B.PHARM SEMESTER  I
2012-13, 2013-14 & 2014-15 Sessions

PAPER NO     TITLE OF PAPER




                HRS/WEEK

I THEORY
	1001
	PHARMACEUTICS –I (General and Dispensing  Pharmacy)
	3hr

	1002

1003
	PHARMACEUTICAL ANALYSIS-I

INORGANIC MEDICINAL CHEMISTRY
	3hr

3hr

	1004
	REMEDIAL MATHS
	4hr

	1005
	REMEDIAL BIOLOGY
	2hr

	1006
	MATHEMATICS AND STATISTICS
	3hr

	
	
	


II  LABORATORY (PRACTICAL)
	1021
	PHARMACEUTICS LABORATORY–I 
(General and Dispensing  Pharmacy)
	6hr

	1022
	PHARMACEUTICAL ANALYSIS- I
	6hr

	1023
	REMEDIAL BIOLOGY LABORATORY
	2hr


III  PROBLEM BASED LEARNING WORKSHOP
	1.
	PHARMACEUTICS–I (General and Dispensing  Pharmacy)
	1 hr

	2.
	PHARMACEUTICAL ANALYSIS-I
	1 hr

	3.
	INORGANIC MEDICINAL CHEMISTRY
	1 hr

	4.
	MATHEMATICS AND STATISTICS
	1 hr


B.PHARM SEMESTER  II

PAPER NO     TITLE OF PAPER




             HR/WEEK

I THEORY
	2001
	PHARMACEUTICS –II (Unit Operations)
	3hr

	2002
	ORGANIC CHEMISTRY
	3hr

	2003
	COMPUTER APPLICATIONS
	2hr

	2004
	HUMAN ANATOMY PHYSIOLOGY AND PATHOPHYSIOLOGY I
	3hr

	
	PUNJABI
	5hr


II  LABORATORY (PRACTICAL)

	2021
	PHARMACEUTICS LABORATORY –II (Unit Operations)
	6hr

	2022
	ORGANIC CHEMISTRY  LABORATORY
	6hr

	2023
	COMPUTER APPLICATIONS
	4hr

	
	
	


III. PROBLEM BASED LEARNING WORKSHOP
	1
	PHARMACEUTICS –II (Unit Operations)
	1hr

	2
	ORGANIC CHEMISTRY
	1hr

	3
	COMPUTER APPLICATIONS
	1hr

	4
	HUMAN ANATOMY PHYSIOLOGY AND PATHOPHYSIOLOGY I
	1hr


1001-PHARMACEUTICS -I (GENERAL AND DISPENSING PHARMACY)

Max Marks: 80 





  




Max Time: 3hr
Internal Assessment: 20 Marks                                  





3hr/Week

Total Marks: 100

Section -A

1.
Orientation and Historical Background of Pharmaceutical Profession:  Historical background, evolution, practice and future of pharmaceutical profession. Professional ethics and role of pharmacist in community healthcare and new drug development. Official compendia with special referance to Indian Pharmacopoeia. (6 lectures)
2.
Extraction and Galenicals: Methods of extraction namely infusion, decoction, maceration , percolation and digestion. Comparison between batch and continuous extraction. (4 lectures)
3.
Metrology and Posology: Units of weight and volume in metric system. Calculations involved in preparing solutions of solid in liquid or liquids in liquids. Method of alligation. Calculation of dose for children. Usual recommended dose of few important drugs. (7 lectures)
Section- B

4.
Dosage Forms: Classification of dosage forms. Formulation considerations in preparation of  liquid dosage forms like aromatic waters,  syrups,elixrs,glycerites,spirits,lotions,mucilages,liniments,applications,mouthwashes, gargles, enemas. Isotonicity calculations involved in preparation of eye and ear drops. Powder dosage forms : Bulk powders for internal and external use. Insufflations, effervescent powders. (10 lectures)
5.
Pharmaceutical Additives: Brief discussion on diluents, vehicles, ointment bases, preservatives, antioxidants, organoleptic additives and their applications. (7 lectures)
Section- C

6.
The Prescription: Reading and understanding of prescription, modern methods of prescribing, common latin abbreviations. (3 lectures)
7.
Incompatibility in Prescription: Physical and chemical incompatibilities, inorganic in compatibilites including incompatibilites of metals and their salts, non-metals, acids, and alkalies. Organic incompatibilites including study of structural and chemical factors and factors affecting chemical reaction, study of important specific organic salts, purine bases, alkaloids, pyrazolone derivatives, amino acids, quaternary ammonium compounds, carbohydrates, glycosides, enzymes, narcotics, sulphonamides, antihistamines, local anesthetics, dyes, surface active agents, correction of incompatibilities. (8 lectures)
8.
Radiopharmaceuticals: Radiopharmaceuticals having therapeutic/diagnostic applications. Storage and handling of radiopharmaceutical products. Environmental control and protection against exposure to radiopharmaceuticals. (5 lectures)
BOOKS RECOMMENDED
1. 
Comprehensive Pharmacy Review; Shargel, L., Mutnick, A. H., Souney, P. F. and Swanson, L. N. Eds., 7th Edition, Walters Kluver (Lippincott Williams & Wilkins Publishers).

