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II YEAER I Semester 

	S.No
	Subject
	T
	C
	P
	C

	1.
	Pharmaceutical Engineering
	4
	4
	-
	-

	2.
	Pharmacognosy-1
	4
	4
	3
	2

	3.
	Physical Pharmaceutics
	4
	4
	3
	2

	4.
	Advanced Pharmaceutical Organic Chemistry 
	4
	4
	3
	2

	5.
	Health Education & Pathophysiology
	4
	4
	3 
	2

	
	English Communication Practice
	
	
	2
	

	
	Total
	20
	20
	12
	8
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 PHARMACEUTICAL ENGINEERING

UNIT-I 

Stoichiometry: Unit processes material and energy balance, molecular units, mole fractions, gas laws, mole volume, primary and secondary quantities, equilibrium state, rate process, steady and unsteady states, dimensionless equations, dimensionless formulae, dimensionless groups, different types of graphic representation, mathematical problems

UNIT –II

Fluid Flow: Types of flow, Reynold's number, viscosity, concept of boundary layer, basic equations of fluid flow, valves, flow meters, manometers and measurement of flow and    pressure.

UNIT-III   

Material handling systems:

   a. 
Liquid handling 
‑
different types of pumps. 

   b. 
Gas handling 

‑ 
various types of fans, blowers and compressors. 

   c. 
Solid handling 

- 
conveyors

UNIT-IV    

Filtration and Centrifugation: Theory of filtration, filter aids, filter media, industrial filters including filter press, rotary filter, edge filter, etc. Factors affecting filtration, mathematical problems on     filtration, optimum-cleaning cycle in batch filters.

Principles of centrifugation, industrial centrifugal filters, centrifugal filters, and centrifugal sedimeters.

UNIT-V   

Crystalization: Characteristics of crystals like; purity, size, shape, geometry, habit, forms, size and factors affecting it. Solubility curves and calculation of yields. Material and heat balances around Swenson Walker Crystallizer. Supersaturation theory and its limitations. Nucleation mechanisms, crystal growth. Study of various types of crystallizers, tanks, agitated batch, single vacuum, circulating magma and crystal crystallizers. Caking of crystals and its prevention. Numerical problems on yields.

UNIT-VI   

Dehumidification and Humidity control

Basic concepts and definition, wet bulb and adiabatic saturation temperature. Psychrometric chart and measurement of humidity, application of humidity measurement in pharmacy, equipments for dehumidification operations.

Refrigeration and Air Conditioning:

Principles and applications of refrigeration and air conditioning.

UNIT-VII   

Materials of Construction: General study of composition, corrosion, resistance, properties and applications of the materials of construction with special reference to stainless steel and glass.

UNIT-VIII  

Industrial hazards and safety precautions: Mechanical, Chemical, Electrical, fire and dust hazards. Industrial dermatities, accident records etc.

TEXT BOOKS

1. S.J. Carter, Cooper and Gunn’s Tutorial Pharmacy 6th ed CBS publisher, Delhi.

2. C.V.S. Subramanayam, Pharmaceutial Unit Operation, Vallabh Prakashan

3. Prof. K. Samba Murthy, Pharmaceutical Engineering.

4. Badzer & Banchero, Introduction to Chemical Engineering.
REFERENCES

1. Perry’s Handbook of Chemical Engineering. 

2. Unit Operations by Mc Cabe & Smith.

3. Mc Cabe & Smith, Elements of Chemical Engineering.

4. Lippincott Williams and Wilkins: Remington Pharmaceutical Sciences. 
5. EA Rawlins, Bently’s Text Book of Pharmaceutics, 8th edition, ELBS
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PHARMACOGNOSY – I 

UNIT-I 

Definition, history, scope and development of Pharmacognosy.  

UNIT-II 

Brief introduction to natural sources of drugs with examples: Plant Source, Animal Source, Mineral Source, Marine Source and microorganisms. 

UNIT-III  

Classificaion of crude drugs: Alphabetical, morpholoigcal, taxonomical and chemical classification with suitable examples.

UNIT-IV

Cultivation, collection, processing, drying and storage of medicinal plants. 
· Factors influencing cultivation of medicinal plants. 

· Plant hormones and their applications. 

· Definitions and examples for polyploidy, mutation and hybridization with reference to medicinal plants. 

UNIT-V  

Good Agriculture Practices: Strategies of obtaining improved cultivations of medicinal plants

UNIT-VI

Systematic pharmacognostic study of the following carbohydrates and derived products: Acacia, tragacanth, agar, starch, guar gum, pectin, isabgol and honey. 

UNIT-VII

Systematic Pharmacognostic study of the following Lipids: Castor oil, cod liver oil, shark liver oil, linseed oil, coca butter, kokum butter, bees wax, wool fat, hyndocarpus oil, spremaceti, lard and olive oil. 

