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Kurukshetra University, Kurukshetra

Institute of Pharmaceutical Sciences
Syllabus of B. Pharm. (Semester System)

I Semester 
BPH 1.1.1: Pharmaceutics-I (Dispensing and Hospital Pharmacy)
Theory (Total hours: 60)







Max. Marks: 80












Exam. Hours: 03

Note: The paper setter will set 08 questions, out of which the candidate will be required to attempt 05 questions in all. First question shall be compulsory and consist of sub-parts of 1 or 2 marks each from the whole syllabus. All questions will carry equal marks. 
1. Definitions and general dispensing procedures. 





[2 h]

2. Sources of information required for Pharmacists. 





[3 h]

3. Types of dispensed products, containers, closures and labeling for dispensed products. Sources of error and care required in dispensing prescriptions. 





[6 h]

4. Principles involved and procedures adopted in dispensing of typical preparations like mixtures, solutions, emulsion, creams, ointments, powders, pastes, jellies, suppositories, ophthalmic, pastilles, lozenges, pills, lotions, liniments, inhalations, paints, sprays etc.


          
[8 h]

5. Incompatibilities: physical and chemical, occurrence and methods adopted in corrections. [5 h]

6. Colours and flavours, bitters and sweeteners and other additives used in prescriptions. 
[4 h]

7. Latin terms used in prescriptions and their english equivalents. 



[2 h]

8. Pharmaceutical Calculations: calculation of doses, enlarging and reducing recipes, percentage solutions, allegation methods, alcohol dilutions, proof spirit, isotonic solutions, displacement value etc.











 [10 h]

9. Hospital and its organization: pharmacy, organization and personnel, hospital formulary, purchasing and inventory control, drug distribution, dispensing to inpatients, dispensing to outpatient, dispensing of controlled drugs, drug charges, prepackaging, central sterile supply, drug information centre, maintenance of records and safe use of medicines.




          [20 h]

BPH-1.1.1: Practical Pharmaceutics –I (Dispensing & Hospital Pharmacy) 

Max. Marks: 80 
Exam. Hours: 03

Number of practicals based on aforementioned theory including dispensing of preparations like emulsions, suspensions, solutions, creams, ointments, inhalations, liniments, paints, syrups, mixtures, pastes etc.

List of Books Recommended

Text Books
1. Cooper and Gunn’s, “Dispensing for Pharmaceutical Students”, CBS Publishers, Delhi.

2. R. M. Mehta, “Dispensing Pharmacy”, Vallabh Prakashan, New Delhi.

3. B. M. Mithal, “A Text book of Pharmaceutical Formulations”, Vallabh Prakashan, Delhi

Reference Books
1. “Dispensing of Medication”, Mack Publishing Co. Easton PA

2. William E Hassan, “Hospital Pharmacy”, Lea & Febiger, Philadelphia

3. M J Stoklosa, “ Pharmaceutical Calculation”, Lea & Febiger, Philadelphia

4. Joel L Zatz, “Pharmaceutical Calculations”, John Wiley and Sons, NY.

5. M C Attwood and J T Fell, “Text Book of Hospital Pharmacy”, Blackwell Scientific Publications, Oxford

BPH 1.1.2: Pharmaceutical Chemistry-I (Pharm. Inorganic Chemistry)

Theory (Total hours: 60)
Max. Marks: 80












Exam Hours: 03

Note: The paper setter will set 8 questions, out of which the candidate will be required to attempt 5 questions in all. All questions will carry equal marks. First question shall be compulsory and consist of sub-parts of 1 or 2 marks each from the whole syllabus.  
An outline of the methods of preparation, uses, tests for purity and identity, including the limit test for iron, lead, heavy metals, chloride, sulphate and special tests if any, of the following classes of inorganic pharmaceuticals included in Indian Pharmacopoeia monograph details. 

1. Acids and bases: acid base theories, specification of acidity and basicity, official inorganic acids (boric acid, phosphoric acid), official inorganic bases (strong ammonia solution, calcium hydroxide, potassium hydroxide, sodium carbonate, sodium hydroxide).



[5 h]
2. Buffers: theory and mechanism, pharmaceutical and physiological buffers and their selection. [3 h]
3. Water for pharmaceutical applications: applications; purification methods; properties of water; pharmacopoeial waters (purified water, water for injection, bacteriostatic water for injection, sterile water for injection, water for irrigation). 





 [3 h]
4. Inorganic toxicology: sources of toxic inorganics, individual metal toxicities –aluminium, arsenic, barium, lead, lithium, manganese, mercury. toxic anions-cyanide; antidotes- sodium nitrite, sodium thiosulphate, activated charcoal and light kaolin. complexing and chelating agents: theoretical consideration and official products ( calcium disodium edetate, disodium edetate, dimercaprol and penicillamine).