2. 
Remington, 21st Edition, Beringer, P., Gupta, P. K. et. al. Eds, B. I. Publications Pvt. Ltd.(India Distributors), Lippincott Williams & Wilkins Publishers.
3. 
S.J. Carter, Dispensing for Pharmaceutical Students, 12th edition, CBS Publishers and Distributors, Delhi, India, 1987.
4. 
Gilbert S. Banker and Christopher T. Rhodes, Modern Pharmaceutics, 2nd edition, Marcel Dekker Inc.,1990.
5.
 Pharmacopoeia of India, Government of India, Ministry of Health, Delhi, India,1996.
6. 
S.J. Carter, Cooper and Gunn’s Tutorial Pharmacy, 6th edition, CBS Publishers and Distributors, Delhi, India, 1986.
7. 
Howard C.Ansel and Nicholas G. Popvich, Pharmaceutics Dosage Forms and Drug Delivery System, 5th edition, Lea and Febiger, Pennsylvani, U.S.A., 1990.
8. 
E.W. Martin, Husa’s Dispensing of medication, 8th edition, Mack Publishing Co., Pennsylvania, U.S.A. 1982.

1002 (PHARMACEUTICAL ANALYSIS -I)

Max Marks: 80 





  




Max Time: 3hr
Internal Assessment: 20 Marks                                  





3hr/Week

Total Marks: 100

Section -A

1.
Introduction: Significance of quantitative analysis in quality control. Different techniques of analysis .Rules for retaining significant digits. (5 lectures)
2.
Acid-Base Titration: Theories of acidimetery and alkalimetery, acid base concepts, role of solvent , relative strength of acid and base. Ionisation, law of mass action, common ion effect, ionic product of water, pH hydrolysis of salts, Henderson-Hesselbach equation. Buffer solutions. Acid base indicators, theory of indicators, choice of indicators, mixed indicators. Polyprotic system, polyamine and amino acid system, amino acid titration. Official assay procedures of boric acid, aspirin, ammonium chloride, magnesium stearate, calcium carbonate and lactic acid. (12 lectures)
Section B

3.
Oxidation-Reduction Titration : Concepts of oxidation and reduction, redox reactions, strengths and equivalent weights of oxidising and reducing agents, theory of redox titrations. Redox indicators, potassium permangnate titrations, iodimetery, iodometery, cerric sulphate titrations, potassium iodate titrations, potassium bromate titrations, 2,6-dichlorophenol-indophenol titrations. Some exercises related to determination of oxidising and reducing agents in a given pharmaceutical sample. (12 lectures)
4.
Diazotisation Titrations: Different conditions involved in diazotisation of different amines end point determination. Pharmaceutical  applications e.g.  assay of sulphonamides. (6 lectures)
Section- C

5. Precipitation Titrations: Precipitation reactions, solubility products, effects of acids, temprature and solvent upon the solubility of precipitate. Argentometric titrations, ammonium or potasssium thiocyanate titrations, mercuric nitrate titrations, Indicators. Gay-Lussac method, Mohr’s method, Volhard’s method, Fajan’s method. Pharmaceutical  applications. (8 lectures)
6. Gravimeteric analysis: Precipitation techniques, solubility products, the collodial state, supersaturation, coprecipitation, post precipitation, digestion. Washing of the precipitate, filtration, filter paper and crucibles. Ignition, thermogravimeteric curves. Specific examples like barium as barium sulphate, aluminium as aluminium oxide, calcium as calcium oxalate and magnesium as magnesium pyrophosphate. Organic precipitants. (7 lectures)
 BOOKS RECOMMENDED 
1. J. Bassett, R.C. Denny, G.H. Jeffery and J. Mendham Vogel’s Text Book of Quantitative Inorganic Analysis including Instrument, alAnalysis, 4th edition, The ELBS and Longman, London, U.K., 1978.

2. L.M. Atherden, Bentley and Driver’s Text Book of Pharmaceutical Chemistry, 8th edition, Oxford University Press, Delhi, India, 1962.

3. G.L. Jenkins, J.E. Christian and G.P. Hager, Quantitative  Pharmaceutical Chemistry , McGraw-Hill Company Inc. New York, U.S.A., 1957.

4. Pharmacopoeia of India, Government of India,  Ministry of Health , Delhi, India, 1990.

5. T. Higuchi, E. Brochmann and Hanssen (ed.), Pharmaceutical Analysis, 1st edition, CBS Publishers, Delhi, India, 1997. 

1003-INORGANIC MEDICINAL CHEMISTRY
Max Marks: 80 





  




Max Time: 3hr
Internal Assessment: 20 Marks                                  





3hr/Week

Total Marks: 100
Section –A
1.
Impurity Testing: (4 Lectures)

Impurities in pharmaceutical substances and their control (sources and types of impurities, their limits, limit test for chloride, sulphate, iron, lead and arsenic).

2. 
Pharmaceutical Aids and Necessities: Important methods of preparation, assay procedures and pharmaceutical uses of the following: (10 Lectures)

2.1
Official inorganic acids (Boric acid, Hydrochloric acid, Nitric acid and Phosphoric acid), non-official inorganic acid (Sulphuric acid), official inorganic bases (Strong ammonia solution, Calcium hydroxide, Potassium hydroxide, Sodium carbonate, Sodium hydroxide and Soda lime).

2.1
Antioxidants: Theory, the selection of antioxidants, official antioxidants (Hypophosphorous acid, Sodium bisulphite, Sodium thiosulphate, Sodium nitrite and Nitrogen).

