, standrd deviation, calibration of analytical equipments, fundamentals of volumetric analysis, methods of expressing concentration, primary and secondary standards.

2. Acid-base titrations : acid-base concepts, relative strength of acid and bases, ionization, law of mass action, common ion effect, ionic product of water, pH, Henderson-Hesselbach equation, buffer solutions, neutralization curves, acid-base indicators and their choice and mixed indicators.

3. Oxidation - Reduction tirations : Theory and pharmaceutical applications, strength and equivalent weights of oxidizing and reducting agents, measurement of electrode potential, oxidation- reduction curves and resox indicators. Tirations involving potassium permanganate, ceric ammonium sulphate, potassium iodate, potassium bromate, titanous chloride, sodium 2, 6- dichlorophenol-indophenol, iokophenol iodimetry and iodometry.

4. Precipitation titrations: Principles of precipitation titrations, titrations involving mercric nitrate, ammonium or potassium thiocyanate, barium sulphate, argentometric titrations and adsorption, various steps involved in gravimetric analysis and their pharmaceutical applications.

5. Gravimetric analysis: Basic concepts, precipitation techniques, co-precipitation, post- precipitation, various steps involved in gravimetric analysis and their pharmaceutical applications.

6. Non-aqueous titrations: Theoretical considerations, scope, limitations, titration of weak acids, weak bases, indicators and precautions.

7. Complexometric titrations: Complexation and chelation, Warner's co-ordination number, stability of complexes, titrants, titration curves, types of complexometric titrations and methods of end poing detection.

8. Miscellaneous methods of analysis as : Diazotization titration, Kjeldahl method of netrogen estimation , oxygen flask combustion and gasometry.

PRACTICALS:










3 hrs / week

1. Standardization ofanalytical weitht and calibration of  analytical weights and calibration of volumetric apparatus.

2. Acid - base titrations: Preparation and standardization of acid and bases, some exercises related with determination of acids and bases separately or in mixture form, some official assay procedures, e.g. boric acid should also be covered.

3. Oxidation - Reduction titrations: Preparation and standardization of some redox titrants, e.g. potassium permanganate, potassium dichromate, iodine, sodium thiosulphate, etc. Some exercises relatedto determination of oxidizing and reducing agents in thesample shall be covered. Exercises involving potassium iodate, potassium bromate, iodine solution, titanous chloride, sodium 2, 6-dichlorophenol indophenol, and ceric ammonium sulphate.

4. Precipitation titrations: Preparation and standardization of titrants like silver nitrate and ammonium thiocyanate. Titrations according to Mohr's Volhard's and Fajan's methods.

5. Gravimetric analysis Preparation of Gooch crucible for filtration and use of sintered glass crucible, determination of water of hydration and some exercise related to gravimetric analysis should be covered.
6. Preparation and standradization of perchloric acid and sodium / potassium / lithium methoxide. Estimation of some drugs based on it.
7. Prepration and standradization of EDTA and some assays based on it.

BOOKS RECOMMENDED:
1. Analytical chemistry by Gray D. Christian, Jhon Wiley and sons N.Y. 5th edition, 1994.
2. Vogel's T.B. of quantitative chemical analysis ELBS UK, 5th edition, 1996.
3. Quantitative Analysis R.A. Day and A.L. Underwood prentice Hall of India, 6th edn 1996
4. Quantitative chemical analysis by Gilbert H. Ayers. Harper and Row New York 2nd Edn, 1968
5. Quantitative analysis by V.Alexeyev. Mir Publishers, Moscow, First Edition 1994.
6. A.T.B of Pharmaceutical Analysis by Kenneth A. Connors John Wiley and sons, 3rd edn., 1982
7. Analytical Chemistry Principles by John H.Kneendy. Saunders College Publishing N. Y. 2nd Edn., 1990
8. Analytical Chemistry Handbook by John Dean. Me Graw Hill Inc. N.Y. 1st Edn., 1995
9. Analytical Chemistry and introduction by skoog, West and Holler, Saunders College publishing 6th Edn. 1994
10. Fundamentals of analytical Chemistry an introduction by skoog, West and Holler, Saunders College Publishing 7th Edn. 1996
11. Analytical Chemistry by R.M. Verra CBS Publishers 2nd Edn., 1991
12. Bently and Drivers T.B. of Pharmaceutical chemistry revised by L.M.Atherden Oxford University press Bombay 8th Edn., 1994
13. Pharmaceutical analysis by T. higuchi etc. CBS Publishers, New Delhi, First Edn., 19973
14. Basic concepts of analytical chemistry by S.M.Khoppkar New age Intenational Publishers 2nd Edn. 1998
15. Industumental methods of chemical analysis by Gelen W. euring Mc Graw Hill Book Company N.Y. 5th Edn 1985
16. Instrumental methods of analysis by willard etc, 7th Edn. 1998
17. Chromatographic method  by A. Braithwaite and F.J. amith Blackied academic and professional London 5th edn., 1996
18. Principles of instrumental analysis by skoog and Leary Saunders College Publishing 4th Edn.1996
19. Quantitatiove analysis ofdrugd in pharmaceutical formulations by P.D. Sethi, CBS Publishers N.D. 3rd Edn. 1997
20. Practical Pharmaceutical chemistry by A.H. Beckett and J.B. Stanlake CBS Publishers N.D. 4th Edn. 1997
205
PHARMACOLOGY - I (Bio-Chemistry and Pathophysiology)

THEORY:










3 hrs / week

Part - I Biochemistry

1. Biochemical organiztion of the cell and transport processes across cell membrane.

2. The concept of free energy, ditermination of change in free energy from equilibrium constant and reduction and reduction potential bioenergetics, production of ATP and its biological significance.

3. Enzymes: Nomenclatures, enzyme Kinetics and its mechanism of action, mechanism of inhibition , isoenzymes in clinical diagnosis.

4. Co-enzymes: Vitamins as co-enzymes and their significance.

5. Carbohydrates metabolism: Conversion of polysaccharide to glucose - phosphate glycolysis and fermentation and their regulation, Glusoneogenisis and glycoginolysis, metabolism of galactose and galactosemia. Role of sugar nucleosides in biosynthesis and pentosephosphate pathway.

6. The citric acid cycle: Significance, reactions and energetic of the cycle, Amphibolic role of the cycle and glyoxalic acid cycle.

7. Lipids metabolism : Oxidation of fatty acids, beta-oxidation & energestics alpha oxidation, W-oxidation, Biosnthesis of ketones bodies and their utilisation, biosynthesis of saturated and unsaturated fatty acids, control of lipids metabolism, Essential fatty acids & eicosanoids [ prostaglandens, thromboxens] phosspholipids, and sphingolipids.

8. Biological oxidation redox- potential, enzymes and co-ezymes involved in oxidation reduction its control. The respiratory chain, its role in energy capture and its control, Energetics of oxidative phosphorylation, Inhibitors of respiratory chain and oxidative phosphorylationand mechanism of oxidatve phosphorylation.

9. Nitrogen & sulphur cycle: Nitrogenfixation, ammonia assimilation, nitrification and nitrate assimilation, sulphate activation, sulphate reduction incorporation of sulphur in organic compounds, Release of sulphur from organic compounds.

10. Metabolism of Ammonia and Nitrogen containing Monomers : Nitrogen balance, Biosynthesis of amino acids, catabolism ofamino acids, conversion of amino acids to specialized products, Assimilation of ammnia, Urea cycle, metabolic disorders of urea cycle, metabolism of sulphur containing amino acids, porphyrin biosynthesis, formation of biosynthesis and formation of deoxyribonucleotieds.

Part - II Pathophysiology
1. Basic Principles of cell injury and adaptation: Causes of cellular injury, pathogenesis morphology of cell injury, Intracellular alterations in lipids, proteins and carbohydrates, cellular adaptation, atrophy, hypertrophy.

2. Basic Mechanism involved in the process of inflammation and repair, Alternations in vascular permeability and blood flow, migration of WBCs, acute and chronic inflammation, mediators of inflammation, and brief outline of the process of repair.

3. Pathophysiology of common diseases; like Rheumatoid arthrites, gout, epilepsy, psychosis, deprission, mania hypertension, Angina, congestive heart failure, (CCF), artherosclerosis, myocardia infraction, diabetes, peptic ulcer, asthma, ulcerative colites, hepatic disorders, acute and chronic renal failure, tuberculosis, urinary track infections, Sexually Transmitted Diseases (STD), anaemias and common types of neoplasms, wherever applicable the molecular basic should be discussed.

