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(R13101) REMEDIAL MATHEMATICS

Objective: This is an introductory course in mathematics, the subject deals with introduction to algerbra, trigonometry, differential calculus, integral calculus etc.

UNIT I 

Algebra: 

Permutations & combinations ‑ Binomial theorem –Partial fractions (addition, subtraction & multiplication) –Matrices –Determinants ‑Application of determinants to solve simultaneous equations (Cramer's Rule).

UNIT II 

Trigonometry: measurement of angles, trigonometry functions, compoumd angles, trigonometry ratios of multiple angles (sin 2θ, cos 2θ, tan 2 θ), Heights and distances (All simple problems only).

Co‑ordinate Geometry:  Distances between two points, Area of a triangle, division of line segment, locus.

UNIT III
Differential Calculus:  Continuity and limit:  Differentiation, derivative of product, derivative of function, derivation of a fraction of functions 

Derivatives of trigonometric functions (excluding inverse trigonometric and hyperbolic functions). Derivatives of Logarithmic and exponential functional, partial dedifferentiation, maxima and minima (all simple problems) 

UNIT IV
Integral Calculus: integration of algebraic and exponential functions, Integration of trignometric functions, integration by parts, integration by the method of substitution, definite integrals, areas and curves (all simple problems)

UNIT V
Differential equations:  Formation of a differential equation, equation of 1st order and 1st degree, Homogenous, exact differential equation

Outcome: The student will learn the basics of mathematics which will be helpful in pharmaceutical calculation in the higher classes

TEXT BOOKS

1. Intermediate first Year mathematics and

2. Intermediate Second year mathematics., printed and published by Telugu Academy, Himayatnagar, Hyderabad

3.Remedial Mathmatics by Shahnaz Bathul

4.Pharmaceutical Arithmetic’s by Mohd. Ali CBS publishers and distributor, New Delhi.

5.Higher Engineering Mathematics by Grewal.

6.Text book of Remidial Mathematics by Dr. A Ramakrishna Prasad Cengage  Learinng. 
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 (R13102) DISPENSING & GENERAL PHARMACY

Section-A, Dispensing Pharmacy

Objective: The student shall be given orientations to know the origin of pharmacopoeias on dispensing procedure of medicines, pharmaceutical calculation, and interpretations of incompatibilities.

UNIT I

a. Genesis and Evalution of Pharmacy: History of Pharmacy, origin and development of the Pharmacopoeias, History of Ayurveda, salient features of IP, USP and BP.

 Pharmacy Education – D. Pharm, B Pharm, M.Pharm, Pharma-D, Qualification for getting license.

b. Dispensing Pharmacy: Principles of dispensing, form of prescription, handling of prescription, source of errors in prescription, care required in dispensing procedures including labeling of dispensed products.Weights and Measures, introduction to Latin terms, Percentage calculations, alligation method, proof spirit calculations, displacement value and calculations of isotonicity adjustment. General dispensing procedure- posology-calculations of doses. 

UNIT II 

Principles involved and procedures adopted in dispensing of the following classes of preparations. 

(i) Mixtures 
           (ii) Solutions          (iii) Emulsions            (iv) Powders 

(v) Lotions & liniments (vi) Ointments      (vii) Suspensions       (viii) Syrups 

(ix) Suppositories.

Definition of the following preparations like creams, capsules, pastes, jellies, suppositories, ophthalmics, lozenges, pills, inhalations, paints, sprays and tablet triturates . 

UNIT III

 Incompatibilities: Physical, chemical and therapeutic incompatibilities – methods of over coming and handling of prescriptions with incompatibility.

Section-B, GENERAL PHARMACY

UNIT IV  

Pharmaceutical ethics

Introduction to Pharmaceutical ethics, ethical guidelines for retail pharmacist / community Pharmacist, manufacturing Pharmacist and pharmaceutical researcher

UNIT V

a. Fundemental operations: Weighing, measurement of liquids, procedure of dispensing solutioin.

b. Colors: Reasons for coloring pharmaceutical preparations, coloring of tablets, capsules and non-injectable fluids, Desirable properties of coloring agent, different types of coloring agents.

c.Excipients: Types of flavouring agents, preservatives & stabilisers

Outcomes: Student will be familiar with the Hospital pharmacy organization, drug distribution procedures, dispensing, storage, incompatibilities and patient related factors.

TEXT BOOKS

1 Cooper & Gunns Dispensing Pharmacy, CBS, Publ. and Distributors New     Delhi. 

2 Gupta AK, Health Education and Community Pharmacy, CBS, Publ. and    Distributors, New Delhi. 

3 JS Quadry, Hospital Pharmacy. 

4 Lorria & William, Essential dosage calculations.

5. Pharmacoethics: A problem based approach by G. Vidya Sagar
REFERENCES

1. Lippincott Williams and Wilkins, Remington Pharmaceutical Sciences. 

2. William Hassan, Hospital Pharmacy.

3. R.M Metha, Dispensing Pharmacy.

4. E.A. Rawlkins, Bentley’s Text Book of Pharmaceutics, Elbs publ.
5. Hoover, Dispensing of Medication.

6. NK Jain, Health Education and Community Pharmacy by, CBS, Publ. And    Distributors New Delhi.

7. Modern Dispensing and Hospital Pharmacy by N.K Jain and Dr, G.D. Gupta
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(R13103) PHARMACEUTICAL INORGANIC CHEMISTRY

Objective: The subject has been designed to make the students understand different categories of inorganic drugs/ compounds which are used as medicinal agents

UNIT I

1. Classification of Inorganic Pharmaceuticals based on their applications and therapeutic uses.
2. Sources of impurities in pharmaceutical substances.

3. Test for purity

(a)
Setting property of plaster of paris

(b)
Ammonium compounds in sodium bicarbonate

(c)
Oxalate in sodium citrate.

(d)
Barium and thiocynate in Ammonium chloride and

4. Qualitative tests for anion and cations

5. Limit tests for arsenic, heavy metals, lead, iron, chloride and sulphate.

Note:
Definition, Preparation, Assay principle, Limit tests and Uses of the compounds mentioned in Unit II to Unit V

UNIT II


1. Electrolytes: 

a. Sodium and potassium replenishers: Sodium chloride, compound sodium chloride solution (Ringer solution), potassium chloride, ORS.

b. Calcium replenishers:  Calcium gluconate, dibasic calcium phosphate, calcium chloride.  

2. Acid base regulators:  Sodium bicarbonate, sodium lactate, sodium citrate/potassium citrate, sodium   acetate, and ammonium chloride

3.    Dialysis fluids:  Haemodialysis fluids.

UNIT III

Gastro-intestinal agents.
1. Acidifiers and Antacids:  Dilute hydrochloric acid, sodium acid phosphate, sodium bicarbonate, aluminium hydroxide gel, dried aluminium hydroxide gel, magnesium oxide (Magnesia), magnesium hydroxide mixture, magnesium trisilicate.

2. Adsorbents and related drugs:  Light kaolin, heavy kaolin, and activated charcoal.

3. Laxatives: Magnesium sulphate, sodium phosphate.

4.
Mineral Nutrients / Supplements


(a) 
Haematinics – Ferrous sulphate, ferrous fumarate, ferrous  
       gluconate, ferric ammonium citrate, iron and dextrose injection.



(b) 
Halogens: Iodine, Iodides.

5.
Pharmaceutical aids:

(a) 
Excipients: Dicalcium phosphate, magnesium stearate, talc and 
        calcium carbonate (Precipitated chalk).


(b) 
Suspending agents: Bentonite, colloidal silica.

(c) 
Colorants:  Titanium oxide, Ferric oxide

UNIT-IV

(a) 
Expectorants: Ammonium chloride, potassium iodide.

(b) 
Emetics: Potassium antimony tartarate, copper sulphate.

(c) 
Antidotes:  Sodium thiosulphate, sodium nitrite.

Topical agents:
1) Astringents: Zinc sulphate, calcium hydroxide, Bismuth sub carbonate.

2) Topical protectants:  Zinc oxide, calamine, zinc stearate, talc, titanium-

       dioxide, heavy kaolin and light kaolin (only uses).

3) Silicone polymers: Activated dimethicone.

4) Anti-Infectives: Hydrogen peroxide solution, potassium permanganate, 

       silver nitrate (silver protein), iodine, (solutions of iodine, povidone
iodine), boric acid, zinc undecylenate, mercury compounds (yellow 

       mercuric chloride)

UNIT-V


Dental products:

1) Fluorides: Sodium fluoride, sodium monofluorophosphate and stannous 

      fluoride.

2) Oral antiseptics and Astringents: Hydrogen peroxide, magnesium 

      peroxide, zinc peroxide and mouth washes.

3) Dentifrices: Calcium carbonate, dibasic calcium phosphate, calcium 

      phosphate, sodium metaphosphate and strontium chloride.

4) Cements & fillers : Zinc oxide (only uses).

Miscellaneous Medicinal Agents

a)
Antineoplastics

: 
Cisplatin

b)
Antidepressants

:
Lithium carbonate


c)
Diagnostic agents

:
Barium sulphate

d)
Surgical Aids

:
Plaster of Paris

e)
Antirheumatic agents
:
Sodium aurothiomalate

f)
Internal parasiticid 
: 
Sodium antimony gluconate

g)
Anti thyroid agents
:
Potassium perchlorate

Outcome: The knowledge gained by the student after studying the subject in detailed manner will be applicable to study and understand the concept for higher classes.

TEXT BOOKS

1. A.H.Beckett and J.B.Stenlake, Practical pharmaceutical chemistry, Part-I. The Athtone press, University of London, London. 

2. P. Gundu Rao, Inorganic pharmaceutical chemistry; Vallabh Prakashan, Delhi.

3. Advanced Inorganic Chemistry by Satya prakash, G.D.Tuli

4. Jolly-Modern inoraganic chemistry

REFERENCES

1. L.M. Atherden, Bentley and Driver’s Textbook of Pharmaceutical Chemistry Oxford University Press, London.

2. Indian Pharmacopoeia 1996, 2006.

3. J.H Block, E.Roche, T.O Soine and C.O. Wilson, Inorganic Medical and Pharmaceutical Chemistry Lea & Febiger Philadelphia PA. 
4. Pharmaceutical inorganic chemistry by S. Chand, R.D.Madan, Anita Madan
5.   Pharmaceutical inorganic chemistry by Soma Shekar Rao
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(R13104) PHARMACEUTICAL ORGANIC CHEMISTRY-I

Objective: The organic compounds are classified based on their functional groups and character. The basic principles and mechanisms of different types of organic reactions are explained in an elaborative manner.

UNIT I

a. Structure and Activity of Organic Molecules: Shapes of organic molecules, bond lengths, bond angles and bond dissociation energies.  Electronic effects in organic molecules: inductive effect, electromeric or mesomeric effect, hyperconjugation, concept of resonance; types of organic reagents and reactions. 

b. Aliphatic/Alicyclic Hydrocarbons: Nomenclature, isomerism (chain, conformational and geometrical) relative stabilities (heats of combustion and hydrogenation), ring stabilities of cyclohexane, chair-boat conformation, Bayer’s strain theory and sachse-mohr theory.  Free radical substitution reactions (halogenation) of alkanes.

c. Alkenes: Electrophilic addition reactions of alkenes, Markovnikov’s rule, Kharasch effect, Bayer’s oxidation (cis-hydroxylation, polymerisation).  

Alkadienes: Stability & 1,4 addition reactions of conjugated alkadienes.

d. Alkynes: Acidity of 1-alkynes, formation of metal acetylides. Stereo specific reduction of alkynes. Addition of hydrogen halide (HCl) addition of water and keto-enol tautomerism.

UNIT II

a. Aromatic Hydrocarbons: Kekule’s structure of benzene, bond lengths, heats of hydrogenation and stability, molecular orbital picture of benzene, aromaticity, Huckel’s rule, nomenclature of benzene derivatives, characteristic reactions of benzene, theory of reactivity and orientation in monosubstituted benzenes.

b. Halogen Compounds-Aromatic: Nomenclature, low reactivity of halo benzenes towards nucleophilic substitution, arenes.

UNIT III

a. Halogen Compounds-Aliphatic: Nomenclature, general methods of preparation, characteristic nucleophilic substitution reactions, factors that play role in SN1 and SN2, Walden inversion, elimination reaction and Saytzeff’s rule.

b. Alcohols: Nomenclature, classification, general methods of preparation, physical properties, hydrogen bonding, characteristic nucleophilic substitution reactions (replacement of -OH by -Cl), elimination reactions, and relative reactivities of 1o, 2o and 3o alcohols, Meerwein Pondorff Verley reduction.

c. Ethers: Nomenclature, Williamson’s synthesis, action of hydro iodic acid on ethers (Ziesel’s method).

d. Phenols: Nomenclature, general methods of preparation, physical properties, acidity of phenols, stability of phenoxide ion, reactions of phenols, Kolbe-schmidt reaction stability of conjugated dienes, and Fries rearrangement, Reamer-Tiemann Reaction.

UNIT IV

a. Carbonyl Compounds: Nomenclature, two important methods of preparation, polarity of carbonyl group, relative reactivities of carbonyl compounds, nucleophilic addition and addition-elimination reactions, oxidation-reduction reactions, aldol condensation, Cannizzaro reaction, benzoin condensation, Perkins reactions, Reformatsky reaction, Oppenauer oxidation.

b. Carboxylic acids and their derivatives:

Carboxylic acids: Nomenclature, intermolecular association, stability of carboxylate anion, two important methods of preparation, decarboxylation, functional groups reactions, reduction of carboxylic acids.  a note on dicarboxylic acids.

Acid derivatives: (acid chlorides, anhydrides, esters and amides). Nomenclature, reactions like hydrolysis, reduction of esters and amides, Hofmann’s degradation of amides. Brief account of preparation and properties of malonic and acetoacetic esters, their importance in organic syntheses.

UNIT V

Nitrogen Compounds:

a. Nitro compounds: Nomenclature, acidity of nitro compounds containing (- hydrogens, reductive reactions of aromatic nitro compounds.   

b. Amines: Nomenclature, basicity of amines, classification, relative reactivity, hinsberg method of separation, acylation reactions. Diazotisation and reactions of diazonium salts.

c.  Nitriles and isonitriles: Nomenclature, two methods of synthesis, reactivity and functional reactions.

Outcome: The detailed study on the mechanisms involved in various reactions would help the students to understand the synthesis of higher organic compounds which would be dealt in future classes.

TEXT BOOKS

1. T.R.Morrison and R.N.Boyd, Organic chemistry, pentice hall of India private

    Limited, New Delhi. 

2. I.L. Finar Vol.I. & Vol. II., The Fundamentals Principles of Organic Chemistry, ELBS/Longman.

3. Carey- oragranic chemistry

REFERENCES

1. Jerry March, Reactions and Mechanism 4th ed.

2. Jerry March, Advanced Organic Chemistry

3. Ball & Ball, Advanced pharmaceutical organic chemistry. 

4. Bruce, Organic chemistry.

5. Pillai- oraganic chemistry

6. A Text book of Organic Chemistry by Tiwari – Vikas publications
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 (R13105) ANATOMY PHYSIOLOGY AND HEALTH EDUCATION

Objectives: This course is designed to impart a fundamental knowledge on the structure and functions of the human body .The overall anatomy and physiology of organ systems and their coordination are being dealt.

UNIT I 

Scope of Anatomy and Physiology and basic terminology used in these subjects. Structure of cell, its components and their function. Elementary tissues of the human body: epithelial, connective, muscular and nervous tissues, their sub‑ types and characteristics. Body fluids, Homeostasis

Skeletal system:  Structure, composition and functions of skeleton, classification of joints, types of movements at joints, 

Skeletal muscles: Gross anatomy, physiology of muscle contraction, physiological properties of skeletal muscles and their disorders. Rhematiod arthritis, gout

UNIT II

Haemopoietic system and Lymphatic System: Composition and functions of blood and its elements, their disorders, blood groups and their significance, mechanism of coagulation, disorders of platelets and coagulation. Anemias and its types, lymph nodes, vessels, lymph organs.

Cardiovascular system: Basic anatomy, physiology and conduction system of heart, blood vessels and circulation. Basic pulmonary, coronary, hepatic, system, understanding of cardiac cycle, cardiac output, heart sounds and electrocardiogram.  blood pressure and its regulation. Brief outline of cardiovascular disorders like hypertension, hypotension, atherosclerosis, angina, myocardial infarction, congestive heart failure and cardiac arrhythmias. 

UNIT III

Digestive System: Gross anatomy of the gastro-intestinal tract, functions of its different parts including those of liver, pancreas and gall bladder, various gastrointestinal secretions and their role in the absorption and digestion of food, peptis ulcer, ulcerative colitis, hepatic disorder, cholecystitis. 
UNIT IV

Concept of health and diseases:  Disease causing agents and prevention of disease, balanced diet and nutritional deficiency disorders.

Demography and Family Planning: Demography cycle, population problem, family planning and various contraceptive methods. Medical termination of pregnancy.
UNIT V

Brief outline of communicable diseases, 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).

Outcome: Describes the structure and functions of various organs of the human body and mechanisms in the maintenance of normal functioning and disease state are knows.

TEXT BOOKS

1.
Tortora, G.J and Anagnodokas, Principles of Anatomy and Physiology, N.P  Harper & Row Publishers N.Y

2.  Ross & Willson, Text Book of Human Anatomy, M.J.Mycek S.B Gerther and  MMPER

3.  Fundamantals of Anatomy & Physiology by Donald C Rizzo

4. Human Antomy and Physiology with health education by Padma B Sanghani

REFERENCES

1. Guyton, Textbook of Medical Physiology, AC Guyton WB Sannders Company, 1995.

2. K. Sembulingam and Prema Sembulingam, Essentials of Medical Physiology, 3rd Edition, Jaypee Bros., New Delhi.

3. M.N.Gosh, Human Physiology

4. Julia F. Gui, Learning Human Anatomy: A Laboratory Text

5. Elaine N. Marieb, Essential of Human Anatomy & Physiology

6.
C.C.Chatterjee, Human Physiology.

7.
Mc Kinley, Human Anatomy.

8
Rizzo, fundamental of Anatomy Physiology.

9.     Cinnamon.V, Jennifer. R, Andrew.R, Seeley’s Fundamentals of human  anatomy and physiology

10.
Atlas of anatomy by Anne M Glory,Brian R Macpherson, Lawrance M Ross

11.  Essentials of human physiology of pharmacy by Laurie Kelly Mc Lorry
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(R13106) ENGLISH 

Introduction:

In view of the growing importance of English as a tool for global communication and the consequent emphasis on training students to acquire communicative competence, the syllabus has been designed to develop linguistic and communicative competencies of Engineering students. The prescribed books and the exercises are meant to serve broadly as students’ handbooks.  

In the English classes, the focus should be on the skills of reading, writing, listening and speaking and for this the teachers should use the text prescribed for detailed study. For example, the students should be encouraged to read the texts/selected paragraphs silently. The teachers can ask comprehension questions to stimulate discussion and based on the discussions students can be made to write short paragraphs/essays etc. 

The text for non-detailed study is for extensive reading/reading for pleasure. Hence, it is suggested that they read it on their own the topics selected for discussion in the class. The time should be utilized for working out the exercises given after each section, as also for supplementing the exercises with authentic materials of a similar kind for example, from newspaper articles, advertisements, promotional material etc.. However, the stress in this syllabus is on skill development, fostering ideas and practice of language skills.

Objectives:

a. 
To improve the language proficiency of the students in English with emphasis on LSRW skills.

b. 
To equip the students to study academic subjects more effectively using the theoretical and practical components of the English syllabus. 

c. 
To develop the study skills and communication skills in formal and informal situations. 

SYLLABUS:

Listening Skills:

Objectives

1. To enable students to develop their listening skill  so that they may appreciate its role in the LSRW skills approach to language and improve their pronunciation

2. To equip students with  necessary training in listening so that they can comprehend the speech of people of different backgrounds and regions 
Students should be given practice in listening to the sounds of the language to be able to recognise them, to distinguish between them to mark stress and recognise and use the right intonation in sentences.

   • Listening for general content

• Listening to fill up information 

• Intensive listening

• Listening for specific information

Speaking Skills:

Objectives

1. To make students aware of the role of speaking in English and its contribution to their success. 

2. To enable students to express themselves fluently and appropriately in social and professional contexts.

• Oral practice

• Describing objects/situations/people

• Role play – Individual/Group activities (Using exercises from the five units of the prescribed text: Skills Annexe -Functional English for Success)
• Just A Minute(JAM) Sessions.

Reading Skills:

Objectives

1. To develop an awareness in the students about the significance of silent reading and comprehension.

2. To develop the ability of students to guess the meanings of words from context and grasp the overall message of the text, draw inferences etc.