Section –B
3.
Chemical structure, important methods of preparation, assay procedures and pharmaceutical uses of the following classes of drugs:

 3.1 Major Intra & Extracellular Electrolytes:
(6 Lectures)

Major physiological ions (Chloride, Phosphate, Bicarbonate, Sodium, Potassium,Calcium, Magnesium); Electrolytes used in replacement therapy, Sodium replacement (Sodium chloride), Potassium replacement (Potassium chloride), Calcium replacement (Calcium chloride, Calcium gluconate); Parenteral magnesium administration (Magnesium sulphate); Physiological acid base balance; Electrolytes used in acid base therapy (Sodium acetate, Sodium bicarbonate, Sodium biphosphate, Sodium citrate, Sodium lactate, Ammonium chloride); Electrolyte combination therapy.

3.2 Essential and Trace Ions: (2 Lectures)

Iron, Copper, Zinc, Molybdenum, Selenium and Sulphur; Official iodine products (Iodine, Potassium iodide, Sodium iodide).

3.3 Gastrointestinal Agents: (8 Lectures)
a)
Acidifying Agents 

b)
Antacids: Sodium bicarbonate, Aluminium hydroxide, Aluminium phosphate, Dihydroxy Aluminium amino

acetate, Dihydroxy Aluminium, Sodium carbonate, Calcium carbonate, Tribasic Calcium phosphate, Magnesium carbonate, Magnesium hydroxide, Magnesium oxide, Magnesium phosphate, Magnesium trisilicate and Combination antacid preparations.

c)
Protectives and Adsorbents: Introduction; Bismuth subnitrate, Bismuth subcarbonate, Kaolin, Attapulgite and Activated charcoal.

d)
Saline Cathartics: Introduction; Sodium biphosphate, Sodium phosphate, Potassium Sodium tartrate, Magnesium hydroxide, Magnesium citrate, Magnesium sulphate, Sulphur, Non-official cathartics (Sodium sulphate, Potassium phosphate, Potassium bitartrate, Calomel).

Section-C

4.
Chemical structure, important methods of preparation, assay procedures and pharmaceutical uses of the following: (8 Lectures)

4.1. Topical agents: 

a)
Protective Topical Agents: Definition; Talc, insoluble zinc compounds (Zinc oxide, Calamine, Zinc stearate), Titanium dioxide, Aluminium and Silicone polymer.

b)
Antimicrobials and Astringents: Antimicrobial terminology, mechanism of action, control of antimicrobial/astringent action.

c)
Antimicrobial Astringent Products: Oxidative antimicrobial agents; Hydrogen peroxide, Zinc peroxide, Sodium carbonate, Potassium permanganate, Sodium hypochlorite, Iodine preparation and compounds.

d)
Protein Precipitant Antimicrobial Agents: Silver nitrate, Mild silver protein and related products, Yellow mercuric oxide, Ammoniated mercury, Mercuric chloride, Sulphur and sulphur compounds, Sublimed sulphur and precipitated sulphur, Boric acid and sodium borate, Antimony Potassium tartrate.

e)
Astringents: Official compounds of Aluminum and Zinc.

4.2
Dental Products: (4 Lectures)

a)
Anticaries Agents: Fluorides (Sodium fluoride, Stannous fluoride), phosphates.

b)
Dentifrices: Dentifrices containing fluorides (Pumice) and desensitizing agents (Zinc chloride and Zinc-Eugenol cement).

4.3
Miscellaneous Inorganic Pharmaceutical: (2 Lectures)

Inhalants, respiratory stimulants, antidotes, expectorants and emetics.

Recommended Books:
1.
J.H. Block, E. Roche, T.O. Soine and C.O. Wilson, Inorganic Medicinal and Pharmaceutical  Chemistry,  Lea & Febiger, Philadelphia, P.A.

2.
L.M. Artherden, Bentley and Drivers, Textbook of Pharmaceutical Chemistry, 8th Edition, Oxford University Press,London, U.K.

3.
Pharmacopoeia of India, Govt. of India, Ministry of Health.

4.
A.H. Beckett and J.B. Stenlake, Practical Pharmaceutical Chemistry, Vol.1, The Athlone Press of University of London. U.K., 1976.

5.
A.R. Gennaro (ed), Remington: The Science and Practice of Pharmacy, Mack Publishing company, U.S.A., 1995, 1996.

1004 (REMEDIAL MATHS)
Max Marks: 80 





  




Max Time: 3hr
Internal Assessment: 20 Marks                                  





4hr/Week

Total Marks: 100

Section-A (Elementary Algebra)

1 
Matrix: Definition and Notation, Types of Matrices, Algebra of Matrices, Multiplication of Matrices, Transpose of a Matrix, Determinants, Adjoint of a Square Matrix, Inverse of Square Matrix, System of Simultaneous Linear Equations. Solution of Homogeneous Simultaneous Linear Equations. ( 10 lectures)
2.  Circular Functions and Trigonometry: Introduction, Angles and Its Measures, Arc and Angle Relationship, Trigonometric Functions, Trigonometric Ratios, Fundamental Relations between Trigonometrically Ratios, Trigonometrically Ratios in Terms of a given T-ratio, Signs of Trigonometrically Functions, Magnitude of Trigonometric Functions, Trigonometrically Ratios of Standard Angles, Use of Tables for Values of T-ratios, Trigonometrically Ratios of Allied Angles, T-ratios of Sum and Difference of Two Angles, Transformation of Product into Sum and Vice-Versa, T-ratios of Multiple and Sub Multiple Angles. (8 lectures)
Section-B (Elementary Analytic Geometry)