PRACTICALS:










3 hrs / week

1. To prepare standard buffers [citrate, phosphate and cabonate ] and measure pH 

2. Titration curve for amino acids.

3. Separation of amino acids by two dimensional paper chromatography and gel electrophoresis.

4. The separation of lipids by TLC

5. Separation of serum proteins by electrophoresis on cellulose acetate.

6. Quantitave estimation of amino acids

7. Quantitative estimation of proteins

8. The identification of c-terminal amino acids of a protein

9. The determination of glucose by means of the enzyme glucose oxides

10. The isolation and assay of glycogen from the liner and skeletal muscle of rats 

11. Enzymatic hydrolysis of glucogin by alpha & beta amylase

12. The isolation and determination of RNA and DNA

13. Effect of temperature on the activity of alpha - amylase

14. Estimation of SGOT, SGPT, ALP and BRN in the serum

15. Simple experiments involved in the analysis of normal and abnormal urine : collection od specimen, appearance, determination of pH, sugars, proteins, urea and creatinine.
BOOKS RECOMMENED: 
1. Harper's Review of Biochemistry by Martin
2. Outlines of Biochemistry by connand stump
3. Biochemistry by Lehninger
4. Textbook of Biochemistry by Harron and Mazur
5. Textbook of Biochemistry by Rama Rao
6. Textbook of Biochemistry by Varunkumar Malhotra
206
HOSPITAL PHARMACY 

THEORY










2 hrs / week

1. Hospital Pharmacy: Objectives and functions, organization, planning and administration of modern hospital pharmacy services, location, layout, personnel, qualifications, requirements, abilities and evaluation of hospital pharmacist, workload and remuneration of hospital pharmacist.

2. Hospital Drug Policy : General consideration
Pharmacy and therapeutic committee - purpose, organization functions.

Hospital formulary - Organization, formulary content, preparation and distribution Pharmacy procedure manual preparation and publication.

Hospital committee - Infection control committee, antibiotic policy commite and research and ethics committee.

Role of hospital pharmacist in hospital committee and prictice of Rational Drug Ttherapy. Drug exchange programme.

3. Hospital Manufacturing : Economical and estimation of demand, layout, raw material, production planning, requirements, manpower, requirements and quality assurance, manufacturing of (including re-packing and pre-packing) sterile products (small and large volume parenteral), non-sterile products, total parenteral nutrition and intravenous additives.

4. Drug distribution : Outpatient and inpatient services, unit drug distribution systems, floor ward stock systems, satellite pharmacy services, cental sterile services and beside pharmacy.

5. Radio Pharmaceuricals : Radioisotope committee, role of hospital pharmacist in isotope and non-isotope pharmacy.

6. Controlled drugs dispensing (Narcotic Drugs) : Procedures for dispensing and maintenance of records and disposal of expiry drugs.

7. Sterization techniques, procedure, application of sterilization of surgical dressings used in OT and other equipment used in hospital (Cotton, bandage, adhesive tapes, IV sets, B.G. set, ryles tubes, catheters and syringes)

8. Surgical products : Primary wound dressing, absorbents, surgical cotton, surgical gauzes, bandage, adhesive tape, protective cellulosics, hemostatics, official dressings and non-absorbable srgical gauzes, bandage, adhesive tape, protective cellulosics, hemostatics, official dressings, absorbable and non-absorbable sutures, ligatures and catgut's medical prosthetic and organ replacement materials.

9. Application of computers in hospital pharmacy.

BOOKS RECOMMENDED:
1. Hospital Pharmacy E. Hassan - Harry Kimpton Publishers
2. Hospital organization & Management by Kurt Dan & Jonathan - CBS Publixhers
3. Remington's Pharmaceutical Science
4. Hospital Pharmacy by Goyal & Parikh
5. Hospital Pharmacy Management by Robert William
6. Martindal's Extra Pharmacoepia

207
PHARMACEUTICAL JURISPRUDENCE & ETHICS

THEORY: 










2 hrs / week

1. Introduction :

A. Pharmacetical legislation - a brief review

B. drugs and pharmaceutical industry - a brief review

C. pharmacetical education - a brief reviews

2. An elaborate (practicl oriented) study of the following :

A. Pharmaceutical ethics

B. Pharmacy act 1948

C. Drugs and cosmetics act 1940 and rules 1945

D. Medicinal and toilet preparations (excise duties) act 1955

E. Narcotic drugs and pdychotropic substances act 1985

F. Drugs price control order

3. A brief study of the following with special reference to the main provisions :

A. Poisons act 1919 

B. Drugs and magic remedies (objectionable advertisements) act, 1954

C. Medical termination of pregnancy act 1970 and rules 1975

D. Medicinal and toilet preparations (Prevention of cruelty to animals act 1960

E. States shops and establishments act and rules

F. Insecticides act 1968

G. AICTE act 1987

H. Factories act 1948

I. Minimum wages act 1948

J. Patent act

K. Trade and merchandise act

L. Industrial regulation act (pollution)

4. A brief study of the various prescription / non prescription products,   medical / surgial accessories, diagnostic aids, appliances available in the market.

SYLLABUS FOR THIRD YEAR B PHARM

PH 301

 PHARMACEUTICAL MICROBIOLOGY
THEORY:                                                                                  




   
2 hrs/week
1. History & scope of Microbiology.

2. Classification of microbes & their taxonomy, bacteria, viruses, fungi actinomycetes, rickettsias spirochetes. Study of structure of bacterial cell,viruses,fungi.

3. Nutrition,growth (including methods for synchronous growth), cultivation, isolation & identification (Morphological, staining & by prominent bio-chemical reactions) & preservation of bacteria.

4. Microbial spoilage & preservation of pharmaceutical products: Types of spoilage, factors affecting spoilage, sources & types of microbial contaminants, assessment of microbial contaminants. Preservation of pharmaceutical product as per microbial limits special in pharmacopias.

5. Control of microbes:

· Sterilization: Significance & scope, classification,D-value,F-value,Z value, Methods of sterilization, pharmacopial standard sterilization indicators-biological & chemicals.

· Disinfectants: Control of microbes by physical & chemical methods. classification & mode of action, uses of various disinfectants evaluation of disinfectants & effectiveness of antimicrobial preservatives.

6. Blood products & plasma substitutes: Collection, processing, labeling & storage of whole human blood, concentrated human RBC, dried human plasma, human   fibrinogen, human thrombin, human normal immunoglobulin, human fibrin foam, plasma substitutes-ideal requirements, PVP, dextran etc., control of blood pressure as per I.P & B.P

7. Sterility testing of different types of pharmaceutical products as per pharmacopoeial procedure.

8. Primary & secondary defense mechanism of body, microbial resistance, interferes, antigens, pathogenic microbes of diseases like pneumonia, gonorrhoea, diphtheria, cholera, plague, pertussis, gas gangrene, tuberculosis, leprosy, syphilis, rabies, poliomycetis, dengue, small pox, measles, mumps, AIDS & malaria, rickettsia, maningitidis, typhoid.

9. Allergenic extracts: types of allergents, diagnosis of allergy, sensitivity testing, treatment of allergy, preparation testing & standardization of Allergenic extracts.

PRACTICALS:                                                                               


 

3 hrs/week
1. Study of microscope & other lab apparatus.

2. Preparation & standardization of nutrient broth, agar slants, slabs, plates

3. Techniques of inoculation on different types of media (cocco & bacilli)

4. Study of growth pattern of organism on selective medium

i. Escherichia coli – Mac Conkey’s agar

ii. Pseudomonas – Cetrimide agar

iii. Staphylococcus aureus – Vogel’s Johnson’s medium inoculation on solid medium & observation of colony characters after incubation

5. Identification of isolated bacteria by 

a. Gram staining
b. Monochrome staining
c. Negative staining

d. Cell wall staining

e. Spore staining

f. Capsule staining

g. Motility by hanging drop tech.

6. Observation of permanent studies of malarial parasite pathogenic fungi: (candidandicans, yeast) , mycobacterium tuberculosis.

7. Study of Yeast & Penicillium with respect to morphology.(wet mount preperation)

8. Isolation of pure culture by pours plate & streak plate method.

9. Study of metabolic characteristics of micro-organism (Amylase, Xidase, Catalase, Urease, Nitrates, coagulase activity).

10. Determination of thermal death temperature & time.

11. Counting of bacteria.

12. Phenol co-efficient of disinfectant by RW co-efficient.

13. Sterility testing of different p’ceutical product.

a. Water for injection

b. Powders

14. Collection processing, storage, fractionation of blood.

15. To study potency & sensitivity of some antibiotics.

BOOKS RECOMMENDED:
1. P’ceutical Microbiology – Huge & Russel , 6th Edn., Blackwall sei.