• Skimming the text

• Understanding the gist of an argument

• Identifying the topic sentence

• Inferring lexical and contextual meaning

• Understanding discourse features

• Scanning 

• Recognizing coherence/sequencing of sentences

NOTE : The students will be trained in reading skills  using the prescribed text for detailed study. 

They will be examined in reading and answering questions using ‘unseen’ passages which may be taken from authentic texts, such as magazines/newspaper articles. 

Writing Skills :

Objectives

1. To develop an awareness in the students  about writing as an exact and formal skill

2. To equip them with the components of different forms of writing, beginning with the lower order ones. 

• Writing  sentences

• Use of appropriate vocabulary

• Paragraph writing

• Coherence and cohesiveness

• Narration / description

• Note Making

• Formal and informal letter writing

• Describing graphs using expressions of comparison

TEXTBOOKS PRESCRIBED:

In order to improve the proficiency of the student in the acquisition of the four skills mentioned above, the following texts and course content, divided into Five Units, are prescribed:

For Detailed study: First Textbook: “Skills Annexe -Functional English for Success”, Published   by Orient Black Swan, Hyderabad
For Non-detailed study
1. Second text book “Epitome of Wisdom”, Published by Maruthi Publications, Guntur
The course content and study material is divided into Five Units.
Unit –I:

1. Chapter  entitled  ‘Wit and Humour’ from ‘Skills Annexe’ -Functional English for Success, Published   by Orient Black Swan, Hyderabad

2. Chapter   entitled ‘Mokshagundam Visvesvaraya’ from “Epitome of Wisdom”,   Published   by Maruthi Publications, Hyderabad.

L-Listening For Sounds, Stress and Intonation

S-Greeting and Taking Leave, Introducing Oneself and Others (Formal and Informal Situations) 

R- Reading for Subject/ Theme

W- Writing Paragraphs

G-Types of Nouns and Pronouns

V- Homonyms, homophones synonyms, antonyms

Unit –II

1. Chapter entitled “Cyber Age” from “Skills Annexe -Functional English for Success” Published   by Orient Black Swan, Hyderabad.

2 Chapter entitled ‘Three Days To See’ from “Epitome of Wisdom”,   Published by Maruthi Publications, Hyderabad.

L – Listening for themes and facts

S – Apologizing, interrupting, requesting and making polite conversation

R- for theme and gist

W- Describing people, places, objects, events

G- Verb forms

V- noun, verb, adjective and adverb

Unit –III

1. Chapter entitled ‘Risk Management’ from “Skills Annexe -Functional English for Success”  Published   by Orient Black Swan, Hyderabad
2. Chapter   entitled  ‘Leela’s Friend’ by R.K. Narayan  from “Epitome of Wisdom”,   Published  by  Maruthi Publications, Hyderabad 
L – for main points and sub-points for note taking

S – giving instructions and directions; Speaking of hypothetical situations

R – reading for details

W – note-making, information transfer, punctuation

G – present tense

V – synonyms and antonyms

Unit –IV  

1. Chapter entitled ‘Human Values and Professional Ethics’ from “Skills Annexe -Functional English for Success”  Published   by Orient Black Swan, Hyderabad

2. Chapter entitled    ‘The Last Leaf’ from “Epitome of Wisdom”,   Published  by  Maruthi Publications, Hyderabad 
L -Listening for specific details and information

S- narrating, expressing opinions and telephone interactions

R -Reading for specific details and information

W- Writing formal letters and CVs

G- Past and future tenses

V- Vocabulary - idioms and Phrasal verbs

Unit –V

1. Chapter entitled ‘Sports and Health’ from “Skills Annexe -Functional English for Success”  Published   by Orient Black Swan, Hyderabad

2. Chapter entitled ‘The Convocation Speech’ by N.R. Narayanmurthy’ from “Epitome of Wisdom”,   Published  by  Maruthi Publications, Hyderabad 

L- Critical Listening and Listening for speaker’s tone/ attitude 

S- Group discussion and Making presentations

R- Critical reading, reading for reference

W-Project proposals; Technical reports, Project Reports and Research Papers

G- Adjectives, prepositions and concord

V- Collocations and Technical vocabulary

Using words appropriately

* Exercises from the texts not prescribed shall also be used for classroom tasks.
REFERENCES :
1. Contemporary English Grammar Structures and Composition by David Green, MacMillan Publishers,  New Delhi. 2010. 
2. Innovate with English:  A Course in English for Engineering Students, edited by T Samson, Foundation Books.

3. English Grammar Practice, Raj N Bakshi, Orient Longman.

4. Technical Communication by Daniel Riordan. 2011. Cengage Publications. New Delhi.
5. Effective  English,  edited by  E  Suresh  Kumar,  A  RamaKrishna Rao, P  Sreehari,  Published  by Pearson
6. Handbook of English Grammar& Usage, Mark Lester and Larry Beason, Tata Mc Graw –Hill.


7. Spoken English, R.K. Bansal & JB Harrison, Orient Longman.

8. Technical Communication, Meenakshi Raman, Oxford University Press

9. Objective English Edgar Thorpe & Showick Thorpe, Pearson Education 

10. Grammar Games, Renuvolcuri Mario, Cambridge University Press. 

11. Murphy’s English Grammar with CD, Murphy, Cambridge University Press. 

12. Everyday Dialogues in English, Robert J. Dixson, Prentice Hall India Pvt Ltd., 

13. ABC of Common Errors Nigel D Turton, Mac Millan Publishers.

14. Basic Vocabulary Edgar Thorpe & Showick Thorpe, Pearson Education

15. Effective Technical  Communication, M Ashraf Rizvi, Tata Mc Graw –Hill.


16. An Interactive Grammar of Modern English, Shivendra K. Verma and Hemlatha Nagarajan , Frank Bros & CO

17. A Communicative Grammar of English, Geoffrey Leech, Jan Svartvik, Pearson Education

18. Enrich your English, Thakur K B P Sinha, Vijay Nicole Imprints Pvt Ltd.,

19. A Grammar Book for You And I, C. Edward Good, MacMillan Publishers

Learning Outcomes:

1. Usage of English Language, written and spoken.

2. Enrichment of comprehension and fluency

3. Gaining confidence in using language in verbal situations.
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 (R13107) REMEDIAL BIOLOGY

Objective: This is an introductory course in biology which gives detailed study on natural sources such as plant and animal origin. This subject deals with the plant cell, animal cell classifications plant kingdom and study of animal issues and study about frogs and some animals.

UNIT I 

Plant cell and tissues: ultra structure of plant cell and its inclusions. Cell division-mitosis and meiosis. Types of tissues and their functions, tissue systems.

UNIT II

Morphology and histology of root, stem, bark, wood, leaf, flower, fruit and seed.  Modifications of root and stem.

UNIT III

Taxonomy: Systemic position and classification of following families: leguminaceae, umbelliferae, apocyanaceae, solanaceae and liliaceae.

UNIT IV

Animal cells and tissues: ultrastructure of animal cell, cell division, types of cells and tissues and their functions
Study of anatomy of frog; Basic study of digestive system, CVS, nervous system, respiratory system, genito-urinary system, musculoskeletal system.

UNIT V

Structure and life history of parasites illustrated by Amoeba, Entamoeba, Trypanosome, Plasmodium, Taenia, Ascaris, Schistosoma, Oxyuris and Ancylostoma

Outcome: The student will learn details about plant and animal cells plant taxonomy classification and some aspects of physiology of frogs and animals.

SUGGESTED TEXT BOOKS

1. Intermediate First Year and Second Year Botany / Zoology Text Books printed and published by Telugu Academy, Himayatnagar, Hyderabad.

2. A.C. Dutta, Text Book of Botany 

3. Botnay for Degree students Vol I & II by B.P. Pandey

4. Enger- Concepts biology
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(R13108) REMEDIAL BIOLOGY LAB

a. Introduction to simple and compound microscope and their handling

b. Morphological study of various plant parts

c. Study of histology of monocot root, stem, leaf and dicot root, stem and leaf

d. Systemic study of representatives of following families: apocyanaceae, solanaceae, three sub families of leguminaceae and liliaceae

e.            Demonstration of various systems of frog

f.             Study of structure of human parasites and insects mentioned in theory   

               with the help of specimen.

g.            Microscopic examination of specimens slides related to plant  

               and animal tissues
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(R13109) DISPENSING & GENERAL PHARMACY LAB 

1. Dispensing of prescriptions falling under the categories; Mixtures, solutions, emulsions, creams, ointments, powders, pastes, lotions, liniments, inhalations, paints, syrups, Suppositories etc.

2. Identification of various types of incompatabilities in a prescription, correlation thereof and dispensing of such prescriptions.

3. Dispensing procedures involving pharmaceutical calculations, pricing of prescriptions and dosage calculations for paediatric and geriatric patients.

4. Dispensing of prescriptions involving adjustment of tonicity.

5. Categorization and storage of pharmaceutical products based on legal requirements of labelling and storage.

6. Project report on visit to the community pharmacy for Counseling on the rational use of drugs and aspects of health care.

REFERENCES: 

1. Pharmaceutics –I, Practical manual by N.K.Jain, Vijay Mishra

2. dispensing pharmacy practical manual by B.S.Sanmethi, K.Mehta and Anshu Gupta
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i. (R13110) PHARMACEUTICAL INORGANIC CHEMISTRY LAB

List of experiments:

A) Limit tests for the following as per the procedure given in Indian Pharmacopoeia (1996 – including the latest addenda)

1) Chlorides

2) Sulphates

3) Heavy metals

4) Iron

5) Arsenic (demonstration)


B)
6)  
Balances and Weighing; Calibration of weights, Pipette and 
Burette.

7) Preparation and standardization of Hydrochloric acid solution (0.1N).

8) Preparation and standardization of Potassium permanganate solution (0.1N & 0.1M).

9) Preparation of a primary standard solution of 0.1N Potassium hydrogen-phthalate.

10)  Preparation and standardization of 0.1N EDTA solution.

11)  Preparation and purification of Boric acid.

12) Preparation and purification of Sodium citrate.

13)  Preparation and purification of Potash alum.

14) Preparation and purification of Magnesium stearate.

15)  Assay of sodium bicarbonate and assay of Boric acid (Neutralization).

16)  Assay of Calcium gluconate (or) any calcium compounds (Complexometry).

17)  Assay of Copper sulphate (Redox titration).

18) Assay of Sodium acetate (Non-aqueous titration). 

19) Assay of Ferrous sulphate (Oxidation-reduction / Redox titration).

20) Exercises related to assay by Gravimetric method.

REFERENCES

1. Indian Pharmacopoeia - 2010.
2. Vogel’s Qualitative Analysis
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(R13111) PHARMACEUTICAL ORGANIC CHEMISTRY-I LAB

I Introduction to Equipment & Glassware

1.  Determination of melting point/boiling point by Thiels method.

2.  Determination of Mixed melting point for organic compounds.

3. Recrystallization (Purification including decolourization) of two organic compounds.

4. Purification and drying of organic solvents. 

II. Preparation of organic compounds (each involving a specific organic reaction covered in theory)
1. 
N-Acetylation

:
Preparation of Acetanilide from Aniline

2.    O-Acetylation

:
Preparation of Aspirin from Salicylic   acid 

3.
Nuclear Bromination
:
Preparation of p-Bromoacetanilide from 






Acetanilide

4.
Hydrolysis

:
Preparation of p-Bromoaniline from 






p-Bromoacetanilide

5.
Nuclear Nitration
:
Preparation of m-Dinitrobenzene from 






nitrobenzene

6.
Oxidation

:
Preparation of Benzoic acid from





:
Benzyl chloride

7.
Esterification

:
Preparation of n-Butylacetate from






n-Butylalcohol

8.
Etherification 
:
Preparation of (-Naphthyl methyl ether 






from (-Naphthol 

9.
(-Halogenation
: 
Preparation of Iodoform from Oxidation of Acetone

10.
Extensive Nuclear Substitution:
Preparation of Tribromophenol or BrominationTribromoaniline from Phenol or Aniline 

III. Systematic qualitative Analysis (Identification) of Monofunctional Organic Compounds:

Avoid water-soluble compounds, and compounds containing more than one functional group; at least six individual compounds to be analyzed.

REFERENCES

1. 
Vogel’s Text Book of Practical Organic Chemistry, 5th Edition.

2. 
R.K. Bansal, Laboratory Manual of Organic Chemistry.

3. 
O.P. Agarwal, Advanced Practical Organic Chemistry.

4. 
F.G.Mann & B.C. Saunders, Practical Organic Chemistry.

5. 
Organic Chemistry a lab manual, Cengage learning India Pvt. Ltd. By Pavia 

6.     Advanced Practical Organic Chemistry,  Vishoi-Vikas Publications.
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(R13112) ANATOMY, PHYSIOLOGY & HELATH EDUCATION

(21 Experiments)

1. Study of human skeleton – 2 Experiments

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

3. Microscopic study of different tissues – 3 Experiments.

4. Estimation of Haemoglobin in blood, Determination of bleeding time, clotting time – 3 Experiments.

5. Estimation of R.B.C. count – 2 Experiments.

6. Estimation of W.B.C count – 2 Experiments.

7. Estimation of D.L.C. – 2 Experiments.

8. Recording of body temperature, pulse rate and blood pressure, basic understanding of electrocardiogram‑PQRST waves and their significance          – 3 Experiments.

9. Determination of vital capacity, experiments on spirometry – 2 Experiments.

REFERENCES

1. Plummer, Practical Biochemistry 

2. Elaine N. Marieb, Human Anatomy & Physiology.

3. A.K. Chartterjee, Human Physiology 

4. C.L. Ghai, Pratical Physiology
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ENGLISH LANGUAGE COMMUNICATION SKILLS LAB

The Language Lab focuses on the production and practice of sounds of language and familiarises the students with the use of English in everyday situations and contexts. 

Objectives

· To facilitate computer-aided multi-media instruction enabling individualized and independent language learning  

· To sensitise the students to the nuances of English speech sounds, word accent, intonation and rhythm 

· To bring about a consistent accent and intelligibility in their pronunciation of  English by providing an opportunity for practice in speaking

· To improve the fluency in spoken English and neutralize mother tongue influence

· To train students to use language appropriately for interviews, group discussion and public speaking

Syllabus: English Language Communication Skills Lab shall have two parts:

a. Computer Assisted Language Learning (CALL) Lab

b. Interactive Communication Skills (ICS) Lab

The following course content is prescribed for the English Language Communication Skills Lab 

Exercise – I


CALL Lab: Introduction to Phonetics – Speech Sounds – Vowels and Consonants     

ICS Lab: Ice-Breaking activity and JAM session

Articles, Prepositions, Word formation- Prefixes & Suffixes, Synonyms & Antonyms

Exercise – II

CALL Lab: Structure of Syllables - Past Tense Marker and Plural Marker – Weak Forms and Strong Forms - Consonant Clusters. 

ICS Lab: Situational Dialogues – Role-Play- Expressions in Various Situations – Self-introduction and Introducing Others – Greetings – Apologies – Requests – Social and Professional Etiquette - Telephone Etiquette.

Concord (Subject in agreement with verb) and Words often misspelt- confused/misused

Exercise - III

CALL Lab: Minimal Pairs- Word accent and Stress Shifts- Listening Comprehension. 

ICS Lab: Descriptions- Narrations- Giving Directions and guidelines. 

Sequence of Tenses, Question Tags and One word substitutes. 

Exercise – IV

CALL Lab: Intonation and Common errors in Pronunciation. 

ICS Lab: Extempore- Public Speaking 

Active and Passive Voice, –Common Errors in English, Idioms and Phrases

Exercise – V

CALL Lab: Neutralization of Mother Tongue Influence and Conversation Practice

ICS Lab: Information Transfer- Oral Presentation Skills

Reading Comprehension and Job Application with Resume preparation. 

Minimum Requirement of infra structural facilities for ELCS Lab:

1. Computer Assisted Language Learning (CALL) Lab: 

The Computer aided Language Lab for 40 students with 40 systems, one master console, LAN facility and English language software for self- study by learners.

System Requirement (Hardware component):

Computer network with Lan with minimum 60 multimedia systems with the following specifications:

i) P – IV Processor

a) Speed – 2.8 GHZ

b) RAM – 512 MB Minimum

c) Hard Disk – 80 GB

ii) Headphones of High quality
2. Interactive Communication Skills (ICS) Lab : 

The Interactive Communication Skills Lab: A Spacious room with movable chairs and audio-visual aids with a Public Address System, a T. V., a digital stereo –audio & video system and camcorder etc.

Books Suggested for English Language Lab Library (to be located within the lab in addition to the CDs of the text book which are loaded on the systems):

1. Suresh Kumar, E. & Sreehari, P. 2009. A Handbook for English Language Laboratories. New Delhi: Foundation

2. Speaking English Effectively 2nd Edition by Krishna Mohan and N. P. Singh, 2011. Macmillan Publishers India Ltd. Delhi.

3. Sasi Kumar, V & Dhamija, P.V. How to Prepare for Group Discussion and Interviews. Tata McGraw Hill

4. Hancock, M. 2009. English Pronunciation in Use. Intermediate. Cambridge: CUP

5. Spoken English: A Manual of Speech and Phonetics by R. K. Bansal & J. B. Harrison. 2013. Orient Blackswan. Hyderabad.

6. Hewings, M. 2009. English Pronunciation in Use. Advanced. Cambridge: CUP

7. Marks, J. 2009. English Pronunciation in Use. Elementary. Cambridge: CUP

8. Nambiar, K.C. 2011. Speaking Accurately. A Course in International Communication. New Delhi : Foundation

9. Soundararaj, Francis. 2012. Basics of Communication in English. New Delhi: Macmillan
10. Spoken English (CIEFL) in 3 volumes with 6 cassettes, OUP.

11. English Pronouncing Dictionary Daniel Jones Current Edition with CD.

12. A textbook of English Phonetics for Indian Students by T. Balasubramanian (Macmillan)

13. Prescribed Lab Manual: A Manual entitled “English Language Communication Skills (ELCS) Lab Manual- cum- Work Book”, published by Cengage Learning India Pvt. Ltd, New Delhi. 2013

DISTRIBUTION AND WEIGHTAGE OF MARKS

English Language Laboratory Practical Examination:

1. The practical examinations for the English Language Laboratory shall be conducted as per the University norms prescribed for the core engineering practical sessions.

2. For the Language lab sessions, there shall be a continuous evaluation during the year for 25 sessional marks and 50 year-end Examination marks. Of the 25 marks, 15 marks shall be awarded for day-to-day work and 10 marks to be awarded by conducting Internal Lab Test(s). The year- end Examination shall be conducted by the teacher concerned with the help of another member of the staff of the same department of the same institution.

Learning Outcomes:

1. Better Understanding of nuances of language through audio- visual experience and group activities

2. Neutralization of accent for intelligibility

3. Speaking with clarity and confidence thereby enhancing employability skills of the students
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(R13201) PHARMACEUTICAL UNIT OPERATIONS- I

Objective: The student shall be exposed to various aspects of handling of fluids, application of filtration, centrifugation, crystallization and humidification in pharmaceutical industry.
UNIT I

a. 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.

b. 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.

.
UNIT II    

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 of filtration, optimum-cleaning cycle in batch filters.

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

UNIT III   

Crystalization: Characteristics of crystals like; purity, size, shape, geometry, habit, forms, size and factors affecting it. Solubility curves and calculation of yields. Supersaturation theory and its limitations. Nucleation mechanisms, crystal growth. Study of various types of crystallizers such as Swenson walker crystalizer,  vacuum crystalizer, crystal crystallizer. Caking of crystals and its prevention. Numerical problems on yields.

UNIT IV   

Distillation: Raoult's law, phase diagrams, volatility, simple steam and flash distillations, principles of rectification, Azeotropic and extractive distillation. 

UNIT V  

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

Outcomes: Student will understand the concepts of fluid flow, parameter of filtration, centrifugation, crystallization and humidification. They also understand the safety factors and posses a sound knowledge on the above aspects.

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
6. Essentials  of pharmaceutical engineering by D.V.Derle
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 (R13202) PHARMACEUTICAL ORGANIC CHEMISTRY - II 

Objective: The chemistry of highly complicated organic compounds like polynuclear hydrocarbons and heterocyclic compounds are discussed along with their stereochemical aspects
Note: Definition, nomenclature, structure, aromaticity, reactivity, acidity-basicity and characteristic reactions of the following heterocyclic compounds.of Unit I and II


Few Examples of Drugs which contain the cited ring system.

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, Cinnoline, Quinazoline and Quinoxaline.
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 (R & S), sequence rules (with examples), enantiomers, meso compounds, racemic mixture, resolution.

