VIDYABHARTI TRUST COLLEGE OF PHARMACY, UMRAKH

2nd SEMESTER SYLLABUS

Gujarat Technological University, Ahmedabad

Advanced Mathematics
(2 Hours/ Week; 2 Credits/ Year)
1. Linear differential equations reducible to such types, linear differential equation of order greater than one with constant coefficients, complementary function and particular integral simultaneous linear differential equations, pharmaceuticals applications.

2. Successive differentiation: Leibnitz’s rule and formation of differential equation and their nth derivative.

· Tangent and normal in parametric, Cartesian curves and sub tangent and sub normal of standard curves, maxima-minima

3. Limits of indeterminate forms (‘L’ hospital rule) expansion of function using Taylor’s and maclaurin’s theorem and problems of approximation.

4. Partial differentiation : Eular’s theorem on homogeneous function application to approximate calculation and maximum and minimum of two variables.

5. Mathematical modeling, mathematical models in biology, medicine and pharmacy numerical problems
6          Bio-statistics:

Sample and sampling method: size and its significance sampling techniques and their application in pharmacy.

Hypothesis testing (t-statistics (application in dissolution testing of solid dosage form), chi-square test)
Correlation analysis, correlation coefficient, spearman’s rank correlation coefficient
Linear regression analysis (applications in Beer’s Lambers curve, stability study), introduction to curve fitting techniques
Analysis of variance: Introduction and application of the test in pharmacokinetic study.


BOOKS RECOMMENDED:

1. Elements of probability and statistics: M. I. Baisnale and M. Jas 1993. Tata Mc. Grawhill publishing Co.

2. Theory and problems of Advanced Calculus (SIC metric) edition : Murray R. Spiegel Schaum’s outline series, Mc. Grawhill Book Co.

3. Differential equations Frank Ayres Jr. First edition : Schaum’s outline series Mc. Graw Hill Book Co.

4. Differential equation – a first course : Guterman and Nitecki Second edition, Saunder’s college publishing.

5. A text book of Natrices : Shanti Narayan, 1994 S. Chand & Co.

6. Differential Calculus – Shanti Narayan, 1997, Shyam Lal Charitable Trust

7. Integral calculus – Shanti Naraya, 1997 S. Chand & Co.

UNIT OPERATIONS II

(45 Hours)

      Hours

	1
	Size Reduction

Objectives and theory of size reduction, factors influencing size reduction, laws governing energy and power requirements in size reduction, study of various mills including ball mill, hammer mill, fluid energy mill, colloid mill, cutter mill, etc., study of latest industrial mills used in manufacturing of various dosage forms, applications.
	6

	
	
	

	2
	Size Separation

Principles of size separation, screens- types, pharmacopoeial standards, screening methods, screening equipments including shaking & vibrating screens, gyratory screens, sedimentation, elutriation and cyclone type industrial separators etc.
	4

	
	
	

	3
	Mixing

Theory of mixing, mixing mechanisms, solid – solid, solid – liquid and liquid – liquid mixing equipments. Study of latest mixers used in manufacturing of solid, liquid and semisolid dosage forms in pharmaceutical industry.
	6

	
	
	

	4
	Crystallization

Objectives, crystal lattice, types of crystal, crystal form, size and habit, formation of crystals, super saturation theory, factors affecting crystallization process, crystal growth. Study of various types  of crystallizers including Swenson walker, tanks, agitated & batch, circulating magma, vaccum and crystal crystallizer etc. Problem in crystallization process, methods for prevention of caking of crystals, a brief study of spherical crystallization process. Mathematical problems on yields
	9

	
	
	

	5
	Extraction

Principle, theory, types of extraction, solvents used for extraction, leaching and extraction equipments, small scale and large scale extraction methods, special extraction techniques, application in pharmaceutical industry.
	5

	
	
	

	6
	Compaction & Compression

Objectives, theory, process of compression, effect of compressional force on powders, granulation mechanism, consolidation, effect of friction, energy involved in compaction, strength of granules and tablets, force – volume relationships in compression. Applications in tablet dosage forms.
	5

	
	
	

	7
	Automated Process Control Systems

Process variables-temperature, pressure, vacuum, flow level and their measurements. Elements of automatic process control systems. Elements of computer aided manufacturing (CAM), Introduction to latest process control systems used in Pharmaceutical Industry.
	4

	
	
	

	8
	Industrial Hazards and Safety Precautions

Mechanical, Chemical, Electrical, Fire and dust hazards, Accident records etc.
	3

	
	
	

	9
	Reactors

Types of reactors and fundamentals of reactors design for pharmaceutical industry.
	3


UNIT OPERATIONS II PRACTICALS: 
Practicals related to topics in theory should be carried out.