UNIT-VIII

Systematic Pharmacognostic study of the following volatile oils: Mentha, coriander, cinnamon, lemon oil, nutumug, eucalyptus, ginger, cardmom, tulsi, lemon grass, caraway, cumin, dill, clove, fennel and black pepper  

TEXT BOOKS

1. Kokate C.K, Purohit AP & Gokhale Pharmacognosy S.B (Nirali)

2. Trease and Evans Pharmacognosy, Latest Edition. 

3. Tyler, Brady & Robert, Pharmacognosy. 

4. T.E.Wallis, Textbook of Pharmacognosy, Pub by CBS Publishers and 
distributors, New Delhi.

REFERENCES

1. Atal C.R & Kapur B.M, Cultivation & Utilization of Medicinal Plants.

2. Ayurvedic Pharmacopoeia of India, Pub by Govt. of India.

3. A.A. Farooqi & B.S. Sree Ramu, Cultivation of Medicinal and Aromatic Crops,
University Press, Hyderabad.

4. CSIR Publications, Wealth of India.

5. Handa and Kapoor, Text Book of Pharmacognosy.

6. Gokhale, Pharmacognosy.

7. Ali, Pharmacognosy.

8. Heinrich, Fundamentals of Pharmacognosy and Phytotherapy.

9. B.P. Pandey, Economic Botany.
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 PHYSICAL PHARMACEUTICS

UNIT-I 

Solubility and Distribution Phenomena: Solvent-solute interaction, solubility of gases in liquids, liquids in liquids, solids in liquids, distribution of solutes in immiscible solvents. 

Introduction to phenomena of diffusion: Ficks first law and second law. 

UNIT-II  

Complexation: Metal complexes, organic molecular complexes in inclusion complex, and methods of analysis, complexation and drug action. 

UNIT-III 

Kinetics: Rates and orders of the reaction. Influence of temperature and other factors on reaction rates. Decomposition and stabilization of medicinal agents, kinetics in the solid state and accelerated stability analysis (relevant numerical problems).

UNIT-IV 

Interfacial Phenomena: Liquid interfaces, measurement of surface and interfacial tensions, adsorption at liquid interfaces. Surface-active agents and systems of hydrophilic lipophillic classification. Adsorption at solid interfaces. Electrical properties of interfaces. 

UNIT-V 

Micromeritics: Particle size and size distribution, methods for determining surface area, methods for determining practicle size, pore size, particle shape and surface area, derived properties of powders. 

UNIT-VI 

Rheology: Newtonian system, non-Newtonian system, thixotropy, measurement and applications in formulations.  Determination of viscosity and its applications. 

UNIT - VII

Colloids: Introduction, types of colloidal systems, solubilization, Stability of colloids, optical properties, kinetic properties, electrical properties and Donnan Membran equilibraium.  

UNIT-VIII 

Coarse Dispersions: Suspensions, emulsions: suspensions, interfacial properties of suspended particles. Settling in suspensions. Formulation of suspensions: emulsions- theories of emulsification, physical stability of emulsions, preservation of emulsions, rheological properties of emulsions and suspensions. 

TEXT BOOKS

1. Patrick J. Sinko, Martin's Physical Pharmacy and Pharmaceutical Sciences 5th Edition.

2. CVS Subhramanyam, Physical Pharmacy, Vallabh prakashan.
3. 
L. Lachman, H. Lieberman The Theory And Practice Of Industrial Pharmacy J. L Kaniz Lee & Febiger Philadelphia, USA
REFERENCE

1. 
Lippincott Williams and Wilkins, Remington Pharmaceutical Sciences 

2.
M.E. Aulton, Pharmaceutics – The science of dosage form design, 2nd edition

3. 
Derle D.V., Essentials of Physical Pharmacy.
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ADVANCED  PHARMACEUTICAL ORGANIC CHEMISTRY  

Note: Definition, nomenclature, structure, aromaticity, reactivity, acidity-basicity and characteristic reactions of the following heterocyclic compounds.of Unit I and II

UNIT – I

Five membered and six membered ring systems with one hetero atom: Furan, pyrrole, thiophene and pyridine. 

Fused ring systems with one hetero atom indole: Quinoline, iso-quinoline, and acridine.

UNIT – II

Five membered and six membered ring systems with two heteroatoms: Pyrazole, imidazole, oxazole, isoxazole, thiazole, pyrazine, pyrimidine and pyridazine. 

Fused ring systems with two heteroatoms: Benzimidazole and phenothiazine.
UNIT - III
Stereochemistry of Carbon compounds: Optical rotation, plane polarized light, optical activity, chirality, notations (assignment of configuration), relative configuration (Fischer DL configuration), absolute configuration, sequence rules (with examples), enantiomers, meso compounds, racemic mixture, resolution, and asymmetric synthesis.