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

UNIT IV

a) Polynuclear aromatic hydrocarbons: Nomenclature, structure and aromatic character of naphthalene, anthracene, phenanthrene and naphthacene resonance structures, electron density and reactivity. Electrophilic substitution, oxidation and reduction reactions.

b)Purine derivatives (xanthine bases): Chemical structures of uric acid and

methylated xanthines (caffeine, theophylline and theobromine) of physiological/ pharmaceutical significance.

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

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

A. 
Beckmann rearrangement

B. 
Birch reduction

C. 
Mannich reaction

D. 
Michael addition reaction

E. 
Wittig reaction

F. 
Lossen rearrangement

G. 
Curtius rearrangement

H. 
Schmidt reaction

Outcome: As the structural and stereochemical aspects and chemistry of organic compounds are discussed, it would help the students to have a good command over structural composition of organic compounds to evaluate and analyze the chemistry of these compounds

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. Reagents & reaction by O.P Agarwal

4. Oraganic reactions,Stereo chemistry&mechanizam by PS Kalsi

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

5. Eliel, Stereochemistry of Organic compounds.

6. Arun Bahl & S.S Bahl, Advanced Organic Chemistry
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 (R13203) STATISTICAL METHODS AND COMPUTER APPLICATIONS

Section - A: Bio-statistics

Objective: The objective of the course, centered around various techniques, collection of data and its treatment; Probability and distribution, correlation, regression and statistical inferences, besides computer application.
UNIT I 

i. Data collection and treatment: Data Colection and organization, diagrammatic representation of data( bar, pie, 2-D and 3-D diagrams), standard deviation and standard error of means, co-efficient of variation, Correlation and regression analysis. 

ii. Probability and Distributions: Bayer’s theorem, probability theorem, elements of binomial and poison distribution, normal distribution curve and properties.
UNIT II 

Statistical inference: Common parametric and non-parametric tests (t-test, F-test, X2-test employed in testing of significance in biological/pharmaceutical experiments and elements of ANOVA (One way and two way). 

UNIT III

Design of experiments: Basic concepts of CRD, RBD and Latin square designs.

Sampling and Quality Control: Concept of random sampling, statistical QC charts. Applications of statistical concepts in pharmaceutical sciences.

Section - B: Computer Applications

UNIT IV 

MS-Excel: Basics, spreadsheets, data types, formulas, formatting, charts, graphs. Calculation of statistical parameters using excel.

MS-Power Point: Power point Basics, views, slide controls, applied design, page setup, templates, back ground control, colour screens, transitions, and animations, working with texts, and working with graphics.

UNIT V

Database Management:  Concepts and Objectives of database management systems, advantages of the database management systems and examples of DBMS packes (like DBASE III)

Introduction to structured Query language (SQL): over view of SQL, Reserved words, SQL Commands.

Computer Applications in pharmaceutical and clinical studies, 

Outcome: At the end of the course the expected outcomes are thorough knowledge of statistical techniques and application of computer in pharmacy

TEXT BOOKS

1. Sanford Boltan, Pharmaceutical statistics, Practical and clinical applications

2. Pranab Kumar Benarjee, Introduction to Biostatistics 

3. Khan and Khanum, Fundamentals of Biostatistics

4. Text book of STATISTICAL Methods and computer applications by Dr. A. Ramakrishna Prasad.

5. Ron Mansfiled, Working In Microsoft Office.

6. Ivan Bayross, SQL, PL/SQL the Programming Language of oracle.

REFERENCE

1. Roger E. Kirk, Statistics an introduction, Thomson Wadsworth

2. Walter T. Ambrosius, Topics in Biostatistics, Humana Press

3. Philip Rowe, Essential Statistics for the Pharmaceutical Sciences, Wiley

4. Dona E. Knath, The Art Of Computer Programming by Pearson Education (Singapore) Pvt. Ltd Delhi, 110 092.

5. Remez Elmasi, Shankar. B. Navathe, Fundamentals Of Database System, Pearson Education (Singapore) Pvt. Ltd Delhi, 110 092.

6. Collins, Dictionary Of Computers and IT by Ian Sinclair, Harper Collins Publishers Glasgow, UK.

7. Y. Raja Raman, Computer Programming in C. 

8. Introduction to Biostatistics by Dr. Pranab Kumar Banarjee

9. Introduction to Biostatistics and research methods by P.S.S. Sundar Rao and J. Richard.

10. Experimental statistics by Dr. K.Balaji: S. Chand Publication
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 (R13204) PHYSICAL PHARMACY – I

Objective: The student shall know important physical properties of drug molecules, phase value & its importance. Different law of thermodynamics, electrolyte and non-electrolyte solutions, importance of pH and drug research.

UNIT I

Physical properties of Drug Molecules: Dielectric constant induced polarization, dipole moment, refractive index and molar refraction and optical rotatory dispersion.

UNIT II

a. Phase equilibria and the phase rule:- System containing single component, System containing  two component, two component system containing solid and liquid phases, three component systems
b. Thermodynamics: The first law of thermodynamics. The second law of thermodynamics. The third law of thermodynamics, Free energy functions and applications.

UNIT III
a. Solutions of Electrolytes:  Properties of solutions of electrolytes. The Arrhenius theory of electrolyte dissociation.  The modern theory of strong electrolytes and other coefficients for expressing colligative properties.

b. Solutions of Non electrolytes: Concentration expressions, ideal and real solutions, colligative properties, molecular weight determinations.
UNIT IV
Ionic equilibria:  Modern theories of acids, bases and salts, Sorensen's pH scale, species concentration as a function of pH, calculation of pH and acidity constants.

UNIT V

Buffers and buffered isotonic systems:  The buffer equation, buffer capacity, buffers in pharmaceutical and biological systems, buffered isotonic solutions, methods of adjusting tonicity and pH (relevant numerical problems).

Outcomes: Student will know about physical properties of molecules, three laws of thermodynamics, properties of electrolytes and non electrolytes, pH and buffers. They also understand the importance of these studies in the physical pharmaceutics & Formulation development.  

TEXT BOOKS

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

2. C.V.S.Subramanyam, Essentials of Physical Pharmacy, Vallabh Prakashan. 

3. B.S Bahl, Arun Bahl and G.D Tuli, Essentials of Physical Chemistry.

4. Derle D.V., Essentials of Physical Pharmacy

REFERENCES

1. Pharmacopoeias, (I.P., B.P., U.S.P. and European.)

2. Martindale, The Extra Pharmacopoeia; latest edition, the Royal Pharmaceutical Society.

3. Lippincott Williams and Wilkins, Remington Pharmaceutical Sciences.

4. Robin. J. Haiwan, Hand Book of Pharmacy & Health Care ED, The Pharma Press UK. 

5. Physical Pharmaceutics by Surydevara Vidhyadhara
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(R13205) ANATOMY, PHYSIOLOGY AND PATHOPHYSIOLOGY

Objectives: This course is designed to impart a fundamental knowledge on the structure and functions of the human body. Since a medicament, which is produced by pharmacist, is used to correct the deviations in human body, it enhances the understanding of how the drugs act on the various body systems in correcting the disease state of the organs

UNIT I

Central Nervous System: Functions of different parts of brain and spinal cord. Neurochemical transmission in the central nervous system, reflex action, electroencephalogram, cranial nerves and their functions. epilepsy, psychosis, depression, mania, Parkinsonism, Alzheimer’s disease.

Autonomic Nervous System: Physiology and functions of autonomic nervous system. Mechanism of neurohumoral transmission in the A.N.S.
UNIT II

Respiratory System: Anatomy of respiratory organs. Functions of respiration, mechanism and regulation of respiration, respiratory volumes and vital capacity. Asthma, tuberculosis.

Urinary System: Various parts, structures and functions of the kidney and urinary tract. Physiology of urine formation and acid base balance, urinary tract infections. acute and chronic renal failure.

UNIT III

Endocrine System: Basic anatomy and physiology of pituitary, thyroid, parathyroid, adrenals, pancreas, testes and ovary, their hormones and functions. Diabetes, Hyperthyroidism, and Hypothyroidism.

UNIT IV

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 V

Basic Principles of Cell Injury , Adaptation & process of inflammation: Causes of cellular injury, pathogenesis, morphology of cell injury.  Cellular adaptations, atrophy, hypertrophy. acute and chronic inflammation, mediators of inflammation, brief outline of the process of repair.

Outcomes: Knowledge on  structure and functions of various organs of the human body and the interlinked mechanisms in the maintenance of normal functioning (homeostasis) of human body and the pathological states

TEXT BOOKS

1.
Tortora, G.J and Anagnodokas, Principles of Anatomy and Physiology, N.P Harper & Row Publishers N.Y

2.
 Ross & Willson, Text Book of Human Anatomy, M.J.Mycek S.B Gerther and MMPER

3.
Robbins, SL & Kumar, Basic Pathology.

4.     Human physiology by D.U Silverthorn and Bruce R. Johnson:PHI Learning publication
REFERENCES:

1. Guyton, Textbook of Medical Physiology, AC Guyton WB Sannders Company, 1995.

2. K. Sembulingam and Prema Sembulingam, Essentials of Medical Physiology, 3rd Edition, Jaypee Bros., New Delhi.

3. M.N.Gosh, Human Physiology

4. Julia F. Gui, Learning Human Anatomy: A Laboratory Text

5. Elaine N. Marieb, Essential of Human Anatomy & Physiology

6. C.C.Chatterjee, Human Physiology.

7. Mc Kinley,Human Anatomy.

8. Rizzo, fundamental of Anatomy Physiology.

9. Cinnamon.V, Jennifer. R, Andrew.R, Seeley’s Fundamentals of human 
anatomy and physiology
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(R13206) PHARMACEUTICAL ORGANIC CHEMISTRY-II LAB

I.
Synthesis of some simple heterocyclic compounds.

a. 3, 5-Dimethylpyrazole from Acetylacetone.

b. 3, 5-Dimethylisoxazole 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)

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

III.          Systematic analysis of organic binary mixtures (Minimum 4 numbers)

REFERENCES

1. 
Indian Pharmacopoeia– 2010.

2. 
A.I. Vogel’s – Practical Organic Chemistry

3.  Mann and Sounders, Pratical organic chemistry
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(R13207) STATISTICAL METHODS AND COMPUTER APPLICATIONS LAB

1. Solving biostatistics problems related to inference, sampling, graphical representation of data etc., with the help of calculators & software programs like Graph-pad. 

2. Sample programs in C: Program to calculate simple and complex arithmetic expressions, program using structures, program using loops and nested loops, program using functions and simple programs using arrays.

3. Operating systems like WINDOWS, UNIX, etc.

4. Software packages like MS-WORD, EXCEL, ACCESS, and POWER POINT.
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(R13208) PHYSICAL PHARMACY – I   LAB

1. Percent composition determination by Capillary Flow method

2. Percent composition determination by polarimeter & refractometer 

3. Molecular weight determination by Landsberger method. 

4. Molecular weight determination by Rast camphor method. 

5. Calibration of pH Meter

6. pH Estimation – pH meter 

7.
pH Estimation – colourimetric method. 

8. 
pH Estimation by Half Neturalization Method


9.
Refractive index of liquids. 

10.
Molar refraction determination

11.
Effect of dielectric constant on the solubility of the drug.

12.
Phenol water system – CST

13. 
Lower consolute temperature – Tirethanol amine and Water

14. 
Heat of neutralization 

15. 
Phase diagram - Phenol – Water, Effect of Impurities.

16.
Ternary phase diagram.

17. 
Preparation of Buffers and Buffer Capacity Determination.
REFERENCES:

1. Physical pharmacy practical book  by C.V.S. Subramanyam
2. Physical pharmacy practical text by Guru Prasa Mohanta, Prabal Kumar Manne
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 (R13209) ANATOMY, PHYSIOLOGY & PATHOPHYSIOLOGY
(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,   Diapharagm 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. Study of special senses with the help of charts and models
REFERENCES

1. Plummer, Practical Biochemistry 

2. Chatterjee, Human Physiology 

3.
C.L. Ghai, Pratical Physiology
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(R13301) PHARMACEUTICAL UNIT OPERATIONS – II

Objective: The student shall be taught on operations like evaporation, drying, objective of size reduction, size separation and mixing.

UNIT I

Evaporation: Basic concept of phase equilibria, factors affecting the evaporation, evaporators, film evaporators, and single effect evaporators.

UNIT II 

Drying: Moisture content and mechanism of drying, rate of drying and time of drying calculations, classification and types of dryers, dryers used in pharmaceutical industries tray dryer, Fluid bed dryer, spray dryer and freeze-dryer.

UNIT III
Size Reduction: Definition, objectives of size reduction, factors affecting size reduction, laws governing energy and power requirements of a mill, types of mills including ball mill, hammer mill and fluid energy mill.

UNIT IV

Size Separation: Official standards for powders, sieves, modes of motion in size separation.  Sieve Analysis – Testing of powders.  Equipment for size separation.

UNIT V 

Mixing: Theory of mixing, solid‑solid, solid‑liquid and liquid‑liquid mixing equipment, double cone, twin-shell, silverson mixer, colloid mill, sigma blade mixer, planatery mixer, propeller mixer and turbine mixer.

Outcome: Student will be familiar with concepts of evaporation, drying, size reduction ,mixing and understand the pharmaceutical applications in industry.

TEXT BOOKS

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

2. CVS Subhramanyam, Pharmaceutical Engineering. 

3. K. Samba Murthy, Pharmaceutical Engineering 

4. Mc Cabe & Smidth.Unit Operations.

REFERENCE BOOKS

1. W.I. Macebe and J. C. Smith Macro, Unit Operations To Chemical Engineering, Hill Int. Book Co., London.

2. L. Lachman, H. Lieberman & J. L Kaniz, The Theory And Practice Of Industrial Pharmacy, Lee & Febiger Philadelphia, USA

3. Badzer & Banchoro, Introduction to Chemical Engineering. 
4. Perry’s Handbook of Chemical Engineering
5. M.E.Aulton, Pharmaceutics- The science of dosage form design, 2nd ed.
6. E.A. Rawlin’s, Bentley’s Text Book of Pharmaceutics, 8th ed ELBS
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(R13302) PHARMACEUTICAL BIOCHEMISTRY
Objective:  The metabolism of complex biochemical substances are discussed in detail. The Biochemical organization and Bioenergetics which will help the students to understand the concepts of biochemistry.

UNIT I   

(a) Biochemical organization of the cell, molecular constitutents of membrane, active & passive transport process, sodium and potassium pumps, osmoregulation and heamostatis. 

(b)Bio-energetics: The concept of free energy, laws of thermodynamics.Determination of change in free energy from equilibrium constant & reduction potential. 

(c)The respiratory chain & its role in energy capture & its control. Oxidative phosphorylation & its energetics & Electron Transport Chain, mechanism of actions. Production of ATP and its biological significance

UNIT II

Enzymes & Co-enzymes: Classification, Structure, mechanism of action, properties, factors affecting enzymes action. Activators & de activators of enzymes, enzyme kinetics & enzyme inhibitions, repressions with reference to drug action.

UNIT III
Metabolism of Carbohydrates: Biochemistry of carbohydrates, Glycolysis, glycogenesis, glycogenolysis, gluconeogenesis, Kreb’s cycle, HMP shunt & uronic acid pathways, anaerobic respiration in muscle.

UNIT IV

Metabolism of Proteins: Biochemistry of proteins, Amino acid structure & classifications, de amination, Trans-amination, de-carboxylation, Urea cycle, Metabolism of valine, cystine, cystein, tryptophan, tyrosine, methionine.

UNIT V

(a) Metabolism of Lipids:

Biochemistry of lipids,  Alpha, Beta, Gama & Omega oxidations of fatty acids, bio-synthesis of fatty acids, cholesterol, ketogenesis.

 (b) Introduction to xenobiotic metabolism, detoxification mechanisms, biochemistsry and metabolism of nucleic acids and vitamins.

Outcome: The metabolism of complex biochemical compounds would make the students to gain a good knowledge about biochemical organization in the human system.

TEXT BOOKS

1. Harper’s Biochemistry 

2. A.L.Lehninger, Principles of Biochemistry.

3. Satyanarayana, Text Book of Biochemistry 

4. Text book of biochemistry by S.C.Rastogi

5. Text book of biochemistry by Sindhe and Chatarjee
REFERENCES

1. L.Stryer, Text Book of Bio Chemistry. 

2. E.E Conn & P.K. Stumpf, Outlines of Biochemistry by, Publ, John Wiley & sons, New York.

3. B.Harrow and A. Mazur, Text Book of Biochemistry, WB Saunders Co., Philadelphia.
4. Boyer Rodney, Modern experimental Bio Chemistry.
5. West, Edward Text Book of Biochemistry.

6. Plummer, Practical Bio Chemistry.
7. Denniston, Topping & Caret; General, Organic, and Biochemistry, McGraw-Hill
8. A.V.V.S. Rama Rao, Text Book of Bio Chemistry.
9. Pharmaceutical biochemistry by S.Chand, Dr. K.N.Jayveera, Dr. 
       Subrahmanyam, Dr. K.Yogendra Reddy

10.   Biochemistry atlas by Jan Koolman Klaus -  Heinrich Roehm
    11.   Panini Biochemisty-  an essential text review- thieme publications
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 (R13303) PHARMACOGNOSY -I
Objective: To know the medicinal and pharmaceutical importance of drugs obtained from the natural sources and to acquire the knowledge on crude drugs by studying them under a suitable pharmacognostic scheme.

UNIT I
Definition, History and Scope of Pharmacognosy
Crude drugs : Organized and Unorganized crude drugs, Classification of crude drugs. Scheme for pharmcognostic study of crude drugs.

UNIT II

Cultivation, Collection, Processing of Crude drugs:

Merits and demerits of cultivation of crude drugs. Exogenous factors affecting cultivation. A  brief account of pests and methods of pest control. A  brief introduction to plant growth regulators. Collection and processing of crude drugs.

UNIT III
Quality Control of Crude Drugs: Crude drug adulteration; Types of adulterants, evaluation of a crude drug and methods of evaluation.

UNIT IV

a) A general introduction to carbohydrates, proteins and enzymes

b) Systematic pharmacognostic study of Agar, Isapgol and Gelatin

c) Biological source, collection, preparation, chemical constituents, chemical tests and uses of the following crude drugs – Guar gum, Gum acacia, 
d) Honey, Pectin, Starch, Sterculia, Tragacanth, Papain and Diastase.

UNIT V

a) General Introduction to Lipids

b) Biological source, collection, preparation, chemical constituents, chemical tests and uses of the following crude drugs – Castor oil, Olive oil, Linseed oil, Cod liver oil, Shark liver oil, Cocoa butter, Kokum butter, Bees wax, Wool fat, Lard.

Outcome: At the end of the semester the student shall be aware of different sources of crude drugs, cultivation aspects of medicinal and aromatic plants, evaluation methods for crude drugs, the medicinal importance and the role of crude drugs as excipients in various pharmaceutical dosage forms.

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. Md. Ali, Pharmacognosy.

8. Heinrich, Fundamentals of Pharmacognosy and Phytotherapy.

9. B.P. Pandey, Economic Botany.

10. Pharmacognosy, Phytochemistry, Medicinal Plants by Jean Bruneton

11. Pharmacognosy and  Phytochemistry by Vinod Rangari

12. Anatomy of crude drug by M.A.I yengar

13. Pharmacognosy by C.S. Shah & Qadery

14. Pharmacognosy of powdered crude drugs by M.A.I yengar
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(R13304) PHYSICAL PHARMACY - II

Objective: The student shall be taught on industrial phenomenon of liquids, rate & order of reactants, micromeritics, flow of liquids and type of colloids and their properties.

UNIT I 

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 II 

a. Interfacial Phenomena: Liquid interfaces, measurement of surface and interfacial tensions, adsorption at liquid interfaces. Surface-active agents and HLB scale. Adsorption at solid interfaces. Electrical properties of interfaces. 

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

UNIT III 

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 IV 

Rheology: Newtons law of flow, Newtonian systems, non-Newtonian systems, thixotropy, measurement and applications in formulations.  Determination of viscosity (study of working of different viscometers like cup and bob, Brookfield, ostwald’s, cone and plate, capillary viscometers) and its applications. 

UNIT V 

Coarse Dispersions: Suspensions: Types of suspensions, interfacial properties of suspended particles, stability evaluation, settling in suspensions, formulation of suspensions. 

Emulsions: Theories of emulsification, physical stability of emulsions, preservation of emulsions, rheological properties of emulsions and suspensions. 

Outcome: Student will know about influence of temperature and other factors on rate of reactants, interfacial phenomena, particle size & distribution, Newtonian and Non-Newtonian flows.