Demonstration of size reduction equipments, calculation of energy requirements in size reduction, Experiments on size separation techniques, computation of particle size, Experiments on mixing equipments, solid solid mixing , solid-liquid mixing, plotting of Mier’s super solubility curve, calculation of yields of crystals under various conditions, experiments to demonstrate the compactibility of different pharmaceutical powders with and without additives, experiments on solid liquid and liquid liquid extraction, estimation of extraction efficiency using simple and multiple extraction procedures, demonstration of automatic pressure, temperature controlling systems in the laboratory.

	Books Recommended

	1
	Elementary Chemical Engineering - Max S. Peters, Published by McGraw Hill Book Company, New York, 1954

	2
	Perry’s Chemical Engineer’s Handbook - Robert H Perry, Green D.W., Maloney J.O.7th Edition, 1998, McGraw – Hill Inc., New York.

	3
	Tutorial Pharmacy by Cooper & Gunn, ed. S.J.Carter, CBS Publishers & Distributors, Delhi, 6th Edition, 2000.

	4
	Unit Operations of Chemical Engineering, 5th edition - McCabe, Smith & Harriott, McGraw – Hill Inc., New York.

	5
	Pharmaceutical Engineering – K.Sambamurthy, 2002 NAI (P) Ltd., Delhi.

	6
	Pharmaceutics : The Science of Dosage Form Design - M.E. Aulton.

	7
	The Theory & Practice of Industrial Pharmacy – Lachman L., Lieberman H.A. & Kanjig J.L., 3rd edition, 1990 Varghese Publishing House, Bombay.

	8
	Alfonso G. Remington: The Science & Practice of Pharmacy. Vol.I & II. Lippincott, Williams & Wilkins Philadelphia.

	9
	Pharmaceutics I & II (Pharmaceutical Engineering & Unit Operations), Jani G. K., B. S. Shah Prakashan, Ahmedabad. 

	10
	Subramanyam C.V.S., Thimma J, Suresh S.S. et. al., Pharmaceutical Engineering : Principles and Practice, 2002, Vallabh Prakashan, Delhi.

	11
	Introduction to Chemical Engineering by Walter L. Badger & Julius T. Banchero, Mcgraw Hill International edition, New Delhi, 1955.


PHARM CHEMISTRY – I

(Physical Chemistry)

(3 Hours/Week; 3 Credits/Year 45 hours)

Theory

1. The liquid state: Physical properties surface tension, parachor, viscosity, 
refractive index, optical rotation, dipole moment of chemical constituents.        





       (6)

2. Solutions: Ideal and real solutions, solutions of gases in liquids, colligative properties, partition co-efficient, conductance and its measurement, Debye-Huckel theory. 



       (7)

3. Thermodynamics: Basic principles, First, Second and Third laws, Zeroth Law, absolute temperature scale, thermochemical equations, phase equilibria and phase rule, One and two component systems. 
       (8)

4. Adsorption: Basic principles, Freundlich and Gibbs adsorption isotherms, Langmuir theory of adsorption. 





       






       (4)

5. Photochemistry: Basic principles, Consequence of light adsorption, Jablonski diagram, Lambert-Beer Law, Quantum efficiency. 

       






       (6)

6. Chemical kinetics: Zero, first and second orders reactions, complex reaction,  theories of reaction kinetics, characteristics of homogeneous and heterogeneous catalysts, acid-base enzyme catalysis. 

