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Preface

The University Grants Commission (UGC) has launched a scheme on skills development

based higher education as part of college/university education, leading to setting up of Bachelor

of Vocation courses (B.Voc.) to serve multiple needs, including (i) career oriented educatron and

skills to students interested in directly entering the workforce; (ii) contracted training and

education proganrnmes for local employers; (iii) high-touch remedial education for secondary

school graduates not ready to enroll in traditional colleges, giving them a path to transfer to three

or four year institutions; and (iv) general interest courses to the community for personar

development and interest. Bachelor of vocation w l have with multiple exits such as Diploma
and Advanced Diploma under the NSeF (Nationar skins euarifications Framework).

The Bachelor of Vocation model, by and large, will be accessible to a large number of
individuals of the community' offer low cost and high quarity education locally, that
encompasses both vocational skills development as well as traditional courservork, thereby
providlng opportunities to the learners to move directly to the employment sector or move into
the higher education sector. It offers a flexitrle and open education system which also caters to
commrmity-based life-long learning needs.

About the programme

The program is designed to educate and create skilred manpower that can serve the
society through the knowledge gained during the course of time. The student enrolling in the
course will be benefitted in several ways. The candidate will work in the college as welr as with
the .industries during the time of his study. If a candidate successfufly completes first year of
study he would be awarded a diploma and he will be capable enough to serve as a laboratory
assistant in any industry or academic institution. A candidate completing two successfur years in
Bachelor of vocation progarn will be awarded with advanced diploma. An advanced diploma
qualified student in pharmaceutical chemistry win be fit for working in ADL, ec and-
Production deparhent of any phamraceutical industries. The candidate completing all three
years of thd course zuccessfully will be awarded withrac*relor of Vocation in pharmaceutical
chemistry and is fit for getting absorbed in any division ofpharmaceutical Induskies-
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Semester I

)

Course Code Course Title Credit Total
Theory Pnctical

PC lll Basic Pharmaceutical Calculations J 0 3

PC rl2 F-narmaceirtics (Basic Principtgs) J 0 3

PC ll3 Basic Computer Applicationq 0 2 2

PC l14 Enelish and Communicalion Skill 0 2 2

PC r15 Human Anatomy q{td J!1Fj{gg- 2 0 2

PC l16 Practicals 0 t8 l8

Total 08 22 30



BVPCRI: Eligibility Criteria (EC) for Admission

I . The eligibility conditions for admission to the program will be l0+2 or equivalent in

science stream or diploma chemical or diploma pharmacy

2. If the candidate has attained the specific level 4 ofNOS ofpharmaceutical chemisky

sector (by decision of equivalence committee of the college) can get admitted in B.Voc.

for the programrne

3. There is no age bar for admission to Bachelor of Vocation

4. The student can take exit from this course at any point of time and can get re-entry in this

programme. Such students will get priority in admission than to a fresher student. (multi

entry multi exit scheme)

BVPCR2: Admission Procedure

l. For admission !o the prograrmnes offered, preference should be given to the learners

Iiving in the local commuuity. Reservation to sc, sr, oBC and pwD categories will be

available as per the extant national / State policy.

2. Admissions may be done on a rolling basis depending on the iruration of the programmes

to facilitate a steady saeam of leamers joining the college and moving out as trained

work force to thejob market, round the year and notjust once in a year.

3' The applicants seeking re-entry into the college should get preference in admission over

the new applicants.

4. Candidates are selected on the basis of Merit.

BVPCR3: Fees and Scholarship:

1' Student fee should be decided as per the prevalent practice for fee fixation for aided
courses.

2' AtteNnpt slrould be made to recove,r part of the operating expenditure from the student
fees.

BVPCR4: Registratiorn / Enrollment:

I' Every student admitted to the college for the prograrnme must get enro ed to
uiversity within a month from the date of admission
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BVPCR5 : Semester Examinations

1. Candidates desirous of appearing at any Semester Examination shall have to submit

applications in the prescribed form, through the designated authority on'or before the

prescribed date.

2. No candidate will be admitted to any Semester examination unless the Designated

Authority i.e. the Head of the Department or Principal of the College certifies that:

(1) The candidate attended the course of study to the satisfaction of the desigrrated

authoritY.

(2) The candidate maintained a good conduct and character during the studies.

(3) The candidate maintained minimum 807o attendance in each semester

BVPCR6: Evaluation

l. Appropriate mechanism for assessment of the learners' progress towards

acquisition of knowledge and skill should be developed by the college. Partner

industries should also be given a clear and well defined role in the assessment of

the leamers.

2. practical or hands on skills should be given compalatively more weigfutage in the

overall assessment Plan.

3. The college should a&pt and ihtegrate the guidelines and recommendations of the

respective Sector Skill councils (SSCs) for the assessment and evaluation of the

vocational component, wherever available. They should also involve the SSCs in

the assessrnent process, wherever required' It applies to colleges' both

Autonomousandnon.Autonomous,anduniversitiestomaintainoccupational

Standards and the fitness for the job.

4. Theory of each coRE paper will be evaluated for a maximum of 100 marks out of

whiclu 50 marks-s*rall be for continuous evaluation @xams) and 50 marks for the

end sernester exarnination. An end semest€r' examination shall be of 2 hours

duration.

5. Practical as a combinod form for Each core paper will be evaluated for a maximum

of?00marksoutofwhic*r,50ornarksshallbecontinuousintemalevaluationand

2O0 marks for the end sernester practical examination'
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6. Each Elective paper is evaluated for a maximum of 50 marks which will be

evaluated intemally by continuous evaluation.

8VPCR7: rules for grading

1 . one credit would meap equivarent of 14-1s periods of 60 minutes each, for theory,

workshops / labs and tutorials per semester.

2. For intemship / field work, the ctedit weightage for equivalent hours sha be 50% of that
for lectures / workshops

3. For self-rearning,.based on e-content or otherwise, the credit weightage for equivarent
hours of study shall be 50% of that for lecfures / workshops

4. To pass a subject in any Semester a candidate must obtain a minimum of 40o% of marks
in each paper.

5' If a candidate fa's in ariy subject, he has to reappear for that particurar paper and pass.
(rhat is, for example if candidate fails in midterm exam ofa subject, he has to reappear
for midterm of that subjeet.)

6. The perfomrance of each candidate in all the subjects will be evaruated on 7_ point scare
in tenn of grades as follow:

Grading Scheme Toage according to

Grade
Qualitative Meaning of



BVPCR8: performance index

1. The performance of a student in a semester is expressed in terms of the Semester

Performance Index (SP!.