[6 h]
5. Gastrointestinal agents: acidifying agents; antacids (sodium bicarbonate, aluminium hydroxide, aluminium phosphate, calcium carbonate, tribasic calcium phosphate, magnesium carbonate, magnesium hydroxide, magnesium oxide) combination antacid preparations; protectives and adsorbents (bismuth subnitrate, bismuth subcarbonate, kaolin, activated charcoal, attapulgite; saline cathartics (potassium sodium tartrate, magnesium hydroxide, magnesium sulphate).[8 h]
6. Dental products: anti-caries agent: fluorides, official products (sodium fluoride, stannous fluoride), phosphates. dentifrices: calcium carbonate, dibasic calcium phhosphate, containing desensitizing agents (zinc chloride and zinc-eugenol cement); oral antiseptics and astringents- hydrogen peroxide, sodium perborate.





[3 h]
7. Electrolytes: introduction, functions of electrolytes, disturbances and their regulation, electrolyte replenishers- sodium chloride, potassium chloride, ors; calcium replenishers, calcium chloride, calcium gluconate, calcium lactate, dibasic calcium phosphate; magnesium replenishers; acid base regulators sodium bicarbonate, sodium lactate, sodium citrate, potassium citrate; phosphates-sodium acid phosphates and sodium phosphates.



[6 h]
8. Inorganic radiopharmaceuticals: radioactive emission, types of radioactivity, units and its measurement, therapeutic and diagnostic applications of radioisotopes. 
[4 h]
9. Antioxidants and preservatives: theory and selection criteria of antioxidants, official antioxidants (hypophosphorous acid, sodium bisulphate, sodium thiosulphate, sodium nitirite, nitrogen).
[4h]
10. Topical agents: protectives: talc, insoluble zinc compounds (zinc oxide, calamine), titanium dioxide; anti-microbial: oxidative anti-microbial agents (hydrogen peroxide, zinc peroxide, potassium permanganate, sodium hypochlirite, iodine and its compounds), protein precipitant anti-microbial agents (silver nitrate, mild silver protein and related products, yellow mercuric oxide, mercuric chloride, sublimed sulphur and precipitated sulphur, boric acid, sodium borate, antimony potassium tartrate); astringents (alum,  zinc sulphate, zinc oxide, calcium hydoxide); antiperspirants. 
[9 h]
11. Miscellaneous pharmaceutical agents: respiratory stimulants, sclerosing agents, expectorants (ammonium chloride, poassium iodide; emetics (potassium antimony tartrate, copper sulphate; sedatives and anti-convulsants (kbr, nabr,ammonium bromide); anti-neoplastic (cisplatin, carboplatin, oxaliplatin); antidepressants (lithium carbonate, litium citrate); anti-rheumatics; anti-hypertensive.[9 h]








BPH 1.1.2: Practical Pharma. Chemistry-I (Pharm. Inorganic Chemistry)

Max. Marks: 80 
Exam. Hours: 03

A number of practicals based on aforementioned theory including the followings:
1. Limit tests for impurities in pharmacopoeial compounds.

2. Quantitative analysis-assay of the following compounds: Boric acid, Solution of ammonia, sodium bicarbonate, sodium chloride, calcium hydroxide.

3. The background and systemic qualitative analysis of inorganic mixtures up to 4 radicals. Six mixtures to be analyzed, preferably by semi-micro methods.

4. To carry out identification tests for calamine, boric acid, hydrogen peroxide.

List of Books Recommended

Text Books

1. “Vogel’s Textbook of Quantitative Inorganic Analysis”, ELBS/ Longman, London.

2. J. H. Block, E. Roche, T. O. Soine and C. O. Wilson, “Inorganic Medicinal and Pharmaceutical Chemsitry”, Lea and Febiger, Philadelphia PA.
3. Roger’s Inorganic Pharmaceutical Chemistry.

4. S.N.Pandeya: A Textbook of Inorganic Medicinal Chemistry, S.G.Publishers, Varanasi.

5. L.M.Atherdon, Benly and Drivers: Textbook of Pharmaceutical Chemistry, Oxford University Press, Delhi.

6.  “Pharmacopoeia of India”, Govt. of India, Ministry of Health

7. L. A. Diseher, “Modern Inorganic Pharmaceutical Chemistry”.

BPH 1.1.3: Pharmaceutical Chemistry-II (Pharmaceutical Analysis-I)
Theory (Total hours: 60)






Max. Marks: 80











Exam Hours: 03

Note: The paper setter will set 8 questions, out of which the candidate will be required to attempt 5 questions in all. All questions will carry equal marks. First question shall be compulsory and consist of sub-parts of 1 or 2 marks each from the whole syllabus.  
1. Introduction: Significance of quantitative analysis in quality control, different techniques of analysis, preliminaries and definitions, significant figures, rules for retaining significant digits, types of errors, mean deviation and standard deviation, selection of sample, precision and accuracy, fundamentals of volumetric analysis, method of expressing concentration, primary and secondary standards. [8 h]