     (10)

7. Radioactivity: Basic principles of Radioactivity, Radioactivity Rays and Measurements of Radioactivity, Applications. 



      






      (4)

Practicals
1. Experiments on surface tension and viscosity, partition coefficient, adsorption,     order of reaction (First and Second), refractive index and molar refraction.     (45)

Books Recommended:

1. Text book of Physical Chemistry: Semuel Glasstone, Macmillan India Limited, 2nd Ed. 1995.

2. Elements of physical chemistry; Peter Atkins, Julio de paula, Oxford University Press, 4th Ed. 2007.

Anatomy Physiology & Health Education - II

Theory

(3 hrs /Week: 3 Credits: 45 hours)
1. Cardiovascular System: Anatomy of the heart. Circulatory system including Arterial and Venous system, with special reference to the names and positions of main arteries and veins; Properties of Cardiac muscle; Electrocardiogram (ECG);  Blood pressure and its regulation; Coronary circulation. Basic understanding of Cardiac cycle and Heart sounds. Renin Angiotensin system and its significance. Endothelin and its significance. Brief introduction to cardiovascular disorders.             (9)
2. Respiratory System: Anatomy of Respiratory organs. Physiology (mechanism and regulation) of External Respiration. Brief overview of measuring lung functions i.e. respiratory volumes, vital capacity & respiratory disorders. Physiology of Internal Respiration.  



   (4)
3. Nervous System: Neurons and Nerve Fibers, Physiology of Nerve excitation and conduction; Overview of Neurotransmitters; Divisions of Nervous System; Central Nervous System (Brain & Spinal Cord); Function of different parts of brain and spinal cord. Reflex action, Electroencephalogram (EEG);  Specialized functions of the brain including Limbic system and Reticular activation and Inhibiting System; Peripheral Nervous System (PNS) (Cranial nerves & spinal nerves): Description of spinal & cranial nerves; Physiology and functions of the Autonomic Nervous System.











(11)
4. Special Senses: Basic anatomy of the Eye and the Ear; Physiology of Vision, Hearing and Equilibrium and Balance. Organds of Taste (tongue), olfaction, touch, Pressure etc. Structure and Functions of Skin. Regulation of Body Temperature. 





 (5)



 

5.    Urinary System: Various parts of urinary system and their functions; Structure and functions of Nephron. Physiology of Urine formation. Brief outline of renal diseases.



(4)
6.    Water electrolytes and Acid base balance: Brief overview of body fluids & regulation of intracellular fluid composition, extracellular fluid composition, ion concentrations, water content and acid base balance.











(2)
7.    Endocrine System: Role of Endocrine Glangs in Regulation and Integration of various functions of the Body. Anatomy and Physiology of pituitary gland, thyroid, parathyroid, adrenals, pancreas, testes and ovary, their hormones & functions with brief outlines of their disorders


(5)
8.     Reproductive System: Gross Anatomy and Histology of Male and female reproductive Organs and their Functions. Physiology of Menstruation, Coitus and Fertilization, Sex differentiation, Oogenesis and spermatogenesis, implantation of embryo, pregnancy and its maintenance, parturition.
(4)
9.    Physiology of Ageing 









(1)
Anatomy Physiology & Health Education 

(2 hrs /Week: 2Credits)
1.
Biochemical Analysis of Urine



Physical Characteristics



Normal Constituents



Abnormal Constituents









(2)

2.
Study with the help of charts and models of the Anatomy of following Systems: 


Heart

Arterial System

Venous System

Respiratory System



Urinary System



Male and Female Reproductive System



Eye and Ear



Nervous System









(7)

3.
Histology of Various organs of above mentioned Systems





(2)

4.
Determination of body temperature, pulse rate, blood pressure, listening to heart sounds, demonstration of ECG












(1)

5.
Determination of Lung Volumes and Vital Capacity






(1)

6.
Study of Reflexes, Vision and Hearing capacity







(2)

	Books Recommended

(Latest Editions)

	1
	William J. Larsen: Anatomy – Development, function, Clinical Correlations  –Saunders (Elsevier Science)

	2
	Guyton A.C. and Hall J.E. : Textbook of Medical Physiology – 10th Edition– W.B.Saunders

	3
	Seeley R.R., Stephens T.D. and Tate P.: Anatomy and Physiology 2000 – McGraw Hill Co.

	4
	Waugh A. and Grant A.: Ross and Wilson’s Anatomy and Physiology in Health & illness –– Churchill Livingstone

	5
	Sobotta : Atlas of Human Anatomy (2 Volumes) –Edited by Putz and R. Pabst, Lippincott, Williams and Wilkins

	6
	Anne M.R.Agur & Ming J. Lee: Grant’s Atlas of Anatomy –Lippincott, Williams and Wilkins

	7
	Gosling T.A., Harris P.F., Whitmore I., William, Human Anatomy: Color Atlas and Text –– Mosby

	8
	Bullock B.L. & Henze R.L., Focus on Pathophysiology –Lippincott

	9
	Martini, F. Fundamentals of Anatomy and Physiology (Prentice Hall) 

	10
	West, J.B. Best and Taylor’s physiological Basis of Medical Practice (Williams and Wilkins, Baltimore)

	11
	Tortora G.J. and Anagnodokos, N.P. Principles of Anatomy and Physiology (Harper and Colling Publishers, New York)

	12
	Derasari and Gandhi’s Elements of Human Anatomy, Physiology & Health Education Eds R. K. Goyal et. al. (B.S.Shah Prakashan, Ahmedabad)