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 edn
3. Derle D.V., Essentials of Physical Pharmacy.
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(R13305) ENVIRONMENTAL STUDIES

Objectives:
1. This course will give the importance of maintenance of ecological balance for sustainable development.

2. Understanding the impacts of developmental activities and mitigation measures.

3. Understanding of environmental policies and regulations 

UNIT-I : 

Ecosystems: Definition, Scope and Importance of ecosystem. Classification, structure and function of an ecosystem, Food chains, food webs and ecological pyramids. Flow of energy, Biogeochemical cycles, Bioaccumulation, Biomagnification, ecosystem value, services and carrying capacity, Field visits.
UNIT-II:  

Natural Resources: Classification of Resources:  Living and Non-Living resources, water resources: use and over utilization of surface and ground water, floods and droughts, Dams: benefits and problems. Mineral resources: use and exploitation, environmental effects of extracting and using mineral resources, Land resources: Forest resources, Energy resources: growing energy needs, renewable and non renewable energy sources, use of alternate energy source, case studies. 
UNIT-III: 

Biodiversity and Biotic Resources: Introduction, Definition, genetic, species and ecosystem diversity. Value of biodiversity; consumptive use, productive use, social, ethical, aesthetic and optional values. India as a mega diversity nation, Hot spots of biodiversity. Field visit. Threats to biodiversity: habitat loss, poaching of wildlife, man-wildlife conflicts; conservation of biodiversity: In-Situ and Ex-situ conservation.  National Biodiversity act. 
UNIT-IV: 

Environmental Pollution and Control Technologies: Environmental Pollution & control: Classification of pollution, causes, effects and control technologies. Air Pollution: Primary and secondary pollutants, Automobile and Industrial pollution, Ambient air quality standards. Water pollution:  Sources and types of pollution, drinking water quality standards. Soil Pollution: Sources and types, Impacts of modern agriculture, degradation of soil. Noise Pollution: Sources and Health hazards, standards, Pollution from Power projects, Solid waste: Municipal Solid Waste management, composition and characteristics of e-Waste and its management. Pollution control technologies:  Wastewater Treatment methods: Primary, secondary and Tertiary, Air: Overview of air pollution control technologies, Concepts of bioremediation. Field visit. Global Environmental Problems And Global Efforts: Climate change and impacts on human environment. Ozone depletion and Ozone depleting substances (ODS). Deforestation and desertification.  International conventions / Protocols: Earth summit, Kyoto protocol and Montréal Protocol. 

UNIT-V: 

Environmental Policy, Legislation & EIA: Environmental  Protection act, Legal aspects Air Act- 1981, Water Act, Forest Act, Wild life Act,  Municipal solid waste management and handling rules, biomedical waste management  and handling rules, hazardous waste management and handling rules. EIA: EIA structure, methods of baseline data acquisition. Overview on Impacts of air, water, biological and Socio-economical aspects. Strategies for risk assessment, Concepts of Environmental Management Plan (EMP). Towards Sustainable Future: Concept of Sustainable  Development, Population and its explosion, Crazy Consumerism, Environmental Education,  Urban Sprawl, Human health, Environmental Ethics, Concept of Green Building, Ecological Foot Print, Life Cycle assessment (LCA), Low carbon life style.

SUGGESTED TEXT BOOKS:

1 Textbook of Environmental Studies for Undergraduate Courses by Erach Bharucha for University Grants Commission.

2 Environmental Studies by R. Rajagopalan, Oxford University Press.

REFERENCE BOOKS:

1. Environmental Science: towards a sustainable future by Richard T.Wright. 2008 PHL Learning Private Ltd. New Delhi.

2. Environmental Engineering and science by Gilbert M.Masters and Wendell P. Ela .2008 PHI Learning Pvt. Ltd. 

3. Environmental Science by Daniel B.Botkin & Edward A.Keller, Wiley INDIA edition.

4. Environmental Studies by Anubha Kaushik, 4th Edition, New age international publishers.

5. Text book of Environmental Science and Technology -  Dr. M. Anji Reddy 2007, BS Publications.
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(R13306) PHARMACEUTICAL UNIT OPERATIONS- II LAB

1. Measurement of flow of fluids and their pressure, determination of reynold's number and calculation of frictional losses.

2. Evaluation of filter media, determination of rate filtration and study of factors affecting filtration including filter aids. 

3. Experiments to demonstrate applications of centrifugation.

4. Determination of Humidity‑use of Dry Bulb and Wet Bulb thermometers and Psychometric charts.

5.   
Determination of rate of evaporation.

6.   
Experiments based on steam. Extractive and azeotropic distillations.

7.  
Determination of rate of drying, free moisture content and bound moisture content.

8.  
Experiments to illustrate the influence of various parameters on the time of drying.

9.
Experiments to illustrate principles of size reduction, Laws governing energy and power requirements of a size reduction.

10. 
Experiments to illustrate solid‑solid mixing, determination of mixing efficiency using different types of mixers.
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(R13307) PHARMACEUTICAL BIOCHEMISTRY LAB

Experiments:

1. To prepare standard buffers (citrate, phosphate & carbonate) and measure the pH.

2. Titration curve for amino acids.

3. Separation of amino acids by two dimensional paper chromatography & gel electrophoresis.

4. The separation of lipids by T.L.C.

5. Identification of carbohydrates

6. Identification of amino acid.

7. Identification of lipids.

8. Estimation of glucose in urine.

9. Estimation of creatinine in urine.

10. Estimation of urea in blood.

11. Estimation of creatinine in blood.

12. Estimation of Serum protein.

13. Estimation of bile pigments in serum.

14. Estimation of alkaline phosphatase in serum

15. Effect of temperature on the activity of alpha-amylase.

.
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 (R13308) PHARMACOGNOSY – I      LAB 

1. Introduction

a. Introduction to the materials required for microscopic work, preparation of histological slides 

and their focusing to obtain the critical illumination with the instructions for the use of  microscope.

b. Preparation of commonly used reagents in microscopic work.

2. Identification of following cell contents in plant materials by microscopical and microchemical tests

a. Starch grains in potato, maize, rice, wheat and ginger

b. Mucilage

c. Aleurone grains

d. Fixed oils

3. Measurement of dimensions of cells and cell contents. Introduction to micrometer and camera lucida (drawing occular)

a. Measurement of dimensions of starch grains in powdered ginger

b. Identification of cinnamon by measuring the dimensions of starch grains

c. Determination of leaf constants such as stomatal numbers, stomatal index, vein-islet and vein termination number and palisade ratio of dicot leaf drugs (demonstration)

4. Detection/ identification of following plant constituents in organized/unorganized crude drugs by chemical tests.

a. Carbohydrates 

b. Proteins

c. Lipids

5. Isolation of starch from Potato.

6. Physical evaluation of crude drugs (demonstration)

a. Determination of ash values

b. Determination of Extractive values

c. Determination of Swelling factor

7. Identification of crude drugs mentioned in the theory by organoleptic method.

REFERENCES

1. 
Kandhelwal, Practical Pharmocognosy. 

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

3. 
Iyengar, Practial Pharmocognosy 

4.
Practical Pharmaognosy, Dr. V. Duraiswamy, Dr. K.N. Jayaveera.

5. Anatomy of Crude Drugs by M.A.Iyengar and S.C.K.Nayak – 12th Edition
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 (R13309) PHYSICAL PHARMACY-II LAB

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

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

3. Microscopic size analysis, plotting of the graphs, calculation of geometric mean, diameter etc.

4. Determination of particle size by andreason pipette.

5. Determination of CMC of a surfactant.

6. Adsorption Isotherm consturctions.

7. Partition coefficient determination.

8. Determination of sedimentation volume and degree of flocculation.

9. Determination of order of reaction – zero order

10. Determination of Order of reaction – First order.

11. Determination of Second order reaction rate constant.

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

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

15. HLB value estimation of surfactants.

16. Viscosity – by Ostwald Viscometer, Brookfield  viscometer  

17. Preparation of Multiple emulsions

-
Demonstration.

18. Preparation of Micro emulsion

-
Demonstration.

19. Determination of Zeta potential

-
Demonstration.

20. Determination of granular density

21. Preparation of emulsion,  identification and evaluation
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(R13401) PHARMACEUTICAL ANALYSIS –I
Objective:  The basic concepts and analytical techniques of various pharmaceuticals are discussed in a detailed manner.

UNIT I

a. Computation of analytical results, significant figures, concept of error, precision, accuracy, standard deviation, rejection of doubtful values with special reference to volumetric analysis. Calibration of analytical equipment used in volumetric analysis.

b. Theory of Neutralization Titrations: Acid-base concept, Acidimetry, Alkalimetry, Common ion effect and solubility product, pH, buffers and indicators.

c. General principles and theory of oxidation-reduction methods and precipitation methods. An account of the indicators used in these titrations.

Application of the above methods in the analysis of drugs, as under IP 2010  
UNIT II

a.
Complexometric titration: Theory, types and application in pharmaceutical analysis. Masking and demasking and their applications.

b. Non-aqueous titration: Theory, types, solvents used and application in pharmaceutical analysis.

c. Gravimetry: Principles, Theory, Precipitation, co-precipitation and applications    

UNIT III
a. Potentiometry: Introduction, electrochemical cells and half cells. Electrode, measurement of potential, applications in pharmaceutical analysis.

b. Conductrometric titrations. Basic concepts, different types of conductrometric titrations, apparatus used, applications in pharmaceutical analysis.
c. Polarography: Basic concepts, apparatus and principles, general polarographic analysis, applications in Pharmaceutical Analysis.

d. Amperometric Titrations

UNIT IV

Study of separations and determinations involving the following techniques and their applications in pharmacy

a. Coloumn chromatography; Adsorption and partition theory, preparation, procedure, methods of detection.

b. Thin layer chromatography: theoretical consideration, preparation, procedure, detection of compounds.

c. Paper Chromatography: theory of partition, different techniques employed filter papers used, quantitative and quantitative detection.

UNIT V

a.Flamephotometry: Introduction, study and working priciples of instrumentations used for analysis, applications in pharmaceutical analysis.

b. Principle, instrumentation and applications involved in the follwing 

    i. Refractometry 
ii. Polarimetry
iii. Nephlometry and turbidimetry

c. Physical and chemical methods of determination of moisture content   (including Karl-Fisher method).

Outcome: The knowledge gained upon the detailed study of the analytical techniques will be useful to analyze the pharmaceutical substances in a systematic qualitative and quantitative manner.

TEXT BOOKS

1. Skoog-Instumental Analysis and Skoog fundamentals of analytical Chemistry

2. A.H. Beckett & J.B Stanlake Vol.I&II., Practical Pharmaceutical Chemistry, Athlone Press of the Univ of London

3. Connors, A Textbook of Pharmaceutical Analysis.

4. Chatwal & Anand, Instrumental Methods of Analysis. 

REFERENCES

1. A.I Vogel, Quantitative Chemical Analysis, ELBS ed.
2. L M. Atherden, Bentley and Driver’s Textbook of Pharmaceutical Chemistry., Oxford University Press, Delhi.
3. Pharmacopoeia (IP, BP, USP).
4. Y.Anjaneyulu, K.Chandrasekhar, Valli Manickam, A Textbook of Analytical Chemistry
5. Kasture & Wadodkar, Text Book of Pharmaceutical analysis Vol.I & II.

6. A. Day Under Wood, Text Book of Quantative Analysis

7. B.K. Sarma, Instrumental Chemical Analysis, Goel Publishers
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(R13402) PHARMACEUTICAL MICROBIOLOGY

Objective: Microbiology is always considered to be an essential component of Pharmacy curiculum because of its relevance to pharmaceutical sciences and more specifically to pharmaceutical industry. 

This course deals with the various aspects of microorganism their classification morphology, laboratory cultivation, identification, maintenance and control of microorganism, sterility testing and biosafety measures.

The course also covers bacterial genetics, drug resistance and microbiological assays and microbial limit tests.

UNIT I
a. Introduction to Microbiology: Origin, scope and discovery of spontanesous generation  theory, contributions of Antony Van Leewenhoek, Louis Pasteur, Robert Koch and Joseph Lister.

b. Diversity of Microorganisms: Prokaryotes versus eukaryotes – three domains of life (bacteria, archea and eurkaryotics).  A detailed study of bacteria, yeasts, molds and viruses including their classification. Characterization and identification of microorganisms. 

UNIT II

Nutrition and Growth of Microbes: Nutritional requirements, Types of nutrient media and growth conditions and Nutritional types based on energy source.

Isolation, cultivation (aerobic & anaerobic) and preservation of microorganisms, physiology of growth, bacterial growth curve, influence of various factors (including environmental factors) on microbial growth, Enumeration of bacteria. Exponential growth and generation time. Bacterial growth in batch and continous culture (chemostat and turbidostat) synchronous growth.

UNIT III

a. Control of Microorganisms: General concepts, Inhibition of growth and killing, sterilization and disinfection, antisepis and sanitation, mode of action applications & limitations of physical agents (moist and dry heat, radiation and filtration) and chemical agents. Various types of disinfectants, factors affecting sterilization and disinfection, evaluation of antimicrobial activity.

b. Official methods of sterility testing of pharmaceuticals and biosafety measures.

UNIT IV

Bacterial Genetics: Genetic recombination in bacteria, DNA replication, transcription and translation. Gene regulation (lac operon and tryptophan operon). Mutagenesis, chemical and physical mutagens. A study on drug resistance.

UNIT V
a. Introduction to Microbiology of Air, Water and milk. Methods of quantitative evaluation of microbial contamination.

b. Microbiological Assays:  Principles and methods involved in assay of Antibiotics, Vitamins, Amino acids & Bio-Sensors in Analysis.

c. Microbial limit tests official in IP

Outcome: Upon completion of the subject student shall be able to – 

· know the anatomy, identification & cultivation of microorganisms

· Perform sterilization of various pharmaceutical products, equipment, culture media etc. 

· Perform sterility testing of pharmaceutical products.

· Perform microbiological assay of antibiotics, Vitamins and amino acids

· Do microbiological analysis of air, water and milk

TEXT BOOKS 

1. Pelzar and Reid, Text Book of Microbiology  

2. Anantha Narayan and Jayram Panikar, Text Book of Microbiology, Orient Longman, Delhi, Hyderabad.

3. Indian Pharmacopoeia, 1996
REFERENCES

1. Tortora / Funke / Care / Microbiology an introduction.
2. Stephen. P, Denyer, N.A. Hodger- Hugo &  Russel’s Pharmaceutical Microbiology .

3. Tortora, Gerard Text Book of Microbiology.

4. E.A Rawlins, Bentley’s Text Book of Pharmaceutics, 8th ed

5. N.K. Jain, Pharmaceutical Microbiology

Dr. Chandrakanth Kokare – Pharmaceutical Microbiology. Prescott. L.M, Jarley G.P., Klein D.A.” Microbiology” 2nd Edition. 
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 (R13403) PHARMACOGNOSY – II

Objective: To have knowledge on the formation of pharmaceutically important secondary metabolites in plants and their commercial significance. The role of fibres, natural sweetening agents, colorants, volatile oils, tannins, resins in pharmaceutical, cosmetic and food industry. To make the student aware of what is Ayurveda and its various preparations. 

UNIT I

Biogenesis of Natural Products:
a. A brief account of primary and secondary metabolite production from carbon 
           metabolism in plants.

b. Production of amino acids by Shikimic acid pathway.

c. Biogenesis of Atropine, Morphine, Isoprenoid compounds and Cardiac glycosides.
UNIT II

a) General introduction to Volatile oils.

b) Systematic pharmacognostic study of the following: Cinnamon, Cassia, Clove, Capsicum, Ginger and Cardamom.

c) Biological source, collection and preparation, chemical constituents and tests for identification, uses, substitutes and adulterants of following – Fennel, Dill, Eucalyptus oil, Gaultheria,  Lemon grass oil, Oil of Citronella, Mentha oil, Musk, Palmrose and Sandalwood.

UNIT III

 a) General introduction to Tannins and Resins

 b) Biological source, collection and preparation, chemical constituents and tests for  identification and uses  of following – Black Catechu, Pale Catechu, Myrobalan, Arjuna, Gall, Balsam of Tolu, Benzoin, Guggul, Myrrh and Podophyllum.

UNIT IV
a) A brief introduction to Ayurveda and its preparations like Arishtas, Asavas, Gutickas, Tailas, Churnas, Lehyas and Bhasmas.

b) A brief account of phytopharmaceuticals of commercial significance

UNIT V

a) Study of Fibres used in Pharmacy such as Cotton, Silk, Wool and Glass wool.

b) A brief introduction to natural Sweeteners and Colorants with the following as examples.

i)   Steviol glycosides
   ii) Thaumatin
   iii) Henna
    
iv)  Cochineal
   v) Saffron

c) Study of mineral drugs: Bentonite, Kaolin and Talc

Outcome: After the study of the course, the student shall be able to know about the phytopharmaceuticals of commercial significance and the various applications of the crude drugs in the preparation of formulations as medicaments and excipients (Flavors, perfumes, sweeterners and colorants).

TEXT BOOKS

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

2. Trease and Evans, Pharmacognosy, Latest Edition. 
3. Tyler, Brady & Robert, Pharmacognosy. 
4. Text Book of Pharmacognosy by S.S.Khadabadi

REFERENCES 

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

2. Wallis, Textbook of pharmacognosy, Pub by CBS Publishers and distributors, New Delhi.

3. Ayurvedic Pharmacopoeia of India, Pub by Govt. Of India

4. Herbal Drug Industry Eastern Publishers., New Delhi.

5. J.B.Harbone, Phytochemical Methods: A guide to modern techniques of Plant analysis.
6. Pharmacognosy, Phytochemistry, Medicinal Plants by Jean Bruneton

7. Pharmacognosy and Phytochemistry by Vinod Rangari

8. Plant Drug Analysis by Wagner. H. & Blandt. S. 

9. Ayurvedic Pharmacopoeia of India, Pub by Govt. of India.
10. Khare C.P, Indian Medicinal plants – An Illustrated dictionary 
11. Mohammad Ali, Pharmacognosy. CBS Publications.
JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

III Year B. Pharm I-Sem







L
P
 C

 









4+1
-
4

(R13404) PHARMACEUTICAL TECHNOLOGY – I

Objective: The student shall be taught on preformulation factors and objectives of preformulation, stability and Bioavailability of formulation, concept of products, semisolids, aerosols and cosmetic preparations.

UNIT I  

Preformulation: 

a. Introduction and objectives of preformulation study and development of dosage forms, Physical and Chemical aspects.

b. Stability and bioavailability study of prodrugs in solving problems related to stability bio availability in formulations. 

c. Stability testing of finished products as per ICH guidelines.

UNIT II  

a. Semisolid dosage forms:  Definitions, types, mechanisms of drug penetration, factors influencing penetration, semisolid bases and their selection. General formulation of semi solids, clear gels manufacturing procedure, evaluation and packaging.

b. Opthalmic Preparations: Requirements, formulation, methods of    preparation, containers and evaluation. 

UNIT III 

a. Pharmaceutical aerosols: Definition, propellants general formulation, manufacturing and packaging   methods, pharmaceutical applications and evaluation.

b. Dry Syrups, Formulation, Preparation, Evaluation and special applications with examples.

UNIT IV

Cosmeticology and Cosmetic Preparations: Fundamentals of cosmetic science, Formulation, preparation and packaging of cosmetics for skin, hair, dentrificers like tooth powders, paste, gels and manicure preparations like nail polish, lipsticks, eye lashes, baby care products etc.
UNIT V
a. Packaging of Pharmaceutical products: Packaging components, types, specifications and methods of evaluation as per I.P. Factors influencing choice of containers, package testing, legal and other official requirements for containers, packing testing.

b. Methods of packing of solid, liquid and semi-solid dosage forms, Factors influencing packing material and stability aspects of packaging.
Outcome: Student will know the preformulation parameters in designing the dosage form, ICH guidelines, preparation and evaluation of semisolids, ophthalmic and cosmetics.
TEXT BOOKS

1. L. Lachman, H.A, Lieberman and J.L. Kanig, Theory & Practice of industrial Pharmacy, Lea & Febieger, Philadelphia Latest Edn.

2. CVS. Subramanyam, Pharmaceutical production and management, Vallabh Prakashan, New Delhi 2005.

REFERENCES 

1. Shobha Rani, Text of Industrial Pharmacy, Hiremath Orient Longman

2. Essentials of pharmaceutical technology by Ajay semelty, Mona Semalty
3. Sagarian & MS Balsam, Cosmetics Sciences &Technology Vol.1, 2 & 3
4. Lippincott Williams and Wilkins, Remington Pharmaceutical Sciences.
5. E.A.Rawlkins, Bentley’s Text Book of Pharmaceutics, Elbs publ 
6. HC Ansel Introduction to Pharmaceutical Dosage forms
7. S.H. Willing, M.M Tucherman and W.S. Hitchings IV, Good Manufacturing Practices for Pharmaceuticals: A Plan for Total Quality Control, Marcel Dekker, Inc., New York 1998.