2. Acid Base Titrations: acid base concepts, role of solvent, relative strength of acids and bases, ionisation law, law of mass action, common ion effect, ionic product of water, pH, hydrolysis of salts, Henderson hesselbach equation, buffer solutions, neutralization curves, acid-base indicators, theory of indicators, choice of indicators, mixed indicators, polyprotic system, application in assay of ammonia, sodium carbonate, sodium bicarbonate, nicotinic acid, salicylic acid, benzoic acid.[9 h]

3. Oxidation Reduction Titrations: concepts of oxidation and reduction, redox reactions, strength and equivalent weights of oxidising and reducing agents. Theory of redox titrations, cell representations, measurement of electrode potential, oxidation-reductions, potassium permanganate titrations, ceric ammonium sulphate titrations, iodimetry, iodometry, potassium iodate titrations, potassium bromate titrations, pharmaceutical applications in determination of hydrogen peroxide, nitrites, chlorates, molybdates, copper sulphate



 [9 h]

4. Precipitations Titrations: precipitation reactions, solubility products, effects of acids, temperature and solvent upon the solubility of a precipitate. Argentiometric titrations, ammonium of potassium thiocyanate titrations, Mohr’s method, Volhards method, Fajans method of end point determination, titration of mercuric compounds, determination of chlorbutol, lindane, phenyl mercuric nitrate. [8 h]

5. Gravimetric Analysis; preparation of Gooch crucible for filteration and use of sintered glass crucible, determination of water of hydration, some exercises related to gravimetric analysis like determination of bismuth as oxyiodide, cadmium as quinaldate and calcium as oxalate. [7 h]

6. Non-aqueous Titrations; theoretical titrations, scope and limitations, acid base equilibria in non-aqueous media, titrations of weak bases, titrations of weak acids, indicators, pharmaceutical products like adrenaline, bisacodyl, caffeine should be selected for illustration. [6 h]

7. Complexometric Titrations: concept of complexation and chelation, Warner’s co-ordination number and electronic structure of complexious stability constants, titration curves, masking and demasking agents, types of complexometric titrations, metal ion indicators, factors influencing the stability of complexes, applications in determination of pharmaceutical products including bismuth nitrate, calcium gluconate, zinc sulphate, calcium lactate. [8 h]

8. Phase solubility analysis: theory, experimental procedure, applications in pharmaceutical analysis. [4 h]
BPH 1.1.3: Practical Pharmaceutical Chemistry-II (Pharmaceutical Analytical Chemistry-I               

Max. Marks: 80 






Exam Hours: 03
PRACTICALS: Number of experiments based on aforementioned theory.
List of Books Recommended

Text Books

1. “Vogel’s Textbook of Quantitative Inorganic Analysis”, ELBS/ Longman, London.

2. A. H. Beckett and J. B. Stenlake, “Practical Pharmaceutical Chemistry, Vol. I and II”, The Athlon Press of the University of London.

Reference Books

1. I. M. Kolthoff and V. A. Stenger, “Volumetric Analysis, Vol. II Titration Methods”, Interscience Publishers, Inc., New York.

2. K. A. Conners, “A Textbook of Pharmaceutical Analysis”, Wiley Interscience, New York.

3. “Jenkin’s Quantitative Pharmaceutical Chemistry”, Mcgraw Hill Book Company, New York.

BPH 1.1.4: Pharmaceutical Biology
Theory (Total hours: 45)






Max. Marks: 80











Exam Hours: 03

Note: The paper setter will set 8 questions, out of which the candidate will be required to attempt 5 questions in all. All questions will carry equal marks. First question shall be compulsory and consist of sub-parts of 1 or 2 marks each from the whole syllabus.  
1. Methods of classification of plants. [5 h]

2. Plant cell: its structure and non-living inclusions, mitosis and meiosis, different types of plant tissues and their functions. [10 h]

3. Morphology and histology of root, stem, bark, wood, leaf, flower, fruit and seed. Modification of root and stem. [10 h]

4. General survey of animal kingdom, structure and life history of parasites as illustrated by entamoeba, trypanosoma, plasmodium, taenia, ascaris. [10 h]

5. General structure and life history of insects like mosquito, housefly and silkworm.  
[10 h]
BPH-1.1.4: Practical Pharmaceutical Biology
Max. Marks: 80 





                    Exam Hours: 03

A number of practicals based on aforementioned theory including the followings:
1. Morphology of plant parts indicated in theory.    

2. Care, use and type of microscope.

3. Gross identification of slides of structures and life cycle of lower plants/animals mentioned in theory.

4. Preparation, microscopic examination if stem, root and leaf of monocot and dicot plants.

5. Structure of human parasite and insects mentioned in theory with the help of specimen.
List of Books Recommended

Text Books

1. Fahn, A., “Plant Anatomy”, Pergamon Press, Oxford

2. B. M. Johri, “Reproductive Biology of Plants”, Narosa publishing House, Mumbai..

3. S. C. Rastogi, “Concepts in Molecular Biology”, Willey eastern Ltd., Mumbai.

4. Claude a. villee, “Introduction to Animal Biology”, W. D. Saunders co., Philadelphia.

5.
A Text Book of Pharmaceutical Biology by  S. Sardana, O.P. Sharma.

Reference Books

5. Clarke, E. C. G., “Isolation and Identification of Drugs”, The Pharmaceutical Press, London.

6. Irwin P., “Plant Physiology”, Addison Wesley Publishing Co., London.

7. Scott F. Gilbert, “Developmental Biology”, Sinauer Associates, Inc. Publisher, Sunderland.

8. Edward O. Wilson, “Life: Cells, Organisms, Populations”, Sinauer Associates, Inc. Publisher, Sunderland

BPH 1.1.5: Pharmacognosy-I
Theory (Total hours: 60)






