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SEMESTER-WISE DISTRIBUTION OF MARKS & CREDITS 

(Credit Based Semester System) 

 

SEMESTER 

THEORY PRACTICAL/REPORT 

TOTAL 

MARKS 

TOTAL 

CREDITS 
NUMBER 

OF 

PAPERS 

MARKS CREDITS 
NUMBER 

OF PAPERS 
MARKS CREDITS 

First 

M 5 350 14 4 225 9 

575 23 

B 5 325 13 5 250 10 

Second 5 375 15 4 275 11 650 26 



 

 

 

BACHELOR OF PHARMACY (B. PHARM.) CREDIT BASED SEMESTER SYSTEM 

 

SEMESTER - I 

SCHEME OF TEACHING AND EXAMINATION  

 

Paper  Subject    Teaching   Credits                 Sessional Exam. Total 

      Hours/Week                   Marks        Marks  

        

      T P  T P    

THEORY 

  

PHARM-1011 Organic Chemistry-I   3 -  3 - 15 60 75 

 

PHARM-1021 Pharmaceutical Technology-I  3 -  3 - 15 60 75 

  (General and Dispensing Pharmacy) 

 

PHARM-1031 Pharmacognosy-I   3 -  3 - 15 60 75 

 

PHARM-1051 (M) Remedial Mathematics OR 3 -  3 - 15 60 75 

 

PHARM-1051 (B) Remedial Biology   2 -  2 - 10 40 50 

 

PHARM-1061  Computer Science and Applications 2 -  2 - 10 40 50 

 

 



 

 

 

BACHELOR OF PHARMACY (B. PHARM.) CREDIT BASED SEMESTER SYSTEM 

 

SEMESTER - II 

SCHEME OF TEACHING AND EXAMINATION  

 

Paper  Subject     Teaching  Credits                Sessional  Exam. Total 

       Hours/Week                 Marks        Marks  

        

       T P T P   

THEORY 

 

PHARM-2011 Organic Chemistry-II    3 - 3 - 15 60 75 

 

PHARM-2012 Pharmaceutical Analysis-I   3 - 3 - 15 60 75 

     

PHARM-2021 Physical Pharmaceutics-I   3 - 3 - 15 60 75 

 

PHARM-2041 Anatomy, Physiology and Health Education-I 3 - 3 - 15 60 75 

  (APHE-I, Cell Biology) 

 



 

 

 

BACHELOR OF PHARMACY (B. PHARM.) CREDIT BASED SEMESTER SYSTEM 

 

SEMESTER - III 

SCHEME OF TEACHING AND EXAMINATION  

 



 

 

 



 

 

 

BACHELOR OF PHARMACY (B. PHARM.) CREDIT BASED SEMESTER SYSTEM 

 

SEMESTER - V 

SCHEME OF TEACHING AND EXAMINATION  

 

Paper  Subject     Teaching  Credits                Sessional  Exam. Total 

       Hours/Week                 Marks        Marks  

        

       T P T P   

THEORY 

 

PHARM-5011 Medicinal Chemistry-II   3 -  3 - 15 60 75 

  

PHARM-5012 Biochemistry    3 -  3 - 15 60 75 

 

PHARM-5021 Pharmaceutical Technology-III   3 -  3 - 15 60 75 

 

PHARM-5022 Biological Pharmacy and Biotechnology  3 -  3 - 15 60 75 

 

PHARM-5041 Pharmacology-II    3 -  3 - 15 60 75 

 

 

 

PRACTICAL   

 

PHARM-5112 Biochemistry Practical      - 3  - 2 10 40 50 

 

PHARM-5121 Pharmaceutical Technology Practical-III  -        3+1(Tutorial)  - 3 15 60 75 

  

PHARM-5122 Biological Pharmacy and Biotechnology  

  Practical     -        3+1(Tutorial)  - 3 15 60 75 

 

PHARM-5141 Pharmacology Practical-II   - 3  - 2 10 40 50 

 
 

Total       15 14 15 10   625 
 

   ,C(HpGbP+P,CTHN+GR-Rw-CuH-GXXR+bCtHwGwXRC3HbPwb..RCyHpG.b++CnH-GXXR+bCoHN,G,w,w:0f0q



 

 

 

BACHELOR OF PHARMACY (B. PHARM.) CREDIT BASED SEMESTER SYSTEM 

 

SEMESTER - VI 

SCHEME OF TEACHING AND EXAMINATION  

 

Paper  Subject     Teaching  Exam.                Sessional Exam Total 

       Hours/Week Hours                    Marks Marks        

        

       T P T P    

THEORY 

 

PHARM-6011 Pharmaceutical Analysis-II   3 - 3 - 15 60 75 

 

PHARM-6012 Medicinal Chemistry-III   3 - 3 - 15 60 75 

 

PHARM-6021 Cosmetology    3 - 3 - 15 60 75 

 

PHARM-6022 Pharmaceutical Jurisprudence   2 - 2 - 10 40 50 

 

PHARM-6031 Pharmacognosy-IV    3 - 3 - 15 60 75 

     

PHARM-6041 Pharmacology-III    3  - 3 - 15 60 75 

 

 

PRACTICAL  

 

PHARM-6111 Pharmaceutical Analysis Practical-II  - 3 - 2 10 40 50 

  

PHARM-6112 Medicinal Chemistry Practical-III   - 3 - 2 10 40 50 

 

PHARM-6121 Cosmetology Practical    - 3 - 2 10 40 50 

 

PHARM-6131 Pharmacognosy Practical-IV   -        3+1(Tutorial) - 3 15 60 75 

 

PHARM-6141 Pharmacology Practical-III   - 3 - 2 10 40 50 

 
 

Total       17 16 17 11   700 
 

  

Note: i) There will be minimum one Sessional Examination in each theory paper. 

  

 ii) Internal assessment for practical will be based on day to day performance including Attendance, Viva and Laboratory record. 

 

 iii) There will be an industrial/pharmacy practice training of four weeks duration after the completion of sixth semester examination. 

 

 

 

 

 

 

(vii) 



 

 

 



 

 

 

BACHELOR OF PHARMACY (B. PHARM.) CREDIT BASED SEMESTER SYSTEM 

SEMESTER - VIII 

SCHEME OF TEACHING AND EXAMINATION 

Paper  Subject     Teaching  Credits  Sessional Exam. Total 

       Hours/Week   Marks        Marks  

         

T P T P     

THEORY 

 

PHARM-8011 Medicinal Chemistry-IV   4 - 4 - 20 80 100 

 

PHARM-8021 Pharmaceutical Technology-V   2 - 2 - 10 40 50 

   

PHARM-8022 Pharmacokinetics and Biopharmaceutics-II  2 - 2 - 10 40 50 

 

PHARM-8023 Clinical Pharmacy    3 - 3 - 15 60 75 

 

PHARM-8031 Pharmacognosy-VI    3 - 3 - 15 60 75 

 

 

PRACTICAL  

 

PHARM-8111 Medicinal Chemistry Practical-IV   -       3+1(Tutorial) - 3 15 60 75 

 

PHARM-8121 Pharmacokinetics, Biopharmaceutics and   -       3+1(Tutorial) - 3 15 60 75 

  Clinical Pharmacy Practical 

 

PHARM-8131 Pharmacognosy Practical-VI   -       3+1(Tutorial) - 3 15 60 75 

 

 
 

Total       13 12 13 9   575 
 

  

 



 

 

 

INSTRUCTIONS FOR PAPER-SETTERS 

The following papers are of 40 marks : 

PHARM-1051 (B): Remedial Biology 
PHARM-1061:  Computer Science  

PHARM-3012:  Medicinal Chemistry-I  

PHARM-3022:  Pharmaceutical Microbiology  

PHARM-4011:  Physical Chemistry  

PHARM-4021:  Pharmaceutical Technology-II  

PHARM-4022:  Principles of Pharmaceutical Operations  

PHARM-6022:  Pharmaceutical Jurisprudence  

PHARM-7021:  Pharmaceutical Technology-IV 

PHARM-7022:  Pharmacokinetics and Biopharmaceutics-I  

PHARM-8021:  Pharmaceutical Technology-V  

PHARM-8022:  Pharmacokinetics and Biopharmaceutics-II 
 

Paper-Setters Instructions for 40 Marks 

1. The question papers shall be set for 40 marks. 

2. The question paper shall have 7 questions.  One question shall be compulsory of 12 marks of 

objective/short answer type covering the entire syllabus. 

3. All other questions shall be of 7 marks each. 

4. Total 5 questions are to be attempted. 

5. Use of scientific non-programmable calculator is allowed in the examination. 
 

PHARM-1051 (B) Remedial Biology 

1. The question paper shall be set for 40 marks. 

2. The paper should be set into two parts, Part-I (Botany) & Part-II (Zoology) 

3. Part-I shall contain 4 questions of Botany; the candidates shall attempt 3 questions out of 4. 

4. Part-II shall contain 3 questions from Zoology; the candidates shall attempt two questions out 

of 3. 