2. P’ceutical Microbiology – Huge & Russel 

3. Tutorial Pharmacy – cooper & Gunn

4. Basic & Clinical Immunology – H.H. Fundenberg

5. Industrial Microbiology – Rescott & Dunn

6. Text book of Microbiology – Pelczar &Reid

7. Microbiological methods by Collons & Iyne

PH 302 

PHARMACEUTICAL BIOTECHNOLOGY
THEORY:                                                     







3 hrs/ week
1. Introduction: Biotechnology & braches allid to p’ceutical industry, pharmacist & biotechnology. GMP compliance and bio-p’ceutical facilities.

2. Immobilization: Immobilization process surface immobilization, adsorption, chelation & complexation. Immobilization of cell biotechnological & p’ceutical application of immobilization.

3. Fermentation:

A. Fomenter & its design, design of fermentation process, media, sterilization, isolation & purification with flow sheet for penicillin, streptomycin, tetracycline, vit. B12, alcohol, citric acid.

B. Microbial biotransformation: Types of reactions mediated by microbes, design of biotransformation process with special reference to steroids.production & applications of single cell proteins.p’ceutical applications of animal cell culture.

4. Immunology: Immune system of body, cell & humeral immunity-cell, B-cell & accessory cell and their role in immunity. Antigen-antibody reaction and their applications. Types of immunity. Immunological products: Vaccines, serums & diagnostic products. General methods of preparation of bacterial vaccine. Diptheria vaccine, cholera vaccine, pertusis, typhoid, B.C.G., poliomyelitis vaccine.tetanus toxoid.

5. Monoclonal antibodies & hybridama technology: Introduction, formation & selection of hybrid cell. Production of Mab.advantages & limitations of Mab.Characterisation, formulation, quality control & application of monoclonal antibodies.

6. Principles of genetics: DNA, RNA, chromosomes, structure, replication, and gene expression & protein synthesis. Genetic coded synthesis.recombinanat DNA technology: cutting & rejoining of DNA, mutagenesis, PCR in gene amplification, gene cloning, gene expression & protein production. Application of recombinant DNA technology.

7. Delivery consideration of biotechnological products: Introduction, delivery of protein & peptide drugs, brief overview of lipid vesicular deliveries, particulate carriers, deliveries using specialized routes-buccal, parental, transdermals, rectal, nasal, pulmonary, microcapsules, microshpere, aquasomes, liposomes, cellular carriers, self regulated systems, mechanical pumps, antibody conjugates & other targeted deliveries.

8. Drug delivery systems in gene Therapy: gene, plasmids, vectors & reverse genetics. Different approaches for gene therapy, safety consideration. Design & applications of some viral & non- viral mediated gene delivery system. 

BOOKS RECOMMENDED:

1. Biotechnology A to Z by Bains/Williams.

2. Concept of Biotechnology by Balasubramaniam.

3. Pharmaceutical Biotechnology by Vyas & Dixit.

4. Biotechnology by Crueger.

5. Remington’s p’ceutical science (latest edition).

6. Textbook of Biotechnology by S. K. Jain.

7. Genetic Engineering & its application by Joshi, P.

8. Molecular Biotechnology by primrose, S.B.

9. Biotechnology: Fundamentals & application by Purohit,S.S.

10. Molecular Biology & Biotechnology by Walker & Gingold

PH 303 

MEDICINAL CHEMISTRY-I
THEORY:










3 hrs/week
1. Basic principles of Medicinal Chemistry: Physio-chemical aspects (Optical, geometric & bioisomerism of drug molecules & biological action, Drug-receptor interaction including transaction mechanism & G. protein.)Principles of drug design (Theoretical Aspects): Traditional analog (QSAR) & mechanism based approaches (Introduction to graph theory, applications of quantum mechanics), Computer Aided Drug Designing (CADD) & molecular modeling.

2. Synthetic procedures of selected drugs: Mode of Action, uses, Structure Activity relationship (SAR) including Physiochemical properties of following classes of drugs should be covered. Biochemical approaches in drug designing wherever applicable should be discussed.

2.1. Drugs acting at synaptic & neuro-effector junction sites:

1. Cholergic & Anticholinesterases.

2. Adrenergic drugs.

3. Antispasmodic & antiulcer drug.

4. Neuromuscular blocking agents.

SAR of sympathomimetic amine, Acetylecholine, & antimuscarinics.



Synthesis of Adrenaline, noradrenaline, Isoprenaline, Salbutamol, Amphetamine, Nephazoline, Phenylephrine, Methacholine chloride, Neostigmine bromide, Pyridostigmine, cyclopentolate, Dicyclomine & Succinyl choline chloride.

2.2. Autocoids: 

1. Antihistamines

2. Eicosanoids



SAR of Antihistamines.



Synthesis of Mepyamine Maleate, Diphenhydramine, chlorpheniramine, Promethazine, Chlorocyclizine & Omeprazole, Pheniramine, Phenindamine, triprolidine, Meclizine, Cemetidine, Astemizole, ranitidine, Cyproheptidine.

2.3. Drug affecting uterine motility.

       Oxytocis (including Oxitocin, ergot alkaloids & prostaglandin).
2.4. Chemotherapeutic agents:

1. Antibacterials: Antibiotics, Antimicrobacterials, Sulphonamides, 



Quinolines, Antibacterials, and Antimetabolites.

2. Antivirals: Anti AIDS, Antioncogenic virals.

3. Antirickettsials & Antimycoplasmals.

4. Antiprotozoles: Antimalarials, Antiamoebies, Other Antiprotozoles.

5. Antifungals: Antibiotics, Synthetic.

6. Antimetazoles (Anhelmentics).

7. Antiseptic & Disinfectants.

8. Antineoplastic


SAR of Penicillin, Tetracycline, Sulphonamides.


Synthesis of chloroquine, Pyrimethamine, Suldiazine, Sulphamethoxazole, Sulphacetamide, Trimethoprim, Cycloserine, Chloramphenicol, Nitrofurantoin, Isoniazide, Ethambutol, Dapsone, Clofazimine, Ampicillin, Sulbactan,  6-aminopenicillianic acid.

2.5 Immunosuppressive Agents.

2.6 Diagnostic agents.

PRACTICALS










3 hrs/week

1. Exercises based on QSAR: Hansch & free Wilson models.

2. Establishing the Pharmacopoeial standards of the drug synthesis. 

3. Determination of Partition co-efficient, Dissociation constants & Molar refractivity of compounds for QSAR analysis.

4. Workshop on stereo models use of some selected drugs.

5. Synthesis of selected drugs from course content involving two or more steps & their spectral analysis.

6. Establishing the Pharmacopoeial standards of the drug synthesized.

BOOKS RECOMMENDED    

1. Medicinal Chemistry by Burger

2. Text book of Organic Medicinal & Pharm. Chemistry by Wilson & Grisvold  

3. Principles of Medicinal Chemistry by Foye, Williams & Lemke

4. A Hand book of Organic Analysis by Clarke

5. A Text book of Practical Organic Chemistry by Vogel

6. Quantitative Organic Analysis by Cheronis  

PH – 304  
PHARMACOLOGY- II (PHARMACOLOGY AND CHEMOTHERAPY)
THEORY  










3 HRS/WEEK
1. General Pharmacology 

a. Introduction to pharmacology, sources of drugs, dosage forms and routes of administration. Mechanism of action, combine effect of the drug, factors modifying drug action, tolerance, dependence, pharmacogenetic, drug receptors, dose response relationship.

b. Absorption, distribution, metabolism and excretion of drugs.Principle of  basic and clinical Pharmacokinetics. Adverse drug relation and treatment of poisoning, ADME drug interaction.

2. Pharmacology of peripheral nervous system : 

a. Neurohumoral transmission (automic and somatic)

b. Parasymphathomimetics, parasympatholyitcs, sympathomimetics, adrencergic receptors and neuron blocking agents, ganglionic stimulants and blocking agents.

c. Neuromuscular blocking agents.

d. Local anaesthetic agents.

3. Autocoids :

a. Histamine, 5-Ht and their antagonists.

b. Prostaglandins, thromboxanes.and  leucotrinins.

c. Pentagastrin, cholesystokinin, angiotensin and bradykinin and substance P.

4. Chemotherapy :

a. General priciples of chemotherapy.

b. Sulfonamides, cotrimoxazole, quinolones, nitrofurans.

c. Antibiotics : Penicillin, Cefelosporins, (-Lactam, tetracyclines, aminoglycosides, chloramphenicol, erythromycin and miscellaneous antibiotics.

d. Chemotherapy of tuberculosis, leprosy, fungal diseases, viral diseases, urinary tract infections, sexually transmitted disesase(STD)

e. Chemotherapy of malignancy and immunosuppressive agents

f. Chemotherapy of parasitic disease : Helmenthiasis, malaria, amoebiasis and other protozoal  infections.
PRACTICALS 









3 hrs/ week
1. Introduction to experimental pharmacology.