8. Gilbert S. Banker and Christopher T Rhodes, Modern Pharmaceutics, IVth ed, Marcel Dekker, USA, 2005.

9. Yiew Chien, novel drug delivery systems, Marcel Dekker 2003.

10. Robert. A. Nash, Pharmaceutical Process Validation, 3rd Ed Marcel Dekker, 2003.
11. Good Manufacturing Practices – Schedule M  Read With The Drugs And Cosmetic Rules 1945
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(R13405) PHARMACOLOGY – I

Objectives: This subject will provide an opportunity for the student to learn about the drug with regard to classification, pharmacodynamic and pharmacokinetic aspects, adverse effects, uses, dose, and route of administration, precautions, contraindications and interaction with other drugs. 

UNIT I 

General Pharmacology: Introduction to pharmacology, sources of drugs, dosage  forms and routes of administration, Absorption, distribution, Metabolism and excretion of drugs, mechanism of action, combined effect of drugs, factors modifying drug action, Adverse drug reactions, tolerance and dependence, pharmacogenetics., principles of drug discovery and phases of drug development. 
UNIT II 

Pharmacology of Peripheral Nervous System:

a. Neurohumoral transmission (autonomic and Somatic)

b. Parasympathomimetics, parasympatholytics, sympathomimetics &
       sympatholytics
c. Skeleton muscle relaxants
UNIT III

 Pharmacology of Central Nervous System: 
a.
Neurohumoral transmission in the C.N.S.

b.
General anesthetics.

c.
Alcohols and disulfiram.

d.
Pharmacology of Sedatives, hypnotics, anti‑anxiety agents

.

UNIT IV 

a. Analgesics, Antipyretics, Anti‑inflammatory and Anti‑gout drugs.

b. Narcotic analgesics and antagonists.

c. C.N.S. stimulants

d. Drug Addiction and Drug Abuse.

e. Local anesthetic agents
UNIT V

a. Psychopharmacological agents (antipsychotics) Antidepressants, anti- maniacs and hallucinogens.
b. Pharmacology of   Anti‑epileptic drugs
c. Anti‑Parkinsonian Drugs
Outcome:  Understand the pharmacological aspects of drugs, importance of pharmacology subject as a basis of therapeutics and correlate the knowledge therapeutically.
TEXT BOOKS:
1. Tripathi, Textbook of Pharmacology, JAYPEE

2. F.S.K Barar, Essentials of Pharamcotheraptics.

REFERENCES:
1. J.G. Hardman and Lee E. Limbard, Good Mann & Gilmann: The Pharmacological basis of therapeutics, Mc Graw hill, Health Professions Dvn. 

2. H.P Rang, M. M. dale & J.M. Ritter, Pharmacology,: Churchill Living stone, 4th Ed.

3. J. Crossland, Lewis ‘s Pharmacology, Church living stone

4. Mark A. Simmons, Pharmacology An Illustrated Review

5. Sathoskar, Pharmacology and pharmaco therapeutics Vol. 1 & 2, Publ by Popular Prakashan, Mumbai. 

6. Bertram. G. Katzung, Basic and clinical pharmacology, 9th Edn, Mc Graw hill

7. Mrinal Kaushik, Pharmacology basics & Clinical aspects, University press

8. Pharmacology, An illustrated review by Mark A Simmons
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(R13406) PHARMACEUTICAL ANALYSIS – I LAB
1. Assay of Pharmaceutical compounds based on chemical methods such as acid base, oxidation-reduction, non-aqueous, complexometric titration method.

2. Conductometric determination of equivalent point of titration of HCI with NaoH.

3. Potentiometric determination of pH of a solution.

4. Potentiometric titration of strong  Acid vs strong Base

5. Potentiometric determination of strength of unknown solution and HCL with NaoH.

6. Nephelometric determination of sulphate & chloride.

7. Fluorimetric estimation of quinine sulphate.

8. Polarographic determination of amount of Nitrobenzene in solutions.

9. Flame photometric determination of Sodium and Calcium.

10. Flame photometric determination of Potassium.

11. Determination of refractive index of liquids by Abbe refractometer.

12. Identification of amino acids by paper chromatography(Ascending and Radial)

13. Identification of alkaloids by TLC.
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(R13407) PHARMACEUTICAL MICROBIOLOGY LAB 
1.
Introduction to equipment and glassware used in microbiology laboratory.

2.
Study of morphology of different microbes 

3.
Preparation of various culture media, cultivation of microbes and observation of colony characteristics. 

4.
Sterilization techniques (moist and dry heat) and their validations.

5.
Aseptic transfer of culture into different types of media.

6.
Characterisation of microbes by staining techniques (simple,  gram’s, acid fast and negative staining).

7.
Study of motility of bacteria by hanging drop method.

8.
Characterization of microbes through Bio chemical reactions:



i) Indole test.



ii) Methyl red test.



iii) Voges proskauer test.



iv) Starch hydrolysis test.



 v) Fermentation of carbohydrates.

9.
Isolation of pure cultures by streak plate, spread plate & pour plate techniques.

10.
Enumeration of bacteria by pour plate/spread plate technique

11.
Enumeration of bacteria by direct microscopic count.

12.
Evaluation of any disinfectant by phenol coefficient test 

13.
Study of Oligodynamic action (of metals on bacteria)

14.
Preservation of microrganisms (slant and stab cultures) 

15.   Microbiological Analysis of Water.
REFERENCES
1. Garg,F C Experimental Microbiology

2. Gaud.R.S, Gupta G.D, Practical Microbiology 

Vanitha Kale and kishore Bhusari, Pratical microbiology principles and Techniques  
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(R13408) PHARMACOGNOSY II LAB

1. Determination of essential oil content of Eucalyptus/Fennel by Clavenger’s apparatus.

2. Detection of Eugenol in Clove oil by TLC.

3. Detection of Eucalyptol in Eucalyptus oil by TLC.

4. Extraction and TLC of Curcuminoids.

5. Detection/Identification of Tannins in crude drugs referred in theory by chemical tests.

6. Detection/Identification of Resinous crude drugs.

i) Detection of Oleo-gum-resins. Eg. Asafoetida

ii) Identification of Balsamic resins. Eg. Benzoin, Tolu Balsam.

7.    Morphological and microscopical study of – Fennel, Clove, Cinnamon,  

       Ginger and Eucalyptus.

8.    Spotting : Identification of crude drugs mentioned in theory by 
       Organoleptic method.
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(R13409) PHARMACEUTICAL TECHNOLOGY - I LAB

1. Preformulation studies

Bulk properties, different densities, size and size distribution analysis, compressibility, Carr’s index, angle of repose, hausner’s ratio

2.            Solubility profile estimation in different pH media
3.            Partition coefficient determination
4.            Effect of crystallinity/amorphous structures on the solubility of the 

               given drugs

5.   
Preparation and evaluation of official ointements and gels (in each
category any two)
6.            Preparation and evaluation of dry syrups (ampicillin, amoxicillin)

7.            Preparation and evaluation of the following cosmetics
               Shampoos, tooth pastes, tooth powders, nail polish, baby shampoo,  

               baby powders, lipsticks, vanishing cream, cold cream, depillators.
8.
  Evaluation of packaging materials such as glass, plastics, cotton (hydrolytic resistance test for glass) and light absorption test for  rubber and closures.
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(R13501) MEDICINAL CHEMISTRY – I

Objective: The basic consideration of drug activity, drug metabolism and medicinal substances belonging to different categories are discussed in an elaborative manner. The synthesis and mechanism of action of the medicinal compounds are explained in an organized way which helps the students to understand the medicinal uses of the compounds. 

UNIT I

a. Basic considerations of Drug activity: Physico chemical properties of drug molecules in relation to biological activity – Solubility, lipophilicity, partition-coefficient, Ionization, hydrogen bonding, Chelation, redox potential and surface activity. Bioisosterism and steric features of drugs, drug distribution and protein binding: Introduction to Pro and soft drug approaches.

b. Drug metabolism and inactivation: Introduction, Phase-I and Phase-II reactions.

Note: Introduction, definition, nomenclature, chemical classification, structure, synthesis, general mechanism, and mode of action, SAR including physicochemical and stereo chemical aspects, metabolism and therapeutic uses of the drugs from each category shall be studied for the following units. An outline of synthetic procedure of only the drugs mentioned in each category. 

UNIT II

Drugs acting on CNS: A brief study of the chemistry of neurotransmitters.

a. Hypnotics and Anxiolytics: Phenobarbital, diazepam, alprazolam, glutethimide

Anti-psychotics: Chlorpromazine, haloperidol, clozapine, oxypentine.

Anti-epileptics: Phenytoin, valproic acid, carbamazepine, ethosuximide.


Anti-depressants: Imipramine, fluoxetine, doxepine
b. Local anesthetic and General anesthetic agents: benzocaine, procaine,     
    dibucaine and lidocaine, halothane and thiopental sodium.
UNIT III

a. Adrenergic agents and adrenergic blockers.Isoproterenol, atenolol, 
henoxybenzamine, amphetamine, ephedrine, salbutamol, 








b. Cholinergic agents and acetyl cholinesterase inhibitors
    Cholinergics: Carbachol, bethanichol

    Anticholinesterase: Neostigmine, pyridostigmine

      Neuromuscular blockers: succinyl choline.

(c) Anti-cholinergics: atropine, ipratropium bromide, dicyclomine, bipyridine, 
propantheline
UNIT IV

a. Prostaglandins. Introduction, nomenclature, functions,bio synthesis of    

      prostaglandin E1, Structures of clinically useful prostaglandins.

b. Analgesics and NSAIDS (Non-steroidal anti-inflamatory agents):
i.
Introduction and types of pain and inflammation


ii
Classification and systematic development of analgesics of morphine, mild 
analgesics and strong analgesics: Meperidine and Methadone

iii.
NSAIDS – Aspirin, paracetamol, oxyphenbutazone, ibuprofen, indomethacin, diclofenac and meloxicam

iv.
A brief account on Cox-2 inhibitors and nimsulide.

UNIT  V
General account of cardiovascular diseases

a. Antihypertensives: methyldopa, amlodipine, enalapril, losartan.

b. Anti-arrhythmics: procainamide

c. Diuretics: acetazolamide, hydrochlorthiazide, furosemide
d. Anticoagulants, Anti-anginals and Coronary vasodilators: Isosorbide

    dinitrate, verapamil, diltiazem

Outcome: The students gain  good knowledge about the usage of medicinal substances, the synthesis and drug-drug interactions, so that they can get involved with confidence in the patient counseling.

TEXT BOOKS:
1. William O. Foye, Textbook of Medicinal Chemistry, Lea Febiger, Philadelphia.

2. JH Block & JM Beale (Eds), Wilson & Giswold’s Text book of organic Medicinal Chemistry and pharmaceutical chemistry, 11th Ed, Lipcott, Raven, Philadelphia, 2004.

3.
Medicinal Chemistry by Korol Kavas.

REFERENCES

1. D. Abraham (Ed), Burger Medicinal chemistry ad Drug discovery, Vol. 1 & John Wiley & Sons, New York 2003, 6th Ed.

2. Lippincott Williams and Wilkins, Remington Pharmaceutical Sciences; 20th Edition. 
3. C. Hansch, Comprehensive Medicinal Chemistry, Vol 1 – 6 Elsevier pergmon press, Oxford 

4. Daniel lednicer, Strategies for Organic Drug Synthesis and Design, John Wiley, N. Y. 1998.

5. D. Lednicer, Organic drug synthesis, Vol, 1 – 6, J.Wiley N.Y.

6. Kadam, Textbook of Medicinal Chemistry Vol. 1 & 2. 

7. T Nogrady, Medicinal Chemistry – A Biochemical Approach. Oxford   

       University Press, New York, Oxford. 
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(R13502) PHARMACEUTICAL TECHNOLOGY – II

Objective: Student will know the formulation and evaluation of tablets, coated tablets, capsules, micro-encapsules and parenteral preparations in laboratories and industrial scale. 

UNIT I 

a) Tablets: Formulation and evaluation of tablets:

Conventional, matrix, chewable, multi-layered tablets, buccal and sublingual, fast dissolving tablets and gastric retention drug delivery systems

b) Machinery used in granulation techniques like rapid mixer granulation, fluidised bed systems and tablet compression 

UNIT II 

Coating of Tablets: Types of coating, coating materials and their selection, formulation of coating solution, equipment for coating, coating processes and evaluation of coated tablets. Pellet technology

UNIT III 

a) Capsules: Advantage and disadvantages of capsule dosage forms, material for production of hard and soft gelatin capsules, sizes of capsules, capsule filling, processing problems in capsule manufacturing, importance of base absorption and minimum/gm factors in soft capsules, quality control, stability testing and storage of capsule dosage forms. 

b) Microencapsulation: Types and importance in pharmacy, microencapsulation by coacervation phase separator, multi orifice centrifugal separation.  Spray drying, spray congealing, polymerization complex emulsion, air suspension technique, and pan coating techniques and evaluation of microcapsules. 

UNIT IV 

Parenteral Products 

a. Preformulation factors, routes of administration, water for injection, treatment apyrogenicity, non-aqueous vehicles, isotonicity and methods of its adjustment. 

b. Formulation details, container and closures and selection. 

c. Prefilling treatment, washing and sterilization of containers and closures, preparation of solution and suspensions, filling and closing of ampules, vials, infusion flulids, lyophillization & preparation of sterile powders, equipment for large-scale manufacture and evaluation of parenteral products. 

UNIT V

 Aseptic techniques, sources of contamination and method of prevention. Design of aseptic area, laminar flow benches, services and maintenance.

Outcome: The students shall be exposed to various aspects of pharmaceutical product preparations and evaluations of tablets, capsules etc.

TEXT BOOKS

1. L. Lachman, H.A, Lieberman and J.L. Kanig, Theory & Practice of industrial pharmacy, Lea & Febieger, Philadelphia Latest Edn

2. HC Ansel introduction to Pharmaceutical Dosage forms 

3. Pharmaceutical Dosage forms Tablet by Lieberman, Lachman

4. CVS. Subramanyam, Pharmaceutical production and management, Vallabh Prakashan, New Delhi 2005.

REFERENCES 

1. Sagarian & MS Balsam, Cosmetics Sciences &Technology,Vol.1, 2 & 3
2. Lippincott Williams and Wilkins, Remington Pharmaceutical Sciences 
3. E.A.Rawlkins Bentley’s Text Book of Pharmaceutics, Elbs publ 
4. S.H. Willing, M.M Tucherman and W.S. Hitchings IV, Good Manufacturing Practices for Pharmaceuticals: A Plan for Total Quality Control, 2nd ed, Marcel Dekker, Inc., New York 1998.

5. Gilbert S. Banker and Christopher T Rhodes, Modern Pharmaceutics, IVth ed, marcel dekker, usa, 2005.

6. Yiew chien, novel drug delivery systems, 2nd ed, marcel dekker 2003.

 7.
Robert. A. Nash, Pharmaceutical Process Validation, 3rd Ed Marcel 
Dekker, 
2003.
8.
Good Manufacturing Practices – Schedule M. Read With The Drugs and  

       Cosmetic Rules 1945 M.E. Aulton, Pharmaceuitcs- The science of Dosage  

       form Design 2nd ed.
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(R13503) PHARMACOLOGY – II

Objectives: This subject will provide an opportunity for the student to learn about the drug with regard to classification, pharmacodynamic and pharmacokinetic aspects, adverse effects, uses, dose, route of administration, precautions, contraindications and interaction with other drugs.
UNIT I
Pharmacology of drugs acting in cardiovascular diseases

a. Congestive heart failure 

b. Hypertension.

c. Shock.

d. Arrhythmias

UNIT II
a. Pharmacology of Drugs used in coronary artery disease and Hyperlipidemias. 

b. Pharmacology of  Drugs acting on hematopoietic system
Anti-coagulants, Anti-platelets, Thrombolytics & Hematinics.

c. Pharmacology of  Drugs acting on Urinary system


Diuretics

UNIT III
Autacoids

a. Histamine, 5‑HT and their antagonists.

b. Prostaglandins, thromboxanes and leukotrienes

c. Bradykinin and substance P.

UNIT IV

a. 
Drugs acting on the respiratory system

Anti‑asthmatic drugs.

Anti‑tussives and expectorants.

Respiratory stimulants
b.  Bioassays: Applications, Principles and Methods of Bioassays. 

c. 
Study of bioassay methods for the following drugs


a.  Digitalis, 
b.  D – tubocurarine, 
c.  Oxytocine 
 
d.  HCG.
UNIT V 

Drugs acting on Endocrine system 

a. Insulin, Oral hypoglycaemic agents 

b. Adrenal steroids

c. Anti thyroid agents.

d. Oral contraceptives
Outcome:  Understands the pharmacological aspects of drugs, importance of pharmacology subject as a basis of therapeutics and correlate the knowledge therapeutically.

TEXT BOOKS

1.
Tripathi, Textbook of Pharmacology, JAYPEE

2.
F.S.K Barar, Essentials of Pharamcotheraptics.

REFERENCES 

1. J.G. Hardman and Lee E. Limbard, Good Mann & Gilmann: The Pharmacological basis of therapeutics, Mc Graw hill, Health Professions Dvn. 

2. H.P Rang, M. M. dale & J.M. Ritter, Pharmacology,: Churchill Living stone, 4th Ed.

3. Crossland, Lewis ‘s Pharmacology, Church living stone

4. Mark A. Simmons, Pharmacology An Illustrated Review

5. Sathoskar, Pharmacology and pharmaco therapeutics Vol. 1 & 2, Publ by Popular Prakashan, Mumbai. 

6. Bertram. G. Katzung, Basic and clinical pharmacology, 9th Edn, Mc Graw hill

7. Mrinal Kaushik, Pharmacology basics & Clinical aspects, University press
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(R13504) CHEMISTRY OF NATURAL PRODUCTS

Objective: The chemistry including the structure elucidation of the natural products belonging to different groups such as amino acids, alkaloids, carbohydrates, steroids etc. are discussed in depth.

UNIT I 
Poly Functional Natural Products 
(a) Carbohydrates: Introduction, Definition, Classification, Isolation, General Properties (including isomerism) and Pharmaceutical importance of Carbohydrates, Chemistry (Structme, Nomenclatme and Reactions) of glucose, fructose, sucrose, maltose, cellulose and starch. 

(b) Oils & Fats: Introduction, Definition, Classification, Isolation, General properties and Pharmaceutical importance of oils and fats. Chemistry (structure, nomenclature and reactions) of oils and fats and analysis according to Pharmacopoeial methods 

UNIT II 
Amino Acids and Proteins 
Introduction, definition, classification, isolation, general properties and pharmaceutical importance of amino acids and their relationship to proteins and polypeptides. 

Chemistry of Protein Hormones: Insulin, Oxytocin, Thyroxin and Anti-thyroid drugs 

UNIT III 
a. Flavonoids: Sources, uses, chemistry and General methods of structural determination (chemical & spectral analysis) of Amygdalin, arbutin and quercetin 

b. Terpenoids: Definiton and Classification: Isoprene rule, Special Isoprene rule for terpenes, General methods of isolation. Chemistry and structure elucidation of citral, menthol and camphor. 

UNIT IV 

a. Alkaloids

Introduction, definition, occurence, classification, isolation, general properties and pharmaceutical importance of alkaloids. General methods of extraction, structure elucidation and chemistry (structure, nomenclatme and reactions) of ephedrine, atropine, papaverine and quinine 

b.Purine and Xanthine Derivatives 
Chemistry and Pharmaceutical importance Caffeine, Theophylline, Theobromine and Uric acid. 

UNIT V 
Steroids 
Introduction, Definition, Occurence, Classification, Isolation, General properties and Pharmaceutical importance of Sterols: color reactions of cholesterol, stigmasterol, ergosterol. Importance & general concepts of bile acids. Steroidal saponins: Diosgenin and hecogenin. Androgens, Estrogens, Progestational agents, Steroidal contraceptives. Adrenocorticoids, Deoxycorticosterone, Cortisone, Prednisone, Aldosterone. Cardiac Glycosides of Digitalis other Cardiac drugs, Strophanthus and Squill. 
Outcome: The knowledge of the students is enhanced with the clear information about the natural products which are having medicinal importance.

TEXT BOOKS 
1. Organic Chemistry, Vol.II by I.L. Finar, The English Language Book Society, London. 