SEMESTER PERFORMANCE INDEX (SPD

The Semester Performance Index (SP! is the weighted average of Course Grade Points

obtained by the student in the semester. The Weights assigned to Course Grade Points are

the Credits carried by the respective cowses'

a. gl cl + E2c2+ ...

2. SPI:

a. cl + c2*...'...

Where, g |,e2...........'. are the Grade points obtained by the student in the Semester,

for Courses carrying Credits cl ,c2 "" " " ""respectively'

2. The cumulative performance of a student at the end of the Sernester / course is expressed

in terms of the Cumulative Performance Index (CPI)'

CUIIIULATIVE PERFOMANCE INDEX (CPD

This index is defined as the weighted average of course Grade Points obtained for all the

weightsforTheoryPapers(BothMidTerm&EndTerm)andPracticalsattemptedsince

his admission to the program, where the weights are defined in the same way as in

Semester Performance Index (SPD'

3. If a failed student repeats a course, only the Grade Points obtained in the latest atternpt :

shallbecountedintheCumulativePerformancelndex.Wheneverthecandidateclears

thesubjectinthenextSernesterexamination,thetotalcreditsforthatsubjectwillbe

added to CPI.

4. For any Semester, the maximum marks for the Mid Term and End Term assessments are

shown in the teaching and examination scheme' For the puq'ose of Mid Temt

assessment, tests, quizz€s, assignments or any other suitable metlrods of assessment may

be used bY the dePartment'

B\IPCR9: semester Passing scheme

l. For each semester examination, a candidate will be considered as pass if hdshe has

secured..BJ.orabovegradeinallthesubject(s)andoverallgradepoint5.00orabove.
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2. For each semester examination, a candidate will be considered as fail if heishe has

secured "F" grade in any or all the subject (s).

3. If the candidate does not fulfill the subject requirements including requisite attendance

percentage, he/she will be given I grade and the candidate will have to complete. the

course requirements before the commencernent of the next End Semester examination. If
the candidate does not clear I grade in any subject before the c,ommenc€rnent of the next

End Semester examinatiorq hdshe will be considered fail - F grade.

4. Candidate has to clear his / her'F' grade or 'I' grade, if any, by the next End Semester

examination

BVPCRI0: semester promotion scheme

A candidate will be promoted to the subsequent Semester according to the following

scheme:

I . A candidate would be granted admission to the Second Semester if and only if he/she has

been'granted Terrn for.First semester and has applied for the university examination.

2. A candidate would be granted admission to the Third Semester if and only if he/she has

been granted rerm for First & second semesters and has applied for the university

examination.

3- A candidate would be granted admission to the Fourtli Semester if and only if he/she has

cleared all the subjects of First semester. He /she will be permitted to pursue his/her

study of Fourth Sernester, provided hivher term for [I & III Semesters is granted and has

applied for the university examination.

Promotion Criteria
Semester Condition(s) For Promotion

II Grant of Term foiTemesterl I-

Grant of Term for Semester I and Semester [I

Clearing of Sernesters I completely ana Crant offerm for
S€Nnester II & Semester III
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Clearing of Semesters II completely and Grant of Term for

. Semester III & Sernester IV

B\?CRI l : arvard of grading / division

No class/ division will be awarded to the students in the first 5 sernesters. Divisions shall

be awarded only at the end of Final Examinations on successfrrl completion of all the

Semesters. For awarding the degree at the end of the course, Cumulative Performance

Index (CpI) of all the Mid Term and Final exams shall be taken in to consideration as per

the following pattem of Cumulative Performance Index (CPI):

s.N.

1

1

CPI Divisiol

7.50 to 10.00 FIR*ST Oi't ision with Distinction

6.50 to 7. 49 FIRST Division

6.00 to 6.49 SECOND Division

BVPCR12: award of degre

1. Awafil of certificate, Mvanced certificate, Diploma or Advanced Diploma' as the case

maybe,woulddependonacquisitionofrequisitecreditsasprescribedbythe
certification body and not on the duration of the calendar tinre spent in pursuing the

course.

2. The certificate shall mention the credits eamed, course duration (in hours), and the

curriculumcovered-lfthecourseisalignedwithNVEQF/NSQF,thecorresponding

NVEQF / NSQF lwet should also be mentioned on the certificate'

3. Arvard of degree will be as follows

Clearing of Semestss III completely and Grant ofTerm for

Semester [V & Semester V
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NVEQF
Level

skiil
Component
Credib

General

f,ducation
Credits

Normal calendar
duration (post
mssting the entry
criterion)

Awards

Six sernesters

Bachelor of
Vocation

6 72 48 Four s€m€sttrs
Advanced

Diploma

5

36 24 Two semesters Diploma

l8 t2 One sernester

Advanced

Certificate

9 6 .Three Months Certificate
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MODELPAPER

Ilemchandracharya Nor& Gujerat UniversityrPaten
Bachelor of Vocetion

'Pharmaceutical ChemisFy' Semester - I
END TERM Exeminauonffiilffifri?

Subject:

Time:2 hrs Date Maximum marks:50

. Q.l Answer any 9 questions. Eecb question carries 1 mark (9*1:9

Marks)
(OBJECTI\IEQUESTIONS)

t. a) b) c) d)

2. Fillintheblank.
. 3' Short Questions / Definitions

4. Match the following.
. 5. Assertion / Reason of

6. a) b) c) d)

7. Fill in the blank.

8. Short Questions / Definitions

9. Match the following.
10. Assertion / Reason of True / False-

Q. 2 Answer any 5 questions. Each question crries 4 narks (5*4=20 'l
Marks)

(sEoRT QUESTIONS)
l.
',

Q3 Answer any 3 question. The quesdon cerries 0? marks (317=21

Marks)
(DESCRTPTTVE QUESTTONS)

l.

2.

4.

5.

4.
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PC-111 Basic Pharmaceutical Calculations

: Lots of calculations are required in pharmaceutical chemistryRANONAIE

profession which involves basic mathematics and knowledge of simple physics and chemistry principles.

The course is intended to teach the student how such calculations are done. The subject will be
fundamental for many ofthe subjects the student will encounter in future.
COURSE OBJECTIVES :

To make student learn the basic calcutations a pharmaceutical chemistry professional is expected to do
in his/her professional life.

LEARNING OUT COMES :

The student should be able to :

1) Carry out routine cakulations involved in pharmaceutical chemistry profession.
2) Diaw and understand different graphs

'-L PREREQUISITES
'._/

: Basic knowledge of arithmetic, physics and chemistry.