1.1 Preparation of different solutions for experiments.
1.2 Drug dilution, use of molar and W/V solutions in experimental pharmacology.

1.3 Common laboratory animals and anaesthetics used in animal studies.

1.4 Commonly used instruments in experimental pharmacology.

1.5 Some common and standard techniques. Bleeding and intravenous injection, intragastric               administration procedure for rendering animals unconscious, stunning or redents, pithing of               frogs, chemical anaesthesia.

2. Experiments on intact preparation :

2.1 Study of different route of administration of drugs in mice/rats.
2.2 To study the effect of  hepatic microsomal enzyme inhibitors and introduction of the                Pentobarbitone sleeping time in mice.

2.3 Evaluation of local anaesthetics.

3. To study the effect of autonomic drugs on rabbit eye.

4. To study the effect of various agonists and antagonists and their characterization using isolated preparation like frogs rectus abdominus muscle and isolated ileum preparation of rat, guinea pig and rabbit.

5. Experiments on isolated preparation 

5.1 To record the concentration response curve.(CRC) of Acetylcholine using rectus abdominus               muscle preparation of frog.

5.2 To study the effect of Physostigmine and d-tubecuranine on the CRC  f Acetylcholine using               rectus abdominus preparation of drugs.

5.3 To record the CRC of 5-HT on rat fundus strip preparation.

5.4 To record the CRC of Histamine on guinea pig ileum.

5.5 To record the CRC of Noradrenaline  on rat anococcygeus muscle.

5.6 To record the CRC of oxytocin using rat uterus.

5.7 Pharmacology of cardiovascular system.

5.8 To study the inotropic and chronotropic effect of drug on isolated and perfused frog heart.

5.9 To study the effect of normal and hypodynamic frog heart.

BOOKS RECOMMENDED:
1. Pharmacological basics of therapeutics by Goodman and Gilllman.

2. Medical Pharmacology by Goth.

3. Pharmacology by Gaddum.

4. Pharmacology and Pharmacotherapeutic by Satoshkar and Bhandarkar.

5. Essentials of Pharmacotherapeutic by F.S.K.Barar.

6. Lewis Pharmacology by Crosslan.

7. Textbook of Pharmacology by Bowman and Rand.

8. Essentials of Medical Pharmacology by K.D.Tripathi.

9. Pharmacology by Rang and Dale.

10. Elements of Pharmacology by Dr. Derasari and Dr.Gandhi.

11. Drug interaction by Hansten

12. Introduction to general toxicology by Aries Simonsis and Offermeler

13. Toxicology : The basic science of poisons by Casorett and Doull

14. Clinical Pharmacology by Lawrence

15. Principles of Drug action by Goldstein Aronow and Kalaman

16. Drug Treatment by Awerey

17. Fundamentals of experiment pharmacology by M.N.Ghosh

18. Handbook of experimental pharmacology by S.K.Kulkarni.

19. Pharmaocological experiments on isolated preparation by Perry

20. Practicals in Pharmacology by Dr. Goyal.

PH 305 

PHARMACOGNOSY – II
THEORY                                                                                           




2 hrs/ week
1. Study of the biological sources, cultivation, collection,     Microscopic studies of s commercial varieties, chemical constitutes, substitutes, adulterants, uses, diagnostic macroscopic and microscopic features and specific chemical tests of following groups of glycosidal drugs

1.1 Saponins  :  Glycerrhiza, Ginseng, Dioscorea, Sarsaparilla & Senega

1.2 Cardio active sterols  :  Digitalis, Squils, Strophe thus, Thevetia

1.3 Anthraquinone Cathartics : Aloe, Seena, Rhubarb & Cascara

1.4 Psorales,ammi , gentian, saffron, chirata, quassia

2.   Study of the biological sources, cultivation, collection, commercial  varieties,           chemical constitutes, substitutes, adulterants, uses, diagnostic macroscopic and    microscopic features and specific chemical tests of following groups containing     Alkaloids.

             2.1 Pyridine – Piperine : Tobacco, Areca & Lobelia

      2.2 Tropane : Belladonna, Hyoscyamus, Datura, Dubosia, Coca & Withinia

      2.3 Quinoline & isoquinoline : Cinchona, Ipecac & Opium

      2.4 Indole : Ergot,Rauwolfia, Catharanthus, Nux Vomica & Physostigmine

      2.5 Imidazole : Pterocarpus

      2.6 Steroidal : Veratrum & Urchin

      2.7 Alkloidal Amine : Ephedra & Colchicum

      2.8 Glycoalkaloid : Solanum

      2.9 Purines : Coffe, Tea & Cocca

3.   Studies of traditional drugs : common vernacular names, Botanical source,          morphology & chemical nature of chief constituents, P’cological, categories &       common uses of following indigenous drugs :

Amla, kanthari, Malkagni, Satavari, Tylophora, Bhilama, Kalijiri, Kener,   Gudduchi, Brahmi, Adusa, Arjuna, Ashoka, Methi, Lasuna, Plash, Majith, Guggul,Godh, Kalimush, Tila, Rasna, Chitrak, Apamarg, Gokhru, Shankhpuspi, Bahera, Chirata, Tulsi, Vidang, Cassia, Tora

4. Role of medicinal & aromatic plants in national economy

5. Biological sources, preparation, identification tests, & use of following enzymes.
Diastase, papain, pepsin, trypsin, pancreatin

6. Marine p’cognosy : Stydies on novel natural products from marine sources

7. Natural allergens & photosensitizing agents

8. Poisonous plants of India.

PRACTICALS                                                                   





3 hrs/ week

1. Idetification of crude drugs listed in theory by morphological characteristics.

2. Microscopic studies of some selected drugs mentioned in theory : Datura, Vasaka, Hyoscuamus, Belladona, Withinia, Cinchona, Ephedra, Ipecac, Rauwolfia, Nux-vomica,Vinca, Digitalis, Glyccerhiza & Senna

3. Microscopic studies of some selected powder drugs of single or mixtures of two to three components : : Datura, Vasaka, Hyoscuamus, Belladona, Withinia, Cinchona, Ephedra, Ipecac, Rauwolfia, ,Vinca, Digitalis, Glyccerhiza & Rhuhbarb

4. Idetification of traditional drugs mentioned in theory by morphological & microscopical characters (where necessary )

5. T.L.C & paper chromatography of some selected drug extractives mentioned in 2.

6. Identification of unorganized drugs mentioned in theory by morphological characters & chemical tests.

BOOKS RECOMMENDED:
1. P’cognosy by G. E. Trease & W. C. Evans

2. Text book of pharmacognosy by T. E. Wallis.

3. Pharmacognosy by V.E. Tylor, L.R. Brady & J.E. Robbers

4. Text book of pharmacognosy by Dr. C. S. Shah & Prof. J.S. Sandry

5. Pharmacognosy by S.S. Handa & V.K. Kapoor

6. Pharmacognosy by Prof. C.K. kokate, Prof. A.P. purohit & S.B. Gokhle

7. Text book of pharmacognosy by Dr. Mohammed Ali

8. The Wealth of India ( Raw material & Idustrial product )

9. Compendium of Indian Medicinal Plant Vol. I, II, III, & IV

10. Cultivation & utilization of Aromatic Plants by Atal & Kpoor

11. Cultivation & utilization of Medicinal Plants by Atal & Kpoor

12. Text book of pharmacognosy by steininger & Hansel

13. Text book of pharmacognosy by Ramsted

14. Powdered Vegetable drugs by B.P. Jeckson & D.W. Sewden

15. Biosynthetic products for cancer chemotherapy by George Pattit Vol. I, II, III, Plenum press, Newyork

16. Natural products as Medicinal agents Edn: J.L. Beal & Reinhard Hippocrates Verleg

17. Medicinal Plant Glycosides, sim. Toronto

18. Medicinal Plant Alkaloids, sim. Toronto

19. Ayurvedic Pharmacopoeia

20. Practical Pharmacognosy by Lyenger

21. Practical Pharmacognosy by Prof. C.K. Kokate

22. I. P. B. P. U. S. F.

23. British Herbal Pharmacopoeia

24. Indian Herbal Pharmacopoeia

PH-306 

COMMUNITY PHARMACY (Clinical Pharmacy)
THEORY










2 hrs/week

I
COMMUNITY PHARMACY

1. Introduction to the concept of community pharmacy, its activities & professional responsibilities & professionals in trade verses traders in profession.

2. Role of community pharmacist in health care system as per WHO guidelines.

3. Community pharmacies in primary health care services, family planning, first aid, communicable diseases & non-communicable diseases.