Stereochemistry of alkenes: Concept of E & Z configurations.Elements of symmetry.

UNIT - IV

Carbohydrates: Definition, classification, nomenclature, relative configuration of some important monosaccharides, study of glucose structure, mutarotation, ring structure, oxidation-reduction reactions, osazone formation, action of barium hydroxide, epimerization, Lobry De Bruyn – Van Ekenstein reaction, structure of the disaccharide sucrose, glycosidic linkage, non-reducing nature; structural components of starch and cellulose. A brief account on pharmaceutical importance of various carbohydrates.

UNIT - V
a) Amino acids: Definition, classification, essential amino acids, configuration, three important methods of preparation of amino acids, physical properties. Zwitter ionic nature, isoelectric point, peptide synthesis and important reactions of amino acids.

b) Polypeptides and proteins: Definition, classification of proteins, denaturation, isoelectric point, C-terminal and N-terminal concept. Brief account of primary, secondary and tertiary structure.  A brief account of the pharmaceutical importance of amino acids, polypeptides and proteins.

UNIT – VI

a. Glycosides: Definition and (, ( – glycosidic linkages, enzymatic hydrolysis, physiological importance.

b. Lipids (oils and fats): Definition, fatty acids, characterization of lipids (Saponification value, acid value and Iodine value), hydrogenation and rancidity of oils and fats.

UNIT - VII
a)
Purine derivatives (xanthine bases): Chemical structures of uric acid and methylated xanthines (caffeine, theophylline and theobromine) of physiological/ pharmaceutical significance.

b)
Definitions of nucleic Acids, nucleotides, nucleosides, A brief account on structure of DNA & RNA.

UNIT – VIII

A study of the mechanism and application in synthesis of the following named reactions:

A. 
Beckmann rearrangement

B. 
Phillips condensation reaction

C. 
Mannich reaction

D. 
Michael addition reaction

E. 
Wittig reaction

F. 
Hoffmann rearrangement

G. 
Curtius rearrangement

H. 
Schmidt reaction

TEXT BOOKS

1. R Morrison and R. Boyd, organic chemistry, Pub by Printice Hall of India, New Delhi.

2. I L Finar, Organic Chemistry, Vol. I. & II, 6th Pearson education
3. O.P Agarwal, A Textbook of Organic Chemistry 

4. Eliel, Stereochemistry of Organic compounds.

5. Arun Bahl & S.S Bahl, Advanced Organic Chemistry

REFERENCES

1. 
Jerry March, Advanced Organic Chemistry 4th Ed.

2
Cram & Hammond.Organic Chemistry.

3. 
A.I. Vogal, A textbook of practical organic chemistry 

4. 
Solomons, Organic Chemistry
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HEALTH EDUCATION AND PATHOPHYSIOLOGY
UNIT-I  

Concepts of health & disease, disease causing agents and prevention of disease.

Classification of food requirements, balanced diet, nutritional deficiency disorders, their

treatment and prevention, specifications for drinking water.

UNIT-II

Demography and family planning:

Demography cycle, family planning and various contraceptive methods. Medical termination of pregnancy.

UNIT-III

Brief outline of communicable diseases, their causative agents, modes   of transmission and prevention  (chicken pox, measles, influenza, diptheria whooping cough, tuberculosis, poliomyelitis, hepatitis, cholera, typhoid, food poisoning, helmenthiasis, malaria, filariasis, rabies, trachoma, tetanus, leprosy, syphilis, gonnorrhoea, and Aids).

UNIT-IV

First Aid:  Emergency treatment of shock, snakebites, burns, poisoning, fractures and resuscitation methods.

UNIT-V

Reproductive Systems: Male and Female reproductive systems and their hormones, physiology of menstruation, coitus and fertilization. Sex differentiation, spermatogenesis & ogeneisis. Pregnancy its maintenance and parturition.

UNIT-VI 

Basic Principles of Cell Injury and Adaptation: Causes of cellular injury, pathogenesis, morphology of cell injury.  Intracellular alterations in lipids, proteins and carbohydrates.  Cellular adaptations, atrophy, hypertrophy.

UNIT-VII  

Basic Mechanism involved in the process of inflammation and repair: Alterations in vascular permeability and blood flow. Migration of WBCs, acute and chronic inflammation, mediators of inflammation, brief outline of the process of repair.

UNIT-VIII 

Pathophysiology of common diseases: Like rheumatiod arthritis, gout, epilepsy, psychosis, depression, mania, hypertension, angina, congestive heart failure, atherosclerosis, myocardial intraction, diabetes, peptic ulcer, asthma, ulcerative colitis, hepatic disorders, acute and chronic renal failure, tuberculosis, urinary tract infections, Sexually transmitted diseases, anemias and common types of neoplasms.  