3. 
Analytical Plain Geometry: Introduction, Abscissa and Ordinate of a point, Rectangular Coordinates, Distance between Two points, Division (or section ) Formula, Centroid of a Triangle, Area of a Triangle, Polar coordinates, Locus of a Moving Point and its Equation, The Straight Line and Standard form of Its Equations, General Equation of a Straight Line, Intersection of Two Straight Lines, Angle between Two Straight Lines. (17 lectures)
Section-C (Integral Calculus and Elementary Differential Equations)

4.  
Integral Calculus: Basic Concepts and Application; Introduction, Fundamental Formulae (Standard Forms) of Integration, Rules of Integration, Method of Integration, Integration by Substitution, Integration by Parts, Applications of Indefinite Integration, Relation between Profit, Marginal Cost and Revenue. (8  lectures)
5. 
Differential Equation: Introduction, Formation of a Differential Equation, Differential Equation of First Order Degree: Equation in which Variables are Separable, Homogeneous Differential Equations, Linear Differential Equations, Differential Equations Reducible to Linear Form, Exact Differential Equations. (7 lectures)
 BOOKS RECOMMENDED

1. J.K. Sharma, Pharmaceutical Mathematics Anne Books, India.

2. Zatar Ahsan and Nikhat Ahsan, Mathematical Methods, Ahamaya Publisher, New Delhi.

1005 (REMEDIAL BIOLOGY) 
Max Marks: 56










Max Time: 3h
Internal Assessment: 14









2 hr/week
Total Marks: 70 

Section A

1. Biology: Definitions, nature, scope and different branches (1 lectures)
2. Theories of Evolution: Lamarckism, Darwinism, Mutation theory (3 lectures)
3. Kingdom System: Five kingdom system, basic characteristic features of different kingdoms, Similarities and differences between prokaryotes and eukaryotes. (4 lectures)
Section B

4. Cell as unit of life: Cell theory, cell as autonomous unit, concept of totipotency ( 2 lectures)
5. Cell Structure and Function: Plasma membrane, cell wall, cytoplasm, nucleus, mitochondria, endoplasmic reticulum, Golgi apparatus, lysosomes, plastids, vacuoles, non-living inclusions. Passive transport including simple diffusion, facilitated diffusion, osmosis, Active transport including endocytosis and exocytosis. Mitosis and meiosis. (4 lectures)
6. Tissues: different types of plant and animal tissues and their functions. (3 lectures)
7. Morphology and Anatomy of Flowering Plants:  Brief account of different parts including root, stem, bark, leaf, flower and seed of angiosperms, modifications of root and stem (2 lectures)
                           Section C

8. Genetic basis of Inheritance: Principle of dominance, segregation, and independent assortment, Multiple alleles, Quantitative inheritance (2 lectures)
9. Chromosomal basis of Inheritance: eukaryotic chromosomes, differences between chromatin and chromosomes, Sex determination in humans, crossing over. (2 lectures)
10.  DNA as hereditary material: Structure of DNA, different types, structure and different types of RNA, genetic code. ( 3lectures)
11. Life history: Amoeba, entamoeba, trypanosoma, plasmodium, taenia, ascaris. (2 lectures)
BOOKS RECOMMENDED

1. A. Fahn. Plant Anatomy 3rd ed. Pergamon Press, Oxford.
2. A.C. Dutta. A class book of Botany, 17th edition. Oxford University Press, India 
3. G. Ray Noggle and G. Fritz. Introductory Plant Physiology. 2nd Edition
4. Dhami and  Dhami. A text book of Biology (Pradeep Publications).
5. K N Bhatia and MP Tyagi. Elementary Biology. Trueman Book Company India, 2007
1005 (MATHEMATICS AND STATISTICS)
Max Marks: 80 





  




Max Time: 3hr
Internal Assessment: 20 Marks                                  





3hr/Week

Total Marks: 100

Section- A
1. Calculus : 


1.1
Differential : Limits and functions, definition of differential coefficient, differentiation of standard functions including function of function (chain rule), differentiation of implicit function, logarithimic differentiation, parametric differentiation, successive differentiation, partial derivatives. (8 lectures)

1.2
Integral: Integration as inverse of differentiation, indefinite integrals of standard forms, integration by parts, substitution and partial fractions, formal evaluation of definite intergals. (8 lectures)
Section B

2.
Significant digits and rounding of numbers:Data collection, random and non- random sampling methods, sample size, data organisation, diagramatic representation of data, bar, pie, diagrams. (6 lectures)
3.
Measures of central value, objective and pre-requisites of an ideal measure, mean, mode and median. Measures of dispersion, standard deviation and standard error, coefficient of variation. (6 lectures)
4.
Confidence (fiducial) limits, bay’s theorem, probalility distributions, elements of binomial and poisson distribution, normal distribution curve and properties, kurtosis and skewness. (6 lectures)
Section C

5.
Correlation and regression analysis, method of least squares. (9 lectures)
6. Stasistical inference, students t- test, F-test, chi-square test. Analysis of variance (two way ANOVA) and multiple comparison procedures. (8 lectures)

BOOKS RECOMMENDED
1. A Text Book of  Mathematics, Vol. I-III, NCERT Publications, New Delhi, India, 1990.