4. Community pharmacist as health educator & role of community diseases like sexually transmitted diseases & AIDS.

5. Community pharmacist as a source of drug & poison information.

6. Prescribed medication order- Interpretation & legal requirements.

7. Over the counter (OTC) drugs (non-prescription) and prescription drugs sales 

8. The concept of Essential drugs and Rational drug use

9. Patient counseling general considerations, importance, steps and procedure involved

II         CLINICAL PHARMACY

1. Definition, scope, history and development of clinical pharmacy

2. Introduction to clinical trials

3. Role of the pharmacist : Drug therapy monitoring : medication charts review, clinical review, therapeutic drug monitoring.

Patient data analysis : Clinical laboratory test used in the evaluation of common disease states, interpretation of test results of liver function tests, pulmonary function tests. Haemogram and renal function tests. The patient’s case history, its structure and use in evaluation of drug therapy.

4. Patient Compliance : Factors, which affect compliance, methods of measuring and improving drug compliance.

Individualization of drug therapy

Pharmocology of placebos : Mode of action, uses and abuse, adverse effects and factors, which influence the response of placebos.

General prescribing guidelines in paediatric and geriatric patients, pregnancy and lactation.

5.  Clinical Pharmacokinetics and dosage monitoring : Introduction to clinical pharmocokinetics, physiologic pharmocokinetic model and its clinical applications. Clearance-renal clearance and non-renal clearance, organ extraction and model of hepatic clearance. Estimation and determination of bioavailability, calculation of loading and maintenance dose, dose adjustment in renal failure, hepatic dysfunction, geriatric and paediatric patients.

PRACTICALS:
1. Interpretation of prescriptions (five each of Govt. hospital and private hospital) to identify incompatibilities and irrationality.

2. Use of self- monitoring medical instruments like glucometers BP apparatus, inhalers, sprays and diagnostic indicators.

3. Demonstration of important techniques like recording of BP, pulse, temperature, respiration rate, artificial respiration and parenteral drug administration.

4. Prepare questionnaire covering all respects of selected diseases like T.B., Malaris, Diabetes, Cerebro-vascular diseases, Asthma, Diarrhoea, Hepatitis and AIDS. Submit minimum ten duly answered questionnaires (self prepare) from the patient of any of the above diseases.

5. Prepare charts(minimum two) aiming to counsel patients suffering from the disease like- AIDS, Cancer, Diabetes, T.B., Malaria, Typhoid, Dysentery and Hypertension.

6. Students are to make case presentation on : Hypertension, congestive cardiac failure, angina pectoris, asthma, COPD, diabetes mellitus, peptic ulcer, anaemia, tuberculosis, pneumonia, malaria, enteric fever, alcoholic liver disease, amoebiasis and hepatitis.

7. Patient medication history interview.

8. Patient medication counseling – at least 2 exercises.

9. Answering drug information questions – at least 3 exercises.

10. Case studies relating to laboratory investigations of haemotology (anaemia), liver function test, thyroid function test, renal function tests and cardiac enzyme studies. Analysis of prescriptions for clinically significant drug-drug interaction- at least 3 exercises.

BOOKS RECOMMENDED:
1. Remington, “The science of Pharmacy” latest edition.

2. Hospital Pharmacy by Hassan.

3. Clinical Pharmacy and therapeutics by Roger Walker.

4. Clinical use of drugs, Brian S. Katcher.

5. Melmon and Morrelli’s clinical pharmacology, S. George Carrathers.

6. Clinical Pharmacology by Lawrence

7. Basic Health Education and community pharmacy by R.K.Goyal.

8. Hand book of Health Education and Community pharmacy by Gupta.

9. Health Education and Community Pharmacy by Dandiya and Zafa.

307 

PHARMACEUTICAL INDUSTRIAL MANAGEMENT
THEORY                                                                                           




3 hrs/ week
1. Concept of management, administrative management (planning, organizing, staffing, directing and controlling) enterpreneurship development, operatinve management (personal,matereials,productions, financial, marketing, time / space, margin/marale). Principles of management (co-ordinaton, communication, motivation, decision, marketing, leadership, innovation, creativity, delegation of authority/responsibility and record keeping) . Identification of key points to give to maximum trust for development and perfection.
2. Accountancy : Principles of accountancy, ledger posting and book entries, preparation of trial balance, columnar of a cash book, bank reconciliation statement, rectification of errors, profits and loss account, balance sheet, purchase, keeping and pricing of stocks, treatment  of cheques, bill of exchange, promissory notes and haundies and documentary  bills.

3. Economics  : Principles of economics with special refrences to the law of demand and supply, demand schedule, demand curves, labour welfare, general principles of insurance, inland and foreign trade, procedure of exporting importing goods.

4. Pharmaceutical marketing: Function buying, selling, transportation, storage, finance, feed back, information, channel of distribution, wholesale, retail, departmental store, multiple shop, mail order business.

5. Salesmenship: Principles of sale promotion, advertising,ethics of sales, merchandising, literature and detailing. Recruitment, training, evaluation and compensation to the pharmacist.

6. Market research: Prerequisities, Basic information services.

7. Material Management: A brief exposure to the basic principles of material management, purchase, store, and inventory control.(eligibility, efficiency, evaluation, etc.)

8. Production Management : A brief exposure of the different aspects of production management (visible and invisible) inputs, methodology of activities, performance, evaluation techniques, process – flow, process know – how and maintains management.

9. Factors to be considered for ideal location to setup a pharmaceutical industrial unit.
BOOKS RECOMMENDED:
1. J.A.Stoner, R.E.Freeman and D.R.Glibert “Management” Prenitice Hall; New Delhi.

2. P.Kotler, “Marketing Management analysis, planning, implementation and control, Prentice Hall; Delhi.

3. H.A.Smith, “Principles and method of Pharmacy Management”, Lea and Febiger, Philadelphia.

4. P.Gopalkrishna and M. Sundaresan, “Material Management: An integrated approach” Prentice Hall, New Delhi.

5. C.B.Mannoria, Personal Management, Himalaya Publishing House, Bombay.

6. L.Lachman, H.A.Liebermann and J.L.Kanic, “Theory and Practical of Industrial Pharmacy” , Lea and Febiger, U.S.A.

7. P. Kotler, “Principles of Marketing” Prentice Hall, New Delhi.

8. Remington’s Pharmaceutical Science, latest edition 



SYLLABUS FOR FINAL YEAR B. PHARM

PH-401 

PHARMACEUTICS – V 

(BIOPHARMACEUTICS, PHARMOKINETIC AND DOSAGE FROM DESIGN)

THEORY










3 Hrs./week

1. Introduction to pharmokinetics & biopharmaceutics including History & their role in formulation development & therapeutics & clinical setting.

2. Pharmokinetics:

2.1 Definition & scope, Significance of plasma drug concentration measurement. 

2.2 Compartment model:

2.3 Pharmokinetic of drug absorption Zero Order  & First Order absorption rate constant using Wanger- Nelson & Loo-Reigelman Model.

2.4 Volume of distribution coefficient.

2.5 Compartment kinetics – one compartment & two-compartment models determination of pharmacokinetics parameters from plasma & urine data after drug administration by intravascular & oral route.

2.6 Curve fitting (Method of Residuals), regression procedures.

2.7 Clearance concept, mechanism of renal clearance, clearance ratio, determination of renal clearance.

2.8 Hepatic elimination of drugs. First pass effect, extraction ratio. Hepatic clearance. Biliary excretion, extra hepatic circulation.

2.9 Non- linear pharmokinetics with special reference to one compartment model after I.V. drug administration. Michael Menten Equation. Detection of non- linearity (saturation mechanism).

2.10 In-vitro, In- vivo correlation.

2.11 Numerical related to pharmokinetic parameters using one-compartment models.

3. Non-compartmental Models: Statistical moments, Application, Bioavalibility determination. Linear system pharmacokinetics. Unit impulse response. Deconvolution. Application in bioavailability determination, etc.

4. Biopharmaceuticals:

A.
Definition, absorption, distribution, metabolism (biotransformation) and excretion (elimination) of Drugs, Physicochemical, biological and pharmaceutical   factors altering biopharmaceutical performance of drugs. Passages of drug across biological barrier (Passive diffusion, active transport, facilitated diffusion & pinocytosis), Factors influencing absorption: physiochemical & pharmaceutical drug distribution in the body, plasma protein binding.

B. Bioavailability & equivalence, federal requirements, methods of determination of bioavailability using blood level & urinary excretion data. Design & evaluation of bioavailability assessment. 

5. Clinical pharmokinetics:

5.1 Definition & scope

5.2 Dosage adjustment in patient renal & hepatic failure.

5.3 Dosage regimen adjustment for ref. 

5.4 Pharmokinetic drug interaction significance in combination therapy. 
6. Bioavailability & bioequivalence:
6.1 Measures of bioavailability Cmax, Tmax, AUC.