Max. Marks: 80











Exam. Hours: 03

Note: The paper setter will set 8 questions, out of which the candidate will be required to attempt 5 questions in all. All questions will carry equal marks. First question shall be compulsory and consist of sub-parts of 1 or 2 marks each from the whole syllabus.  
1. Definition, history, scope and development of Pharmacognosy. 

[3 h]

2. Sources of drugs: biological, marine, geographical and plant tissue cultures as sources of drugs. [6 h]

3. Classification of drugs: alphabetical, morphological, taxonomical, pharmacological, chemical and others with their merits and demerits. 
[7 h]
4. Cultivation, collection, processing and storage of crude drugs: factors influencing cultivation of medicinal plants, types of soils and fertilizers of common use, pest management and natural pest control agents.




[8 h]

5.  Introduction to Plant growth regulators and their applications.         [4 h]

6. Polyploidy, mutation and hybridization with reference to medicinal plants. [4 h]

7. Quality control of crude drugs: Adulteration of crude drugs and their detection by organoleptic, microscopic, physical, chemical, and biological methods of evaluations. 
[8 h]

8. An introduction to active constituents of drugs eg. Alkaloids, Glycosides, Tannins, Carbohydrates, Lipids and Volatile oils: their isolation, classification and properties. 

[10 h]

9. Systematic Pharmacognostic study of following:



[10 h] 

      a) Carbohydrates and derived products:    Agar, Gum acacia, Honey, Isabgol, Pectin  and Starch. 

      b) Lipids: bees wax, castor oil, cocoa butter, cod liver oil, shark liver oil and  wool fat.
BPH 1.1.5: Practical Pharmacognosy-I         

Max. Marks: 80 





                   
 Exam Hours: 03

Number of practical based on aforementioned theory portion and including the following: 
1. Study of different types of Microscopes.

2. Morphological characteristics of plant families eg. Umbelliferae, Leguminosae, Apocyancae, Solanaceae, Cruciferae etc.

3. Calibration of Eye Piece Micrometer.

4. Microscopic measurements of cells and cell contents: starch grains, calcium oxalate crystals and phloem fibers.

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

6. Identification of crude drugs belonging   to carbohydrates and lipids.

7. Preparation of Herbarium.
List of Books Recommended

Text Books

1. Rangari V.D., “ Pharmacognosy and Phytochemistry” Part-I and II, Career Publication, Nashik.

2. Kokate C. K., Purohit A. P. and Kokhale S.B., “Text Book of Pharmacognosy”, Nirali Publication, Pune.

3. Trease, G. E. and Evans, W. C., “Text Book of Pharmacognosy”, Bailliere Tindall, Eastbourne, U. K.

4. Wallis, T. E.,” Analytical Microscopy”, J. and A Churchill limited, London.

5. Handa, S. S., and Kapoor, V. K., “Text Book of Pharmacognosy”, C.B.S. Publisher.

6. Mohammad Ali, “Text Book of Pharmacognosy”
7. Tyler,  V. E. Jr.  and   Schwarting   A.E.Experimental   Pharmacognosy.    Burgers   Pub.   Co.,    Minneapolis, Minnesota.

8. Shah and Quadry,”Pharmacognosy”.

9. Khandelwal K.R., “Practical Pharmacognosy”, Nirali Prakashan, Pune.

10. Kokate C.K., “Practical Pharmacognosy”, Vallabh Publication Fahn, A., “Plant Anatomy”, Pergamon Press, Oxford

Reference Books

1. Clarke, E. C. G., “Isolation and Identification of Drugs”, the Pharmaceutical Press, London.

2.  Fahn, A., “Plant Anatomy”, Pergamon Press, Oxford

3. Jean Brunton, “Text Book of Pharmacognosy, Phytochemistry and Medicinal Plants”, Intercept Limited, Andover, England, U.K.