2. S.P. Gupta, Statistical Methods, Sultan Chand and Sons Publishers, New Delhi, India, 1991.

1021- PHARMACEUTICS LABORATORY-I (GENERAL AND DISPENSING PHARMACY)
Max Marks: 80 





  




Max Time: 6hr
Internal Assessment: 20 Marks                                  





6hr/Week

Total Marks: 100

1.
Preparation of Solution dosage forms including aromatic waters, spirits, glycerines, syrups, elixirs, 
 mucilages,  liniments, douches,tintures, lotions and applications.

2.
Galenicals including tinctures, infusions by extraction process.

3.
Dispensing of prescription

3.1  Powders 

3.2 Mixtures 

3.3 Emulsions

3.4 Creams, pastes and ointments 

3.5 Physical and chemical incompatibilites and their correction.




BOOKS RECOMMENDED

1. Alfonso R.Gennaro, Remington’s Pharmaceutical Sciences, 18th edition, Mack Publishing Company, Penissylvania, U.S.A., 1995.

2. S.J. Carter, Dispensing for Pharmaceutical Students, 12th edition, CBS Publishers and Distributors, Delhi, India, 1987.
3. Pharmacopoeia of India, Government of India, Ministry of Health, Delhi, India, 1996.

4. E.W. Martin, Husa’s Dispensing of medication, 8th edition, Mack Publishing Co., Pennsylvania, U.S.A. 1982.

1022 (PHARMACEUTICAL ANALYSIS LABORATORY-I)
Max Marks: 80 





  




Max Time: 6hr
Internal Assessment: 20 Marks                                  





6hr/Week

Total Marks: 100

1.
The student should be acquainted with the care and use of weights, analytical balance and methods of weighing, errors in weighing and general apparatus required in various analytical procedures.

2.
Standardisation of analytical weights and calibration of volumetric apparatus.

3.
Acid- Base Titrations: Preparation and standardisation of acids and bases. Some exercises related to the determination of acids and bases separately and in mixture form. Some official assay procedures e.g. boric acid, ascorbic acid shall also be covered.

4.
Oxidation-Reduction Titration: Preparation and standardisation of some redox titrants e.g. potassium permanganate, iodine, sodium thiosulphate etc. Some exercises related to the determination of oxidising agents, reducing agents in the sample shall be covered. Exercises involving use of potassium iodate, potassium bromate, 2,6-dicholorophenol-idophenol, cerric 
ammonium sulphate shall be performed.

5.
Precipitation Titrations: Preparation and standardisation of titrants like silver nitrate and ammonium thiocynate. Titrations according to Mohr, Volhard and Fajan’s methods.

6.
Diazotization Titrations: Exercises involving diazotizations.

7.
Gravimetric Analysis: Preparation of Gouch crucible for filtration and use of sintered glass crucibles. Determination of water of hydration. Some exercises related to gravimetric estimation of metal ions such as barium, magnesium and calcium shall be covered.

BOOKS RECOMMENDED
1. Pharmacopoeia of India, Government of India, Ministry of Health and Family Welfare, Delhi, India,1990. 
2. J. Bassett, R.C. Denny, G.H. Jeffery and J. Mendham Vogel’s Text Book of Quantitative Inorganic Analysis including Instrument, alAnalysis, 4th edition, The ELBS and Longman, London, U.K., 1978.
3. I.M. Kolthoff and V.A. Stanger, Volumetric Analysis Vol. II, Titration Methods, Interscience Publishers, Inc, New York, U.S.A.

4. A.H. Beckett, IB. Stenlake, Practical Pharmaceutical Chemistry, 4th edition, Part I, The Athlone Press, London, 1988.
1023 (REMEDIAL BIOLOGY LABORATORY)
Max Marks: 24


     






Max Time: 2h
Internal Assessment: 06








2 hr/week
Total Marks: 30 
1. General study and use of simple and compound light microscopes.

2. Morphological studies of root, stem, bark, leaf, flower, fruit and seed of angiosperms.

3. Preparation and microscopic examination root, stem, bark, leaf, flower, fruit and seed of angiosperms.

4. Structure of common human parasites and insects with the help of specimens.

5. Histological studies of animal tissues 

BOOKS RECOMMENDED
1. A.C. Dutta. A class book of Botany. 17th edition. Oxford University Press, India
2. G. Ray Noggle and G. Fritz. Introductory Plant Physiology. 2nd Edition
3. Dhami and  Dhami. A text book of Biology. Pradeep Publications, India, 2008.
4. K N Bhatia and MP Tyagi. Elementary Biology. Trueman Book Company India, 2007
2001-PHARMACEUTICS LABORATORY–II (Pharmaceutical Unit Operation)
Max Marks 80 








           

Max Time 3hr
Internal Assessment 20 Marks                                    





3hr/Week

Total Marks 100

Section A

1.
Introduction: Introduction to Pharmaceutical engineering, unit operations- concept and requirement, materials and energy balances. (3 lectures)
2.
Conveying of Solids: Belt conveyors, chair conveyors, screw conveyors and pneumatic conveyors. (2 lectures)
3.
Materials for Pharmaceutical Plant Construction: Physical, chemical, mechanical and economical factors affecting the material selection for pharmaceutical plants, suitability of different materials for different plants, i.e. ferrous metals-cast iron, steel, stainless steel, non-ferrous metals-copper and its alloys, aluminum and its alloys, lead, tin, silver, nickel and alloys, chromium, zinc, non-metals, plastics, rubber. Types, causes, theories and methods of prevention of corrosion. (3 lectures)
4.
Causes and prevention of chemical, electrical fire and dust hazards. Fire extinguishers (3 lectures)
5.
Size Reduction and Size Separation: Definition, objectives and factors affecting size reduction. Methods of size reduction including the study of hammer mill, ball mill, and fluid energy mill. Methods and equipments employed for size separation including sieving, sedimentation, centrifugal and elutriation (5 lectures)
Section B