SYI.IABUS

Unit-l
a) Ratonal nos.

Proportional set of nos., Ratios, Fraction, Decimals, percentage.

b) Other nos.

Exponents and Logarithmt variables,. constants and parameters, Graphical presentation of- data

Unit-2 .) Slope and Intercept.

a) Systems and units

Mass and weights, Metric unfu, conversions between systems, Temperature conversions and others.
b) Ratios, proportions, and perc€ntage

Percent calculations, Prportions, concentration systems, part per milllon, calculation of amount ofingredients required to make up peroentage solutions, conv€rsion from one to another strength.
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Unit-3

a) Oilutions

Simple dilutiont Serial dilutions, concentrated solutions' strengths, multipb dilutions, mixing

concentrations.

b) Density

Determination of density, specifrc gravity

Determination of displacement value, Displacement volumes

Unit4

a) Molecular weight

Moles, millimolet milliequivalents, milliosmoles.Molar concenttations-

b) Accuracy and measurements

Rounding nos. Significant figures, Correcting nos, Accuracy in arithmetic calculations, Accuracy in

weighing, measuring for assays, Limits and uniformity of content.

Unit-s

a) Parenteral solutians and isotonicity

Rate of flow of lV solutioni lsotonicity

b) Alcohol calorlations

Reference books:

1. A. J. Winfteld,J. A. Rees, l. Smith, Pharmaceutkal Practice, 4rtedition, Elsevier publkation.

Z. thristopher A. L and D.B. Pharmaceutical compounding and Dispensir€, Phafmaceutiol pr€s$

3. D.P., G. Dosage Calculations, Dekn* Pt{dishers'

4. Don A. B. and T. w. G' Pharmacy cahllationl CBS Publi*rcr'

5. Cooper and Gunn's. Dispensint for Pharmaceutical stud€nts, €d. s. J. €arter, l2tedition' cBS

Publisher.

6. JudithA. R, lans, et al. Introduction to Pharmaceutical calculatians, Phafmaceutical Pt€ss'



PC-112 Pharmaceutics (8asic Principles)

: The subjeci is meant for exposing the student to different dosage

forms. Routes of drug administration and their merits and demerits. Also the student will be provided

knowledge of fundamental physical properties of compounds useful in manufacturing of drug

formulations- The in depth understanding of some of the important basic processes used in tndustry will

also be taught.

COURSE OBJECTIVES :

1. To make student understand the different dosage forms and routes of administration.

2. To understand the important physical properties of compounds and its impact in preparation

and stability of drug formulation

3. To understand the common processes used in manufacturing of drug formulations.
TfARNING OUT COMES :

The student should be able to:

1. Narrate various dosage forms, routes of administration and their merits and demerits
2. Describe importance of environmental factors on drug manufacturing. 

.

3. Explain some unit processes used in industry.

4. Describe the importance of certain physicar properties of drugs and excipients and their

- utilization in drug manufacturing.

I

RATIONAI.E

PREREQUISITES

this course well.

: The student knowledgeable of basic physics and chemistry can take

sYttAEuS

Unit-1 Introduction

Introduction to Different dosage forms, Routes of administration and their comparisons, Environment
contlol in Pharmaceutical industry and its importance, lmportance of air, water, Humadity, Temperature

. , in drug manufacturing giving some examples.

--lhr. Unit-2

a) Introduction to various processes in pharmaceutical manufacturing units
Principles of heat transfer: Modes of Heat transfer
Sources of heat-Steam and Electricitv

Factors affectinsiRate of evaporation, oifferentiations between Evaporation, Distillation, Rectification,precipitation, Crystallization.

Brief introduction:- solvent distillation and its application. Different types of heat reactions-Heats of
reactions and formations. Heat of mefting, vaporization and sublimation, Differentiat and integral heat

- of hydration and salvation.

b) Introduction to dispensed products

classification of dispensed products: Brief description and applications of each product. oifference
between extemporaneous preparations and Non extemporaneous preparations.
Classification as per physical state_Solids, Liquids, Semisolids, Inhalations.
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Classification as per route of administration, Classification as Sterile and non-sterile preparations,

classification as Galenicals and non Salenkals

Packaging of dispensed products:- Containers and closures. Labeling of dispensed products

Unit-3

a) States of matt€r

Different states

Hygroscopic

temperature, Liquid crystals, Liquid

Two component system containing solid-Solid liquid phaset Eutectic mixtures

b) Polymorphism

What is polymorphism, Pseudo polymorphism, Solvates and Hydrates, Metastable forms? Examples of "
polymorphic drugs and effect on physicochemical properties

c) Principles of fluid flow

Revnolds's no., and its importance. Types of flow

lmportance of types of flow in Pharmaceutical processing.

Unit4

Solubility and solubilisation: Definitions and expressions Physical properties of different solvents and

solutes and their effects on solubility, Major pharmaceutical solvents --brief discussions. Liquid

systems Partitioning between immiscible solvents and partition co

Effect of pH on solubility-Dissociation cbnstaht. Solubilisation techniques -8rief discussion.

Complexation:-Classification of complexes and its applications.

Concept of Filtration and filtration techniques.

Reference books:

1. c.v.S, s. Pharmaceutical engineering , Principles and Practic€, Vallabh Prakashan'

2. K., S. Pharmaceutical Engineering New age Intemational publishers'

3. P., M. Elementry chemical engineedng, Tta macgrowhill.

4. Physical Pharmacy By Alfred Martin.

5. Physical pharmaceutics, E.Shotton, Indian edition, oxford pres3.

6. Physico chemical principles of pharmacy, sthedition.Alexander T' Florence and

' 
Pharmaceutical Press.

Davld Attwood.,

I

of matter

I



PC-113 Easic Computer Application

RAnONALE : Computers have become essential component in any profession. Basic

knowledge of computers for preparing documents, do calculations of data gathered during experiments

and also draw graphs is must for any professional.

COURSE OSJE€TwES : To learn proper usage ofcomputers for preparing documents, conduct

simple calculations and provide pictorial representation of data.

T"EARNING OUT COMES :

The student should be able to:

1) Prepare documents in MS Word

2) Preparing data tables in MS

3l Do calculation in MS of the data collected from various experiments using simple

operations and formulas.

4) Draw Graphs in MS

PREREQUISITES : Basic computer operations

unat-1 
SYLLABUS

Computer Fundamentals: MS

Unit-2

MS

Preparation of documents that include text, tables, figures, calculation steps and formatting of such
documents.