6.2 Design of single dose bioequivalent statistics, study designs, cross over designs, study protocol, log transformation of pharmacokinetic data, sequence effect, outliers.

6.3 Over view of regulatory requirement of bioequivalence study.

7. Preformulation studies:

7.1 Study of physical properties of drug like physical form, particle size, density, wetting, dielectric constant, solubility, dissolution & organoleptic property & their effect on formulations, stability & bioavailability.

7.2 Study of chemical properties of drug like hydrolysis, oxidation, reduction, recimization, polymerization etc. & their influence on formulations & stability of products.

7.3 Study of prodrug in solving problems related to stability, bioavailability & elegance of formulations.

8. Design, development & process validation methods for pharmaceutical operations involve in the production of pharmaceutical products with special reference to tablet, suspension, prospection, retrospective validation, organizing of validation, validation for dry heat, moist heat, filtration, ethylene oxide, radiation, sterilization, validation of parenterals, solid dosage forms: validation of raw materials. Definition & control of process radiables, guidelines, validation protocols.

9. Stabilization, stability testing, protocol for the area, various pharmaceutical products, ICH guidelines for stability testing, 

10. Performance evaluation methods:

10.1 In-vitro dissolution studies for solid dosage forms, methods, interpretation of dissolution data.

10.2 Bioavailability studies & bioavailability testing protocols & procedures.

11. Design development, production & evaluation of controlled released       formulations, introduction, design of Control Release Drug Delivery Systems       (Biopharmaceutics, pharmokinetics. Pharmacodynamics, Characteristics of drug) 
Pharmacokinetics principles in design, development of CDDS, Drug release       models, oral, parenteral, ophthalmic, Transdermal CDDS. Drug targeting, 

      Evaluation of CDDS, Bioavailability testing.

PRACTICALS






 



3 hrs/week

1. Experiments to illustrate absorption of drug in various models.

2. Experiments to illustrate protein binding of drugs, K & N values of binding process.

3. Determination of plasma half-life, elimination constant using plasma drug profile.

4. Determination to pharmacokinetics of single compartmental analysis.

5. Experiments to illustrate curve-fitting, area under the blood level curves, binding bioequivalence determination.

6. Per formulations studies including drug exipients, compatibility studies, effect of stabilizers, preservatives, etc. & dosage form design.

7. Experiment demonstrating improvement in bioavailability through prodrug concept.

8. Stability evaluation of various dosage forms & their expiration dating.

9. Dissolution testing dates evaluation for oral solid dosage forms.

10. Evaluation of bioequivalence of some marketed products.

11. In vivo bioavailability evaluation from plasma drug concentration & Urinary Excretion Curves.

12. Design, development & evaluation of controlled release formulations.

BOOKS RECOMMENDED:

1. Physical pharmacy by Martin.

2. Theory  & practice of Industrial Pharmacy by Lachman.

3. Remington Pharmaceutical Science.

4. Textbook of Pharmaceutical Formulations by Mithal.

5. Pharmaceutical Dosage Forms: Tablets by Lachman & Others.

6. Pharmaceutical Dosage Forms: Disperse systems by Lieberman & Others.

7. Pharmaceutical Dosage Forms: Parenteral Medication by Lieberman  & Others.

8. Micro encapsulation by Benita

9. Pharmaceutical Dosage Forms & Drug Delivery Systems by Ansel & Others.

10. Controlled & Novel Drug Delivery System by N.K. Jain.

11. Drug Stability by Carstenen

12. Modern Pharmaceutics by Banker & Rhodes.

13. Biopharmaceutics & Clinical pharmokinetics by Notari

14. Applied Biopharmaceutics & Pharmokinetics by Shergel & Yu.

PH-402

 PHARMACEUTICS VI
(Pharmaceutical Technology & Industrial Pharmacy)

THEORY










3 hrs/week

1. Liquid Dosage Forms: Introduction, Types of additives used, Vehicles, Sterilizers, Preservatives, Emulsifying agents, Solubilizers, Colors, Manufacturing, and Packaging & Evaluation of ideal suspension & Emulsion official in pharmacopoeia.

2. Semisolid Dosage Forms:
Definition, Types, Mechanisms of drug penetration through skin, Factors influencing penetration, Semisolid bases & their selection. General formulations of semisolids, Clear gels, Manufacturing procedure, Evaluation & packaging.

3. Tablets:

3.1.1 Introduction to type of tablets, Formulations of different type of tablets, Excipietns, Granulation technique, machinery for large-scale granulation technique, Physics of tablet making, Compression machinery, In process control, Processing problems, Evaluation parameters & equipments.

3.1.2 Coating of tablets:

Objective, Types of coating, Film coating materials, Formulation of coating solutions, Equipment for coating, Coating process, Evaluation of coating tablets, Coating defects, specialized coating process.

4. Capsules:
Advantages & disadvantages of capsule design form, Size of capsules, Material for production of hard gelatin capsule, Formulations of hard gelatin capsules, Method of capsule filling, Soft gelatin capsule, Shell & capsule content, Importance of base absorption & minimum/ gram factors in soft capsule, Quality control, Stability testing & Storage of capsule design form.

5. Microencapsulation:Introduction, Techniques of microencapsulations, Characterization & Applications.

6. Parenteral products:

6.1.1 Preformulation factors, Routes of administrations, Vehicles- aqueous, Nonaquaous, Pyrogenicity, Pyrogen testing, Isotonicity & methods of its adjustment, Modern methods for preparing WFI.

6.1.2 Formulation details, Containers & closures – types, characteristics & selection.

6.1.3 Prefilling treatment washing of containers, & closures, an introduction to glass, plastic, rubber as material of containers & closures of parenteral products. Preparation of solutions & suspensions, Filling & closing of ampoules, vials, infusions, fluids, ophthalmic preparation, Lyophilization & preparation of sterile powders, Equipment of large scale manufacturing & evaluation of parenteral products.
6.1.4 Aseptic techniques, sources contamination & methods of prevention, Design of aseptic area, Laminar flow benches, Services & maintenance.

7. Pharmaceutical aerosols: Definition, Propellants, General formulations, Containers, Selection of components, Manufacturing & packaging methods, Pharmaceutical applications, Evaluations of aerosols.

8. Cosmetic technology: Fundamentals of cosmetic science, structure & factions of skin & hair, Formulation, preparation & packaging of cosmetic for skin- sun screen, moisturizers, cold cream & varnishing cream. Hair shampoo & conditioner, Dentifrices- powders, gels, paste & Manicure preparation like Nail polish, lipsticks, eye lashes, Brief introduction on baby care products, Shaving creams.

9. Packaging of Pharmaceutical products: Packaging components, Types, Specifications, Stability, Aspects of packaging. Packaging equipments, Factor influencing choice of containers, Legal & other official requirements for containers, Package testing.

10. Labeling of pharmaceutical:  FDA requirements.
11. Good Manufacturing Practice for Pharmaceuticals: Introduction, WHO  guidelines, Practice of GMP- Procedures (SOPs), Building, Equipment, Personnel, Components, Documentation, Containers, Labeling, Laboratory control, Distribution Record, Recovery & reprocessing.

PRACTICALS:










3 hrs/week

1. Preparation evaluation & packaging of liquid orals like solutions, suspensions & emulsions, ointments, suppositories, aerosols, eye drops, eye ointment etc.

2. Preparation of Pharmacopoeial extracts & galenical product utilizing various methods of extraction.

3. Formulations of various types of cosmetics for skin, hair, dentifrice & manicure preparation.

4. Experiments to illustrate preparation, stabilization, physical & biological evaluation of pharmaceutical product like powders, capsules, tablets, parenterals, microencapsules.

5. Evaluation of material used in pharmaceutical packaging.

BOOKS RECOMMENDED:

1. Theory & practice of Industrial Pharmacy by Lachman.

2. Remington’s Pharmaceutical Sciences.

3. Text Book of Pharmaceutical Formulation by Mithal.

4. Pharmaceutical Dosage Forms: Tablets by Lachman & Others.

5. Pharmaceutical Dosage Forms: Disperse systems by Lieberman & Others.

6. Pharmaceutical Dosage Forms: Parenteral Medication by Lieberman & Others.

7. Micro encapsulation by Benita

8. Pharmaceutical Dosage Forms & Drug Delivery Systems by Ansel & Others.

9. GMP for Pharmaceuticals by Willig & Storker.

10. Cosmetic & Toiletries Industry by William & Schmitt.

11. Cosmetics: Formulation, manufacture & quality control by P.P. Sharma.

12. Cosmetics by Poucher.

PH- 403 
MEDICINAL CHEMISTRY-II
THEORY










3 hrs/week

1. Drug metabolism & concept of prodrug.

2. Synthetic procedure of selected drugs, Mode of action, Uses, Structure activity relationship including physicochemical aspects of following classes of drugs should be covered. (Biochemical approaches in drug designing wherever applicable should be discussed.