6.
Flow of Fluids: Fluid static’s and dynamics-basic equations, law of conservation in fluid flow, measurement of pressures, manometers, types of flow, Reynolds’s number and its significance, distribution of velocities in a pipe ,friction losses, pipe fittings and joints. Measurements of fluid flow-principles and construction of venturimeter, orifice meter, pitot tube, wires, rotameter and positive displacement meter-current meter and disc meter.  Flow controls- plug cock, globe valve, gate valve, automatic regulating valve. Pumps-reciprocating pumps, positive displacement pumps, rotary pumps-volute and centrifugal pumps. (8 lectures)
7.
Mixing, Dissolving and Emulsifying: Theory of mixing, types of mixtures, factors which affect mixing, powder, liquid and semi-solid mixing, mixing equipments for liquids, powders and semi-solids, batch mixing and continuous mixing. (4 lectures)
8.
Filtration: Theory of filtration, factors affecting the rate of filtration, properties of filter medium. Filter cake and filter aids.  Simple filtration assembly.  Industrial filters filter leaf, meta filters, filter press (with and without back wash), rotary filters. (3 lectures)
9.
Centrifugation: Principles of centrifugation. Industrial centrifuges-perforated basket centrifuges, sedimentation type centrifuges, continuous centrifuges. (1 lectures)

Section C
10.
Heat Transfer: Modes of heat transfer, Convection-concept of overall film coefficient, evaluation of individual film coefficient, radiation Stefan Boltzmann Law, heating, media, equipments. Fuels- solid, liquid, gases. Steam as heating medium-properties and uses of steam, steam traps. (4 lectures)
11.
Drying: Theory of drying-principles, equilibrium moisture content, rate of drying. Drying of dilute solutions and suspensions-drum dryer, spray dryer.  Drying of solids-convection type, tray dryer and tunnel dryer.  Rotary dryer, fluidized bed dryer, vacuum oven, freeze drying, radiant heat dryers. (3 lectures)
12.
Evaporation: Factors affecting evaporation. Equipments-natural circulation evaporators, forced circulation evaporators, film evaporators. Evaporation under reduced pressure. (3 lectures)
13.
Distillation: Theory of distillation-vapor liquid equilibrium relationship, volatility. Azeotropic and zeoptropic mixture, phase diagrams etc., rectification and construction of columns, molecular distillation, steam distillation, enthalpy composition diagram and determination of number of theoretical plates, HETP, Steam distillation. (5 lectures)
14.
Refrigeration: Theory of refrigeration, refrigeration current cycle, equipments 
employed for large scale refrigeration. Air conditioning-humidification and dehumidification, principles, applications and different types of cooling towers. Applications of humidity control in pharmaceutical industries. (3 lectures)


Books Recommended

1. Mc.Cabe and smith, Unit Operations of Chemical Engineering 7th Edition, Mc.Graw Hill Book Company, Singapore, 2005.

2. L.A. Lachman, H.A. Lieberman and J.L. Kanig, The Theory and Practice of Industrial Pharmacy, 3rd Edition, Varghese Publishing House, India, Bombay, 1991
3. S.J. Carter, Cooper and Gunn’s Tutorial Pharmacy, 6th edition, Pitman Medical Publishing Co., U.K. London, 1986
4. R.F. Richardson and J.M. Coulson, Chemical Engineering, An Introduction to Chemical Engineering Design, Vol. VI, Pegamon Press, New York, USA., 1989
5. Walter L. Badger and J.T. Banchero, Introduction to Chemical Engineering, 7th Edition, McGraw Hill Book Co., Singapore, 2002.
6. R.H. Perry and D. Green, Perry’s Chemical Engineering Handbook, 6th Edition, McGraw Hill Book Co., Singapore, 1984.
7. Max Peters, Elementary Chemical Engineering, 2nd Edition, McGraw Hill Book Co., Japan, 1984.
2002-ORGANIC CHEMISTRY

Max Marks 80 










Max Time 3hr
Internal Assessment 20 Marks                                    





3hr/Week

Total Marks 100

Section A

1.
Basic Principles and Concepts of Organic Chemistry:  Covalent bond, electronegativity, dipole moment, bond fission, inductive effect, electromeric effect, resonance and hyperconjugation. Types of attacking reagent, reaction intermediate and organic reaction. Hydrogen bonding, acids and bases. (6 lectures)

2.
Stereochemistry: Introduction, optical isomerism, configuration and specification of configuration, meso compounds and diastereo isomers, geometrical isomerism, conformational isomerism and Bayer’s strain theory. (6 lectures)

3.
Structure, nomenclature, preparation and important chemical properties of the following classes of organic compounds (including mechanism of reactions wherever necessary):

3.1 Aliphatic hydrocarbons: Alkanes, alkenes and alkynes. (3 lectures)

3.2 Aliphatic halogen compounds: SN1 and SN2 reactions, E1 and E2 reactions. (3 lectures)
Section B

4.
Structure, nomenclature, preparation and important chemical properties of the following classes of organic compounds (including mechanism of reactions wherever necessary): (15 lectures)