Unit-3

MS

To perform calculations for chemical kinetics (zero and first order), Area under curve, Solubitity, buffers,
fitration, acid

Unit-4

Powerpoint presentations

Reference books:

1. "Computers Today', by Senders D. H., MccrawHill.

2. "Computer fundamentals,, by p. K. Sinha. Third edition, BpB publication.

3. "tnformation technology'', Jaiswal, S., Galgotia pub.

4. Manuals for MS DOS, MS Office, MS Windows, UNIX.

5. "Office 2000/2003 Complete,,, BpB publication.

6. "tnternet basic reference A to 2,,, by Falk 8., BpB, Delhi

7. "Operating Systems,, by Stallings,pHl.

8. "Computers in Phirmacy', by Thakur p.S.,ManchandaR.Nanrt p; Birta pub.pvt Ltd.
9. ?rogramming in ANSI-C by E. Aalaguruswamy -Tata Mc. Graw Hi .

10. "Computer Networks,, by Tenenbaum A.S., prentice Hall of India.
11. "Programming with c" by Byron Gottfield.
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PC-114 English & Communication Skill

RATIONAIE : English Communications becoming the important skill for
pharmaceutical professionals. Also at professional level the students good in communication have

better career opportunities.

COURSE OBJECTIVES :

To learn basic communication skills{ oral and written}

LEARNING OUT COMES :

The student should be able to communicate well both verbally and in written form at various levels such

as at interviews, group discussion, letter writing, writing proposals etc

PREREQUISITES : Basic English

SYIIABUS

Unit-1

English grammar- Parts of speech, articles, preposition, tenses, active and passive speech, direct and

indirect soeech.

Unit-2

Presentation techniqu€s- Tips, DoS and don'ts of presentation, notice and placard presentatiOrts.

Unit-3

Written skiils: Proposal, writing formatt r€port writing business letters, applications, covering letters,

curriculum vitae.designing. summary writing.

Unit-4

Listening- Phonetics and pronunciations {with the help of phonetics dictionary and with tapes from

language laboratory).

U nit-5

Etiquettes and grooming.

Group discussion and extempore communkation.

Interviews- Tips and model interviews (video shooting and display).

Reference Book:

1. Wren and Martin, English Grammar. Tapes from language laboratory, Hyderabad.
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' PC-115 Hurnan Anatomy and Physiology

- RAnONAIE : The subject provides basic understanding structure and functions of
the human body parts. The understanding of the subject will become the base for many subjects of the

higher classes.

. COURSE OEJECTIVES :

1. To understand structure and function of each body components from cellular level to system

level.

2. To understand how functions of each cell is integrated to make the entire body function with

complete co-ordination.

3. To understand the various diseases related to disturbances in the body function,
4. To learn fundamentals oftealth, various dimensions of health, understanding of basic terminologies

. related to epidemiology and disease management and parameters for measuring health-

'' 5. To learn some simple first aid techniques and management of emergency situations.
I-EARNING OUT COMES :

The student should be able to:

1. Drdw and label the internal Structure of cell, arrangement of tissues, important organs and body
sy$ems.

2. Narate ihe functions of important organs and their sub parts.
- 3. Provide the basis for physiological variations.

4. QuantifY the various components of blood and able to diagnose any abnormalities based on
- variations in the blood components.

5. ldentiry the important bones, body organs in the models.

6. Able to measure the radial pulse, Blood pressure and body temperature.
7. Take ECG tracings and describe the significance ofeach wave.

8. Explain the cause, transmission, prevention and management of common communicable diseases.
9. Define various terminologies used in health.

10'Narrate various macro and micro nutrients and provide the importance it? maintenance of health-
ll.Demonstrate the various first aid techniques used in emergencies.
l2.Narrate the various contraceptive methods, the merits and demerits.

- PREREQUISITES : Basic knowledge of arithmetic, physics and chemistry of H.s.c level.

SYITABUS

Unit-1

al Introduction & Scope of Human Anatomy & physioloty

scope of anatomy and physiology and terminology used in these subjects.

lense 
organs: Basic anatomy and physiorogy of the eye {vision), ear {hearing), taste buds, nose (smefi)

and skin (superficial receptors).

b) Elementary tissues ofthe human body
Elementary tissues of the human body: Epitheriar, connective muscurar and nervous tissues, their
sub
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Structural & functional organization of cell, its components and functions: Body fluids & its composition,

transport mechanisms across the cell membrane, Cell cycle.

Unit-2

a) Support & Movement

Osseous svstem: Structure, composition and functions of skeleton, classification of joints, types of

movements at joints, Disorders of joints.

Skeletal muscles: Their gross anatomy, physiology of muscle contraction, physiological properties of

skeletal muscle and their disorders.

b) Nervous System

Central Nervous System: Functions of different parts of brain and spinal cord. Neurohumoral

transmission in the central nervous system, reflex action, electroencephalogram, cranial nerves and

their functions.

Autonomic Nervous System: Physiology and functions of the autonomic nervous system. Mechanism of

neurohumoral transmission in the A.N.S

Unit-3

Maintenance of Human bodY-l

Haemopoietic system: Composition and function of blood and its elements, their disorders, blood

groups and their significance, mechanism of coagulation, disorders of platelets and coagulation.

Lymph and Lymphatic system: Composition, formation and circulation of lymph, disorders of lymphand

lymphatic system. Easic physiology and functions of spleen.

Cardiovascular system: Basic anatomy of the heart, physiology of heart, blood vessels and circulation.

Basic understanding of cardiac cycle, heart sound and electrocardiogram. Blood pressure and its

regulation. Brief outline of cardiovascular disorders like hypertension, hypo tension, arteriosclerosis,

angina, myocardial infarction, congestive heart failure and cardiac arrhythmia'

Respiratory system: Anatomy offespiratory organs, functions of respiration, me€hanism and regulati,on

of respiration, respiratory volumes and capacity.

Unit-4

Maintenance of Human body{l

Digestive system: Gross anatomy of the gastrointestinal tract functions of its different

those of liver, pancreas and gall bladder' Various gastro

absorption and digestion of food, disorders of digestive system'

urinary system: various parts, structures and functions of the kidney and urinary tract. Physiology of

urine formation and acid base balance. Diseases of the urinary system'

Reprodrctive system: Male and Fema|e reproductive system and their hormones. Physio|ogy of

menstruation, coitus and fertilization.