	13
	Joshi, Vijaya D. Preparatory Manual for Undergraduates Physiology (B.I. Churchill Livingstone) – 

	14
	Chatterjee, C.C.Human Physiology (Medical Allied Agency, Calcutta) –

	15
	Goyal, R.K. et al.: Practical Anatomy Physiology and Biochemistry (B.S. Shah Prakashan, Ahmedabad)

	16
	Garg K. et al. A Text Book of Histology (CBS Publishers, New Delhi)

	17
	Lesson, C.R. et al.: Text Book of Histology (W.B.Saunders Company) 


Pharmacognosy-I (Theory)
(2 Hours/Week; 2Credits/Year)

1) Definition, history, scope and development of Pharmacognosy.


      


(1)
2) Sources of drugs : Plant, biological, marine, and mineral. Tissue culture as source of drugs.
            (3)
3) Classification of drugs : Alphabetical, Morphological, Taxonomical, Chemical and Pharmacological  (2)
4) Plant Taxonomy : Study of following families with special reference to medicinally important plants. Apocynacae, Solanaceae, Rutaceae, Umbelliferae, Leguminosae, Rubiaceae, Liliaceae, Graminae, Labiatae, Cruciferae, Papaveraceae.

     






(8)
5) Cultivation, collection, processing and storage of crude drugs. Factors influencing cultivation of medicinal plants. Types of soils and fertilizers of common use. Plant hormones and their applications. Polyploidy, mutation and Hybridization with reference to medicinal plants.




            (4)
6) Quality control of crude drugs : Adulteration of crude drugs and their detection by organoleptic, microscopic, physical, ch3emical, biological and other method of evaluation.   

    
(4)
7) An introduction to active constituents of drugs and their classification and properties.    

(1)
8) Systemic pharmacognostic study of the following:



    


(7)
a) Carbohydrates and derived products: Agar, Guar gum, Acacia, Honey, Isabgol, Pectin, Starch, Stercuila, Tragacanth and sodium alginate.

b) Lipids: Beeswax, castor oil, coca butter, cod liver oil, hydrocarpus oil, seasame oil and wool fat, kokum butter, lard, linseed oil, rice bran oil, shark liver oil.

PHARMACOGNOSY – I (PRACTICAL)
(3 Hours/Week; 2 Credits/Year)

1. Morphology of plant parts indicated in theory.

2. Care, use and types of microscopes.

3. Morphological characteristics of plant families mentioned in theory.

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

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

6. Preparation of herbarium sheets.

BOOKS RECOMMENDED:

1. Botany for degree students: A. C. Dutta, Calcutta Oxford University Press, Delhi, 15th impression, 1994.

2. Pharmacognosy: C. K. Kokate, A. P. Purohit, S. B. Gokhale, Nirali Prakashan Pune, 4th edition, 1996.

3. Pharmacognosy: V. E. Tyler, L. R. Brady, J. E. Habbers, Lea and Febiger Philadelphia, 8th edition, 1981.

4. A Text book of pharmacognosy: C. S. Shah, J. S. Quadry, B. S. Shah Prakashan, Ahmedabad, 8th edition, 1990.

5. Pharmacognosy of powdered crude drugs: M. A. Tyenger, Manipal power press, 1st edition, 1974.

6. Trease and Evan’s Pharmacognosy: W. C. Evans, W. B. Saunders Company, Singapore 14th edition, 1997.

Practical Books:

1.
Practical Pharmacognosy by C. K. Kokate, Vallabh Prakashan, Delhi, 4th edition, 1997.

2.
Practical Pharmacognosy, Technique and Experiment by C. K. Kokate and S. B. Gokhale, Nirali Prakashan, Pune, 3rd edition, 1996.