4.1
Alcohols, 

4.2
Ethers and thioethers, 

4.3
Aliphatic amines

4.4
Aldehydes and ketones 

4.5
Carboxylic acids and its derivatives

a)
Saturated monocarboxylic acids and esters (Formic acid, acetic acid, propionic acid, butyric acid, palmitic acid and stearic acid)

b)
Dicarboxylic acids and hydroxycarboxylic acids (Malic acid, tartaric acid, citric acid and lactic acid)

Section C

5. Structure, nomenclature, preparation and important chemical properties of the following classes of aromatic hydrocarbons (Benzene, naphthalene, anthracene and phenanthrene) (5 lectures)
6. Carbanions : Reactions involving carbanions, malonic acid synthesis of carboxylic acids, acetoacetic acid synthesis of ketones, decarboxylation of keto acids and malonic acid. Alkylation of carbonyl compounds via enamines.

7.
(,(-Unsaturated Carbonyl Compounds: (,(-unsaturated carbonyl compounds and conjugate addition including Michael addition and Diels-Alder reaction.
BOOKS RECOMMENDED

1. R.T. Morrison and R.N. Boyd, Organic Chemistry, 6th edition, Prentice-Half of India Printice limited, New Delhi 1992. 

2. I.L.Finar, Organic Chemistry Vol. I, 6th edition, The English Language Book Society and Longman Group Limited London, U.K. 1995. 

3. P. Sykes, A Guidebook to Mechanism in Organic Chemistry, 5th edition, Orient Longman, New Delhi, India, 1987. 

4. L.M. Atherden, Bentley and Driver’s Text Book of Pharmaceutical Chemistry, 8th edition, Oxford University Press, Delhi, India, 1962. 

2003-COMPUTER APPLICATIONS

Max Marks 80 






                                       

Max Time 3hr
Internal Assessment 20 Marks                                    

                                      

2hr/Week

Total Marks 100

Section- A

1.
Introduction, concept, classification and working of computers, hardware and central processing unit. Input-output devices, software, applications and limitations. (2 lectures)
2.
Basic Principles Of Computers:  (6 lectures)

2.1
Types of computer memories, bytes, bits, number system and binary representation

2.2
Concepts of data communication, computer net works, batch and interactive processing , single and time sharing processing , directories and files.

2.3
Different languages (BASIC, C, PASCAL,COBOL, FORTRAN ) their advantages and limitations , high and low level languages, compilers, introduction to, operating systems, (MS-DOS, UNIX).

Section- B

3. Basic Concepts of C Language (7 lectures)

3.1
Introduction to C language, Data types, Operations and expressions. data input and output.

3.2
Compilation, execution and debugging of C program.

3.3
Control statements, functions, program structure, arrays, pointers, structures and unions.

3.4
Opening and closing data files

Section- C

4.
Elementary Knowledge of Widows: (5 lectures)

4.1 Use of task bar, mouse, navigation buttons, identifiction of desk top components shortcuts.

4.2 Use of windows explorer, my computer, file manager, file extentions, management of folders and files, searching folders and files.

4.3 Creating and  using short cuts, running program using DOS.

4.4 Control panel tools, addition of hardware i.e. modern and printer.

4.5 Multimedia ,E-mail, fax, remote access, net working 


4.6 Internet with respect of connection, browsing, downloading of files and explorer commands.

4.7 Introduction to Backup features

5.
Introduction to MS Office (4 lectures)

5.1
Introduction to office Components

5.2 WORD-Document defaults, formating,  page view, printing of files, customizing WORD.

5.3 EXCEL- data entry, foarmating, formulas and functions, charts, printing, data handling, customizing EXCEL

5.4  Data management with ACCESS-Data tables, forms, queries and reports.

5.5
POWER POINT-slides, formating, templates.

5.5 OUT LOOK as e-mail client.

5.6 Internet tools-hyperlink

6.
Elementary Knowledge of Computer Viruses.

BOOKS RECOMMENDED 
1. J. Shelley and R. Haunt, Computer Studies A First Course, 2nd edition, A.H. Wheeler and Company, Delhi, India, 1990. 

2. B., Gottfried, Programing With C, 2nd edition, Tata Mc Graw Hill, Delhi 1998. 

3. S., Grawford,  Window 95, BPB Publications, New Delhi 1997. 

4. L.E. Moseley, Boodey, DM, Microsoft Office 97, BPB, 1997
2004-HUMAN ANATOMY, PHYSIOLOGY AND PATHOPHYSIOLOGY- I
Max Marks 80 










Max Time 3hr

Internal Assessment 20 Marks                                   





3hr/Week

Total Marks 100

Section A

1.
Introduction : Definition and scope of anatomy, physiology and related sciences. (5 lectures)
2.
Cellular Basis of Physiology and pathology: (7 lectures)
2.1 Structure and functions of subcellular organelles, structure and molecular mechanism of skeletal and smooth muscle contraction
2.2 Cell injury:  free radicals, immune system and ischemia/hypoxia mediated injury. 