Endocrine System: Basic anatomy and physio|ogy of pituitary, thyroid, Parathyroid, Adrena|s, Pancreas,

Testes and ovary, their hormones and functions'

Unit-5

Public Health, Diseases & awareness

classification of food requirements, balanced diet, nutritional deficiency disorders, their treatment and

prevention, specifi cations for drinking water'
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Demography and family planning: Demography cyde, family phnnin& various contraceptive methods.

First Aid: Emergency treatment of sh<fck, snake bites, burns, poisoning fractures and resuscitation

methods.

Reference books:

1. Anne M.R.Agur& Ming J. tee: Grant's Atlas of Anatomy, Lippincoft, Williams andwilkins

B.O.Chaurasia's Human Anatomy (3 Volumesl CBS Publish€rs & Distributors.

2. B.YounB, J.W.Heath: Wheater's functional Histobgv -a Text and Colour Atlas, churchilllivingstone.

3. Eullock B.L. &Henze R.1., FoclE on Pathoplrysidogy, Lippincott Chatterjee, C.C.Human Ptrysiology

(Medkal Allied Agency, Calcutta!.

4. Chuomy S. Sinnatamby:Last's Anatomy - Regional and Applied, Churchill Livingstone.

5. Gandhi, T.P. et. al.: Human Anatomy, Physiology & Health Education (B-S.ShahPrtkashan,

Ahmedabadl.

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

7. €hai, C.L.: A Textbook of gractical physiologV 0aypee Brothe6 Medicat Publisher (P)



PC-116 Practicals

RATIONALE : To provide the basic knowledge of very important concepts of all

subjects and to provide overview of the applications of the concepts in applied field to the students

is also an objective.

PREREQUISITES : Easic knowledge of arithmetic, physics and chemistry of H.S.C level.

Iluman Anatomy Physiology l
I Introduction to microscope.

2 To study the various tissue permanent stide (part I).

': 3 To study the various tissue permanent slide (part II).

4 Introduction to haemoglobinometer and haernocytometer.

Pharmaceutics (Basic Principles) Practical

I To prepare the list of market products as per physical form.

2 To prepare the list of market products as per routc of administration..

3 To study two component sysem -Preparation of eutectic mixture.())

4 To study the solubility relationship of 3-component system containing berzene, water and

acetic acid

5 To study the mutual solubility of given liquids (phanol,water) and find out t4rper consolute

Iemperarure.

6 To determine Reynold's no. in given systern.

7 To prepare Different pharmaceutical buffers.

8 To study the effect of pH on solubility of given drugs.

Chemistry

1. Introduction to laboratory and safety hazards.

2- Introduction to organic compound identification test.

3- Introduction to reagent test.

4. Intfoduction to functional group (l lto(V) and to identmes the give nunknown. {4_-9}.

5. Preparation of standard solutions.

6- Introduction to laboratory glasswgres and analYtkal balance.

7. Preparation and standardization of sodium hydroxide.

d. rrepi;3t:oir and standardization of Hydrochloric acid.

9. To determine Normalitv, Molarity, yow/v, and gm/itre of any solution.

10. Standardizalion of analytical weights and calibration of volumetrk apparatus-



t
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Reference Books:

1. Manuals provided with the licensed version of the software.

2. Computet Applications and Basic Biostatistics : H.B.Bhadka, Dr. N.N.Jani, Dr. G.R.Kulkami.

Akshat Publications.
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n
PC-2ll Fundamental of Organic Chemistry

SUBJECT CODE: PC 2l I

RATToNALE: y,j.n:I_:l ,n".*;1,*.:J:.u,,:,1,',,,11*'",i"ll "iffr# :"'i:q""t"::,:::":
tlre basics of organlc (

understa'ding the chemicar J;;;;i p'u1'"niJ":tll'-;.1ilTiir,..liJJfiHil':;t:J'

,i." *tu "tn*tis 
of these conrpoutrtls bccomes vcry illrponant

COURSE OBJECTTVES

l. To learn fulrdamentals ofclrcnlicrl b()rlds' itct('(tchctrrislr\" 
h respect to tlreir physical and

;. ;;';;; ;;; clre'rical functional g'r.ups ')l c('tlrl)ounds wrt

chetnicrl Propertrcs'

,. io t"orn tltt si*pl" orgtuit chcnical tcrcltt'rrs

4. To identify orguni" 
"ot'tpou'tOi 

bft"uing 
't't" 

ph'r sicrl rrntl chenrical propertres'

LEARNTNG OUTCOMES

The student should be able to:

,. 
"U"i-" 

-a "*pfain 
different tvDes of clrenrical btrlds

2. Name the organi" 
"o-pound' 

i""ording to IUPr\(l rlomenclature system'

3. Narrate physical and cheml""i O'"p"-t* ofdil'ferent compounds representing different

- tft:11"*Eactions depicriug syrrlrcsrs artt clrcrnic.l propeflies of these organic cornpounds'

5' Synthesis some organic comPounll'ra* 
t y .onou.ringr tlifltrcnt physical and chemical lcsts

6. ldentify unknown organlc c

A

F-untl'nqlaI Bl'chc rtti'<l t'

rsi!)

Credit Tolal

'IheorY Prac./Field

3 0 3

')

2

-t

1

0
1

0
1

l0

0
.,

t2

l8 l8

r8 30
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.I'EAC}IING 
AND EVALUAl'ION SCTII,IIE:

t Init-l

llasics

Molecular orbitals, Bonding and Antibonding orbitals, Covalerrr bond. llrbrid orbilals, lnlramolecular
lirrccs. Bond dissociation energy. Polarity of bonds, Itolarity ol' nroleculcs, structurc and physical
properiies. Intennolecular forces, Acids and bases, general nonrenclaturc.

[]nit-2

Slcreochcmistry

Slcreochcmistry: lsomei'ism and nomenclature and associatc(l phvsieochcmical properties, oplical
activily. stereoisomerism, specification of configuration, Reaclions iuvolving stereoisonrers, chirality,
chiral reagenls conlbnnations, stereochemisiry of speeihc reacrioDs and inlennediates,
Stereoselcctive and slereospecifi c reactionsl

tlDit-3

,Structurc. Nonl€trchture, Preparation and Reactions

stlr.rcrurc. Nonrenclature, Preparation and Reactions ol': Alkanes, -,\ikerres. Alkyres: cycloackanes,
I)ienes. lJenzerre. Polyruclear aromatic compounds, Arenc-s. Alkvl halitlcs. r\lcohols, Iithers, Epoxides,
,\mrncs' ltlrcnols, Aldehydes and ketones, Carboxylic acids. l:ulctionrrl derivatives of carbgxylic acids,
I{eactivc interrnediates - carbocations, cabanions, carbenes, rritrcnc lrrrl nit'enium ions.