 PHYSICAL PHARMACY
(45 Hours)
Hours

	1.
	States of Matter : 

Introduction, binding forces between molecules, states of  matter-solids, liquids, gases, liquid  crystals, glassy state,  phase equilibrium & phase rule, condensed systems
	5

	
	
	

	2.
	Buffers

Buffer equation, buffer capacity, buffers in pharmaceuticals systems, preparation, stability, buffered, isotonic solutions, measurements of tonicity calculations, and methods of adjusting isotonicity.
	3

	
	
	

	3.
	 Solubility & Distribution Phenomena

General principles, solvent-solute interactions, solubility of gases in liquids,  solubility of liquids in liquids, solubility of solids in liquids, distribution of solutes between immiscible solvents.
	7

	
	
	

	4.  
	Surface and Interfacial phenomenon :

Liquid interface,  adsorption at liquid interfaces,  adsorption  at solid interface, applications of surface active agents, electrical properties of interfaces.
	6

	
	
	

	5.  
	Disperse systems :

a. Colloidal dispersions : Definition,   types,  properties of colloids,  protective colloids,  applications of colloids in pharmacy.

b. Suspensions and Emulsions : Interfacial properties of suspended particles,  settling in suspensions, theory of sedimentation, effect of Brownian movement,  sedimentation  of  flocculated particles, sedimentation parameters,   wetting  of particles, controlled flocculation, flocculation in structured  vehicle,  rheological considerations,  emulsions ; types, theories,  physical stability.
	10

	
	
	

	6.
	Micromeritics:

Particle size and distribution, methods for determining particle size, particle   shape and surface area, methods for determining surface area,  derived   properties of   powders.   
	8

	
	
	

	7.  
	Rheology :

Newtonian system,  Non-Newtonian systems,  thixotropy in formulation,  determination of rheological properties, applications in pharmacy. 
	6


PHYSICAL PHARMACY PRACTICALS:

Practicals demonstrating any theoretical aspects of above topics may be carried out.

Experiments on application of phase rule, two component systems, estimation of buffer capacity, preparation of various buffer solutions and their use, experiments on tonicity adjustment, Solubility determination of solids. Determination of surface / interfacial tension, HLB value and CMC of surfactants. Estimation of partition coefficient, Determination of viscosity using different viscometers, Demonstration of Brookefield viscometer, Determination particle size and surface area, derived properties of powders like density porosity, compressibility angle of repose etc. Study on polymorphs, their identification & properties. Studies of different types of colloids and their properties, Determination of sedimentation parameters for suspensions and emulsions, work done in emulsification, etc.

Books Recommended

Martin’s Physical pharmacy by Patrick J. Sinko, 5th edition, Lippincott Williams & Wilkins, New York, 2006.
Pharmaceutics: The Science of Dosage Form Design, 2nd edition, Aulton, Michael E., Chrchill Livingstone, London, 2002.
Remington: The Science and Practice of Pharmacy, Vol-I & II, 20th edition, Gennaro, Alfonso R.,Lippincott Williams & Wilkins, New York, 2002.
Physicochemical Principles of Pharmacy, 3rd edition, Florence, A. T.  Atwood, D. Macmillan Press Ltd., London 1998.

Pharmaceutical Dosage Forms and Drug Delivery Systems, Ansel, Howard. C., Allen, Loyd V., Popovich, Nicholas G. Lippincott Williams & Wilkins, New York, 2002.
Cooper and Gunn’s Tutorial Pharmacy, ed. Carter, S. J., 6th edition, CBS Publishers & Distributors, Delhi, 2000.

Bentley’s textbook of Pharmaceutics by E. A. Rawlins
Pharmacognosy Syllabus

 -

	Sr. No
	Semester
	Subject

	1
	I
	-

	2
	II
	Pharmacognosy-I(Introduction to Pharmacognosy)

	3
	III
	Pharmacognosy-II(Phytopharmaceuticals-1)

	4
	IV
	Pharmacognosy-III(Chemistry of Natural Products)

	5
	V
	Pharmacognosy-IV(Phytopharmaceuticals-2)

	6
	VI
	Pharmacognosy-V(Plant Biotechnology)

	7
	VII
	Pharmacognosy-VI(Herbal Drug Technology)

	8
	VIII
	Pharmacognosy-VII(Herbal Formulations &Complimentary Therapies)