5.    All the questions shall be of equal marks. 
 

The following papers are of 60 marks : 

PHARM-1011  Organic Chemistry-I    

PHARM-1021  Pharmaceutical Technology-I (General and Dispensing Pharmacy) 

PHARM-1031  Pharmacognosy-I 

PHARM-1051 (M) Remedial Mathematics  

PHARM-2011  Organic Chemistry-II     

PHARM-2012  Pharmaceutical Analysis-I       

PHARM-2021  Physical Pharmaceutics-I 

PHARM-2041            Anatomy, Physiology and Health Education-I(APHE-I, Cell Biology) 

PHARM-2071  Pharmaceutical Statistics     

            

   (x) 



 

 

 

PHARM-3011  Chemistry of Natural Products and including Heterocyclic compounds 

PHARM-3021  Physical Pharmaceutics-II    

PHARM-3031  Pharmacognosy-II     

PHARM-3041  Anatomy, Physiology and Health Education-II (APHE-II) 

PHARM-4031  Pharmacognosy-III 



 

 

 

SYLLABUS FOR BACHELOR OF PHARMACY (B. PHARM.) 

 

CREDIT BASED SEMESTER SYSTEM 

SEMESTER – I 

PHARM-1011: Organic Chemistry-I 

PHARM-1021: Pharmaceutical Technology-I (General and Dispensing Pharmacy) 

PHARM-1031: Pharmacognosy-I 

PHARM-1051(M):  Remedial Mathematics 

 OR 

PHARM-1051(B): Remedial Biology 

PHARM-1061: Computer Science and Applications 

PHARM-1111: Organic Chemistry Practical-I 

PHARM-1121: Pharmaceutical Technology Practical-I 

   (General and Dispensing Pharmacy) 

PHARM-1131: Pharmacognosy Practical-I 

PHARM-1151(B): Remedial Biology Practical 

PHARM-1161: Computer Science Practical 

PHARM-1011: Organic Chemistry-I 

 3 hours/week 

1. 



 

 

 

2 Bachelor of Pharmacy (Semester System)  

 

2. Stereochemistry of Organic Compounds : 

Stereoisomers, enantiomers, diastereoisomers, optical activity, chiral centre, racemic 

modification, meso-structures, configuration, reactions involving stereoisomers, 

stereoselective and stereospecific reactions. 

Geometric isomers, conformational isomers, configurational isomers, conformational 

analysis of ethane and n-butane, conformations of cyclohexanes, axial and equatorial 

bonds, Newman projections, Fischer and Wedge formula. 

Relative and absolute configuration, sequence rules, D & L, R & S and E & Z system of 

nomenclature.  

 (4 Lectures) 

3. Alkanes and Cycloalkanes : 

Alkanes : Nomenclature of straight and branched chain alkanes and alkyl groups, 

classification of carbon atoms of alkanes,  isomerism in alkanes, sources, methods of 

preparation, physical properties and chemical reactions. 

Mechanism of free radical halogenation of alkanes, orientation, reactivity and selectivity, 

chlorofluorocarbons and ozone layer. 

Cycloalkanes: Nomenclature, methods of preparation, chemical reactions, Baeyer’s strain 

theory, ring strain, isomerism in cyclopentane and cyclohexane, reactions of carbenes, 

cyclic ethers, crown ethers, epoxides. 

Quantitative elemental analysis and structure elucidation, empirical formula and 

molecular formula.  

 (8 Lectures) 

4. Alkyl Halides : 

Nomenclature and classes of alkyl halides, methods of preparation, chemical reactions, 

mechanisms of nucleophilic substitution reactions, SN1 and SN2 reactions, carbonium ions, 

carbenium ions and carbocations, structure, relative stability, ease of formation, 

rearrangements and other characteristics of carbocations. 

 (4 Lectures) 

5. Alcohol, Ethers and Role of the Solvent : 

Nomenclature, methods of preparation, physical properties and chemical reactions. 

Role of Solvent: Secondary bonding, solubility of non-ionic and ionic solutes, protic and 

aprotic solvents, ion pairs, role of solvent in substitution reactions, phase-transfer 

catalysis. 

 (4 Lectures) 



 

 

 

               Bachelor of Pharmacy (Semester System) 3 

 

 

6. Alkenes, Dienes and Alkynes : 

Alkenes: Nomenclature, methods of preparation, mechanisms of dehydration of alcohols 

and dehydrohalogenation of alkyl halides, E1 and E2 reaction mechanisms, physical 

properties and relative stabilities of alkenes, chemical reactions, mechanisms of 

hydrogenation, electrophilic and free radical additions, Markovnikov’s rule, 

hydroboration-oxidation, oxymercuration-reduction, epoxidation, ozonolysis, hydratiP,CcHRG.+P+w



 

 

 



 

 

 

               Bachelor of Pharmacy (Semester System) 5 

 

7. Prescription : 

Description and parts of a prescription, handling the prescription, reading the 

prescription, checking the written prescription, consulting the prescriber, other methods 

of receiving prescription, refusal to accept the prescription; compounding the 

prescription, pricing the prescription, delivering the prescription. 

 (4 Lectures) 

8. Pharmaceutical Incompatibilities : 

Physical and Chemical Incompatibilities: Types and methods to overcome these. Inorganic 

incompatibilities including incompatibilities of metals and their salts, non-metals, acids 

and alkalis. (8 Lectures) 

Books Recommended : 

1. Remington, The Science and Practice of Pharmacy, Mack Publishing Co., U.S.A. Latest Edition. 

2. Cooper JW, Gunn G. Tutorial Pharmacy. Pitman Books Ltd., London. Latest Edition. 

3. Carter SJ. Dispensing for Pharmaceutical Students. Pitman Books Ltd., London. Latest Edition. 

4. Lachman L, Liebennan HA, Kanig JL. The Theory and P



 

 

 

6               Bachelor of Pharmacy (Semester System)  

 

PHARM-1031: Pharmacognosy-I 

 3 hours/week 

1. Introduction, development, present status, significance and future scope of 

pharmacognosy. 

 (2 Lectures) 

2. Introduction, classification with examples and important biological activities of  following 

groups of plant constituents: 
 

Carbohydrates (1 Lecture); Alkaloids (3 Lectures); Glycosides (including anthraquinone 

and cardioactive glycosides), Saponins, steroids and triterpenoids (3 Lectures); Flavonoids, 

lignans, coumarins, tannins and polyphenolic compounds (4 Lectures); Lipids and volatile 

oils (2 Lectures); Gums, mucilages, resins and resin combinations (2 Lectures)  

                       (15 Lectures) 

3. Classification of drugs: Alphabetical, morphological, taxonomical, pharmacological and 

chemical. 

 (1 Lecture) 

4. Biological source, chemical constituents and uses o



 

 

 



 

 

 

8               Bachelor of Pharmacy (Semester System)  

 

PHARM-1051 (B):  Remedial Biology 

 2 hours/week 





 

 

 

10               Bachelor of Pharmacy (Semester System)  

 

2. Identification of organic compounds and their derivatization. 

3. Introduction to the use of stereomodels to study :  

a. R and S configuration of enantiomers. 

b. E and Z configuration of geometric isomers. 

Books recommended 

1. 



 

 

 

               Bachelor of Pharmacy (Semester System) 11 

 

4. Microscopic and chemical examination of diagnostic ergastic principles in powdered 

crude drugs. 

5. Exercises on quantitative microscopy. 

Books Recommended 

1. Evans WC. Trease and Evans Pharmacognosy. WB Saunders Ltd., London. 16
th

 Edition. 