2. Natural Products Vol.I & II by O.P. Agarwal Goel publications – Meerut. 

REFERENCE BOOKS 
1. R.T. Morrison and R.N. Boyd, Organic Chemistry, Allyn and Bacon, Ine.,  Boston 

2. Burger’s Medicinal Chemistry, M.E. – Wolff, Ed., John Wiley & Sons, New   York. 

3. F.G.Mann & B. Saunders, Practical Organic Chemistry Longamans Green  & Co. Ltd., U.K 

4. R. M. Acheson, An Introduction to the Chemistry of Heterocyclic  Compounds, Interscience NY.

5. The Chemistry of Organic Medicinal Products by Jenkins
6. Elements of Pharmacoinformatics by Duraih Anand
7. Structure based drug design by Veerapandian
8. Chemsitry of natural products; A laboratory handbook, second edition, N R Krishna Swami

9. Biosyntesis of Natural products by Paolo Manitto-Wiley India publisher
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(R13505) PHARMACEUTICAL JURISPRUDENCE

Objective: The objective of the course is to expose the students, all the laws and roles, which are vogues in the country. The scope of the course is extended to update the all the laws and roles including recent amendments taken place.

UNIT I
Introduction
a. Pharmaceutical Legislations 
‑ A brief review

b. Drugs & Pharmaceutical Industry 
‑ A brief review

c. Pharmaceutical Education 
‑ A brief review.

d. Pharmaceutical ethics & policy

An elaborate study of the following

Pharmacy Act 1948

Drugs and Cosmetics Act 1940 and Rules 1945

UNIT II
Medicinal & Toilet Preparations (Excise Duties) Act 1955

Drugs (Prices Control) Order 1995.

UNIT III
Narcotic Drugs & Psychotropic Substances Act 1985 &A.P. N. D. P.S Rules 1986 

UNIT IV 

Drugs and Magic Remedies (Objectionable Advertisements) Act 1954 and Rules 1955.

UNIT V

A study of the salient features of the following.

a. Prevention of Cruelty to animals Act 1960.

b. AP State Shops & Establishments Act 1988 & Rules 1990.

c. Factories Act 1948.

d. WTO, GATT and The Indian Patents Act 1970

e. Pharmaceutical Policy 2002. 

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

OUTCOME

The outcomes which are expected from the students at the end of the course are:  Familiarization of the students with all the legal tenets and enforceable in the country, besides Pharmaceutical ethics and policies.
TEXT BOOKS

1. B.M.Mithal, Text book of Forensic Pharmacy, publ by Vallabh Prakashan

2. Prof. Suresh Kumar J.N, Text book of Forensic Pharmacy by. Frontline Publications

3. C.K.Kokate & S.B.Gokhale, Textbook of Forensic Pharmacy

REFERENCE BOOK

1. Bare Acts and Rules Publ by Govt of India/state Govt from time to time.

2. AIR – reported judgments of Supreme Court of India and other High Courts

3. Pharmaceutical policy of India

4. Notification from NPPA

5. Vijay Malik, Drugs & Cosmetics act 1940 and Rules, Eastern Law House Co. Delhi, Kolkata. 

6.
K.Sampath, Pharmaceutical Jurisprudence (Forensic Pharmacy)
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(R13506) ADVANCED COMMUNICATION SKILLS (ACS) LAB 

Introduction

The introduction of the Advanced Communication Skills Lab is considered essential at 3rd year level. At this stage, the students need to prepare themselves for their careers which may require them to listen to, read, speak and write in English both for their professional and interpersonal communication in the globalised context.

The proposed course should be a laboratory course to enable students to use ‘good’ English and perform the following:

· Gathering ideas and information to organise ideas relevantly and coherently.

· Engaging in debates.

· Participating in group discussions.

· Facing interviews.

· Writing project/research reports/technical reports.

· Making oral presentations.

· Writing formal letters.

· Transferring information from non-verbal to verbal texts and vice-versa.

· Taking part in social and professional communication.

Objectives:

This Lab focuses on using multi-media instruction for language development to meet the following targets:

· To improve the students’ fluency in English, through a well-developed vocabulary and enable them to listen to English spoken at normal conversational speed by educated English speakers and respond appropriately in different socio-cultural and professional contexts.

· Further, they would be required to communicate their ideas relevantly and coherently in writing.

· To prepare all the students for their placements.

Syllabus:

The following course content to conduct the activities is prescribed for the Advanced Communication Skills (ACS) Lab:

1. Activities on Fundamentals of Inter-personal Communication and Building Vocabulary - Starting a conversation – responding appropriately and relevantly – using the right body language – Role Play in different situations & Discourse Skills- using visuals - Synonyms and antonyms, word roots, one-word substitutes, prefixes and suffixes, study of word origin, business vocabulary, analogy, idioms and phrases, collocations & usage of vocabulary. 

2. Activities on Reading Comprehension –General Vs Local comprehension, reading for facts, guessing meanings from context, scanning, skimming, inferring meaning, critical reading & effective googling.

3. Activities on Writing Skills – Structure and presentation of different types of writing – letter writing/Resume writing/ e-correspondence/ Technical report writing/ Portfolio writing – planning for writing – improving one’s writing.

4. Activities on Presentation Skills – Oral presentations (individual and group) through JAM sessions/seminars/PPTs and written presentations through posters/projects/reports/   e-mails/assignments etc.

5. Activities on Group Discussion and Interview Skills – Dynamics of group discussion, intervention, summarizing, modulation of voice, body language, relevance, fluency and organization of ideas and rubrics for evaluation- Concept and process, pre-interview planning, opening strategies, answering strategies, interview through tele-conference & video-conference and Mock Interviews.

Minimum Requirement:

The Advanced Communication Skills (ACS) Laboratory shall have the following infra-structural facilities to accommodate at least 35 students in the lab:

· Spacious room with appropriate acoustics.
· Round Tables with movable chairs 
· Audio-visual aids
· LCD Projector
· Public Address system
· P – IV Processor, Hard Disk – 80 GB,  RAM–512 MB Minimum,  Speed – 2.8 GHZ
· T. V, a digital stereo & Camcorder
· Headphones of High quality

Prescribed Lab Manual: A book titled A Course Book of Advanced Communication Skills (ACS) Lab published by Universities Press, Hyderabad. 

Suggested Software:

     The software consisting of the prescribed topics elaborated above should be procured and used.

· Oxford Advanced Learner’s Compass, 7th Edition

· DELTA’s key to the Next Generation TOEFL Test: Advanced Skill Practice.
· Lingua TOEFL CBT Insider, by Dreamtech 

· TOEFL & GRE( KAPLAN, AARCO & BARRONS, USA, Cracking GRE by CLIFFS)

· The following software from ‘train2success.com’
· Preparing for being Interviewed

· Positive Thinking 

· Interviewing Skills 

· Telephone Skills

· Time Management

Books Recommended:                     
1. Technical Communication by Meenakshi Raman & Sangeeta Sharma, Oxford University Press 2009.

2. Advanced Communication Skills Laboratory Manual by Sudha Rani, D, Pearson Education 2011.

3. Technical Communication by Paul V. Anderson. 2007. Cengage Learning pvt. Ltd. New Delhi. 

4.  Business and Professional Communication: Keys for Workplace Excellence. Kelly M. Quintanilla & Shawn T. Wahl. Sage South Asia Edition. Sage Publications. 2011.

5. The Basics of Communication: A Relational Perspective. Steve Duck & David T. McMahan. Sage South Asia Edition. Sage Publications. 2012.

6. English Vocabulary in Use series, Cambridge University Press 2008.

7. Management Shapers Series by Universities Press(India)Pvt Ltd., Himayatnagar, Hyderabad 2008.

8. Handbook for Technical Communication by David A. McMurrey & Joanne Buckley. 2012. Cengage Learning. 

9. Communication Skills by Leena Sen, PHI Learning Pvt Ltd., New Delhi, 2009.

10. Handbook for Technical Writing by David A McMurrey & Joanne Buckely CENGAGE Learning 2008.

11. Job Hunting  by Colm Downes, Cambridge University Press 2008.

12. Master Public Speaking by Anne Nicholls, JAICO Publishing House, 2006.

13. English for Technical Communication for Engineering Students, Aysha Vishwamohan, Tata Mc Graw-Hil 2009.

14. Books on TOEFL/GRE/GMAT/CAT/ IELTS by  Barron’s/DELTA/

Cambridge University Press.

15. International English for Call Centres by Barry Tomalin and Suhashini Thomas, Macmillan Publishers, 2009.

Learning Outcomes 

· Accomplishment of sound vocabulary and its proper use contextually.

· Flair in Writing and felicity in written expression.

·  Enhanced job prospects.

· Effective Speaking Abilities 

DISTRIBUTION AND WEIGHTAGE OF MARKS:

Advanced Communication Skills Lab Practicals:

1. 
The practical examinations for the ACS Laboratory practice shall be conducted as per the University norms prescribed for the core engineering practical sessions.

2. 
For the English Language lab sessions, there shall be continuous evaluation during the year for 25 sessional marks and 50 End Examination marks. Of the 25 marks, 15 marks shall be awarded for day-to-day work and 10 marks to be awarded by conducting Internal Lab Test(s). The End Examination shall be conducted by the teacher concerned, by inviting the External Examiner from outside. In case of the non-availability of the External Examiner, other teacher of the same department can act as the External Examiner.

Mini Project: As a part of Internal Evaluation

1. Seminar/ Professional Presentation
2. A Report on the same has to be prepared and presented.

* Teachers may use their discretion to choose topics relevant and suitable to the needs of students.

* Not more than two students to work on each mini project.

* Students may be assessed by their performance both in oral presentation and written report.
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(R13507) MEDICINAL CHEMISTRY – I LAB
I.
Synthesis of some medicinal compounds and their analogues.


a. Barbituric acid from Diethyl Malonate.

b. Phenytion from Benzoin or Benzil.

c. Paracetomol from para- nitro phenol or para- aminophenol.

d. 1,4- di hydro pyridine from ethyl aceto acetate.

e. Quinazolinone from anthranilic acid via benzoxazinone.

f. Systhesis of Finofibrate

g. Isoniazid from (-picoline.

h. Antipyrine from ethyl aceto acetate.

i. Benzocaine from para- nitro benzoic acid.

II.
Qualitative estimation of some functional groups. *

a. Halogens (Strepheno’s method).

b. Hydroxyl groups (acetylation method)

c. Methoxyl groups (Zeissel’s method)

d. Carboxyl groups (silver salt method).

REFERENCES

1. 
A.I. Vogel, Text Book of Practical Organic Chemistry, 5th Edition.

2. 
R.K. Bansal, Laboratory Manual of Organic Chemistry.

3. 
F.G. Mann & B.C. Saunders, Pratical Organic Chemistry, 4th Edition.

4.
Advacned medicinal chemistry lab guide by N. Raghu Prasad and M. Raghuram Rao

5.
Organic chemistry a Lab manual, Cengage learning India Pvt. Ltd. By Pavia
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 (R13508) PHARMACEUTICAL TECHNOLOGY – II LAB 

1. 
Experiments to illustrate preparation, stabilization and evaluation of pharmaceutical products like capsules and  tablets like conventional, matrix, fast dissolving, multilayered, chewable, buccal, sublingual and Gastric retention
2. 
Coating of tablets like sugar, film, enteric coating and evaluation 
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(R13509) PHARMACOLOGY – II  LAB

1. 
Introduction to Experimental Pharmacology

    
Preparation of different solutions for experiments.

    
Drug dilutions, use of molar and w/v solutions in experimental Pharmacology.

Common laboratory animals and anesthetics used in animal studies.

    
Commonly used instruments in experimental pharmacology.

    
Some common and standard techniques.

    
Bleeding and intravenous injection, intragastric administration.
2.  
Experiments on intact preparations:

Study of different routes of administration of drugs in mice/rats.

3.   
Experiments in Central Nervous system:

Recording of spontaneous motor activity, stereotype, analgesia, anticonvulsant activity, anti‑inflammatory activity,

4. To study the effect of autonomic drugs on rabbit’s eye

5.  
Experiments on Isolated Preparations:

I. To study the effects of various agonists and antagonists and their characterisation using isolated preparations like frog's rectus abdominus muscle and isolated ileum preparation of rat& guinea pig.

a). 
To record the concentration response curve (CRC) of acetylcholine  using rectus abdominus muscle preparation of frog.

b). 
To study the effects of physostigmine and d‑tubocurarine on the CRC of acetylcholine using frog rectus abdominus muscle preparation of frog.

c). 
To record the CRC of 5‑HT on rat fundus preparation.

d). 
To record the CRC of histamine on guineapig ileum preparation.


II. a. To study the inotropic and chronotropic effects of drugs on isolated  frog heart.

b. To study the effects of drugs on normal and hypodynamic frog heart.

6.
Experiments pertaining to analgesia, anti-convulsant activity, anti-inflammatory activity (Only demonstration).
Experimental Pharmacology, M.C. Prabhakar.
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(R13510) CHEMISTRY OF NATURAL PRODUCTS LAB

1. Preparation of different alkaloid testing reagents like Dragendroff, Mayer’ Wagner’s, etc. and testing some alkaloids and plant extracts using these      reagents.

2. Identification of alkaloids by specific colour tests.

3. Tests for steroids, steroidal glycosides and cardiac glycosides. Liberman- Burchard test, Salkowski reaction, Kedde reaction, etc.

4. Tests for flavanoids and their glycosides. Shinoda test (Mg /Hcl test), Fecl3 test.

5. TLC end examination of alkaloids, steroids, steroidal glycosides and cardiac    glycosides.

6. Identification of natural products.


7. Extraction of caffeine from tea leaves.

8. Extraction of lactose from milk.

9. Extraction of nicotine from tobacco.

10. Extraction of piperine from black pepper.

11. Extraction of lycopene from tomatoes.

12. Extraction of beta - carotene from carrots.

13.
Volatile oil production by steam distillation (Demonstration only)

TEXT BOOKS


1. Indian Pharmacopoeia – 1996.


2. Weagners, Phyto Chemical Methods of Drug Analysis. 


3. C.K. Kokate, Practical Pharmacognosy 
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(R13601) PHARMACOGNOSY -III
Objective: To learn about the therapeutically important crude drugs and phytopharmaceuticals under a suitable pharmacognostic scheme and the importance of plant tissue culture in pharmacy. To make the student aware of biologically important molecules from marine sources and neutraceuticals.

UNIT I

General introduction to Alkaloids. Systematic pharmacognostic study of following: Cinchona, Ergot, Opium, Ipecac. Biological source, diagnostic features, chemical constituents and tests for identification, uses, adulterants and substituents of following: Belladonna, Catharanthus, Ephedra, Coffee, Colchicum, Datura, Duboisia, Hyosyamus, Kurchi, Nux-vomica, Pilocarpus, Solanum, Tobacco, Tea, Withania, Rauwolfia and Vasaka. 

UNIT II

General introduction to Glycosides. Systematic pharmacognostic study of following: Aloe, Digitalis, Senna and Saffron. Biological sources, diagnostic features, chemical constituents and tests for identification, uses, adulterants and substitutes of following: Ammi,  Visnaga, Cascara, Chirata, Dioscoria, Gentian, Ginseng, Strophanthus gratus and Liquorice.

UNIT III

Historical development of plant tissue culture: Types of cultures, nutritional requirements, establishment of cultures, measurement of growth in cultures and their maintenance.  Applications of plant tissue culture in production of pharmaceutically important secondary metabolites.

UNIT IV

Biological source, chemical nature (with structure) and uses of following phytoconstituents: Artemesinin, Asiaticosides, Bacoposides, Camptothecin, Gymnemic acid and taxol.  A brief account of Neem active constituents (chemical structures not necessary)

UNIT V

a. An introduction to potential cardiovascular, anticancer/cytotoxic and antibiotic drugs from marine sources.

b. Neutraceuticals : Definition of functional foods and neutraceuticals, classification of neutraceuticals. Source, Name of marker compounds and their chemical nature, medicinal uses and health benefits of Spirulina, Garlic, Soya and Gingko.

Outcome: Since it is being the last part of Pharmacognosy subject, the student must be enriched with the knowledge on the crude drugs in a systematic way and in the use of crude drugs and phytopharmaceuticals in various systems of medicine for the treatment of different ailments and in various industries.

TEXT BOOKS

   1. J.B.Harbone, Phytochemical Methods: A guide to modern techniques of Plant analysis by 
   2. Kokate C.K, Purohit AP & Gokhale S.B, The Pharmacognosy (Nirali)

   3. Trease and Evans, Pharmacognosy, Latest Edition. 

   4. T.E. Wallis, Text Book of Pharmacognosy. 

REFERENCES 

1. 
Arya Vaidyasala Vol. 1-5, Indian Medicinal Plants – Universities Press

2. 
Atal C.R & Kapur B.M Cultivation & Utilization of Medicinal Plants.

3. 
Ayurvedic Pharmacopoeia of India, Pub by Govt. of India.

4. 
Pharmacognosy and Phytotherapy Research: Chapter contributed by Subhash C. Mandal & S.Mohana Lakshmi in the book Biodiversity and Environmental Biotechnology by P.Dwiveit ateal, Scientific Publisher, Jodhpur.

5. 
Handa & Kapoor, Text book of Pharmacognosy.

6.
S.S. Agarwal & M. Paridhavi, Herbal Drug Technology, University Press, Hyderabad.

7. 
Timir Baran JHa & Biswajit Gosh, Plant Tissue Culture, University Press, Hyderabad.
8.
P. Dwiveti, Tissue Culture and Plant Science, Scientific Publisher, Jodhpur.
9.
 M. K. Razdan, An Introduction To Plant Tissue Culture, Oxford & IBH  Publishing Co., New Delhi.

10.
Organic Chemistry of Natural products. Vol-I & II R.Chatwal of Arora Publishning House Pvt. Ltd.
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(R13602) BIOPHARMACEUTICS AND PHARMACOKINETICS

Objective: This course is designed to impart fundamental knowledge of Biopharmaceutics and Pharmacokinetics.  It also helps to know how the absorption distribution, metabolism, excretion takes place and bioavailability and bioequivalence parameters.

UNIT I
a) Introduction: Definitions of Biopharmaceuitics, Pharmacokinetics and Pharmacodynamics. 

b) Drug Absorption. Mechanisms of GI absorption, physico-chemical, biological and dosage form factors influencing absorption.

UNIT II

Drug distribution: Factors of drug distribution, volume of distribution, protein binding – factors affecting and significance and kinetics of  protein binding.

UNIT III

a) Drug Metabolism: Pathways of drug metabolism. Phase-I (oxidative, reductive and hydrolytic reactions). Phase II reactions (conjugation) Enzyme induction and inhibition

b) Drug excretion.  Glomerular filtration, tubular secretion and reabsorption, effect of pH and other drugs. Clearance concept, excretion through bile, feces, lungs and skin in brief.

UNIT IV

Bioavailability and bioequivalence 

Definitions, concept of equivalence, Definitions of various types of equivalence, types of Bioavailability studies, measurement of Bioavailability, plasma level and urinary excretion studies. Bioequivalence study design. Bioavailability testing procedure and protocol (CDSCO), Invitro – Invivo correlation of data
UNIT V

Pharmacokinetics: Basic considerations, compartment modeling, one compartment open model - i.v. bolus and extra vascular administration, urinary excretion studies. Calculation of pharmacokinetic parameters, brief over view of nonlinear kinetics, noncompartmental models

Outcome: The students shall be able to understand Bioavailability, Bioequivalence, Biopharmaceutical parameters, Pharmacodynamic and Pharmacokinetics of the drug.  It also explains the ADME of the drug besides non-linear pharmacokinetics.

TEXT BOOKS

1. Venkateshwarlu, Fundamentals of Biopharmaceutics and Pharmacokinetics, Pharma Book Syndicate.
2. Milo Gibaldi, Biopharmaceutics and clinical pharmacokinetics 4/Edn. Pharma Book Syndicate.Hyderabad

3. DM Brahmankar and SB Jaiswal, biophamaceutics and pharmacokinetics- a treatise, vallabh prakasham, Delhi,

4. P.L. Madan, Biopharmaceuticas and Pharmacokinnetics, Jaypee Bros.
REFERENCES

1. Remington’s pharmaceutical sciences, Mac Pub. Co., Easton Pensylvania.

2. Modern pharmaceutics by banker Marcel Dekker Inc., NY

3. L. lachman, H.A.Lieberman, JL. Kanig, the theory aad practice of industrial pharmacy, Varghese publ house, Mumbai.

4. AR. Gennerio Remington: the science andpractice of pharmacy, vol 1 &2 Lippincott Williams & wilkins, Philadelphia, 2004.