Itrconrrrrendcd Books for the syllabi are:

i . Monison & Boyd, Organic Chemistry, prentice-Hall. 6r,. 20() | .

2. lvlarch J, Advanced Orgarric Chemistry, Maccraw-l lill. J'r. i 9s5.

llelcrence llooks:

L, Solomon & Fryhle, Organic Chemistry, Wily, 8d', 2004.

2. Shriner & Morill, The systemic Identification of Organic Compountts, Wily, g,b, 2004.

3. Furniss, Vogel's Textbook of Practical Organic Chemistry,. pearson educarion, 5,fr, 2004.

a. lilicl Ij, Stereochemistry of Carbon Compounds, Mccra$-l I ill, 7'r', 1962.

5. Illiel E, Elements of Srereochernistry, wily, 3d, 1969.

6. CahD & Dernler, lntroduction to Chemical Nomencirturc. llu|cr.worths. 3Rr, 1979.

7. Warren S, Organic synthesis-The disconnection approach. Wily. 4'r,. 19g2.

8. Wheland G Advanced Organic Chemislry Wily, 3.d, 1960.

9. Kagan H, Organic Stereochemisrry, Wily, 4'h, 1965.

10. llouse H, Modern Synthetic Reaclions, Wily, 2"d, 1972.

SUI}

coDtl

.TITLE 
O}-

SUBJECT

Credi

t
Theory

(hr/week)

tivAt.tJAl'toN scHEiuE Total

Marks'l'heorv

lnternal I External
PC 2II FundNmental of

Organic

Chemistry

3 3 50 50 100



PC-212 PhYsical Chernistry

st ll.l1..("1 ('()l)D : PC 212

R,\'ll()NAl.Fl: I'hysical properties of drugs ancl chemicals have irnmense elltct on drug

rur a'u *rcr urins. cr.ficacy antl .,"bi;i;. ;;.";g;owredge of these subjects becomes mandatory firr

ilrl\' l)r()ltssl0l)ill'

l't'lllll;lil]];I.,,#,spr,vri"ur propcrries of druss a.cl chcnticals. that can sigrr'icantlv 'ncct

thc"l:Lrgl nranulhcturing' . r 
-^)L^'r- 

t^ "lref lhe same so as to av ildcsired lc'cls'

:. lt 
,, uu.,u,iru,f,"se physical properties and methods to alter llre si

t.F]'-\R\l\(; olil coMES :

I lte sttrtl,. rrl shoul'l bc able to:

,. ,r",,,t. :turl erl'lain lhe various physical propenrcs 
.L^r^ ,o alrer the sarne by tlillcrent

I lul.,,',,,. tltt plrYsical propcrtics and demonstralc the melllods I

r\ il \'s.

f. ,u".r"t. lr,*t t*Olain the laws' tlreories pertaining to ttresllllnerttes

t (':rtt t' 
",t 

ttt'ole calculations involve'l with these prop€rtres'

l I t(-l lt\( ; .\\t) l'lvAl'l-lATroN SCHEME:

Stit'
(-01)t"

't l'll.t-
sti ll.l E

I'lr1'sical

(:hcnlistrY
rra')lt

I

Everrrnrton qgrylll
'l'hcorY()I

("r

cll

Credi

I

ThcorY

(hr/\veek)
Intern1rl Ertcrn'al -

50 :TU

2

tlnit-l
(ilstous rrntl solitl sttltc chemistryf 

gases, deviadon from be.aviors and explanation'

Ilehavior o[(itrscs: Kinctic theorl

Solid Starc: ( tystallinc structures' lattices' pltysical ProPentes 
" - '

Arlsorpiiou: Irrc'tllich '"d 
cibbt;;;;;;J't'otn"tt"t' L-grnuir theory of adsorptton'

t:trit-2

i 

l;; 
i lllllt;]lJllplrysicut propcrries (surrhce tension, perachor. viscositv, refroctivc index' ttpttcat

l,',ll',:,;;';;;''';".":*: "lu.:.'..',i."ji**li?li']. 
"' 

ritluitrs, corrigaiive propcnies' partirion

S,rlrttions: lilcal and rcll solu::ti;;;"il,;"bye 
Ftuckel theory.

cocl tlciellt' conduclancc iil]d lts

tlnit-3
' l'hernrrrd 1-lt it 

ttt ics



I l. I).\\r. Atkirrs. l)lrrsic.rl ('ircnrisrr\,.5'i'irdiri(nr. orli,rtl ttrrrrclsin l)rcss. tJK. 199-1.

12. P.S. I{acltar;r:r. \1.S. Sircllri. ('orceirts'rrrd I)rohlcrns in l'hrsieirl ( hcmislrv. l'r Ediricrn. Discoverv
I)ublishins iloust. Ncll l)elhi. l()()7

ll. .\.\\'. .\(lilnrson. I'hrsical ('hcn'lrslrv,'l SLrrliccs. -;'i' lr.liti,,rr. .,\ Wilcl Irrtr'r'science lrublicatiou.
Nc\\ \'ork. I99t).

I'1. C.K. \renlulapirthi. I)lrrsieal ( henristrr'. l'' litlition. l)rclrrec-Illll of Intlia l)r,t. I-t<i., Ncu, I)clhi,
1991.

15. (l.l{. i\'lctz- -\chaunr's Solreri l)roblr.rrr:r Sr.ric:r. -.lr.r(t s,,lrt.rl proltlclts in I)11,sical Chc'ristry,.2",l
[]ditirrn. lVlctr.arr llill l)ublrsltrrg ( ,,nll)rn\. I \..\. l()S()

l(r. li.. Ihan!. l)ltYsrcrr] ( hernistrr $,irlr _.\plriietrti0trs trr l]iolr.!rerrl SvslelDS.2,,,rL(litiOn. Macruillarr
Publrshins ('o.. Nr\\ \'(\rk. l9)it

17. I)toi. S.K. I)utta. i'rirrcr[]cs ol l'lirsicrrl l-hcr1)i\lr] :urtl I.tir,plrvsiclrl chclt)islrv. 1., l:tlirion- u6oks
and -\ilie(l (l') Ll(1.. Kolkltu. l(X)1.
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Thennodytanrics: firsr. sccond and rhird laws, Zeroth law, absolure temperature scale, thenno

chenical equations. phase cLrqiliblia and phase rule.