2. Wallis TE. Text book of Pharmacognosy. JA Churchill Ltd., London, 5
th

 Edition or available reprint  

3. Jackson BP, Snowdon DW. Powdered Vegetable Drugs. S



 

 

 

12               Bachelor of Pharmacy (Semester System)  

 

SEMESTER – II 

PHARM-2011 Organic Chemistry-II 

PHARM-2012 Pharmaceutical Analysis-I 

PHARM-2021 Physical Pharmaceutics-I 

PHARM-2041 Anatomy, Physiology and Health Education-I (APHE-I, Cell Biology) 

PHARM-2071 Pharmaceutical Statistics 

PHARM-2111 Organic Chemistry Practical-II 

PHARM-2112 Pharmaceutical Analysis Practical –I 

PHARM-2121 Physical Pharmaceutics Practical -I 

PHARM-2141 Anatomy, Physiology and Health Education Practical-I (APHE-I) 

PHARM-2011: Organic Chemistry-II 

 



 

 

 



 

 

 



 

 

 

               Bachelor of Pharmacy (Semester System) 15 

 

2. Acid Base Titrations : 

Acid base concepts, role of the solvent, relative strengths of acids and bases, Law of mass 

action, common ion effect, ionic product of water, pH, hydrolysis of salts, Handerson – 

Hasselbach equation, buffer and buffer capacity, acid base indicators, theory of indicators, 

choice of indicators, neutralization curves (strong acid strong base, strong acid weak base, 

weak acid strong base and weak acid weak base) polyprotic systems, dissociation 

calculations for polyprotic acids, fractions and equilibrium concentrations of dissociating 

species at a given pH, salts of polyprotic acids, (amphoteric salts and unprotonated salts), 

buffer calculations for polyprotic acids, titrations of polyprotic acids, amino acid system 

and its titrations, pharmaceutical application in assay of H3BO3, HCl, H3PO4, NaOH and 

Na2CO3.  

 (10 Lectures) 

3. Oxidation-Reduction Titrations : 

Concepts of oxidation and reduction, redox reactions, equivalent weights of oxidizing and 

reducing agents, electrochemical cells, reduction potential, standard reduction potential, 

nernst equation, cell representations, measurement of electrode potential and its 

application in determining the equilibrium constant of a reaction, concept of formal 

potential, oxidation reduction curves, redox indicators, theory and principles of potassium 

permanganate titrations, iodometry and iodimetry, ceric sulphate titrations, potassium 

iodate titrations, sodium 2,6-dichlorophenol-indophenol titrations, pharmaceutical 

applications. 

 (10 Lectures) 

4. Precipitation Titrations : 

Precipitation reactions, solubility product, effects of common ion, acids, temperature and 

solvent upon the solubility of a precipitate, conditional solubility product, fractional 

precipitation, argentometric titrations, ammonium or potassium thiocyanate titrations, 

mercuric nitrate titrations, Indicators, Gay-Lussac method, Mohr's method, Volhard's 

method, Fajan's method, pharmaceutical applications. 

 (8 Lectures) 

5. Gravimetric Analysis : 

Precipitation techniques, the colloidal state, gravimetric factor, supersaturation, Von 

Weimarn ratio, coprecipitation and its types, post precipitation, digestion, washing of the 

precipitate, filtration, filter papers and crucibles, ignition, thermogravimetric curves of 

copper sulphate, specific examples like barium as barium sulphate, aluminium as 

aluminium oxide, calcium as calcium oxalate and magnesium as magnesium 

pyrophosphate, organic precipitants. 

 (4 Lectures) 

 



 

 

 

16               Bachelor of Pharmacy (Semester System)  

Books Recommended : 

1. Mendham J, Denney RC, Barnes JD, Thomas M. Vogel’s Textbook of Quantitative Chemical Analysis. 

Pearson Education Ltd, Singapore. Latest Edition. 

2. Christian GD. Analytical Chemistry. John Wiley and Sons, New York. Latest Edition. 

3. Beckett AH, Stenlake JB. Practical Pharmaceutical Chemistry. The Athlone Press of the University of 

London, London, Latest Edition. 

4. Indian Pharmacopoeia. The Indian Pharmacopeia Commission, Central Indian Pharmacopeia Laboratory, 

Govt. of India. Ministry of Health and Family Welfare, Ghaziabad. Latest Edition. 

5. Settle FA. Handbook of Instrumental Techniques for Analytical Chemistry. Pearson Education, Ltd., 

Singapore. Latest Edition. 

 

 

 

 

PHARM-2021: Physical Pharmaceutics–I 

 3 hours/week 

1. Solubility and related Phenomena : 

General considerations, solubility expressions, determination of solubility, solvent-solute 

interactions, solubility of gases in liquids, liquids in liquids and solids in liquids, 

presentation of solubility data, solubility parameter, solubility curves, solubility product, 

effect of co-solvents, pH & other factors. 

(10 Lectures) 

2. Interfacial Phenomena : 

2.1. Surface & Interfacial Tension: Origin & dimensions, surface free energy, contact 

angle, pressure difference across curved surfaces, measurement of surface and 

interfacial tensions, spreading coefficient, surface films. 

2.2. Surface Active agents: Chemical classification, HLB, solubilization and co- 

solubilization, Gibb's adsorption equation, critical micellar concentration, 

emulsification, wetting, imbibition, detergency, etc. 

2.3. Adsorption at solid surface/interface: Electrical properties of interfaces, interfacial 

properties of particles in suspensions. 

 (9 Lectures) 

3. Rheology : 

Scope and concepts, Newtonian systems and viscosity, Non-Newtonian systems & flow 

expressions, thixotropy, determination of viscosity and other rheological parameters, 

applications in pharmaceutical product development. 

 (7 Lectures) 



 

 

 

               Bachelor of Pharmacy (Semester System) 17 

 

4. Micromeritics and Powder Rheology : 

Introduction, importance in pharmacy, particle size and size distribution, particle shape, 

particle volume, methods of determining particle size, statistical diameters from number 

and weight distributions, Coulter-counter method for determining particle volume, 

specific surface, particle number, particle volume, derived properties of powders, 

porosity, density, angle of repose. Flow properties of powders and factors affecting these.  

 (10 Lectures) 

Books Recommended : 

1. Martin W, Swarbrick J, Cammarata A. Physical Pharmacy. Lea and Febiger, Philadelphia. Latest 

Edition. 

2. Remington: The Science and Practice of Pharmacy. Mack Publishing Co., U.S.A. Latest Edition.  

 

 

 

PHARM-2041: Anatomy, Physiology and Health Education-I 

(APHE-I Cell Biology) 

 3 hours/week 

1. 



 

 

 

18               Bachelor of Pharmacy (Semester System)  

 

5. Physiology of Blood Cells : 

Red blood cells, white blood cells, platelets, blood groups, Rh factor, transfusion, 

hemostasis. 

 (4 Lectures) 

6. Cellular Signaling : 

Neurotransmitters; Receptors: G-proteins coupled and ion channel gated receptors, 

electrical signals in neurons, signal transmission at synapses, neural circuits, intracellular 

secondary messengers. 

 (3 Lectures) 

7. Health Education : 

Concepts of health and disease. Disease causing agents and prevention of disease. 

 (3 Lectures) 

8. Nutrition : 



 

 

 

               Bachelor of Pharmacy (Semester System) 19 

 

PHARM-2071: Pharmaceutical Statistics 

 3 hours/week 

1. The concepts, mathematical computation (wherever applicable) and pharmaceutical 

applications (wherever possible) on: 

Significant digits and rounding of numbers, collection of primary and secondary data 

through experiments on surveys, sampling and complete enumeration survey, merits and 

limitations of various random and non-random sampling methods, data organization 

including frequency distributions and tabulation, diagrammatic representation of data, 

simple, multiple, sub-divided and floating bar diagrams, pie diagrams, 2-D and 3-D 

pictographic representation, graphs of frequency and cumulative frequency distributions. 

 (10 Lectures) 

2. Measures of central tendency, ideal characteristics, mean, median, mode, GM, HM and 

weighted arithmetic mean from discrete and continuous frequency distributions, 

quartiles, deciles and percentiles, measures of dispersion, range, quartile deviation, mean 

deviation, standard deviation, calculation of standard deviation from discrete and 

continuous frequency distributions, standard error of means, coefficient of variation. 

 (10 Lectures) 

3. Probability and events, Baye's theorem, probability theorems, elements of binomial and 

Poisson distribution, normal distribution, normal distribution curve and properties, 

calculation of areas under normal curve and standard normal variate (Z statistic), 

confidence limits, deviations from normality, kurtosis and skewness, elements of central 

limit theorem. 

 (8 Lectures) 

4. Linear correlation and regression analysis scatter plots, method of least squares, 

Pearsonian coefficients of correlation and determination, definitions of amount of 

explained variance, standard error of estimate and significance of regression (F). 

 (7 Lectures) 

5. Statistical inference, Type I and II errors, Students's t-test (paired and unpaired), F- test 

one way and two way ANOVA. Nonparametric tests, Sign test, Chi- square test, Wilcoxon 

signed rank test, Mann Whiteny test, Spearman's rank correlation. 

 (6 Lectures) 

Books Recommended : 

1. Bolton S. Pharmaceutical Statistics, Practical and Clinical Applications. Marcel Dekker, New York. Latest 

Edition. 

2. Gupta SP. Statistical Methods. Sultan Chand & Co., New Delhi. Latest Edition. 

3. Daniel WW. Biostatics: A Foundation for Analysis in Health Science. John Wiley, New York. Latest 

Edition. 