4. Clarke, E. C. G., “Isolation and Identification of Drugs”, The Pharmaceutical Press, London.

5. Irwin P., “Plant Physiology”, Addison Wesley Publishing Co., London.

6. Scott F. Gilbert, “Developmental Biology”, Sinauer Associates, Inc. Publisher, Sunderland.

7. Edward O. Wilson, “Life: Cells, Organisms, Populations”, Sinauer Associates, Inc. Publisher, Sunderland

8. Schallard, E.J. Practical Plant Chemistry for Pharmacy, Students. Pitman Medical, London.

Kurukshetra University, Kurukshetra

Institute of Pharmaceutical Sciences

Syllabus of B. Pharm. (Semester System)

II SEMESTER
BPH 1.2.1: Pharmaceutics-II (General Pharmacy)
Theory (Total hours: 60)






Max. Marks: 80











Exam Hours: 03

Note: The paper setter will set 8 questions, out of which the candidate will be required to attempt 5 questions in all. All questions will carry equal marks. First question shall be compulsory and consist of sub-parts of 1 or 2 marks each from the whole syllabus.  
1.
Extraction: Various methods of extraction of crude drugs namely percolation (various types including processes for concentrated preparations, constant hot percolation), maceration (various types including processes for organized and unorganized drugs, for concentrated preparations, double and triple maceration processes), Decoction. 





[9 h]

2.
Liquid Preparations: Formulation, preparation and uses of various liquid products namely syrups, aromatic waters, spirits, solutions, mucilages, elixirs, glycerins, mouthwashes, gargles, nasal drops and ear drops. 










[9 h]

3.
Immunology : General introduction, infection, factors influencing infection, kinds of immunity, vaccines, (i.e. Tetanus vaccine, Diptheria vaccine, BCG vaccine, small pox vaccine), virus immunity, toxoids, toxins, diagnostic preparation, sera, antitoxins (i.e. Diptheria antitoxins, Botulinium antitoxins), brief control of immunological products-identification tests, toxicity tests, sterility tests, potency tests and storage of immunological products. 




[12 h]

4.
Glandular Product: Introduction, extraction methods and preparation of thyroid, liver, pancreas and pituitary gland. Blood and related products : Whole human blood, concentrated human RBC, dried human plasma, dried human serum, human plasma protein fraction, human fibrinogen, human thrombin, plasma substitute properties, products i.e. PVP, Dextran, absorbable gelatin, sponge, oxidized cellulose, calcium gluconate. 






[12 h]

5.
Surgical dressings: fibers, fabrics, bandages, surgical ligatures and sutures i.e. catgut and other absorbable and non-absorbable products. 






[8 h]

6.
Semisolid dosage forms (ointment and suppositories) ointment, ointment bases, factors governing selection of ideal base, preparation of ointments, Suppositories-suppositories bases, selection of ideal base, production and quality control of suppositories.





[10 h]

BPH-1.2.1:    Practical Pharmaceutics – II (General Pharmacy)

Max. Marks: 80 





                   
 Exam Hours: 03

Number of practicals based on aforementioned theory portion and including preparation of the following: 

Peppermint water, cinnamon water, camphor water, chloroform water, concentrated peppermint water, concentrated cinnamon water, simple syrup, syrup of ginger, syrup of orange, syrup of tolu, compound syrup of ferrous sulphate, spirit of peppermint, spirit of chloroform, sprit of ether, strong solution of ammonium acetate, surgical solution of chlorinated soda, solution of cresol with soap, solution of ferric chloride, strong solution of iodine, solution of hydrogen peroxide tannic acid glycerin, boric acid glycerin mouth washes, nasal drops, ear drops, elixirs mucilage of acacia, mucilage of tragacanth, tincture of orange, capsicum tincture, strong tincture of ginger, tincture of lemon, tincture of tolu, tincture of nuxvomica, liquid extract of liquorice, liquid extract of ipecacuanha, liquid extract of belladona, liquid extract of senna, concentrated infusion of clove, concentrated infusion of quassia, concentrated infusion of senna, liver extract.

List of Books Recommended

Text Books
1. Cooper and Gunn’s, “ Tutorial Pharmacy”, CBS Publishers, Delhi.

2. “Remington’ Pharmaceutical Sciences”, Mack Publishing Co., P.A..

3. B M Mithal, “A Textbook of Pharmaceutical Formulations”, Vallabh Prakashan, Delhi.

Reference Books. 

1. “Pharmacopoiea of India”, Published by the Controller of Publications, Delhi

2. “British Pharmacopoiea”, Her Majesty Stationary Office, University Press, Cambridge.

3. “The United States Pharmacopoiea”, The United States Pharmacopoeial Convention, Mack Pub Co., Easton, PA.

4. “British National Formulary”, Published Jointly by British Medical Association and Royal Pharmaceutical Society of Great Britain.

BPH 1.2.2: Pharmaceutics-III (Forensic Pharmacy)

Theory (Total hours: 60)






Max. Marks: 80











Exam Hours: 03

Note: The paper setter will set 8 questions, out of which the candidate will be required to attempt 5 questions in all. All questions will carry equal marks. First question shall be compulsory and consist of sub-parts of 1 or 2 marks each from the whole syllabus.  
1. Introduction: [8]

a. Pharmaceutical legislation- a brief reviews.

b. Drug and Pharmaceutical Industry- a brief reviews.

c. Pharmaceutical education- a brief reviews.

2. An elaborate (practical oriented) study of the following: [36]

a. Pharmaceutical Ethics

b. Pharmacy Act 1948

c. Drug and cosmetics Act 1940 and rules 1945.

d. Medicinal and Toilet preparations (Excise duties) Act 1955.

e. Narcotic Drugs and Psychotropic Substances Act 1985 and Rules.

f. Price Control Act 1995.