5. Robert E notary, Biopharmaceutics and pharmacokinetics – an introduction, arcel dekker inc., NY
6. L. Shargel and ABC Yu, textbook of applied biopharmaceutics & pharmacokinetics, 4th edn, Appleton – centuary – crofts, Connecticut, 2004.
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(R13603) PHARMACOLOGY – III

Objectives: This subject will provide an opportunity for the student to learn about the drug with regard to classification, pharmacodynamic and pharmacokinetic aspects, adverse effects, uses, dose, route of administration, precautions, contraindications and interaction with other drugs.The basic practical knowledge relevant to therapeutics will be imparted.This course is designed to impart knowledge and skills necessary for contribution to quality use of medicines. Chapters dealt cover briefly pathophysiology and mostly therapeutics of various diseases. This will enable the student to understand the pathophysiology of common diseases and their management. 

UNIT I
 Drugs Acting on the Gastrointestinal Tract
a. Antacids, Antisecretory and Anti‑ulcer Drugs

b. Laxatives and antidiarrhoeal drugs

c. Appetite Stimulants and Suppressants.

d. Emetics and anti‑emetics

e. Miscellaneous; Carminatives, demulcents, protectives, adsorbents, astringents, digestants, enzymes and mucolytics.

UNIT II 
Chemotherapeutic agents and their applications:

a. General principles of chemotherapy.

b. Sulphonamides and co‑trimoxazole.

c. Antibiotics: Penicillins, cephalosoporins, betalactams, 

d. Tetracyclines aminoglycosides, chloramphenicol, erythromycin,

e. Quinolones and miscellaneous antibiotics.
UNIT III
Chemotherapy of following diseases

a. Tuberculosis

b. Leprosy

c. Urinary tract  infections

d. Fungal diseases

e. Viral  diseases,

UNIT IV 

a. Antineoplastic agents

b. Immunopharmacology: Immunosupressants and Immunostimulants

c. Antimalarial & Anti-protozoal agents

d. Anti-filarial agents

UNIT V
Principles of Toxicology: Definition of poison, general principles of treatment of poisoning with particular reference to barbiturates opioids, organ phosphorous and atropine poisoning.  Heavy metals and heavy metals antagonisits, Diagnostic agents.

Outcome :  Understand the pharmacological aspects of drugs, importance of pharmacology subject as a basis of therapeutics and correlate the knowledge therapeutically.Knowledge on experimental methodologies on various animal models is carried out.  The pathophysiology of selected disease states and the rationale for drug therapy and the therapeutic approach to management of these diseases.
TEXT BOOKS

1.
Tripathi, Textbook of Pharmacology, JAYPEE

2.   F.S.K Barar, Essentials of Pharamcotheraptics.

REFERENCES 

1. J.G. Hardman and Lee E. Limbard, Good Mann & Gilmann: The Pharmacological basis of therapeutics, Mc Graw hill, Health Professions Dvn. 

2. H.P Rang, M. M. dale & J.M. Ritter, Pharmacology,: Churchill Living stone, 4th Ed.

3. Crossland, Lewis ‘s Pharmacology, Church living stone

4. Mark A. Simmons, Pharmacology An Illustrated Review

5. Sathoskar, Pharmacology and pharmaco therapeutics Vol. 1 & 2, Publ by Popular Prakashan, Mumbai. 

6. Bertram. G. Katzung, Basic and clinical pharmacology, 9th Edn, Mc Graw hill
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(R13604) MEDICINAL CHEMISTRY – II

Objective: The drug discovery and design with respect to the lead molecules and its optimization is clearly discussed. The concept of CADD is also discussed. Sufficient information about various antibiotics and their chemotherapeutic agents are also studied in depth.

UNIT I
(a) Drug discovery and drug design.

Introduction to discovery of lead molecule, lead optimization, pharmacophore identification, General structure activity relationship studies, 

(b) Computer aided drug design:  Introduction to CADD, Parameters in QSAR,  Hansch analysis, Free Wilson analysis 

UNIT  II

a. Antibiotics: Brief historical background, definition, classification of antibiotics.

Penicillins: Historical background and biological sources. Structures of different penicillins.  

Reactions: Hydrolysis of penicillin by cold and hot dilute mineral acid, alkali, enzymatic hydrolysis with Pencillinase, amidase.

Classification: Oral and parenteral, based on spectrum of β, γ – lactamase, as natural, biosynthetic and semi-synthetic.

General method of synthesis of pencillins from 6-APA, SAR, mechanism of action, therapeutic uses, toxicity. β –lactamase inhibitors. 
b. Cephalosporins: Structures of some important  compounds (Cephalosporins,  Cephamycins. Cefadroxil, Cefoxitin. Acid hydrolysis of Cephalosporin C.  Comparison of 6-APA and 7-ACA, penam and cepham.  

Classification: Generations of cephalosporins, Oral and parenteral, SAR and Advantages over penicillins. 

UNIT III

a.Tetracyclins: Biological sources, structures of the important tetracyclines, important structural units and the three acidity constants in the tetracycline molecule, Amphoteric nature, mechanism of action, spectrum of activity, SAR and toxicity.
b.  Aminoglycosides: Structure of streptomycin, acid hydrolysis, mechanism of action, therapeutic uses and toxicity.  Dihydrostreptomycin and its importance and mention other aminoglycoside antibiotics.

A brief account of chloramphenicol and its synthesis, macrolide and polypeptide antibiotics and rifampicin (Structures not included).

c. Quinoline type: Ciprofloxacin & norfloxacin 

UNIT IV

a. Chemotherapeutic Agents:

Sulphadrugs                                    :Sulphadiazine, Suphasalzine, 
                                                          Trimethoprim, Sulphamethoxazole, 
                                                          Sulphameter

b. Antifungal Agents                     :Fluconazole and Itraconazole.

c. Anti viral Drugs

: Acyclovir, Zidovudine

d. Anti tubercular agents   
:  Isonicotinic acid hydrazide and  
                                                             ethambutol,

e. Anti leprotic agents   

 : Dapsone, clofazemine

f. Antiamoebics

    
 : Metronidazole, diloxanide furoate

g. Anthelmintics               
 :Diethylcarbamazine citrate, pyrantel 
  pamoate, mebendazole, lbendazole 
h. Antimalarial drugs
   
 :Chloroquine, primaquine and   
                                                           pyrimethamine, norflaxacin and 
                                                           ciprofloxacin

UNIT V

a. Anticancer Drugs         
 :Chlorambucil, busulphan, procarbazine, carmustine, 5-flurouracil, 5-mercaptopurine methotrexate, vinca alkaloids – vinblastin, vincristine 

b. Immunosuppressive agents.

Brief introduction to therapeutic agents developed from recombinant DNA technology
c. Diagnostic agents and radioprotective agents.

Outcome: The students would be in a position to participate in the community pharmacy activities with the knowledge they gained through the study of the various topics of the syllabus.

TEXT BOOKS

1. William O. Foye, Textbook of Medicinal Chemistry, Lea & Febiger, Philadelphia.

2. JH Block & JM Beale, Wilson & Giswold’s Text book of organic Medicinal Chemistry and pharmaceutical chemistry by (Eds), 11th Ed, Lipincott, Raven, Philadelphia, 2004.

3.   S. N. Pandeya, Textbook of mediacinal chemistry, SG Publ. Varanasi, 2003.

REFERENCES

1. D. Abraham (Ed), Burger Medicinal chemistry ad Drug discovery, Vol. 1 & 2. John Wiley & Sons, New York 2003. 
2. Lippincott Williams and Wilkins: Remington Pharmaceutical Sciences 
3. L. M. Atherden, Bentley and Driver’s Textbook of Pharmaceutical Chemistry. Oxford University Press, Delhi.

4. B.N. Lads, MG.Mandel and F.I. way, Fundamentals of drug metabolism & disposition, William & welking co, Baltimore USA.

5.  C. Hansch, Comprehensive medicinal chemistry, Vol 1 – 6 Elsevier pergmon press, oxford 1991.

6. Daniel lednicer, Strategies for Organic Drug Synthesis and Design, John Wiley, N. Y. 1998.

7. D. Lednicer, Organic drug synthesis, Vol, 1 – 6, J.Wiley N.Y.

8. Kadam, Textbook of Medicinal Chemistry Vol. 1 & 2. 

9. O.P.Agarwal, Text book of natural products by  Vol. 1 & 2

10. Sri Ram, Medicinal Chemistry.

11. Rama Rao Nadendla, Medicinal Chemistry.  
JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
IV Year B. Pharm I-Sem







L
P
 C

 









4+1
-
4

(R13605) PHARMACY ADMNISTRATION

Objective: 1.To expose the students, fecets of business administration in the new economic environment.

2. The manufacturing management.

3. Social and behaviour aspects of pharmacy: 

Pharmaceutical outcomes, Pharmacoeconomics and Pharmacovigilance.

UNIT I 

Features of Business Organisations  & New Economic Environment:
Characteristic features of Business, Features and evaluation of Sole Proprietorship, Partnership, Joint Stock Company, Public Enterprises and their types, Changing Business Environment in Post-Liberalisation scenario.

UNIT II
Manufacturing Management: Goals of Production Management and Organisation – Production, Planning and Control – Plant location –Principles and Types of Plant Layout-Methods of production (Job, batch and Mass Production), New Product Development.

Work Study –Basic procedure involved in Method Study and Work Measurement-Statistical Quality Control: 
[image: image1.wmf]X

chart, R chart, c chart, p chart, (simple Problems), Acceptance Sampling, Deming’s contribution to quality.

UNIT III

Social Pharmacy:  Social uses of drugs; Abuse of prescription drugs.

Behavioral Pharmacy: Compliance / Adherence to medications.
Introduction to pharmacoeconomics: Definitions of Efficacy; Comparative cost effectiveness ratios; Comparative Clinical Effectiveness and cost Benefit ratios.
    

Pharmaceutical Outcomes (Quality of life concepts)  

History of Pharmaceutical out comes movements in India and abroad.

   Pharmaceovigilence / Pharmacoepidemiology: 


Present status in India; State and Central initiatives; Reporting of Adverse Drug Reactions; Prescribed format for reporting Adverse Drug Reactions; Irrational Drug Combinations, CDSCO: List of Drugs banned by Government of India and other State Governments.

UNIT IV

 Organisation of Distribution and Marketing: Functions of Marketing, Marketing ix, Marketing Strategies   based on Product Life Cycle., Channels of distribution –Factors influencing channels of distribution, sales organization and sales promotion.
UNIT V 
Pharma Industry: Growth of pharma industry in India – current status and its role in building national economy and national health – Structure of pharma industry in India – PSUs in pharma industry –Progress in the manufacture of basic drugs, synthetic and drugs of vegetable origin.  Export and import of drugs and pharmaceuticals – Export and import Trade.
Outcome: At the end of the course, these students will be familiarized with the above all areas.
TEXT BOOK

1. Aryasri and Subbarao, Pharmaceutical Administration, TMH.

2. Smarta, Strategic Pharma Marketing

3. Pharmaceutical Industrial Management by G.Vidya Saga,. 
4. Pharmacy administration by G. Vidya Sagar
REFERENCES

1.
Subbarao Chaganti, Pharmaceutal Marketing in India – Concepts and Strategy Cases, Pharma Book Syndicate. 

2.
O.P.Khanna, Industrial Management, Dhanpatrai, New Delhi.
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(R13606) SEMINAR/ INDUSTRIAL VISIT
a. Industrial Pharmacy

b. Clinical Pharmacy/Pharmacology

c. Pharmacognosy/Med. Chem.

d. Pharmaceutical Analysis/Quality assurance

e. Pharmaceutical Marketing
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(R13607) PHARMACOGNOSY – III LAB 

1. Isolation of Caffeine from a marketed formulation (Paracetamol + Caffeine)

2. Isolation of Piperine from Black Pepper

3. Detection of alkaloids in a powdered crude drug by precipitation tests

4. Extraction and TLC of Nux-vomica/Cinchona alkaloids 

5. Detection of Steroidal/Triterpenoidal and Flavonoidal glycosides in powdered crude drugs by test tube reaction method

6. Differentiation of a glycoside and its aglycone by TLC

7. Identification of following powdered crude drugs and their constituents by 

   microscopical, microchemical and chemical methods  (If any)

             a) Senna
    b) Vasaka          c) Cinchona      d) Cassia

  e) Kurchi      f) Nux-vomica
 g) Ipecac           h) Rauwolfia


   i) Liquorice

                     8. Spotting – Identification of crude drugs mentioned in theory by 

                         organoleptic method.

REFERENCES

1. Pharmacognosy, Phytochemistry, Medicinal Plants by Jean Bruneton

2. Pharmacognosy by C. K. Kokate

3. Pharmacognosy by Trease and Evans

4. Pharmacognosy and Phytochemistry by Vinod Rangari

5. Pharmacognosy by Brady Taylor et. al.

6. Plant Drug Analysis by Wagner. H. & Blandt. S. 
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 (R13608) BIOPHARMACEUTICS & PHARMACOKINETICS LAB 

1. Estimation  of various Pharmacokinetic parameters from the given data

2. Influence of dosage form on dissolution behaviour of same API

3. Influence of Physico-chemical properties (Particle size, salt form, crystalline form) on dissolution rate of drug substances.

4. Approaches to enhance the dissolution rate of drugs

i.e.,i) Cyclodextrin complexation

 ii)  Inclusion of Hydrophilic polymers such as PVP, PEG.

iii) Co-solvency

5. Absorption studies – invitro and invivo

6. Determination of rate of clearance

7. Statistical treatment of Pharmaceutical data Ie.,
i) test   ii) Chi-square test  iii) ANOVA

Reference book

1. Dr. D. Dhachinamoorthi- Biopharmaceutical and Pharmacokinetic- A Practical Manual 
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(R13609) PHARMACOLOGY – III LAB

1. 
Experiments on Isolated Preparations: 

a. To calculate the PA2 value of atropine using acetylcholine as an agonist on rat ileum preparation.

b. To calculate the PA2 value of mepyramine or chlorampheniramine using histamine as agonist on guinea pig ileum.

c. To find out the strength of the given sample on (e.g. Acetycholine, Histamine, 5‑HT. Oxytocin etc.) Using a suitable isolated muscle preparation by

i.
Matching Assay

ii.
Two point Assay

iii.
Three point Assay

2. Pharmacology of the Gastrointestinal Tract

      To study the anti‑secretory and anti‑ulcer activity using pylorus ligated rats.
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(R13610) MEDICINAL CHEMISTRY – II LAB 

Estimations of the following. 

1.
Ascorbic acid.

2. Vitamin B1.

3. Penicillin.

4. Alkaloid (by gravimetry).

5. Ibuprofen by volumetric method

6. Aspirin by volumetric method

7. Metronidazole (antiprotozoal)

8. Ibuprofen (analgesic, antiinflammatory)

9. Furosemide (diuretic)
10. Isoniazid (anti tubercular)

11. Compound benzoic acid (anti fungal)

REFERENCES

1. Indian Pharmacopoeia.. – 1996, 4th Edition.

2. P.D.Sethi – Quantitative Analysis of Drugs and Pharmaceuticals.

3. B.G.Nagavi Lab Hand Book of Instrumental Drug Analysis.

4.Organic chemistry a Lab manual Cengage India Pvt. Ltd. By Pavia
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(R13701) NOVEL DRUG DELIVERY SYSTEMS & REGULATORY AFFAIRS

Objective: This course is designed to impart knowledge on controlled drug delivery systems including oral, transdermal, mocuadhesive, targeted (Liposomes and Nanoparticles).  It also helps to know how regulatory agencies (Indian CDSCO, USFDA, Canadian HPFBI and Australian TGA) act on release of NDA & ANDA.

UNIT I
Oral Control Drug Delivery Systems: Fundamental study of different types of Oral Contolled drug delivery systems, sustained release concept, design of sustained release dosage form, Zero order release, first order release approximation, multiple dosing. 

Dissolution Controlled, Diffusion Controlled, Ion Exchange Resins, Osmotic based systems, pH Independent Systems.

UNIT II

a. Transdermal Drug Delivery Systems: Fundamentals, types of TDDS, Materials Employed and Evaluation of TDDS.

b. Introduction to Good Manufacturing Practices:  Salient features of Schedule – M (India).

UNIT III

a. Mucoadhesive Delivery Systems: Mechanism of bioadhesion, mucoadhesive materials, forumulation and development of mucoadhesive-based systems.

b. Targeted Drug Delivery Systems: Fundamentals and applications, formulation and evaluation of liposomes, resealed erythrocytes and nano particles.

UNIT IV 

Governing Regulatory bodies across the globe

USFDA, CDSCO, Australian TGA, European FDA, NDA &  ANDA Submissions of USFDA, Product filing.
UNIT V
Introduction to Validations: Process validation (prospective, retrospective & concurrent), analytical method validation (accuracy, precision, specificity, linearity, range, robustness etc.), cleaning validation (sampling procedure and acceptance criteria)     

Outcome: Student shall be able to know the controlled, sustained drug delivery systems, their methods of preparation.  They also know how regulatory agencies help filing and submissions of USFDA; Student shall be able to know the validation of the Analytical methods.

TEXT BOOKS

1. Novel drug delivery system by Prof. (Dr) A.K. Bandyopadhyay
2. N.K. Jain, Control Drug Delivery Systems by 

3. Y.Anjaneyulu & Maraiah, Quality Assurance & Quality Management in Pharmaceutical Industry. 

4. L. Lachman, H.A, Lieberman and J.L. Kanig, Theory & Practice of industrial pharmacy by, Lea & Febieger, Philadelphia Latest Edn.

REFERENCES 
1. Leon Shargel Isadore Kanfer, Generic Drug Product Development, Solid Oral Dosage Forms, Marcel Dekker.

2. Sagarian & MS Balsam, Cosmetics Sciences &Technology.Vol.1, 2 & 3
3. Lippincott Williams and Wilkins, Remington Pharmaceutical Sciences
4. E.A Rawlkins, Bentley’s Text Book of Pharmaceutics, Elbs publ 
5. HC Ansel, Introduction to Pharmaceutical Dosage forms
6. S.H. Willing, M.M Tucherman and W.S. Hitchings IV, Good Manufacturing Practices for Pharmaceuticals: A Plan for Total Quality Control, Marcel Dekker, Inc., New York 

7. Gilbert S. Banker and Christopher T Rhodes, Modern Pharmaceutics, Ivth ed, marcel dekker, usa, 2005.

8. Yiew Chien, novel drug delivery systems, 2nd ed, marcel dekker 2003.

9. Robert. A. Nash, Pharmaceutical Process Validation, 3rd Ed Marcel Dekker, 2003.

10. Good Manufacturing Practices – Schedule M Read with The Drugs And Cosmetic Rules 1945.

11. M.E. Aulton, Pharmaceuitcs- The science of Dosage form Design 2nd ed.

12. Aukunuru Jithan, Oral Drug Delivery Technology.

13. Quality Assurance of Pharmaceuticals WHO PMP

14. Novel drug delivery system and regulatory affairs by S.Chand, Dr. Yajaman Sudhakar, Dr. K.N.Jayaveera
15. Novel drug delivery system by, V.Sankar, S.Ramesh, V. Shanmugam
16. Advances in Drug delivery systems by Y. Madhusudan Rao
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(R13702) PHARMACEUTICAL BIOTECHNOLOGY

Objective: Pharmaceutical biotechnology is considered to be a logical extension of pharmaceutical microbiology, thus expected to show a dramatic change in the drug product scenario in future. 

This course is designed to impart knowledge on isolation of industrially interesting microbes, various techniques employed in biotechnology Viz., r-DNA technology, Hybridoma technology, enzyme technology and the products derived using these techniques. 

UNIT I

a. Fermentation Technology: Isolation, Selection and Screening of Industrially important microbes, Strain improvement. Types of  fermentations, optimization of fermentation process.Types, design & operation of Bioreactor. 

b. Specific Fermentations: Selection of organism, fermentation  & purification of various antibiotics, vitamins, aminoacids, organic acids, solvents, biomass like penicillin, streptomycin, tertacycline, erythromycin, cyanocobalamin,  glutamic acid, citric acid, alcohol, Lactobacillus sporogenes. 

UNIT II

a. Recombinant DNA Technology: Introduction to r-DNA technology and genetic engineering, steps involved in isolation of enzymes, vectors, recombination and cloning of genes. 

Production of r-DNA technology derived therapeutic proteins like humulin, humatrope, intron a, recombivax HB(hepatitis b).

b. Hybridoma Technology:  Production and applications of Monoclonal Antibodies.

UNIT III

Immunology & Immunological Preparations: Principles of Immunity, Humoral immunity, cell mediated immunity, Antigen – Antibody reactions, Hypersensitivity reactions.