 

 





 

 

 

22               Bachelor of Pharmacy (Semester System)  

 

PHARM-2141: Anatomy, Physiology and Health Education Practical–I 

(APHE Practical–I) 

 4 hours/week 

1. Anatomy of Human Skeleton. 

2. Haematology (RBC & WBC counts, haemoglobin concentration, bleeding & clotting time). 

3. Anatomy of various cells with the aid of histological slides. 



 

 

 

               Bachelor of Pharmacy (Semester System) 23 
 

SEMESTER – III 

PHARM-3011 Chemistry of Natural Products including Heterocyclic Compounds 

PHARM-3012 Medicinal Chemistry-I 

PHARM-3021 Physical Pharmaceutics-II 

PHARM-3022 Pharmaceutical Microbiology 

PHARM-3031 Pharmacognosy-II 

PHARM-3041 Anatomy, Physiology and Health Education-II (APHE-II) 

PHARM-3111 Chemistry of Natural Products and Heterocycles Practical 

PHARM-3112 Medicinal Chemistry Practical-I 

PHARM-3121 Physical Pharmaceutics Practical-II 

PHARM-3122 Pharmaceutical Microbiology Practical 

PHARM-3131 Pharmacognosy Practical-II 

PHARM-3141 Anatomy, Physiology and Health Education Practical-II (APHE-II) 
 

 

PHARM-3011: Chemistry of Natural Products including Heterocyclic 

Compounds 

  3 hours/week 

The following topics shall be treated in accordance with modern perspectives of structure, 

stereochemistry and reaction mechanism and in relation to pharmaceutical and medicinal 

chemistry. 

1. Heterocyclic Chemistry : 

Nomenclature, structure, reactions and synthesis of different heterocyclic systems: 

pyrrole, furan, thiophene, pyridine, pyrazole, imidazole, oxazole, thiazole, quinoline, 

isoquinoline, phenothiazine and acridine. 

 (15 Lectures) 

2. Natural Products : 

2.1. Glycoside including cardiac glycosides and saponins: Brief introduction, occurrence, 







 

 

 

6. Topical Agents : 

6.1. Protective Topical Agents: Definition; talc, insoluble zinc compounds (zinc oxide, 

calamine, zinc stearate), titanium dioxide, aluminium and silicone polymer. 

6.2. Antimicrobials and Astringents: Antimicrobial terminology, mechanism of action, 

control of antimicrobial/astringent action. 

6.3. Antimicrobial Astringent Products: Oxidative antimicrobial agents; hydrogen 

peroxide, zinc peroxide, sodium carbonate, potassium permanganate, sodium 

hypochlorite, iodine preparation and compounds. 

6.4. 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. 

6.5. Astringents: Official compounds of aluminium and zinc. 

 (8 Lectures) 

7. Dental Products : 

7.1. Anticaries agents: fluorides (Sodium fluoride, Stannous fluoride), phosphates. 

7.2. Dentifrices: dentifrices containing fluorides (Pumice) and desensitizing agents (Zinc 

chloride and Zinc-Eugenol cement). 

 (4 Lectures) 

8. Miscellaneous Inorganic Pharmaceutical Agents : 

Inhalants, respiratory stimulants, antidotes, expectorants and emetics. 

 (2 Lectures) 

Books Recommended : 

1. Block JH, Roche E, Soine TO, Wilson CO. Inorganic M



 

 

 

 

PHARM-3021: Physical Pharmaceutics-II 

 3 hours/week 

1. Particle Phenomena : 

Low & high energy solids, intermolecular forces, particle-particle interactions, particle 

interactions in liquids, flocculation kinetics. 

 (2 Lectures) 

2. Colloids : 

Dispersed systems, methods of preparation of colloidal dispersions, size & shape of 

colloidal particles, pharmaceutical applications, types of colloidal systems, optical, kinetic 

& electrical properties, and stability of colloidal systems, sensitization & protective colloid 

action. 

 (10 Lectures) 

3. 





 

 

 

3.4.1. Ultraviolet radiations- sources, penetrating power and applications. 

3.4.2. Ionizing radiations - mode of action, sterilizing dose, applications, advantages 

and disadvantages. 

 (3 Lectures) 

4. Surgical Supplies : 



 

 

 

4. Study of drugs containing resins and resin combinations: Colophony, Podophyllum, 

Cannabis, Myrrh, Asafoetida, Balsam of Tolu, Benzoin and Storax. 

 (9 Lectures) 

5. Study of tannins and tannin containing drugs : Gambir, Catechu and Hamamelis. 

 (5 Lectures) 

6. Sources, chemical tests for identity and salient microscopic features of the following 

fibres: 

Cotton, Jute, Flax, Silk, wool, Rayon, Nylon and Asbestos. 

 (8 Lectures) 

7. Study of the biological sources, constituents and uses of the following selected drugs from 

animal sources: 

Cantharides, Beeswax, Wool fat, Cod liver oil, Honey and Gelatin. 

 (5 Lectures) 

8. Preparation of herbarium specimens of plant drugs. 

 (1 Lecture) 

Books Recommended : 

1. Tylor VE, Brady LR, Robbers JE. Pharmacognosy. KM Varghese Company, Bombay. 9
th

 Edition. 

2. Evans WC, Trease and Evans Pharmacognosy. WB Saunders Ltd., London. 16
th

 Edition. 

3. Robbinson T, The Organic Constituent of Higher Plants. Burge Publishing Co., Latest Edition. 

PHARM-3041: Anatomy, Physiology and Health Education-II  

 3 hours/week  

1. Nervous System : 

Neuron and its neurotransmission, structure of brain & spinal cord, spinal reflexes, 

arrangement and functions of autonomic nervous system; basal ganglia, reticular 

activating system, hypothalamus, limbic system and cerebral cortex; significance of 

electroencephalogram. 

 (10 Lectures) 
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2. Cardiovascular System : 





 

 

 

  3 hours/week 

Analysis of fats and oils and extraction of selected natural products; preparative organic 

pharmaceutical chemistry. 

Books Recommended : 

1. Mann FG, Saunders BC. Practical Organic Chemistry. Orient Longman Limited, Hyderabad. Latest Edition. 

2. Furniss BS, Hannaford AJ, Smith PWG, Tatchell AR. Vogel’s textbook of Practical Organic Chemistry. 

Pearson Education Ltd, Singapore. Latest Edition. 

3. Indian Pharmacopoeia. The Indian Pharmacopeia Commission, Central Indian Pharmacopeia Laboratory, 

Govt. of India. Ministry of Health and Family Welfare, Ghaziabad. Latest Edition. 

4. British Pharmacopoeia. The Stationery Office on behalf of the Medicine and Health care product 

Regulatory Agency, London. Latest Edition. 

PHARM-3112: Medicinal Chemistry Practical-I 

 2 hours/week 

1. Purification of Selected Inorganic Pharmaceuticals: Copper sulphate and ferrous 

sulphate. 

2. Preparation of Selected Inorganic Pharmaceuticals:  Potash alum, Mohr salt, ferrous 

oxalate and sodium ferric oxalate. 

3. Limit Test for Impurities in Pharmaceutical Compounds: Chloride, sulphate and Iron. 

Books Recommended : 

1. Svehla G. Vogel's Textbook of Micro and Semimicro-Qualitative Inorganic Analysis. Orient Longman, 

Hyderabad. Latest Edition. 

2. Indian Pharmacopoeia. The Indian Pharmacopeia Commission, Central Indian Pharmacopeia Laboratory, 

Govt. of India. Ministry of Health and Family Welfare, Ghaziabad. Latest Edition. 

 

 



 

 

 

  3 hours/week 

1. To study the influence of pH on degradation of a drug. 

2. To study the solubility of binary system of phenol and water at different temperatures 

and concentrations. 

3. To study the influence of a third component on the UCT of phenol-water binary system. 

4. To study the ternary phase system using given solvent combinations.  

5. To study the influence of pH on solubility behaviour of a given weak electrolyte. 

6. To study the influence of surfactant on the solubility of an insoluble drug. 

7. To study the partition coefficient of a given drug. 

8. To determine the RHLB value for a given emulsion. 

9. To determine the work done in the emulsification process. 

10. To study the protein binding of a given drug. 

11.  To study the phenomenon of complexation. 
 

PHARM-3122: Pharmaceutical Microbiology Practical 

 3 hours/week 

1. 