2.1 Drug acting on central Nervous System: General Anaesthetics, Local Anaesthetics, Hypnotics & Sedatives, Opioid analgesics, Antitussives, Anticonvulsants, Antiparkinsonion drugs, CNS stimulants, Psychopharmacology drugs (Neuroleptics, antidepressants, anxiolytics), Non steroidal Anti-inflammatory drugs (NSAIDs).

SAR of Local Anaestetics, Benzodiazepines, Phenothiazines.

Synthesis of Procaine, Lignocaine, Diazepam, Nitrazepam, Phenobarbitone, Hexabarbitone, Pethidine, Methadone, Theophylline, Nikethamide, Chlorpromazine, Amitryptilline, Meprobamate, Paracetamol, Aspirin, Diclofenac, Ibuprofen, Indomethacin, Phenylbutazone, Barbituric acid, Benzocaine, Bupivacaine, Caffeine, Carbamazepine, Chlordiazepoxide, Ethosuccinimide, Fluphenazone, Haloperidol, Alopurinol, Imipramine, Pentobarbitone, Phenytoin, Probenecid, Prochlorperazine, Reserpine, Sodiumpentothenate, Trilocaine, Valproic acid etc.

2.2 
Drug acting on cardiovascular system: Cardio tonics, Antihypertensive agent, Antianginal & Vasodilators, Lipid lowering agents (Antihyperlipidemic agents), Pressure drugs (Antihypotensive agents), Miscellaneous (Antiplatelets, Thrombolytic drugs, Anti coagulants & Coagulants)


SAR of Cardiotonics including synthetic drugs. 


Synthesis of Clonidine, Nifedipine, Nicorandial, Propranolol, Sotalol, Procainamide, Atenolol, Diltiazem, Tolazocine, Clofibrate, Hydralazine, Mecamylamine, Guanithidine, Warfarin, Analepril, Theophylline, Captopril, Isosorbide dinitrate, Metoprolol, Oxoprinolol, Prazocin.

2.3 Steroids & related drugs: Steroidal nomenclature & stereochemistry, Androgens & Anabolic agents, Oestrogen & Progestational agents, Adrenocorticoids.

SAR of Adrenal cortex hormones.

2.4 Diuretics: SAR of Chlorthiazides, (,(-unsaturated ketones.

Synthesis of Furosemide, Chlorthiazides, Hydrochlorthiazide & Acetazolamide, Chlorthalidone, d-mannitol, Ethacrynic acid, Triampterine, Trimethadione. 
2.5 Amino acids, Proteins & Peptide hormones:

1. Thyroid & anti thyroid drugs.

2. Insulin & Oral hypoglycemic agents. Synthesis of Carbimazole.

3. Peptidomimetics & Nucleotidomimetics.

2.6 Vitamins: Classification, general chemistry & structural formula of vitamins included in I.P. detailed chemistry of Vit. A Vit. D, Vit. B1, Vit. B2 & Vit. C.

2.7 Pharmaceutical Aids: Solvents & vehicles, Preservatives & Antioxidants, coloring agents, Flavouring agents, Sweetening agents, Acidifying agents, etc.

PRACTICALS






`



3 hrs/week

1. Experiments designed on drug metabolism.

a. Preparation of S9 & microsomes from tissue homogenates & standardization of proteins.

b. Effect of Phenobarbital pretreatment on microsomal cytochrome p-450, cytochrome b5 & NADPH cytochrome C reductase & comparison of microsomes activities.

c. Determination of microsomal Aminopyrine, Demethylase & p-nitroanisole, o- Demethylase activities.

d. Determination of microsomal azo & Nitro reductase activities.

2. Submission of a pilot project along with the economics of one drug.

3. Synthesis of selected drug.

4. Establishing the Pharmacopoeial standards & Spectral studies.

BOOKS RECOMMENDED:

1. Medicinal Chemistry by Burger.

2. Textbook of Org., Medicinal & Pharma Chemistry by Wilson & Gisvold.

3. Principle of Medicinal Chemistry by Foye, Williams & Lemke.

4. A Handbook of Organic Analysis by Clarke. ]

5. A Textbook of Practical Organic Chemistry by Vogel.

6. Quantitative Organic Analysis by Cheronis. 
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PHARMACEUTICAL ANALYSIS-II
(Instrumental & Quality Assurance)

THEORY










3hrs/week

1. Quality Assurance: GLP, Iso 9000, TQM, Quality review & Quality documentation & ICH.

2. Regulatory Control, Regulatory Drug analysis & Interpretation of Analytical data.

3. Validation, Quality of equipment, Validation of equipment & Validation of Analytical Instruments.

4. Chemotherapy: Principles & Techniques involving separation of drug from excipients. The following techniques:

5. TLC, HPLC, GLC, HPTLC, Paper Chromatography, Column Chromatography.

6. The Theoretical aspects, basic Instrumentation, elements of interpretation of Data/ spectra & application of Analytical techniques be discussed on Potentiometric titrations (including Karl Fischer titration), Conductometric titration, Polarography, Amperometric titration, Colorimetric titration, Polarometry, UV & visible spectrophotometry, FTIR, brief introduction to nuclear magnetic resonance spectroscopy, 13CNMR, FTNMR, brief introduction to Mass Spectrometry, Flame Photometry, Emission Spectroscopy, Atomic absorption Spectroscopy, Fluorometry & thermal Analysis including DSA & DIA & Radio-Immuno Assay

PRACTICALS










3 Hrs/week

1. Quantitative estimation of at least 5 Formulation containing Single drug or more than one drug using Instrumental Techniques.

2. Estimation of Na, K & Ca using Flame Photometry.

3. IR determination of samples with different functional groups (-COOH, COOR, -CONHR, -NH2, -OH etc.)

4. Workshop to Interpret the structure of simple Organic compounds using UV, IR, NMR, MS

5. Exercises involving Potentiometry, Conductivity, Polarography, Fluorometry & Polarometry.

BOOKS RECOMMENDED:

1. Principles of Instrumental Analysis by Skoog, Holler, Nieman, 5th Ed..Saunders College Publishing

2. A Text book of Pharmaceutical Analysis by Kenneth A. Connors, 3rd Ed. John Wiley & Sons

3. Instrumental Methods of Chemical Analysis by Galin W. Ewing, 5th Edition, N.C. Graw-hill International Edition

4. Principles of Instrumental Analysis by Skoog, Leary, 4th Ed. Saunders College Publishers

5. Instrumental Methods of Analysis by Willard, Merritt, Dean, Settle, CBS Publishers, 7th Edition

6. Spectrometric Identification of Organic Compounds by Silverstein, Dassler, Morril, 5th Ed. John Willey & Sons inc.

7. Understanding Iso 9000 & implementing the Basics to Quality by D. H. Stamatis, Marcel Dekker inc.

8. Guideline for Good Laboratory Quality auditing by Donald C. Singer, Ronald P. Upton, Marcel Dekker inc.

9. Good Manufacturing Practice for Pharmaceuticals- Aplan for Total Quality control by Sidney, H. Willig, James R. Storker, Marcel Dekker inc.

10. O.P.P.I. Manual

11. Good Laboratory Practice Regulations ed. By Sandy Weinberg, Marcel Dekker inc.

12. Pharmaceutical Analysis: Modern Methods by James Monson, Marcel Dekker inc.

13. Practical Pharmaceutical Chemistry-I & II by A. H. Backett & Jacket Stanlake, 4th Ed.. CBS Publishers

14. Indian, British & United State Pharmacopoeia.

PH- 405 
PHARMACOLOGY-III
(Pharmacology & Drug- Bio Evaluation)

THEORY










3hrs/week

1. Bioassay of Drugs & Biological standardization:

Importance, Principles & Methods of Bioassay, Pyrogen testing, Discovery & Development of new drugs. Bioassay methods of important drugs.

2. Pharmacology of Central Nervous System (CNS)

a. Neuro chemical transmission in CNS.

b. General Anaesthetics.

c. Alcohol & Disulfiram.

d. Sedatives- Hypnotics, Anti anxiety agents & Centrally acting muscle relaxants.

e. Psycho pharmacological agents: Antipsychotic, Antidepressants, Antimaniacs & Hallucinogen.

f. Antiepileptic drugs.

g. Antiparkinsonisian drugs.

h. Analgesic, Antipyretic, Anti-inflammatory & Anti-gout drugs.

i. Narcotic analgesic & Antagonists.

j. CNS stimulants.

k. Drug addiction & drug abuse.