3. A brief study of the following with special reference to the main provisions (with amendments): [16]

a. Poisons Act 1919.

b. Drug and Magic remedies (objectionable advertisements) Act 1954.

c. Medical termination of Pregnancy Act 1970 and Rules 1975.

d. Prevention of cruelty to Animal Act 1960.

e. States shops and establishments Act and Rules.

f. Insecticides Act 1968.

g. AICTE Act 1987.

h. Minimum Wages Act 1948 & Rules 1950.

i. Patents Act 1970 and Rules 1972 

Note: The teaching of all the above acts should cover the latest amendments.

List of Books Recommended

Text Books   

1. B M Mithal, “Text Book of Forensic Pharmacy”, Calcutta.

2. N K Jain, “Text Book of Forensic Pharmacy”, Vallabh prakashan,Delhi.

Reference Books 

1. Original acts published on behalf of Government of India. 

2. H K Bharati, “Drug and Pharmacy Laws in India”, Sadhana Mandir, Indore.

BPH 1.2.3: Pharmaceutical Chemistry-III (Pharmaceutical Organic Chemistry-I)
Theory (Total hours: 60)





Max. Marks: 80










Exam Hours: 03

Note: The paper setter will set 8 questions, out of which the candidate will be required to attempt 5 questions in all. All questions will carry equal marks. First question shall be compulsory and consist of sub-parts of 1 or 2 marks each from the whole syllabus.  
1. Structure and Bonding: Hybridisation, bond lengths and bond angles, bond energy, localized and  

delocalized chemical bond, Vander Waal interactions, resonance, hyperconugation, aromaticity, inductive and field effects, hydrogen bonding, 
[6]

2. Basics of reaction mechanism: curved arrow notation, drawing electron movements with arrows, half-
 headed and double-headed arrows, homolytic and heterolytic bond breaking, types of reagents-
electrophiles and nuleophiles, types of organic reactions, reactive intermediates-carbocation, carbanion, 
free radicals, carbenes, arynes and nitrenes.





[7]

3. Stereochemistry: Concept of isomerism, types of isomerism, stereoisomerism, Optical isomerism– 

elements of symmetry, molecular chirality, enantiomers, optical activity, properties of enantiomers, chiral and achiral molecules, diastereomers, thereo and erythro isomers, diastereomers, meso compounds, resolution of enantiomers, inversion of configuration and recemization. Relative and absolute configuration, sequence rules, D & L and R & S system of nomenclature. Geometrical isomerism–determination of configuration of geometric isomers. E & Z system of nomenclature. Conformational isomerism– Newman projection and Sawhorse formulae, Fischer and flying wedge formulae, conformational analysis of ethane and n-butane, conformations of cyclohexane, axial and equatorial bonds. 


[12]

4. Structure, nomenclature, preparation and chemical reactions:  
Alkanes-Method of synthesis (Wurtz, Kolbes, Corey-House, decaroxylation of carboxylic acids, Sabatier & Senderen’s reactions, reduction of alkyl halides and grignard reagents), Chemical Properties-halogenation, nitration, sulphonation, oxidation reactions, Cycloalkanes- Method of synthesis (Simmons-Smith, cycloaddition, Diels-Alder reactions, Freund’s method,  addition of carbenes to alkenes, Dieckmann cyclization, pyrolysis, Thorpe-Ziegler, Demjanov rearrangement, hydrogenation), Chemical Properties-reaction with halogens, halogen acids and hydrogen, addition of water, Baeyer’s strain theory, evidences, Sachse-Mohr theory, Banana bonds.
                             
[7]
Alkenes- Method of synthesis (dehydrohalogenation, dehydration, rearrangement, dehagenation, reduction, pyrolysis), Chemical Properties-Addition of hydrogen, hydrogen halides, water, halogens and carbenes, polymerization, hydroboration, oxidation, oxymercuration,  allylic substitution, ozonolysis reaction.






[5]
Dienes- Method of synthesis (dehydrogenation, dehydrohalogenation, dehydration, pyrolysis), Chemical Properties-addition of halogen, effect of temp. on 1,2 and 1,4-addition, Diels-Alder reaction, polymerization reactions, Alkynes- Method of synthesis (dehydrohalogenation, dehalogenation, action of water on calcium carbide, preparation of higher alkynes), Chemical Properties-addition of hydrogen, halogen, hydrogen halide, hypohalous acid and water, polymerization, ozonolysis, oxidation, acidity of alkynes.
[7]
Arenes- Kekule structure, resonance structure, molecular orbital structure, aromaticity, aromatic, anti-aromatic and non-aromatic compounds, electrophilic aromatic substitution-halogenation, nitration, sulphonation, Friedel-Craft alkylation and acylation, mechanism of aromatic electrophilic substitution, effect of substituents on reactivity, theory of orientation, Alkyl benzenes- Method of synthesis (Friedel Craft’s alkylation, Wurtz-Fittig, Friedel Craft’s acylation followed by reduction), Chemical Properties-halogenation, nitration, sulphonation, Friedel Craft’s, hydrogenation, oxidation, isomerization, side-chain substitution reactions-halogenation reaction.