 

 

 

 3 hours/week 
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SEMESTER - IV 

PHARM-4011 Physical Chemistry 

PHARM-4021 Pharmaceutical Technology-II 

PHARM-4022 Principles of Pharmaceutical Operations 

PHARM-4031 Pharmacognosy-III 

PHARM-4041 Pharmacology-I 

PHARM-4081 Environmental Studies 

PHARM-4111 Physical Chemistry Practical 

PHARM-4121 Pharmaceutical Technology Practical-II 

PHARM-4122 Pharmaceutical Operations Practical 

PHARM-4131 Pharmacognosy Practical-III 

PHARM-4141 Pharmacology Practical-I 

 

 

PHARM-4011: Physical Chemistry 

 2 hours/week 

1. State of Matter : 

1.1. Gaseous State: The critical phenomenon (critical temperature, critical pressure, 

critical volume, P-V isotherm of carbon dioxide. Van der Waals equation and critical 

state, the principle of corresponding states. 

1.2. Liquids: Additive and constitutive properties, molar volume, molar refraction, dipole 

moment, parachor, optical rotation, hydrophobicity, and their importance in 

structure elucidation. 

1.3. 
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4.2. Catalysis: Characteristics of catalyzed reactions; definition of the terms, 

autocatalysis, negative catalysis, inhibitors, promoters, homogeneous and 

heterogeneous catalysis, acid base catalysis and its mechanism, enzyme catalysis, 

Michaelis Menten equation, turn over number, the Lineweaver-Burk method. 

 (2 Lectures) g
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5. Aseptic Techniques : 

Sources of contamination and method of prevention, design of an aseptic area site size, 

windows, doors and services, laminar flow hoods and their efficiency tests. 

 (5 Lectures) 

6. Quality Control Tests on Parenterals : 

Inspection for particulate matter. Testing for faulty seals. 

Sterility Tests: Introduction to the culture media used, testing procedures, controls, 

inactivation of antibacterial samples, a brief outline of tests on-powders, oils and 

ointments. 

Pyrogen Tests: A brief outline of the Sham test and the LAL test. 

 (15 Lectures) 

Books Recommended : 

1. Pelczar MJ. Reid and Chan Microbiology. Tata McGraw Hill Publishing Co., New Delhi. Latest Edition. 

2. Carter SJ. Cooper and Gunn's Dispensing for Pharmaceutical Students. Pitman Medical Publishing Co., New 

Delhi. Latest Edition. 

3. Remington: The Science and Practice of Pharmacy, Lippincott Williams and Wilkins, USA. Latest Edition. 

4. Hugo WB, Russel AD, Pharmaceutical Microbiology. Blackwell Scientific Publications. London. Latest Edition. 

 

PHARM 4022: Principles of Pharmaceutical Operations 

 2 hours/week 

1. Introduction : 

Fundamental principles/laws, simple cases of material balances applied on single units, 

unit conversions. 

 (3 Lectures) 

2. Fluid Flow : 

Manometers, (U-tube, differential and inclined tube), concept of boundary layer, basic 

equations of fluid flow, valves, pumps-gear, reciprocating and centrifugal, flow meters. 

 (5 Lectures) 

3. Mixing : 

Theories of mixing, mixing devices (propellers, turbines and paddles), mixing of solids. 

 (3 Lectures) 
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4. Filtration : 

Theory of filtration, filter aids, filtering media and various filters, plate and frame filter 

press, rotary drum filters, metafilters, filter candles, ultrafiltration, nanofiltration. 

 (5 Lectures) 

5. 
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Books Recommended : 

1. McCabe and Smith, Unit Operations for Chemical Engineering, McGraw Hill Co., New York. Latest Edition. 

2. Carter SJ. Cooper and Gunn's Dispensing for Pharmaceutical Students. Pitman Medical Publishing Co., 

New Delhi. Latest Edition. 

3. Lachman LA, Liberman HA, Kanig, JL. The Theory and Practice of Industrial Pharmacy, Lea and Febiger, 

Philadelphia, U.S.A. Latest Edition. 

4. Badger, Introduction to Chemical Engineering. McGraw Hill Co., New York. Latest Edition. 

5. Rowlins EA. Bentley's Text Book of Pharmaceutics. Bailliere Tindall and Cox, London. Latest Edition. 

6. 
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1.2.4. Indole Group: Catharanthus, Nuxvomica, Physostigma, Ergot and (Rauwolfia). 

 (3 Lectures) 

1.2.5. Imidazole Group: Pilocarpus. 

 (1 Lecture) 

1.2.6. Steroidal Group: Veratrum and Kurchi.  

 (2 Lectures) 

1.2.7. Alkaloidal amine Group: Ephedra and (Colchicum). 

 (2 Lectures) 

2. Study of following plant adaptogens for their chemical constituents and pharmacological 

properties: Ginseng, Ashwagandha, Brahmi, Ginkgo, Eleutherococcus. 

 (4 Lectures) 

3. Biological sources, preparation, identification tests and uses of the following enzymes: 

Papain, Pepsin, Pancreatin. 

 (2 Lectures) 

4. Study of mevalonic and shikimic acid pathways with special reference to the biosynthesis 

of cinchona and tropane alkaloids, digitalis glycosides, flavonoids and terpenoids. 

 (12 Lectures) 

Books Recommended : 

1. Tylor VE, Brady LR, Robbers JE. Pharmacognosy. KM Varghese Company, Bombay. 9
th

 Edition. 

2. Evans WC, Trease and Evans Pharmacognosy. WB Saunders Ltd., London. 16
th

 Edition. 

3. Dewick PM, Medicinal Natural Products. John Wiley & sons Ltd., West Sussex. 3
rd

 Edition. 

4. Atal CK, Kapur BM. Cultivation and Utilization of Medicinal Plants, CSIR, India. 

 

 

PHARM-4041: Pharmacology-I 

 3 hours/week 

1. Introduction : 

Definition, historical development, and scope of pharmacology. 

 (1 Lecture) 

2. Pharmacodynamics : 

Molecular mechanisms of drug action, receptors, receptor classification, theory of drug-

receptor interactions, potentiation, antagonism phenomenon. 

 (4 Lectures) 
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2.2. Water Resources  

Use and over-utilization of surface and ground water, floods, drought, conflicts over 

water, dams - benefits and problems, water quality management - management of 

water resources including rivers, lakes, ground water, flurosis and arsenic problems. 

2.3. Mineral Resources  

Use and exploitation, environmental effects of extracting and using mineral 

resources, case studies. 

2.4. Food Resources  

World food problems, changes caused by agriculture and overgrazing, effects of 

modern agriculture, fertilizer-pesticide problems, water logging, salinity, case 

studies. 

2.5. Energy Resources 

Growing energy needs, renewable and non-renewable energy sources, use of 

alternate energy sources, case studies. 

2.6. Land Resources  

Land as a resource, land degradation, man induced landslides, soil erosion and 

desertification. 

2.7. Role of an individual in conservation of natural resources and prevention of 

pollution. 

2.8. Equitable use of resources for sustainable lifestyles. 

2.9. Disaster management floods, earth quakes, cyclone and landslides. 

 (6 Lectures) 

3. Ecology and Ecosystem : 

3.1. Definition of ecology. 

3.2. Structure and function of an ecosystem. 

3.3. 
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3.7.1. Forest ecosystem. 

3.7.2. Grassland ecosystem. 

3.7.3. Desert ecosystem. 

3.7.4.  Aquatic ecosystems (ponds, streams, lakes, rivers, ocean estuaries). 

 (6 Lectures) 

4. Biodiversity and its Conservation : 

4.1. Introduction – Definition: genetic, species and ecosystem diversity. 

4.2. Value of biodiversity – Consumptive use, productive use, social, ethical, aesthetic 

and option values. 

4.3. Biodiversity at global, national and local levels. 

4.4. India as a mega-diversity nation. 

4.5. Hot spots of biodiversity. 

4.6. Threats to Biodiversity: Habitat loss, poaching of wildlife, man wildlife conflicts. 

4.7. Endangered and endemic species of India. 

4.8. Conservation of biodiversity. 

4.9. In-situ and Ex-situ conservation of biodiversity. 

 (6 Lectures) 

5. Environmental Pollution : 

5.1. Air pollution – Definition, causes, and control measures, air quality management, air 

pollution case studies. 

5.2. Water pollution. 

5.3. Marine pollution 

5.4. Thermal pollution. 

5.5. Soil pollution – Definition, causes and control measures, case studies. 

5.6. Noise pollution. 

5.7. Nuclear hazards waste management. 

5.8. Waste management through cleaner technologies, reuse and recycling of wastes. 

5.9. Solid waste management - Causes, effects and control measures of urban and 

industrial wastes, hazards waste, biomedical waste. 
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5.9.1. Role of an individual in prevention of pollution. 