Unit-4

Photochemistry

Photochenristry: Consecluences ol light absorption, Jablenski diagram, Lambert-Beer Law, Quantum

efficiency.

Unit-5

Chemical Kinetics

Cheurical Kinetics: Zero. lir-st antl sccond order reactions, complex reactions, theories of reaction

Kinetics, characteristics o1'honrogc|lcous and helerogeneous catalysts, acid base and enzyne calalysis.

Reconrmendcd llooks for thc slJl:tbi:

l. G. Rai, r\dvanced l)h)sicrl (. herl)islry. 20'r' Edition, Goel Publishing Hous€, Meerut, I996-97.

2. Dr. J.N. (iultrr. l)r. Ilcrtirnt Snehi. /\dvanced Physical Chemistry, 7'l' Revised and linlargctl r

Edition.l'ra{ati Prakaslrarr. N1 cerLrt, 2000.

3. P.l-. Soni. O,l). Dharntathr. LJ.N- Dash, 'fextbook of Physical Clrernistry, 22"d l]dition, Sultan

Chand antl Sons. Nnv Dclhi. 2001 .

llcfcrcncc Books:

l. B.S. Bahl. (j.l). tLrh. Arrrrr ltahl, Esscntials of Physical Chenristry. Reprinted 24'r'Edilion, S'

Chand arrrl

Cornpany I..td.. Ncrv t)elhi. 1004

2. L.M. Atherdcn, Bentle;- arrd [)r-iver's Textbook of Pharmaceutical Chemistry, 8'h Edition, Oxfold

UuivenitY Press, BombrY. 199{.

i. S. Glasstonc. l.exrbook ot' Plrysical chemistry,2,{ Edition, Rajiv Beri for Macrnillan India  

Lirnited. Ncrv l)elhi, I t)t) r.

4_ J. B. Yadav, Advanced Pr.actical Physical Chemistry, l5'h Editiolt, Goel Publishing House.

Meerut. 1997.

5. W. J. Moore. Physical Chcnlistry,5'h Edition' Orient Longman Pvt' Ltd', New Delhi'2004'

6. l. Das, A. Shanna, N. R Agrawal, An Introduction to Physical Chemistry, Revised 2'd Edition'

New Age lntemational Publisbcrs, New Delhi' 2005.

7. B. Viswanathan, P.S. Ragharvan. Practical Physical Chemistry, l" Edition, Viva Books Pvl' Ltd '

2005.

g. D.p. Shocnraker. C.W, (ilrland, J.W. Nibler, Experiments in Physical Chemistry,5'h Edition'

Mcgraw Hill lntcrnati(n)al l:dition, Nerv York' 1989.

9. S. Glassronc, D. l,$'is- ljlcnrents of I'hysical Chemistry, 2*lEdition, Macmillan and Company

Lirritcd, | 970.

l0.R'M.Venrra'A.IextbookofPhysica|Chemistry,Volume_l&tl,l"'Edition'CBSPub|islrers
and Distribtrtors, Delhi, 1992.
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PC-2 l3 Fundamental Biochemistr\.

SUBJECT CODE : pC 2li

RATIONALE : Understanding the chemistry of lif'e is firndarncntally required lbr
studfng the eiTect of drugs on human body. The course rvill enrble sru6..rrr Io learn tne
basic chemical reactions occurring in the human body. Also th€ \,irrious lircrors which can
regulate this chemical processes will b€ laught.

COURSE OBJECI'IVES :

1.'l'o learn the structure and funclion ol. various biochenrrcal.
2 l-o leam the basic metabolic processes occurring within the human boiiv rnd lactors regulating t6e

satne-

^ 
LEARNTNG ou-t.coMEs
'fhe 

student should be able ro:

1. [)escr-ibe lhe structure and ftrnctions ofvarious biochemical.
2. Describe the various biochernical patlrways occun.ing within tbc hrrrnirD bodv.
3. Describe the basic principles ofenzynology.
4. Classify the dill'erent enzyrnes.

TEACIIING AND EVALUATION SCHEMf,:

suti
cot)tt

I'ITLE OF
SUBJf,C'I'

i-undamental

lliochemistry

r,lv,u.t :,\ | ioi SaHT[,tE

!lxternalPC 2I3

Ilnit-l

50

classificatiorr, F'atty acids, Triacyl
olhef biologically inrportant lipids

Iliological macromolecules: carbohydratcs
Introduction to carbohydrates, Nome'clature, definirion and crlssilicrrion of carbohydrates,
Monosaccharides, Classification, structural aspect a11d biological sru,'ilicance, l)isaccharides,
Oli gosacchari des, polysaccharides.

tJnit-2

lntroduction to lipids
Slructure aud function diversity of lipids, Definirion and
glycerols, glycerophospholipids, Sphingolipids, sleroids and
(Terpenes, steroids, choleslerol etcr

Unit-3

Proteins

Proteins' structure and function, GeDeral structure of Amino acids. ( rassirication of Anrino acids,Peptide bond 
'ink 

amino acids in proteins, composition of amino acrrr in protein and determining
sequence of amino acid residue, structure of protein, Types of protcir srnrcrure, trrirnary structurel
Secondary structure, 'l'ertiary srructure, euaternary structure, various orhcr biologicany important
Drotcin-

Theory

(hrAt€ck)



tJnit-4

Enzynres anrl ct>€nzYnlcs

Slructure and t'unction ofenzyme, ClaSSification ofenzyme, Enz}rnc kinetics and ils ntccltanisrn ol-

action linzyre inhibition, 'l'ypes of enzyme inhibition, Reversible enz-vme inhibition. lrrevcrsible

enzynreinlribition,Rcgulationofenz)rmeactivity,Enzymcsandisoenzyrresinclinicaldiagn<'sis.

coenzyle classilicarion. llole of vitamin as coenzyme, Biological signilicirnce. Melal as coenz)T ne

antl its biological signilicancc.

llccortrnttnrltd llooks for tht s]-lhbi:

1. l)r. LJ. Saty-antr yana' Biocbenristry, 2nd edition, Books and allicd (l') Ltd ' 100'l'

2. A- Whirc. l'hilp llantller. E'1,' Snrith, R-L' Hill, l'R' Lehrnan' Principles ol lliocitcnlistr)" 6'"

edition,'l ata lvlc(lrarv l-lill Publislring Conpany Ltd'' 2004'

3. l). 1.. Nelson. M. M. Cox. l-ehninger Principles of Biochemistry' 4rr' edilicnl' W l l l"rsentan &

ConrPanY. l0()5-

Rcltrenct llooks:

1. P.C. Charnpe. l{ A. Flan'cy. l}iochemistry, 2nd edition' Lippincott - Raven publishcrs' 1994

2. l{. K. Mun.a,,-. l).K. (;rarurcr., p.A. Mayes, V.W. Rodwell, Harper's lllustraretl Biochenristrv' f6"'

cdiriotr. Mc(irarv tlill I'ublishers, 2003' 
.