[7]
Alkyl halides- Method of synthesis (from alcohols, addition of hydrogen halides to alkenes, halogenation, Finkelstein reaction, from silver salts of carboxylic acid), chemical properties-replacement of halogen by hydroxyl group, alkoxy group, cyano group, isocyanide group, nitro group, nitrite group and alkyl or aryl group, dehydrohalogenation, reduction, reaction with active metals, isomerization, SN1 & SN2 reactions, stereochemistry and factors influencing SN1 & SN2, E2 and E1 mechanisms. Aryl halides- Method of synthesis (nuclear halogenation, from diazonium salts, from organothallium compounds), Chemical Properties-Nucleophilic aromatic substitution reactions, effect of substituents, Electrophilic aromatic substitution reactions, Wurtz-Fittig reaction, Formation of Grignard reagent, Ulmann synthesis, relative reactivity of aryl and alkyl halides, Benzyne mechanism.



[9]
BPH 1.2.3: Practical Pharmaceutical Chemistry-III (Pharmaceutical Organic Chemistry-I)

Max. Marks: 80 





                   
 Exam Hours: 03

A number of practicals based on aforementioned theory including the followings:

  1. Synthesis of selected organic compounds.
  2. Introduction to the use of stereomodels.

List of books recommended:

1.
Mann, F.C.  and Saunderes, B.C.  Practical Organic Chemistry. ELBS/ Longman. London

2.
Morrison,  T.R.  and  Boyd,  R.N.  Organic  Chemistry. Prentice Hall of India, New Delhi.

3.
Roberts,  J.D. and Caserio, M.C. Basic  Principles  of  Orgenic Chemistry. W.A. Benjamin, Inc., New York

4.
Vogel, A.I. A Textbook of Practical Organic  Chemistry. ELBS/ Longman, London

5.
Eliel, E.L.Stereochemistry of Organic Compounds  McGraw  Hill Book Co., Inc., New York

6.
Finar,   I.L.  Organic  Chemistry  Vols.   I   &   II  ELBS/Longman, London

7.
Furniss,   N.S.,   Hannaford, A.J.,   Smith,   P.W.G.   and Tatehell,   A.R. Vogel's Textbook of   Practical   Organic Chemistry. ELBS/Longman, London

8.
Sykes, P.A.  A Guidebook to Mechanism in Organic Chemistry. Orient Longman, New Delhi.

BPH 1.2.4: Pharmaceutical Chemistry-IV (Pharmaceutical Bio Chemistry)

Theory (Total hours: 60)





Max. Marks: 80










Exam Hours: 03

Note: The paper setter will set 8 questions, out of which the candidate will be required to attempt 5 questions in all. All questions will carry equal marks. First question shall be compulsory and consist of sub-parts of 1 or 2 marks each from the whole syllabus.  
1. Biochemical organization of the cell and transport across cell membrane.  [3 h]

2. The concept of free energy, bioenergetics, production of ATP and its biological significance.  [5 h]

3. Electron transport and biological oxidation: enzymes and coenzymes involved in oxidation- reduction and its control, respiratory chain, its role in energy capture and its control, inhibitors of respiratory chain and oxidative phosphorylation, mechanism of oxidative phosphorylation. [8 h]

4. Enzymes: classification of enzymes, general mechanism of enzyme function, factors affecting the velocity of enzyme catalysed reaction, activators and inactivators of enzymatic reaction. Clinical application of enzyme estimation. Isoenzyme, immobilization of enzymes.

 [8 h]

5. Metabolism of carbohydrates: an aerobic metabolism of glucose, aerobic metabolism of glucose (Kreb’s cycle) pentose phosphate pathway, metabolism of galactos, glycogenesis, glycogenolysis, gluconeogenesis, regulation of blood glucose concentration. 


[8 h]

6. Metabolism of lipids: Oxidation of fatty acids oxidation of unsaturated fatty acids, biosynthesis of fatty acids. Synthesis and degradation of triglycerides, hormonal influence of the mobilization of fat in adipose tissue, ketosis phospholipids, sphingolipids. 




[7 h]

7. Metabolism of proteins: nitrogen fixation, nitrogen balance, ammonia assimilation, nitrification and nitrate assimilation, amino acid degradation and urea cycle. Metabolism of phenyl-alanine and trytaphan.


 [7 h]

8. Metabolism of purines and pyrimidines: biosynthesis of RNA and DNA. Role of cyclic nucleotide in enzyme activation. Gene protein relationship, components of protein synthesis and its inhibiton, Mutation, physical and chemical mutagenesis repair mechanism, genetic code, brief account of genetic engineering and polymerase chain reactions, recombinant DNA technology, inborn error of metabolism. 