5.10.  Pollution case studies. 

5.11. Disaster management - Floods, earthquake, cyclone and landslides. 

 (6 Lectures) 

6. Social issues and the environment : 

6.1. From unsustainable to sustainable development 

6.2. Urban problems and related to energy. 

6.3. 
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PHARM-4121: Pharmaceutical Technology Practical-II 

 3 hours/week 

1. To carry out the tests for alkalinity on the given injection containers. 

2. Preparation of the following Pharmacopoeial injections: 

2.1. Water for injection 

2.2. Dextrose saline injection 

2.3. Phenol oily injection 

2.4. Ascorbic acid injection 

2.5. Procaine adrenaline injection 

2.6. Ethanolamine oleate injection 

2.7. Calcium gluconate injection 

2.8. Aminophylline injection 

2.9. Sodium bicarbonate injection 

2.10. Thiamine hydrochloride injection 

3. To carry out tests for sterility on different classes of parenteral preparations: 

3.1. Aqueous injections: e.g. Water for injection, Dextrose saline injection.  

3.2. Oily injections: e.g. Phenol oily injection 

3.3. Injections containing bactericide: Ascorbic acid injection, Procaine adrenaline 

injection 

3.4. Injections requiring sub culturing: Ethanolamine oleate injection, Calcium gluconate 

injection 

 

PHARM-4122: Pharmaceutical Operations Practical 

 3 hours/week 

A. Principles of Pharmaceutical Operations : 

1. Learning to plot on simple, semi-log and double log graph papers and calculation of 

slope in each case. 
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SEMESTER – V 

PHARM-5011: Medicinal Chemistry –II 

PHARM-5012: Biochemistry 

PHARM-5021: Pharmaceutical Technology-III 
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6. Hypoglycaemic Drugs (Tolbutamide). 

 (4 Lectures) 

7. Thyroid Hormones and Antithyroid Drugs (L- Thyroxine, Propylthiouracil). 

 (3 Lectures) 

8. Anticoagulants and Haemostatic Agents (Warfarin, Phenindione). 

 (2 Lectures) 

9. Oxytocics (includes discussion on Ergot alkaloids also) (Ergometrine). 

 (2 Lectures) 

10. Antihistamines including discussion on Sodium cromoglycate (Mepyramine, 

Diphenhydramine, Chlorpheniramine, Promethazine). 

 (4 Lectures) 

11. Non-steroidal Antiinflammatory Drugs (includes anti-gout Drugs) (Indomethacin, 

Phenylbutazone, Allopurinol, Probenecid). 

 (5 Lectures) 

Books Recommended : 

1. 
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understanding the medicinal chemistry in its modern perspective: 
 

1. 
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4. Suspensions : 

Practical considerations, pharmaceutical applications, formulation of suspensions- 

flocculated and deflocculated systems, suspending agents, evaluation of suspension 

stability. 

 (5 Lectures) 

 

5. Semisolids : 

Percutaneous absorption (structures, function and human skin), basic principles of 

diffusion, through membranes, skin transport, factors affecting percutaneous absorption, 

types of vehicles of semi-solids and evaluation of semisolids. 

 (6 Lectures) 

6. Suppositories :  

Introduction, anatomy and physiology of rectum, absorption of drugs from the rectum, 

factors affecting drug absorption from rectum, types of suppository bases, 

formulation/manufacturing processes, specific formulation problems, packaging/storage 

of suppositories, testing of suppositories. 

 (5 Lectures) 

7. Ophthalmic Preparations :  

Introduction (anatomy of eye), ocular bioavailability, and classification of ophthalmic 

products- eye drops, semisolid dosage forms: ophthalmic ointments and gels, formulation 

considerations. 

 (5 Lectures) 

8. Capsules : 

Hard gelatin capsules, gelatin, formulation, soft gelatin capsules, manufacture of soft 

gelatin capsule, evaluation of capsules. 

 (5 Lectures) 

Books Recommended : 

1. Remington, The Science and Practice of Pharmacy, Mack Publishing Co., U.S.A. (Latest Edition). 

2. L. Lachman, H.A. Lieberman and J.L. Kanig, The Theory and Practice of Industrial Pharmacy, LeE and 

Febiger, Philadelphia, U.S.A. (Latest Edition). 

3. S.J. Carter, Dispensing for Pharmaceutical Students, 11th and 12th edition, 1967 and 1975, Pitma: Books
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PHARM-5022: Biological Pharmacy and Biotechnology 

 3 hours/week 

1. Microbe-Host Interaction :  

The process of infection Sources and vectors of infection, factors influencing infection. 

 (2 Lectures) 

2. Immune Systems and Immunological Preparations : 

2.1. Structure and functions of PMN and mononuclear (lymphoid) cells such as 

lymphocytes (T-cells and B-cells) and plasma cells. 

2.2. Non-specific host resistance, natural and specific resistance, mechanical, chemical 

and cellular mechanisms of defence. Role of phagocytic cells through chemotaxis 

migration, ingestion, phagocytosis and destruction of bacteria through lysosomal 

enzymes. 

2.3. Haemopoiesis and lymphoid organs, stem cells and their differentiation, briefly about 

medical applications of stem cells, structure and functions of primary and secondary 

lymphoid organs. 

2.4. Antigens, haptens, immunoglobulins, humoral and cellular immunity, MHC antigens 

and T cell receptor, mechanisms of antibody formation, monoclonal antibodies, 

antigen-antibody reaction, hypersensitivity. 

2.5. Active-passive immunization, preparation of vaccines and serum, standardization 

and storage. Briefly about new trends in vaccine development. 

 (15 Lectures) 

3. Viruses : 

Classification, structure, methods of their replication, phenomenon of viral interference 

and interferons, phages and their multiplication, lysogeny and lysogenic conversion. 

 (2 Lectures) 

4. Genetic Recombination : 

Introduction to genes, transformation, conjugation, transduction, recombinant DNA tools 

(gene cloning). Introduction to polymerase chain reaction, gene therapy and gene delivery 

system. 

 (6 Lectures) 

5. Fermentation Technology : 

Batch, fed batch and continuous fermentation bioreactors, fermenter and its design, 

control of different parameters in fermentation process, use of mutagenic agents, design 

of the fermentation process, isolation of fermentation products with special reference to 

penicillins, streptomycin, tetracyclines and vitamin B12.                                  (4 Lectures) 
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6. Microbial Transformation : 

Introduction, types of reactions mediated by microorganisms, design of biotransformation 

processes, selection of organisms, biotransformation processes and its improvement with 

special reference to corticosteroids. 

 (4 Lectures) 

7. Immobilization Technology : 

Techniques of immobilization of enzymes, factors affecting enzyme kinetics, bacterial 

enzymes such as hyaluronidase, penicillinase, streptokinase, streptodornase, amylases 

and proteases, Immobilization of bacteria and plant cells. 

 (5 Lectures) 

8. Biotechnology : 

Introduction, biotechnology drugs, antisense nucleotides, pharmacognostical applications, 
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PHARM-5041: Pharmacology-II 

 3 hours/week 

1. 
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PHARM-5112: Biochemistry Practical 

 3 hours/week 

1.
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PHARM-5141: Pharmacology Practical-II 

 3 hours/week 

1. Cardiac Pharmacology: Recording & interpretation of cardiac function in human 

volunteers such as ECG. 

2. Respiratory Pharmacology: Recording & interpretation of pulmonary functions in human 

volunteers. 

3. Demonstration and computer simulation experiment on the Concentration Response 

Curve (CRC) of selected drugs using isolated muscle preparations. 

4. Biochemical experiments for blood glucose and glycosylated haemoglobin (HbA1C) 

5. To study the clinical manuals as per the syllabus. 

Books Recommended : 

1. Walker R, Edwards C. Clinical Pharmacy and Therapeutics. Churchill Livingstone, London. Latest Edition.  

2. Kulkarni S.K.  Handbook of Experimental Pharmacology. Vallabh Prakashan, New Delhi. Latest Edition. 

3. Shargel L, Souney PF, Mutnick AH and Swanson LN. Comprehensive Pharmacy Review. Wolters Kulwer, 

Lippincott Willia++CvH+G.bpw++CvH+G.bbXRpo
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SEMESTER – VI 

PHARM-6011: Pharmaceutical Analysis-II 

PHARM-6012: Medicinal Chemistry-III 

PHARM-6021: Cosmetology 

PHARM-6022: Pharmaceutical Jurisprudence 

PHARM-6031: Pharmacognosy-IV 

PHARM-6041: Pharmacology-III 

PHARM-6111: Pharmaceutical Analysis Practical -II  

PHARM-6112: Medicinal Chemistry Practical-III 

PHARM-6121: Cosmetology Practical 

PHARM-6131: Pharmacognosy Practical-IV 

PHARM-6141: Pharmacology Practical-III   

PHARM-6011: Pharmaceutical Analysis-II 

 3 hours/week 

1. Non-aqueous Titrations : 

Theoretical consideration, scope and limitations, acid base equilibria in non- aqueous 

media, titration of weak bases, titration of weak acids, indicators, pharmaceutical 

products should be selected for illustration, applications. 