3. Pharmacology of Cardio Vascular System.

a. Digitalis & Cardiac Glycosides.

b. Anti hypertensive drugs.

c. Anti Anginal & Vasodilator drugs.

d. Anti arrhythmatic drugs.

e. Anti Hyperlipidemic drugs.

f. Drug used in the therapy of Shock.

4. Drug acting on the Haemopoietic system.

a. Haematinics.

b. Anticoagulants, Vit. K & Haemostatic agent.

c. Fibrinolytic & Anti platelet drugs.

d. Blood & Plasma volume expanders.

5. Drug acting on the Urinary system.

a. Fluid & Electrolyte balance.

b. Diuretics.

6. Drug acting on Respiratory System.

a. Anti Asthmatic Drugs including Bronchodilator.

b. Anti tussive & Expectorants.

c. Respiratory stimulants.

7.  
Drug acting on the Gastro-intestinal Tract

a. Antacid, Anti-secretary & anti-ulcer drugs

b. Laxative & Anti-diarrohoeal drugs 

c. Appetite stimulant & suppressants

d. Emetic & Antiemetics

e. In miscellaneous, Carminative, Demulcent, Protectives, Mucolytics, Adsorbents, Astringent, Digestants & Enzymes

8.  
Pharmacology of Endocrine System

a. Hypothalamic & Pitutary Hormones

b. Thyroid Hormones & Anti-Thyroid drugs, Parathormones, Calcitonin & Vit. D

c. Insulin, Oral Hypoglycemic agents & Glucagons

d. ACTH & Cortico-steroids

e. Androgens & Anabolic Steroids

f. Drug acting on the Uterus.

g. Estrogens, Progesterone & Oral Contraceptives

9.  
a.    Adverse Reaction to Drugs: Introduction, Classification & Surveillance,   



       Methods of Adverse reaction to Drug & its Management


   b.   Pharmacogenetics: Pharmacokinetics & Pharmacodynamics aspects of 

            Pharmacogenetics


   c.   Drug Interactions: Introduction, Pharmacokinetics & Pharmacodynamics 

            Drug Interactions

10. Recent Advances: Brief Overview of Gene Therapy, Molecular Pharmacology, Nitrous Oxide, Endothelin & Immuno Pharmacology   

PRACTICALS










3 Hrs/week 

1. Experiments on Isolated Preparations: 

a. To calculate the pA2 value of Atropine using Acetylcholine as an Agonist on Rat ileum preparation.

b. To calculate the pA2 value of Mepyramine, Chlorphenyramine using Histamine as Agonist on Guinea-pig ileum.

c. To find out strength of given sample of Agonist e.g. Acetylcholine, Histamine, 5-HT, Oxytocin etc. using suitable isolated muscle preparation by Three point Assay, Four point Assay, Graphical Method, Matching Method etc.

2. To study the Anti-secretary & Anti ulcer activity using Pylorus lighted Rats

3. To demonstrate the effects of certain clinically useful drugs on Human volunteers like anti-Histaminics & anti anxiety & sedative drugs, beta-blockers etc.

4. Experiments on Central Nervous System:


Recording of Spontaneous Motor activity, Stereo type Analgesics, Anti-convulsants activity, Anti-Inflammatory activity & Muscle relaxants activity of drug using simple Experiments  

BOOKS RECOMMENDED

1. Pharmacological basis of Therapeutics by Goodman & Gillman

2. Medical Pharmacology by Goth

3. Pharmacology by Guddam 

4.  Pharmacology & Pharmacotherapeutics by Satoskar & Bhandarkar

5.  Essential Pharmacotherapeutics by F. S. K. Barar

6. Lewis Pharmacology by Crossland

7. Textbook on Pharmacology by Bowman & Rand

8. Essential of Medical Pharmacology by K. D. Tripathi

9. Pharmacology by Rang & Dale

10. Elements of Pharmacology by Dr. Derasari & Dr. Gandhi

11. Drug Interaction by Hansten

12. Introduction to General Toxicology by Aries Simonsis & Offermeier

13. Toxicology: The Basic Science of Poisons by Casorett & Doull

14. Clinical Pharmacology by Lawrence

15. Principles of Drug action by Goldstein Aronow & Kalaman

16. Drug Treatment by Averey

17. Fundamentals of Experimental Pharmacology by M. N. Ghosh

18. Handbook of Experimental Pharmacology by S. K. Kulkarni

19. Pharmacological experiments on Isolated preparation by Perry

20. Practicals in Pharmacology by Dr. R. K. Goyal

PH- 406

 PHARMACOGNOSY-III
THEORY










3 Hrs/week

General Technique of Bio-synthesis studies & Basic Metabolic Pathways & an Introduction to Biogenesis of Secondary metabolite of Pharmaceutical importance from following category.

1. Terpenoid; Monoterpens, Sesquiterpens, Diterpens & Polyterpenoids

2.  Carotenoids; Beta Carotenoids, alpha- Carotenes, Xanthophyllous of Medicinal \Importance

3.  Steroids; Hecogenins, Diosgenins, Sarasapogenins

4.  Alkaloids; Belladonna, Cinchona, Rauwolfia, Opium, Ephedra, Ergot & Vinca            Alkaloids

5. Irriidoids

6. World wide trade in Medicinal Plant & derived products with special reference to Diosgenins (dioscora), Taxol (Taxus sp.), Digitalis, Tropine, Alkaloid containing Plants, Papain, Cinchona, Ipecac, Liquorice, Ginseng, Aloe Vera, Valerian, Rauwolfia & plants containing containing Laxatives

7.  A brief account of Plant based Industries & Institutions involved in work on Medicinal & Aromatic plants in India. Utilization & Production of Poppy, Ergot, Cinchona, Ipecac, Tropane Alkaloids, Vinca, Aloes, Senna, Ispaghula, Digitalis, Dioscora & Solanum Khasianum.

8. Utilization of Aromatic plants & derived Products with special reference to Menthol, Citral, Sandalwood oil, Vetivar oil, Geranium & Eucalyptus oil.

9. Tissue Culture: Types of plant tissue culture & Growth Profile, Modification, Tissue culture lab & Experiments. Preparation of Culture media. Application of Plant Tissue culture in Pharmacognosy

10. Introduction to Ayurvedic system of Medicine – Prakriti (Kafa, Vayu & Pitta), Formulation- Arkas, Asava, Arishta, Avalehas, Bhasmas, Churnas. Ghritas, Gutikas, Kvaths, Lepas, Malamas, Pakas, Satvas, Suras, Tailas

11. Preparation & Standardization of Ayurvedic formulations; Dashmularishtha, Kumariasava, Ashwagandharishtha, Manjishthadikwatha, Kanakasava, Kutajarishtha, Punarnavas, Maharasnadikwatha, Amrutarishtha, Ashokarishtha, Mahasudarshan Churna, Shitopaldi Churna, Hingvashtak Churna.

12. Marine Pharmacognosy: Novel Medicines from Marine Source

13. Neutraceuticals; Herbs as Health food (Brief overview)

PRACTICALS






        



 3 Hrs/week

1. Laboratory Experiments on Isolation, Separation, Purification of various groups of Chemical         constituents of Pharmaceutical Significance.

2. Exercises on Paper & Thin Layer Chromatographic Evaluation of Herbal Drug Constituents.

3. Isolation of some selected Phytoconstituents studies in theory.

4. Extraction of Volatile oil & their chromatographic profiles.

5. Some experiments in Plant Tissue Culture.

BOOKS RECOMMENDED:

1. Pharmacognosy by G.E. Trease & W.C. Evans.

2. Textbook of Pharmacognosy by T.E. Wallis.

3. Pharmacognosy by V.E. Tylor, L.R. Brady & J.E.Robbers.

4. The wealth of India (Raw material & Industrial products)

5. Compendium of Indian Medicinal Plants. Volume-1 to 9.

6. Cultivation & Utilization of Aromatic plants by Atal & Kapoor.

7. Textbook of Pharmacognosy by Steinigner & Hansel.

8. Textbook of Pharmacognosy by Ramsted.

9. Powder Vegetable drugs by B.P. Jackson & D.W. Sneeden.

10. Biosynthetic product for Cancer Chemotherapy by George Petit Volume-1 to 3, Plenum Press, NY.

11. Medicinal Plants Glycosides by Sim. Totonto.

12. Medicinal Plants Alkaloids by Sim. Totonto

13. Indian Medicinal Plants by Kirtikar & Basu.

14. Photochemistry Prakrukun by Wanger.

15. Natural Products by Ikan R. Israel Uni. Press, Jarusalem,1969.

16. Experimental Pharmacognosy by Tylar, V.E. & Schwarting, A.E. Borgess Press  Publication.

17. Isolierun Und.Kennenzil hnung by Stahl E. & Schild W.

18. Ayurvedic Pharmacopoeia.