Active & passive immunizations preparation of vaccines, standardization & storage of BCG, cholera, smallpox, polio, typhus, tetanus toxoid, immuno serum & diagnostic  agents.

UNIT IV

a.  Enzyme Technology: Methods of immobilization of enzymes and cells and their applications, factors affecting immobilized enzyme kinetics, advantages of immobilized enzymes over isolated enzymes.Study of enzymes such as hyaluronidase, penicillinase, streptokinase &   streptodornase, protease.

 b. Blood Products: Collection processing, storage and control of official blood products, plasma substitutes (dextran) and sutures & ligatures.
UNIT V

a. Microbial Transformations: Types, Methods of bioconversions & Application in Pharma Industry, Steroidal transformations.

b. An introductory study on bioinformatics and its appilications, Regulatory control  of Biotechnological products.       

Outcome: Upon completion of the course, the student shall be able to-

· Know screeing of industrially interesting microbes.

· Optimize fermentation process parameters 

· Know about preparation, standardization, storage and labelling of biotechnologically derived products

· Know about bioinformatics and its applications in pharmacy.

· Know about the regulatory control of biotechnological products.

TEXT BOOKS
1. P. F. Stanbury & A. Whitaker, Principles of fermentation technology, Pergamon Press

2. Sambamurthy. K, Text Book of Pharmaceutical Biotechnology.

3. S. S. Kori, Pharmaceutical biotechnology. 

REFERENCES.
1. Wulf Crueger and Anneliese Crueger, Biotechnology, 2nd Ed, Publ- Panima publication co-peration, New Delhi

2. U. Satyanarayana, Text book of  Biotechnology

3. J. D. Watson, Recombinant DNA technology.

4. E.A. Rawlins, Bentley’s, A text book of pharmaceutics, 8th Ed, 1982 Bailler Tindall & Co.

5. Alexander N. Glazer & Hiroshi Nikaido, Microbial biotechnology, W. H. Freeman Co.

6. Casida, Industrial microbiology.

7. Dr. P. K. Shiva kumar, Dr. M. M. Joe, Dr. K. Suresh An Introduction  to industrial micro biology

8. Pharmaceutical  Bio technology by Dr. Chandrakanth  Kokare

9. S.P. Vyas and V.K. Dixit CBS Publisher, Delhi,   Pharmaceutical Biotechnology

10.  I.D’Souza, Suresh G. Killedar - Biotechnology and fermentation process

11. Indian Pharmacopoein, 1996
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(R13703) PHARMACEUTICAL ANALYSIS - II 

Objective: The principles involved in the determination of various bulk drugs and formulations are discussed.  Modern methods and instrumental techniques are applied in the study and analysis of pharmaceutical substances.

UNIT I 

a. UV & Visible Spectrophotometry: Introduction to Spectroscopy, Basic terminology – Chromophore, Auxochrome, Bathochromic shift, Hypsochromic shift, hyperchromic and hypochromic shift.  UV & Visible Spectrophotometry:  Principle, Theory, Beer-Lamberts Law & Deviations, Instrumentation – Single Beam and Double Beam Spectrophotometers, Applications, Woodward –Feiser rule.

b. Flourimetry:  Principle, Theory, Quenching, Instrumentation and applications.  

UNIT II

a. Infrared Spectrophotometry (IR):  Introduction, principle, theory, types of vibrations, Instrumentation, Single and double beam spectrophotometer, sampling techniques, applications, basic principles in the interpretation of IR Spectra.

b. Atomic Absorption Spectroscopy: Principle, Theory, Instrumentation and applications.  

UNIT III

Nuclear Magnetic Resonance Spectrophotometry (NMR) : Basic Principle, theory, instrumentation, chemical shift, shielding and deshielding, relaxation processes, spin-spin splitting, applications, basic principles in the interpretation of NMR spectra.

UNIT IV
Mass Spectrometry: Basic principle, theory, instrumentation and applications, basic principles in the interpretation of Mass Spectra.

UNIT V
An Elementary study of  the following:

(a) GC: Columns, Carrier gas and detectors used

(b) HPLC & HPTLC: Basic Principles

(c) Electrophoresis: Various types of Electrohoresis

(d) ORD Curves, RIA & ELISA: Basic principles

Outcome: The students are exposed to the modern instrumental techniques for the study of pharmaceuticals to a high level which would be useful for their future in academia and industry.
TEXT BOOKS

1. R.M. Silvesterin and G.C. Bassler.Spectrometric Identification of Organic Compounds.

2. AH Beckett & Stenlake, Text book of Practical Pharmaceutical chemistry, Vol.I&II

3. AI Vogel, Quantitative Chemical Analysis.

4. Hobart. H. Willard and others, Instrumental methods of analysis, CBS publ and Distributors New Delhi.

REFERENCES

1. Settle, Handbook of Instrumental Techniques for Analytical Chemistry.

2. Y.Anjaneyulu & Maraiah, Quality Assurance & Quality Management in Pharmaceutical Industry. 

3. P.D. Sethi, Quantitative analysis of Drugs and Pharmaceuticals.

4. K. A. Connors, A Textbook of pharmaceutical analysis, Wiley Interscienc, NY.

5. A.M. Knevel & F.E. Digengl, Jenkin’s quantitative pharmaceutical chemistry, Mc Graw Hill Book Co., NY.

6. Pharmacopoeia (IP, BP, USP, PhI, Eu. PhI).

7. Robert D. Brown, Introduction to Instrumental Analysis.

8. Skoog, Principles of Instrumental Analysis. 

9.     B.K.Sharma, Instrumental and Chemical Analysis, Goel Publ House ,
10.   Organic spectroscopy by Y. R Sharma.            
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(R13704) HUMAN VALUES AND PROFESSIONAL ETHICS

Objectives : This introductory course input is intended 

a. 
To help the students appreciate the essential complementarity between ‘VALUES’ and ‘SKILLS’ to ensure sustained happiness and prosperity which are the core aspirations of all human beings. 

b. To facilitate the development of a Holistic perspective among students towards life, profession and happiness, based on a correct understanding of the Human reality and the rest of Existence. Such a holistic perspective forms the basis of Value based living in a natural way. 

c. To highlight plausible implications of such a Holistic understanding in terms of ethical human conduct, trustful and mutually satisfying human behavior and mutually enriching interaction with Nature. 

Unit I: 

Course Introduction - Need, Basic Guidelines, Content and Process for Value Education:  Understanding the need, basic guidelines, content and process for Value Education.  Self Exploration–what is it? - its content and process; ‘Natural Acceptance’ and Experiential Validation- as the mechanism for self exploration. Continuous Happiness and Prosperity- A look at basic Human Aspirations.  Right understanding, Relationship and Physical Facilities- the basic requirements for fulfillment of aspirations of every human being with their correct priority.  Understanding Happiness and Prosperity correctly- A critical appraisal of the current scenario.  Method to fulfill the above human aspirations: understanding and living in harmony at various levels.

Unit II: 

Understanding Harmony in the Human Being - Harmony in Myself! :  Understanding human being as a co-existence of the sentient ‘I’ and the material ‘Body’.  Understanding the needs of Self (‘I’) and ‘Body’ - Sukh and Suvidha.  Understanding the Body as an instrument of ‘I’ (I being the doer, seer and enjoyer).  Understanding the characteristics and activities of ‘I’ and harmony in ‘I’.  Understanding the harmony of I with the Body: Sanyam and Swasthya; correct appraisal of Physical needs, meaning of Prosperity in detail.  Programs to ensure Sanyam and Swasthya.

Unit III: 

Understanding Harmony in the Family and Society- Harmony in Human - Human Relationship : Understanding harmony in the Family- the basic unit of human interaction.  Understanding values in human-human relationship; meaning of Nyaya and program for its fulfillment to ensure Ubhay-tripti; Trust (Vishwas) and Respect (Samman) as the foundational values of relationship. Understanding the meaning of Vishwas; Difference between intention and competence.  Understanding the meaning of Samman, Difference between respect and differentiation; the other salient values in relationship. Understanding the harmony in the society (society being an extension of family): Samadhan, Samridhi, Abhay, Sah-astitva as comprehensive Human Goals. Visualizing a universal harmonious order in society- Undivided Society (Akhand Samaj), Universal Order (Sarvabhaum Vyawastha )- from family to world family! 

Unit IV: 

Understanding Harmony in the Nature and Existence - Whole existence as Co-existence : Understanding the harmony in the Nature. Interconnectedness and mutual fulfillment among the four orders of nature- recyclability and self-regulation in nature. Understanding Existence as Co-existence (Sah-astitva) of mutually interacting units in all-pervasive space. Holistic perception of harmony at all levels of existence. 

Unit V: 

Implications of the above Holistic Understanding of Harmony on Professional Ethics :  Natural acceptance of human values. Definitiveness of Ethical Human Conduct. Basis for Humanistic Education, Humanistic Constitution and Humanistic Universal Order. Competence in professional ethics: 

a) 
Ability to utilize the professional competence for augmenting universal human order, 

b) 
Ability to identify the scope and characteristics of people-friendly and eco-friendly production systems, 

c) 
Ability to identify and develop appropriate technologies and management patterns for above production systems. 

Case studies of typical holistic technologies, management models and production systems. Strategy for transition from the present state to Universal Human Order: 

a) 
At the level of individual: as socially and ecologically responsible engineers, technologists and managers 

b) 
At the level of society: as mutually enriching institutions and organizations 

TEXT BOOKS 

1. R R Gaur, R Sangal, G P Bagaria, 2009, A Foundation Course in Human Values and Professional Ethics. 

2. Prof. KV Subba Raju, 2013, Success Secrets for Engineering Students, Smart Student Publications,3rd Edition.

EFERENCE BOOKS 

1.
Ivan Illich, 1974, Energy & Equity, The Trinity Press, Worcester, and HarperCollins, USA 

2. 
E.F. Schumacher, 1973, Small is Beautiful: a study of economics as if people mattered, Blond & Briggs, Britain. 

3. 
A Nagraj, 1998, Jeevan Vidya ek Parichay, Divya Path Sansthan, Amarkantak. 

4. 
Sussan George, 1976, How the Other Half Dies, Penguin Press. Reprinted 1986, 1991 

5. 
PL Dhar, RR Gaur, 1990, Science and Humanism, Commonwealth Purblishers. 

6. 
A.N. Tripathy, 2003, Human Values, New Age International Publishers. 

7. 
Subhas Palekar, 2000, How to practice Natural Farming, Pracheen(Vaidik) Krishi Tantra Shodh, Amravati. 

8. 
Donella H. Meadows, Dennis L. Meadows, Jorgen Randers, William W. Behrens III, 1972, Limits to Growth – Club of Rome’s report, Universe Books. 

9. 
E G Seebauer & Robert L. Berry, 2000, Fundamentals of Ethics for Scientists & Engineers, Oxford University Press 

10. 
M Govindrajran, S Natrajan & V.S. Senthil Kumar, Engineering Ethichs (including Human Values), Eastern Economy Edition, Prentice Hall of India Ltd. 

Relevant CDs, Movies, Documentaries & Other Literature: 

1. 
Value Education website, http://www.uptu.ac.in 

2. 
Story of Stuff, http://www.storyofstuff.com 

3. 
Al Gore, An Inconvenient Truth, Paramount Classics, USA 

4. 
Charlie Chaplin, Modern Times, United Artists, USA 

5. 
IIT Delhi, Modern Technology – the Untold Story 
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(R13705) CLINICAL PHARMACY PRACTICE 

Objective: To impart quality use of medicines & their therapeutics of various diseases management.Monitor  adverse drug reaction,interpret selected laboratory results of specific disease states,retrieve, analyse, interpret and formulate drug or medicine information. 

UNIT I

Basic concepts of Pharmacotherapy

a. Introduction to Clinical Pharmacy

b. Clinical Pharmacokinetics and individualization of Drug Therapy.

c. Special precautions in drugs usage during infancy and in the elderly (Pediatrics & Geriatrics).

d. Special precautions in drugs usage during pregnancy & lactation

e. Adverse Drug Reactions and Pharmacovigilance

f. The Basics of Drug Interactions

g. Interpretation of Clinical laboratory Tests.

UNIT II
Important Disorders of Organ Systems and their Management:

a. Cardiovascular Disorders: Hypertension, congestive heart failure, angina, acute myocardial infarction, cardiac arrhythmias

b. CNS Disorders: Epilepsy, parkinsonism, schizophrenia depression

UNIT III
Important Disorders of Organ Systems and their Management 
a. Respiratory Disease: Asthma, COPD

b. Gastrointestinal Disorders: Peptic Ulcer Disease, Ulcerative Colitis, Hepatitis, and Cirrhosis.

c. Infectious Diseases: Enteric Infections, sexually transmitted diseases, AIDS, Conjunctivits.

UNIT IV 

Important Disorders of Organ Systems and their Management
a.
Endocrine Disorders: Diabetes mellitus and Thyroid Disorders.

b.
Neoplastic Diseases:  Leukaemias, Hodgkin's disease,Lymphomas

UNIT V 

a.
Therapeutic Drug Monitoring, Concept of Essential Drugs, Drug and


Poison information, Drug induced diseases.

b.
Commmunity Pharmacy practice, patient counselling, medication review
 
ward round participation, drug utilization review.  

   Outcome: Know the pathophysiology of selected disease states and the rationale   for drug therapy, their therapeutic approach in management of diseases. Understand the needs to identify the patient-specific parameters relevant in initiating drug therapy and its monitoring.
TEXT BOOKS

1. Roger, Walker, Clinical Pharmacy and Therapeutics

2. G. Parthasarathi / Karin Nyfort-Hansu A text book of Clinical Pharmacy practice – Universities Press

3. Dr. D.R Krishna, V. Klotz, Clinical pharmaco kinetics, Publ Springer Verlab

REFERENCES

1. Laurence, DR and Bennet PN. Clinical Pharmacology, Scientific book  agency

2. Lippincott Williams and Wilkins: Remington Pharmaceutical Sciences, 20th edn.

3. Hamsten, Drug interaction, Kven Stockley.

4. J.K. Mehra, Drug interaction, Basic Bussiness Publ, Bombay.

5. Grahame smith and Aronson, Clinical pharmacology and drug therapy 

6. Richard A Helms, Text Book of Therapeutics Drug and Disease Management  Hardbound.

4. Herfindal E T and Hirschman JL, Williams and Wilkins, Clinical Pharmacy and therapeutics

5. Applied Therapeutics, The clinical uses of Drugs applied therapeutics INC

6. Dr. A.R. Paradker, Hospital and Clinical Pharmacy, Nirali Prakashan.

7. D. Sudheer Kumar. Fundamentals of Clinical Pharmacy Practice-Pharm Med  Press

8. Katzung, B.G.Basic and Clinical Pharmacology, Prentice hall, International

9. M Rowland and T N Tozer, "Clinical Pharmacokinetics" 2nd ed Lea & Febiger,  NY.
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 (R13706) (PROJECT WORK 100 MARKS)

1.
Industrial Pharmacy / Technology

2.
Clinical Pharmacy / Pharmacology

3.
Pharmacognosy / Medical Chemistry

4.
Pharmaceutical Analysis / Quality Assurance

5.
Pharmaceutical Marketing

6.
Herbal Drugs

7.
Pharmainformatics

8.
Computer aided drug design 

9.
Neutraceuticals

10. Nano Technology

11. Bio Technology

12. Pharmaco economics
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(R13707) NOVEL DRUG DELIVERY SYSTEMS AND REGULATORY AFFAIRS LAB

1. Preparation and Evaluation of Matrix Tablets

2. Formualtion and Evaluation of Film Coated Tablets.

3. Formualtion and Evaluation of Enteric Coated Tablets.

4. Prepartion and Evaluation of Transdermal Drug Delivery Systems.

5. Formulation and Evaluation of Mucoadhesive Delivery Systems.

6. Evaluation of Market SR Formualtions.

7. Preparation and evalution of Nano particles (Minimum two drugs) 

8. Preparation and evaluation of Liposomes

9. Preparation and Evaluation of Alginate Beads.

10. Analytical Method Validation.

11. Assignment on Product development and filing to various regulatory agencies , FDA,MCC, EMEA,TGA.Etc (Ref.: www.fda.gov)
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* 3 hours on same day and 1 hour in the next day morning

(R13708) PHARMACEUTICAL BIOTECHNOLOGY LAB

1. Isolation of antibiotic producing microorganisms from soil.

2. Immobilization of Enzymes / Cells using different methods and comparision of their efficacy.

3. Determination of minimum inhibitory concentration of the given antibiotic.

4. Standardization of Cultures.

5. Microbiological assay of Antibiotics by cup plate method. 

6. Microbiological assay of Antibiotics by Turbidimetry method.

7. Production of alcohol by fermentation technique.

8. Sterility testing of Pharmaceutical products.

9. Isolation of mutants by gradient plate technique.

10. Preparation of bacterial vaccine and standardization.

11. Extraction of DNA.

12. Separation techniques: Various types of Gel electrophoresis, Centrifugation.

TEXT BOOKS

1.  Dr. R.S. Gaud, G. D. Gupta - Pratical Biotechnology

2.  Indian Pharmacoepia – 1997

3.  F.C. Garg, Experimental microbiology
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 (R13709) PHARMACEUTICAL ANALYSIS – II      LAB

Experiments

1. Interpretation of IR Spectra of any two compounds.  

2. Determination of (max of few bulk drugs.

3. Assay of any two bulk drugs and their formulations by UV-spectro photometry.

4. Assay of any two bulk drugs and their formulations by Colorimetric method.

5. Assay of Quinine Sulphate by Flourimetry

6. Ascending paper chromatography.

7. Radial paper chromatography.

8. 
Two dimensional paper chromatography

9. 
Thin layer chromatography.

10. 
Column chromatography 

11.  Determination of amino acids by Paper electrophoresis.

12. 
Gel electrophoresis (Demonstration Only).

13. HPLC (Demonstration Only).

BOOKS RECOMMENDED FOR REFERENCE:  

PHARMACEUTICS
1. Cooper and Gunns "Tutorial Pharmacy" ed. S.J Carter, 6th edition, CBS Publisher, Delhi, 

2. A N Martin, Arthur Cammarata, James Swarbrick, "Physical Pharmacy", 3rd edition, K M Varghese & Co., Bombay, 

3. E Shotton and K Ridgway, "Physical Pharmaceutics" Oxford University Press, London, 

4. "Remington's Pharmaceutical Sciences", ed. A R Gennaro, 18th ed, Mack Publishing Co.. P.A..

5. Leon Lachmen, H A Lieberman and J L Kanig, "The Theory and Practice of Industrial Pharmacy, 3rd ed. Lea & Febiger Philadelphia.

6. H C Ansel "Introduction to Pharmaceutical Dosage Forms", 3rd (Indian ed) K M Varghese & Co. Bombay .

7. Cooper and Gunn's "Dispensing for Pharmaceutical Students" ed S J Carter, 12th ed., CBS Publishers, Delhi.

8. "Sprowl's American Pharmacy" ed L W Dittert, 7th ed J & B Lippincott Co., Philadelphia .

9. "Bentley's Textbook of Pharmaceutics" ed EA Rawlines, 8th ed ELBS Bacilliere Tindall.

10. "Dispensing of Medication", ed J E Hoover, 8th ed Mack Publishing Co., Easton PA.

11. William  E Hassan, "Hospital Pharmacy", 5th ed Lea & Febiger, Philadelphia.

12. "Modern Pharmaceutics" ed G S Banker and C T Rhodes, 2nd ed Marcel Dekker Inc., NY.

13. "Pharmaceutical Dosage, Forms and Drug Delivery Systems”, 5th ed Lea and Febiger, Philadelphia .

14. S.Turco and R.E.King, "Sterile Dosage Forms" 3rd ed Lea and Febiger, Philadelphia. 

15. H M Chitton and R L Witcofski, "Nuclear Pharmacy", Lea  and Febiger, Philadelphia.

16. K A Connores, G L Amiden and V J Stella, "Chemical Stability of Pharmaceuticals" , 2nd ed John Wiley & Sons NY 1986.

17. "Pharmaceutics ‑ The Science of Dosage Form Design" , ed M E Aulton, ELBS/Churchill Livingstone

18. J T Carstensen, "Drug Stability", Marcel Dekker Inc NY.

19. "Cosmetic Science and Technology" ed Sagarian and M S Balsam, Vol 1‑3, 2nd ed John Wiley & Sons, NY

20. J S Jellinek, "Formulation and Function of Cosmetics", John Wiley & Sons, NY.

21. S G Thomsen, "Modern Cosmetics" Universal Publishing Corporation, Bombay.

22. "Advance in Pharmaceutical Sciences", ed H S Hean, A H Beckett, and J E Carless, Vol 1‑4 Academic Press, London.
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