 (4 Lectures) 

2. Complexometric Titrations : 

Concept of complexation and chelation, Werner's coordination number and electronic 

structure of complex ions, stability constants, titration curves, masking and demasking 

agents, types of complexometric titrations, metal ion indicators, factors influencing the 

stability of complexes, applications. 

 (4 Lectures) 

3. Miscellaneous Methods of Analysis : 

Diazotization titrations, Kjeldahl nitrogen determination, Karl-Fischer titration, Oxygen 

flask combustion. 

 (4 Lectures) 
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Metabolite Antagonism 

Basic concepts, active site directed irreversible enzyme inhibitors, mechanism based 

enzyme inhibitors, dihydrofolate synthetase inhibitors, dihydrofolate reductase inhibitors, 

amino acid antagonists, antagonists directed against nucleic acids, (3-lactamase 

inhibitors). 

 (3 Lectures) 

2. The following topics shall be treated covering chemical naming, structure activity 

relationship (SAR), physicochemical and stereo aspects, mode of action (wherever 

applicable) and uses. The emphasis would be only on B.P. and J.P. compounds. Synthesis 

of only those drugs given in parentheses under each topic would be covered. 

2.1. Sulphonamides : Development nomenclature and classification, antimicrobial 

spectrum, drug resistance, synergism with dihydrofolate reductaste inhibitors, 

toxicity and side effects, reduction of crystaluria, physicochemical properties and 

biological activity, metabolism, sulphamides and trimethoprim combination 

(Sulphanilamide, Sulphacetamide, Sulphadiazine, Sulphadimethoxine, 

Sulphamethazole and Sulphamethoxazole). 

 (4 Lectures) 

2.2. Antibiotics: Classification - cycloserine, (chloramphenicol); biosynthetic penicillins: 

benzyl penicillin, procaine penicillin, phenoxymethyl penicillin; semisynthetic 

penicillin: phenethicillin, cloxacillin, ampicillin, amoxycillin; cephalosporins: 

cephalexin, cefadroxil, (cefalothin), cefuroxime; polypeptides: bacitracin, polymixin 

B, capreomycin; aminoglycosides: streptomycin, neomycin, kanamycin, gentamicin; 

tetracyclines: chlortetracycline, oxytetracycline, doxycycline; erthyromycin; 

novobiocin; vancomycin; rifampicin. 

(7 Lectures) 

2.3 Antimycobacterial agents: Introduction to mycobacterium, development of 

antimycobacterium agents and their use in therapeutics; antitubercular drugs                 

(Isonicotinicacid hydrazide, para Aminosalicylic acid, Pyrazinamide and 

Ethionamide; antileprotic drugs( Dapsone, sulfoxone sodium)  

 (2 Lectures) 

2.4 Antimalarials: Quinoline and analogues, 8-amino quinolines, 9-amino acridines, 4-

aminoquinolines, diaminopyrimidine, and biguanides (Primaquin, Mepacrine, 

Chloroquin and Pyrimethamine). 

 (4 Lectures) 

2.5. Antiamoebic  agents:    Emetine  hydrochloride,  quinoline  derivatives,   metal  free 

substances;     diloxanide    furoate,   metronidazole,    organometallic   compounds,  

 



 

 

 

 



 

 

 

66               Bachelor of Pharmacy (Semester System)  
 

PHARM-6021: Cosmetology 

 3 hours/week 

1. Sensitivity Testing : 

Diagnostic Sensitivity Testing: Techniques for both covered and uncovered patch tests, 

interpretation of patch test, patch testing with nail lacquers, lipsticks, lanolin and hair 

dyes. Photosensitivity testing of cosmetics. 

Predictive Sensitivity Testing: Testing of humans for irritancy, predictive testing for allergic 

contact sensitization and photosensitization capacity. 

(10 Lectures) 

2. Basic Skin Care Products : 

Ethnic skin and its cosmetic requirement. Cleansing products, skin toners, emollients, 

moisturizers, cold creams, vanishing creams, hand and body creams and lotions, hormone 
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Books Recommended : 

1. Remington: The Science and Practice of Pharmacy, Mack Publishing Co., U.S.A.(Latest Edition). 

2. Poucher's perfumes, Cosmetics and Soaps, Vol. 3 (Cosmetics), 9th edition, 1992. 

3. M.S. Balsam and E. Sagarin, Cosmetics: Science and Technology, Vol. 1-3, 2nd edition, 1974, Wiley 

Interscience, N. Y. 

PHARM-6022: Pharmaceutical Jurisprudence 

 2 hours/week 

1. Pharmacy Act 1948 

 (6 Lectures) 

2. Drugs and Cosmetic Act 1940 and rules made thereunder. 

(8 Lectures) 

3. The Narcotic Drugs and Psychotropic Substances Act, 1985 and rules made there under. 

(4 Lectures) 

4. Medicinal and Toilet preparation (excise duties) Act and rules made there under. 

(5 Lectures) 

5. Drugs and Magic Remedies (Objectionable Advertisements) Act. 

(6 Lectures) 

6. The Drug (Price Control) Order. 

(4 Lectures) 

7. Pharmaceutical Ethics. 

(3 Lectures) 

Books Recommended: 

1. B.M. Mithal, Text Book of Forensic Pharmacy, National Book Centre, Dr. Sundari Mohan Avenue, Calcutta 
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PHARM-6031: Pharmacognosy - IV 

 3 hours/week 

1. Volatile Oils: 

1.1. Different methods of essential oil extraction 

(2 Lectures) 

1.2. Biological sources, chemical constituents and uses of the following drugs: 

Mentha, Spearmint, Orange peel, Cinnamon, Nutmeg, Cardamom, Fennel, Dill, Clove, 

Eucalyptus, Pine, Lemongrass, Vetiver, Geranium, Rose, Sandalwood. 

(8 Lectures) 

2. Introduction to different classes of plant growth regulators and their physiological role. 

(6 Lectures) 

3. Plant- derived insecticides.         (7 Lectures) 

 

4. Introduction to edible vaccines and bioenhancers.        (1 Lecture) 

5. Introduction and significance of natural antioxidants (with reference to Vit. C, tocopherol, 

flavonoids including tea catechins).         (3 Lectures) 

6. Introduction to phytopharmaceuticals with special reference to nutraceuticals and 

cosmeceuticals.            (2 Lectures) 

7. Description of common terms related to medicinal plants e.g. traditional medicinal plants, 

indigenous drugs, folklore medicine, botanicals, herbal drugs, ethnopharmacology, 

phytomedicine.             (1 Lecture) 

8. Definitions of various Ayurvedic formulations: 

Asavas & Aristas, Arka, Avaleha & Paka, Curna, Taila, Ghrita, Dravaka, Lepa, Vati & Gutika, 

Varti-Netarbindu & Anjana, Sattva, Parpati, Pisti, Bhasma. 

(2 Lectures) 

9. Study of botanical sources including alternative controversial sources, chemical 

constituents and therapeutic uses of the following indigenous traditional drugs: 

Amla, Bahera, Harad, Ashwagandha, Babchi, Brahmi, Vasaka, Tulsi, Shatavari, 

Shankhpushpi, Kutaki, Kalmegh, Gokhru, Chirata, Ashoka, Jatamansi, Gilo, Marica, Tagar, 

Guggulu, Haridra, Daruharidra, Nimba, Vijayasar, Methi. 

           (8 Lectures) 
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Books Recommended : 

1. V.E. Tyler, L.R. Brady & J. E. Robbers, Pharmacognosy, K. M. Varghese Company, Bombay, India, 9
th

 

Edition 1988. 

2. W. C. Evans, Trease and Evans' Pharmacognosy, W.B. Saunders Limited, 16th Edition, 2009. 

3. T. E. Wallis, Text Book of Pharmacognosy, J & A Churchill Ltd, London, 5
th  

Edition, 1967 or available 

reprints. 

4. Ayurvedic Pharmacopoeia of India (different volumes) 

5. 
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Books Recommended: 

1. F.G   Mann and B.C Saunders. Practical Organic Chemistry , Orient Longman Limited , Hyderabad, Latest 

Edition. 

2.  B.S. Furniss, A. J. Hannaford, P.W.G. Smith, A.R. Tatchell.  Vogels’s Textbook of Practical Organic 

Chemistry. Pearson Education Limited, Singapore ( Latest edition).  

PHARM-6121: Cosmetology Practical  

 3 hours/week 

Preparation of cosmetic formulations such as cold and vanishing creams, all purpose creams, 

emollient creams and lotions, hand cream and lotion, deep cleansing milk, moisturizing cream 

and lotion, face powder, talcum powder, nail lacquer remover, nail enamel, lipsticks, 

antiperspirants and deodorant preparations, toothpastes, shampoos, hair oil, shaving creams 

and after shave preparations. 