[12 h]

9. Biochemical role of trace elements. 





[2 h]

BPH 1.2.4: Practical Pharmaceutical Chemistry-IV (Pharmaceutical Bio- Chemistry)

Max. Marks: 80 





                   
 Exam Hours: 03

Number of experiments based on aforementioned theory portion and including the following:
1. Estimation of glucose, liver glycogenm creatinine, cholesterol, uric-acid in blood/urine.

2. Estimation of protein in serum.

3. Estimation of chloride in urine.

4. Determination of SGOT and SGPT.

5. Determination of serum bilirubin.

6. Estimation of RNA and DNA.

7. Estimation of acid and alkaline phosphates.

8. Electrophoretic seperation of serum proteins.

9. Qualitative analysis of urine.

10. Immobilization of enzymes and study the effect of immobilization on the activity of enzyme.

11. Titration curve for amino acids.

12. Quantitative estimation of glucose.

13. Determination of glucose by means of enzyme glucose oxidase.

List of Books Recommended

Text Books

1. D. T. Plumer, “An Introduction to Practical Biochemstry”, Tata Mcgraw Hill, New Delhi.

2. J. Jayaraman, “Laboratory Manual in Biochemsitry”, Wiley Eastern Ltd., Delhi.

3. E. E. Conn and P. K. Stumpf, “Outlines of Biochemistry”, Jone Wiley and Sons, New York.

Reference Books

1. “Harper’s Review of Biochemistry”, Lange Medical Publications

L. Lehninger, “Principles of Biochemistry”, CBS Publishers.

2. L. Stryer, “Biochemsitry”, W. H. Freeman and Company, San Francisco.

Harrow and A. Mazur, “Textbook of Biochemistry”, W. B. Saunders Company, Philadelphia

BPH 1.2.5: Pharmacology –I (Anatomy, Physiology and Health Education-I)
Theory (Total hours: 60)





Max. Marks: 80










Exam Hours: 03

Note: The paper setter will set 8 questions, out of which the candidate will be required to attempt 5 questions in all. All questions will carry equal marks. First question shall be compulsory and consist of sub-parts of 1 or 2 marks each from the whole syllabus.  
1. Scope of anatomy, physiology and basic medical terminology. 
[2 h]

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


[3 h]

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


[6 h]

4. Osseous system: structure, composition and functions of skeleton, classification of joints, types of movements at joints, disorders of joints. 

[9 h]

5. Skeletal muscles: Gross anatomy, physiology of muscle contraction, their disorders. 
[4 h]

6. Haemopoetic system: Composition and function of blood and its elements, their disorders, blood groups, their significance, mechanism of coagulation, disorders of platelets and coagulation. [5 h]

7. Lymph and lymphatic system: Composition, formulation and circulation of lymph, disorders of lymph and lymphatic system, structure and functions of spleen.


 [3 h]

8. Cardiovascular system: Basic anatomy of the heart, physiology of the heart, blood vessels and circulation. Cardiac cycle, heart sounds and electrocardiogram. Blood pressure and its regulation, Brief outline of cardiovascular disorders like hypertension, hypotension, arteriosclerosis, angina, myocardial infraction, congestive heart failure and cardiac arrhythmias. 


[12 h]

9. Digestive system: Gross anatomy of the gastrointestinal tract, function of its different parts including those of liver, pancreas and gallbladder, various gastrointestinal secretions and their role in the absorption and digestion of food. Disorders of digestive system. 



 [10 h]

10. Respiratory system: Anatomy of respiratory organs, functions of respiration, mechanism and regulation of respiration, respiratory volumes and capacities. [6 h]

BPH 1.2.5: Practical Pharmacology –I (Anatomy, Physiology and Health Education-I)

Max. Marks: 80 





                   
 Exam Hours: 03
Number of experiments based on aforementioned theory portion and including the following;

1. Study of human skeleton.

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

3. Microscopic study of different tissues with the help of permanent slides.

4. Estimation of hemoglobin in blood. Determination of bleeding time, clotting time, R.B. C. count, Total Leucocyte Count, Differential Leucocute Count, and E. S. R.

5. Recording of body temperature, pulse rate and blood pressure, basic understanding of electrocardiogram-PQRST waves and their significance.

List of Books Recommended
1. C C Chatterjee, “Human Physiology”, Medical Allied Agency, Calcutta.

2. Tortora, G J, “Principles of Anatomy and Physiology”, Harper & row Publishers, NY.

3. Guyton, “Textbook of Medical Physiology”, W B Sannders Company

4. N S Parmar, “Health Education and Community Pharmacy”, CBS Publishers and Distributors, New Delhi.

5. Goyal RK. “Basis of Health Education and Community Pharmacy”, B.S. Shah Prakashan, Ahemdabad.

6. Eroschenko, V.P. Difore’s Atlas of Histology with functional correlations. Lippincott Williams & Williams.

7. Ghai, C.L. A Textbook of Practical Physiology Jay Pee Brothers, New Delhi.
8. Goyal RK. Practical Anatomy and Physiology, B.S. Shah Prakashan, Ahemdabad.