TEXT BOOKS

1. Robbins, SL & Kumar, Basic Pathology.

2. Ross & Willson, Text Book of Human Anatomy.
3. Ross & Willson, Principles of anatomy and physiology 
4. C.C.Chatterjee, Human Physiology, Pub by Medical allied agency, Delhi, India 
5. Mary V. Buras, Pathophysiology: A self Instructional programme.
6. Mary Lou Mulvihill, Human Diseases: A Systemic approach.
REFERENCE BOOKS

1. A.C Guyton, Textbook of medicinal physiology by by W.B.Prism books Pvt. Ltd., Delhi.

2. Joseph Dipiro, Patho Physiology and applied therapeutics. 

3. M.P. Rang, M.N.Dale, J.M Riter Anotamy & Physiology
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PHARMACOGNOSY – I      LAB 

1. 
Collection of natural herbs and preparation of herbariam/laminated photos for five drugs.

2. 
Macrosopy, microscopy and chemical tests for any five carbohydrates mentioned in theory.

3. 
Macrosopy, microscopy and chemical tests for any five lipids mentioned in theory. Identification of curde drugs listed in theory. 

4. 
Macrosopy, microscopy and chemical tests for any five volatile oils mentioned in theory.

5. 

Cultivation of medicinal plants: Maintainence of one plant in Medicinal garden. 

REFERENCES

1. 
Kandhelwal, Practical Pharmocognosy. 

2. 
C.K. Kokate et.al, Practical Pharmocognosy.

3. 
Iyengar, Practial Pharmocognosy 
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 PHYSICAL PHARMACEUTICS  LAB

1. Determination of bulk density, true density and percentage porosity. 

2. Effect of particle size and effect of glidant on angle of repose.

3. Microscopic size analysis.

4. Determination of particle size by Andreason Pippette.

5. Determination of CMC of a surfactant.

6. Adsorption Isotherm.

7. Partition coefficient determination.

8. Determination of sedimentation volume and degree of flocculation.

9. Determination of Order of reaction – First order.

10. Determination of Second order reaction rate constant.

11. Effect of temperature on solubility of solid in liquid.

12. Effect of addition of Salt/pH/cosolvent on the solubility 
13. Surface tension using Stalagmometer.

14. HLB value estimation of surfactants.

15. Viscosity – by Ostwald Viscometer.

16. Preparation of Multiple emulsion

-
Demonstration.

17. Preparation of Micro emulsion

-
Demonstration.

18. Determination of Zeta potential

-
Demonstration.
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ADVANCED PHARMACEUTICAL ORGANIC CHEMISTRY  LAB 

I.
Synthesis of some simple heterocyclic compounds.

a. 3, 5-Dimethylpyrazole from Acetylacetone.

b. 3, 5-Dimethylisooxazole from Acetylacetone.

c. 4, 5-Diphenylimidazole from Benzil.

d. Benzoxazole from o-Aminophenol.

e. 2, 5-Dioxopiperazine from Glycine.

f. Oxazolone from Benzoylglycine.

II.
Molecular rearrangements and named reactions

a. Benzimidazole from o-phenylenediamine (Phillip’s Reaction).

b. O-hydroxyacetophenone from phenyl acetate (Fries migration)

c. Benzanilide from benzophenone oxime (Beckmann’s rearrangement)

    
(To be avoided from End Examination)

d.
Preparation of 2-phenylindole from Phenylhydrazine by Fischer’s method.   

III.      Systematic analysis of organic binary mixtures

IV
Analysis of oils & fats

a. Determination of Acid value of fixed oils.

b. Determination of Saponification value of a fixed oil.

c. Determination of Iodine value of a fixed oil.

d. Determination of Acetyl value of a fixed oil.

REFERENCES

1. 
Indian Pharmacopoeia. – 1996.

2. 
A.I. Vogel’s – Practical Organic Chemistry
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HEALTH EDUCATION & PATHOPHYSIOLOGY – LAB

(14 Experiments)
1. Study of reproductive system with the help of charts and models – 2 Experiments.

2. Various devices used in Famliy planning like Copper T, Lippers loop, Pills, Diaphram and Condom. 

3. Microscopic studies of abnormal tissue sections – 4 Experiments.

4. Simple experiments involved in the analysis of normal and abnormal urine; collection of specimen, appearance, determination of pH, sugars, proteins, urea and creatinine – 4 Experiments.

5. Physiological experiments on nerve‑muscle preparations – 4 Experiments.

REFERENCES

1. 
Plummer, Practical Biochemistry 

2. 
Chatterjee, Human Physiology 

6