PHARM-6131: Pharmacognosy Practical-IV  

 3+1 (Tutorial) hours/week 

1. Extraction of volatile oils studied in theory and their chromatographic studies. 

2. Authentication and standardization of crude drugs covered in theory based on 

organoleptic and microscopic characters. 

3. Gross identification of crude drugs. 

Books Recommended: 

1. W. C. Evans, Trease and Evans' Pharmacognosy, W.B. Saunders Limited, 16th Edition, 2009. 

2. 
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PHARM-6141: Pharmacology Practical-III 

 3 hours/week 

1. Bioassays : 

Study of various bioassay designs using various isolated preparations (rat colon, fundus 

and uterus). 

2. Experimental Toxicology : 

a. Calculation of LD 50 values and therapeutic index (statistical approach) by various 

methods. 

b. Determination of renal and liver function tests. 

3. Analysis of syllabus based clinical problems. 

Books Recommended: 

1. 
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SEMESTER – VII 

PHARM-7011: Pharmaceutical Analysis-III 

PHARM-7021: Pharmaceutical Technology-IV 

PHARM-7022: Pharmacokinetics and Biopharmaceutics-I 

PHARM-7031: Pharmacognosy-V 

PHARM-7041: Pharmacology-IV  

PHARM-7111: Pharmaceutical Analysis Practical –III 

PHARM-7121: Pharmaceutical Technology Practical-IV 

PHARM-7131: Pharmacognosy Practical-V 

PHARM-7141 Pharmacology Practical-IV 



 

 

 

74               Bachelor of Pharmacy (Semester System)  

 

3. Fluorometric Analysis : 

Theory, quantitative description, experimental factors affecting fluorescence intensity, 

factors affecting Io and F directly, relationship of fluorescence to molecular structure, 

instrumentation (cells, light sources, wavelength selection, detectors), correction of 

spectra, pharmaceutical applications. 

 (2 Lectures) 

4. Infrared Spectrophotometry : 

Theory, characteristic absorption bands of organic functional groups, interpretation of 

infrared absorption spectra, frequency range, Hook’s law, hydrogen bonding, preparation 

of sample, sample cell, IR instrumentation, (light sources, monochromator detectors), 

qualitative and quantitative applications in pharmaceutical analysis, analytical 

shortcomings. 

 (6 Lectures) 

5. X-Ray Spectroscopy : 

An introduction to the theory of X-ray spectroscopy (Miller indices, Space lattice and unit 

cell, Bravais lattices). Interplanar spacing in crystal system. Diffraction of X-ray by crystals, 

Bragg's equation, powder method, X-ray diffraction pattern of cubic system (NaCl), 

applications in pharmaceutical analysis. 

 (4 Lectures) 

6. Nuclear Magnetic Resonance Spectroscopy : 

An introduction to the theory of NMR, magnetic properties of the nuclei, nuclear 

magnetic moments,  absorption of energy, chemical shift, shielding and deshielding, spin-

spin coupling, NMR instrumentation, typical spectra, and analytical application in 

pharmaceutical analysis. 

 (6 Lectures) 

7. Mass Spectrometry : 

Instrumentation, Basic principle, instrumentation, various ion sources and mass analyzers, 

determination of the molecular formula, recognition of the molecular ion peak,  isotope 

peaks fragmentation, mass spectra of simple compounds (saturated hydrocarbons). 

Application of Mass spectrometry. 

 (6 Lectures) 

8. Emission spectroscopy : 

Theory of emission spectra, equipment, quantitative and qualitative aspects. 

 (1 Lecture) 
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9. 
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PHARM-7022: Pharmacokinetics and Biopharmaceutics- I 

 2 hours/week 

1. Introduction to pharmacokinetics and biopharmaceutics including their role in the related 

disciplines.             (2 Lectures) 
 

2. Pharmacokinetics : 

Significance of plasma drug level time profile  

2.1. Compartment models 

Pharmacokinetic models, basics of compartmental modeling including numeric 

applications (wherever possible) of: 

2.1.1. One compartment open body model (1-CBM), pharmacokinetics of single dose 

administration following intravenous (rapid), oral and intravenous transfusion 

administration, Wagner Nelson method and method of residuals (stripping) as 

applied to plasma concentration profiles following oral intake, Volume of 

distribution, Biological half-life and Clearance. 

2.1.2. Multiple dose kinetics following intravenous (rapid) and oral administration, 

superposition principle, steady state kinetics. 

2.1.3. Urinary excretion, merits and shortcomings, Sigma-minus plot, method of 

residuals as applied to cumulative and rate of excretion curves. 

2.1.4. Two compartment open body model (2-CBM), pharmacokinetics of single dose 

administration as applied to intravenous (rapid) administration, method of 

residuals as applied to plasma concentration profiles following intravenous 

(rapid) administration. 

2.1.5. Pharmacokinetic basis of controlled drug delivery 

(26 Lectures) 

2.2. Trends in Pharmacokinetics 

Noncompartmental pharmacokinetic concept using statistical moments.  

 (2 Lectures) 

Books Recommended: 

1. W.A. Ritschel, Handbook of Basic Pharmacokinetics, Drug Intelligence, Hamilton, Latest Edition. 

2. J.G. Wagner, Fundamentals of Chemical Pharmacokinetics, Drug Intelligence, Hamilton, Latest Edition. 

3. A. Gennaro (ed.), Remington: The Science and Practice of Pharmacy, Mack Publishing Company, 

Pennsylvania, Latest Edition. 

4. Shargel, L. and Yu, A., Applied Biopharmaceutics and Pharmacokinetics, Appleton and Large, Norwalk, 

Latest Edition. 

5. M. Gibaldi and D. Perrier, Pharmacokinetics, J. Swarbrick ed., Marcel Dekker, Latest Edition. 
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PHARM-7031: Pharmacognosy-V 

 3 hours/week 

1. Role of organoleptic and microscopic characters, ash values and extractive values in 

standardization of crude drugs. 

(4 Lectures) 

2. Chromatography: 

2.1. Introduction to basics of chromatography                   (3 Lectures) 

2.2. Study of following chromatographic techniques: 

2.2.1. Column chromatography (CC)                       (2 Lectures) 

2.2.2. Thin layer chromatography (TLC)                    (2 Lectures) 

2.2.3. Preparative TLC                       (1 Lecture) 

2.2.4. High performance thin layer chromatography (HPTLC)                   (1 Lecture) 

2.2.5. 
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PHARM-7041: Pharmacology-IV 

 3 hours/week 

1. Clinical Pharmacology: Definition, concept and scope of clinical pharmacology. Role of 

pharmacist in health care system and pharmacovigilance. 

 (4 Lectures) 

2. 
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PHARM-7141  Pharmacology Practical-IV 

 2+1 (Tutorial) hours/week 

1. Clinical Pharmacology : 

a. 
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SEMESTER – VIII 

PHARM-8011: Medicinal Chemistry –IV 

PHARM-8021: Pharmaceutical Technology-V 

PHARM-8022: Pharmacokinetics and Biopharmaceutics- II  

PHARM-8023: Clinical Pharmacy 

PHARM-8031: Pharmacognosy-VI 

PHARM-8111: Medicinal Chemistry Practical –IV 

PHARM-8121: Pharmacokinetics, Biopharmaceutics and Clinical Pharmacy  

   Practical 

PHARM-8131: Pharmacognosy Practical-VI  

PHARM-8011: Medicinal Chemistry -IV 

 4 hours/week 
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2. Quality Assurance : 

Quality assurance systems, Raw material quality assurance monographs, Before start 

checking, in process controls, quality assurance during packaging; Concept of statistical 

quality control, Sampling plans – single, double and multiple. 

 (5 Lectures) 

3. Pilot Plant Scale-up Techniques : 
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PHARM-8022:   Pharmacokinetics and Biopharmaceutics- II  

 2 hours/week 

1. 
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PHARM-8023:    Clinical Pharmacy 

 3 hours/week 

1. 
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PHARM-8031:   Pharmacognosy-VI 

 3 hours/week 

1. Raw material of plant drugs for phytopharmaceutical industry: 

1.1. Procurement and supply channels of plant drug material: Through cultivation, 

contract farming, wild collections, commercial market sources, traders and brokers. 

 

(1 Lecture) 

 

1.2. Authentication of plant drug material:   Through comparison with reference samples, 

gross morphology and diagnostic microscopic characters. 

(2 Lectures) 
 

1.3. cw.N+GX-,XwCiHNX) 
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PHARM-8131: Pharmacognosy Practical-VI  

 3+1 (Tutorial) hours/week 
 

1. Isolation of some selected phytoconstituents viz. c