2.3  Acute and chronic Inflammation

3.
Human Skeleton: Anatomical terminology. A study of human skeleton including account of skull, spine and important bones of upper and lower extremities, thoracic and pelvic regions. Brief description of important joints and skeletal muscles, arthritis, gout, osteoporosis. (6 lectures)
Section B

4
Cardiovascular System:

4.1
Heart: Structure and molecular mechanism of contraction of cardic muscle. Anatomy of heart. Origin and spread of cardiac excitation. Cardiac contractibility and its regulation. Cardiac cycle, heart sounds, basic principles of electrocardiogram, cardiac output, venous return and their regulation, Blood pressure and its regulation, hypertension, CHF, ischemic heart disease (10 lectures)
4.2
Circulating Body Fluids: Blood and its cellular components, haemostasis, Lymph and lymphatic organs, anaemia, polycythemia, lymphoma, leukemia, thrombocytopenia (7 lectures)
Section C

5.
Endocrinology and Reproduction : 

5.1
Introduction to Endocrinology and General Mechanisms of Hormone Action: Pituitary hormones, their physiological functions, their control by hypothalamus. Formation, secretion and regulation of secretion of thyroid hormones and their functions ,diseases of the thyroid, adrenocortical hormones, secretion ,regulation and functions. Abnormalities of Adrenocortical secretion. Pancreatic hormones and their metabolic effects and pathophysiology of diabetes mellitus. Parathromone and calcitonin, control of calcium metabolism. (8 lectures)
5.2
Reproductive and Hormonal Functions of the Male and Female: Spermatogenesis and male sex hormones. Physiological anatomy of female sexual organs, menstrual cycle and puberty, pregnancy, parturition and lactation, menopause. (8 lectures)
BOOKS RECOMMENDED

1. Guyton, A.C. & Hall, J.E. Textbook of Medical Physiology. 9th edition, Prism Book Pvt Ltd. India 1996

2. Tortora, G.J. and Grabowski, S.R. Principles of Anatomy and Physiology. 8th edition Collins College Publishers, Luciano, New York.
3. Ganong, W.F. Review of Medical Physiology, 18th edition Appleton and lange, Stanford, USA, 1997
4. Vinay Kumar, Ramzi S  Cotran and S.L.Robins. Basic Pathology, 6th edition. Prism Books Pvt Ltd. Banglore, India. 1997.

2021-PHARMACEUTICS LABORATORY-II (PHARMACEUTICAL UNIT OPERATIONS )

Max Marks 80 







                  

Max Time 6hr

Internal Assessment 20 Marks                                   


                  

6hr/Week

Total Marks 100

1. Studies on relationship between (i) Sedimentation rate and concentration of suspended solids.(ii) Rate of filtration and concentration of slury.

2. Experiment based on flow of fluids i.e caliberation of venturimeter, orifice meter, determination of rate of flow using pitot tube and weirs . determination of Reynold’s number.

3. Size reduction by ball mill .

4. Humidity determination by psychometric method.

5. Purification of solvents by steam distillation and simple distillation.

6. Determination of hardness of water.
BOOKS RECOMMENDED
1. L.A. Lachman, H.A.Lieberman and J.L. Kanig, The Theory and Practice of Industrial Pharmacy, 3rd edition. Vargehese Publishing House, India, Bombay 1991. 

2. S.J. Carter, Cooper and Gunn’s Tutorial Pharmacy , 6th edition, Pitman Medical Publishing Co., U.K., London 1986. 

3. Walter L.Badger and J.T.Banchero, Introduction to Chemical Engineering, McGraw Hill Book Co. Singapore, 1955.

2022-ORGANIC CHEMISTRY LABORATORY

Max Marks 80 







                                
Max Time 6hr

Internal Assessment 20 Marks                                  


                                
6hr/Week

Total Marks 100

1.
Identification of organic compounds based on solubility, lassaignes test, functional group analysis and preparation of derivatives.

2.
Preparation of compounds of medicinal intrest involving single step synthesis.

3.
Tests for identification of selected drugs such as barbiturates, ascorbic acid, sulphanilamide, paracetamol and aspirin.

4.
Introduction to the use of stereo models.

BOOKS RECOMMENDED 
1. F.C.Mann and B.C. Saunders, Practical Organic Chemistry, 4th edition, Orient Longman, New Delhi, India, 1960.

2. A.I. Vogel, A Text Book of Practical Organic Chemistry, 5th edition, The English Language Book Society and Longman Group Limited, London, U.K. 1991. 

3. E.L.Eliel, Stereochemistry of Carbon Compounds, 14th edition, Mc Graw Hill Book Company Inc. New York, U.S.A. 1990. 

2023-COMPUTER APPLICATIONS LABORATORY

Max Marks 80 







                                       Max Time 4hr

Internal Assessment 20 Marks                                    


                                         4hr/Week

Total Marks 100

1.
General guidelines to use computer.

2.
Exercises to develop programs for problems such as calculation of Rf values,  optimum rate of filtration, reaction rate constants and simultaneous solution of linear equation.
3.
Exercises to develop programs involving the use of students t test, one way ANOVA, Chi-square  test, first order, second order equations, standard deviation, correlation and linear regression.
4.
Exercises related to use of MS-WORD, EXCEL and POWER POINT    

BOOKS RECOMMENDED 

1. J. Shelley and R. Haunt, Computer Studies A First Course, 2nd edition, A.H. Wheeler and Company, Delhi, India, 1990. 

2. B., Gottfried, Programing With C, 2nd edition, Tata Mc Graw Hill, Delhi 1998. 

3. S., Grawford,  Window 95, BPB Publications, New Delhi 1997. 

4. L.E. Moseley, Boodey, DM, Microsoft Office 97, BPB, 1997. 
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