3, \V. ll. l:lliotr. l). t'. tllliotl, Biochemistry & Molecular Biology' l" eti't orr' Oxfortl Utrirctsrtv

Press. 1997'

4. 0. 1-. 1-ubay, \\r' W. l'arson. D'E Vance' Principles of Bioclrenrisrry' l'' eclitiort' WCll publishcrs'

1995.

5.|:.E.Colrnandl)'K-Slu|npl.,c.Bruening,R.H'Doi,outlinesofl]iochctt-tistry,5'''et|itiolt..lt'|tn
Wilev ct Sons. Nerr' \'ork' 1999'

6. l). l]. lVlarks, U,raltl l{cvics Series' Biochemistry' 2"d edition' lkrnval l'ublishins' I9t)4'

7.1{'tl.(iarrctr.(.-M-(ishanr.l,rinciplesofBioch€mistryrvi|lra}lunratl|..c)cus.lslcditi(nl'
I larcoutl ( rrllcsc l'ublishers' 2002'

8. M. Cohn' K S. l{oth, t}rrchetnistry and Disease' l"'edition' Willi tn and Wilkins Co" IJaltrnrore'

r 996.

9. ll. R. Horto'. l-. A' Moran, R' S' Ochs' J' D' Rawn' K- GScri'rgeour' l'rittciples of

Biochemistry' 2'"r edition' Prentice-Hall Intemational hc" 1996'

10. S. Ramakrishnan, K'o' Prasanan' R' Rajan' Texrbook of Mcdical Biochemistry' 3rd Ldition'

Orient Longmxn, Madras' 2001'

n

A
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l>C-2 l.l Analylical Chemistry

SUBJECTCODf,: PC 214

RA'I'IONAI-E : Measuring Drug puritl,is a primary requirem€nt to ensure the quality ot'

drugs. Quanriflng the puriry ol'conrpound can be done by different techniques. Sorne o1'

lhe Inost comnlonly used technitlues ivill be taught in this subject. This will make the

student capable to work in a quality co|ltr'ol depanment of tlre phannaceutical industry.

COURS}: OBJEC'I'IVES :

1. 'fo nlake student learn ihc blsic priuciplcs of various assay techniques commonly used in

quality control depanmcnl ol ;u)\, pharntaceutical industry.

2.'foprovidethehands-o|}exPcrienccbyactuallyconductingtheseassalninthelab.

LEAITN IN( ; OI.]'I'CONI T-S

The student should be able to:

l. Corrcctly sanrple the drug lol tcstirrg

2. Carry out calculalions involved in basic stalistics.

3. Nanate tlre principles of rncthods irnd instrurnents used in assay of various drugs arrd chernicals.

4. Conduct assays ofsonre drugs usirls thcsc nletlrods and inskuments.

]'IiACIIING AND IiV.\l.t:r\'l lON s( lIl.lllli:

1'heory

(hrlrveek)

'l'0tal

tVl a rks

100

Unit-l

Errors and statistics

Tlpes of error, l'recision and accuracy, Meau and Standard deviation, Confidence irrterval, Cornparison of

results and means of two samples. Paircd 1 -test, Q-test, Correlation and linear regression, comparison of

more than two nreans, Significant-figurcs. Rulcs lbr rctaining significant digits.

Unit.2

Sampling

Basis ofsampling, sanrpling proceclure arrtl sclection ofsample, factors affecting sampling: sarnpling

and physical state. crushing, grindirrg ancl hrzartls in sampling.

'nrt,E ot-
SURJEC'I'

EVALUATION SCIIEN'E



1

.3+-
| --.'

Unit-3

lntroduction to titrimetric analysis:

S,s,ifi""n"" of qtantitative anal;is in quality conlrol, f)iflerent.techniqu:t rlf 
"tlily-:1:,.,P^Tlimin-aries 

and

definitions. Fundamentals t uoiu'""tri.-o'r'olysis, niethods o1' expressing concenttation, primary and

secondary slandards-

Unit-4

Errors and Statistical Data 'l're:ltnrcnt of Anlll tical llesrtlts

lnrroduction to Analytical crr.u.li..iry. classillcarion ot'_cla-ssical and Elecrroanalyical rechniques'

Lirerature of Anatytical crr",r,,"iru'ixo,r,." ni nurhnr anrl publishers for nny '[en Books' Jounrals and

Reviervs), Criterion for Selectiorr'oi rnalyicrl 'l'echniques'. Analyical Data Treatnrent' Eror' 'l'1pes of

crors, Accuracy and Prectsrotr, Sratisiical Ierrns :M.ode'.. Average' Median' 
. 
Deviatiott' Average

Deviation,RelativeAverageoeuialiun.stantlirrtlDeviation&Coeflicientofvarialrce,Q-Tcstibrthe
rejection ofresult and related numerical'

Recommended Bookr for lhc svllabi art:

1. Vogel's Text book of Quarrtitative ( hcnrical Atralysis' J' Mandhatn' l{ O' Denney' J'D Bernes'

M.J.K. Thomas' 5th Edilion Et'IlS' LIK' 1996'

2. G.D' Christian' Analyical ('hcmistry' 5lh E(lition' John Wilcy & Sons' Nerv York' 1994'

3. D.A. Skoog, D.M' West, l' J l loilcr' Analyical Chemistry: An Inlroduction' 6th Edition'

Saunders College Publishing' l"'e* York' I994'

4. J.A. Dean. Analyical Chetnisrry I landbook' l " I:tlition' Mc Graw tlill Inc" New York' 1995'

llcfcrence Books:

1. Dr. A.V. Kasture, l)r' K l{ Mahatlik' l)r" S (i Wacltxlkar' I)r' I l N More' A 'l'extbook of
- 

piurIlru"".,,i"ut 
'fnalysi"' 

vutuntc l' li'r' Edition' Nir;rli Prakashan' I'une' 2002'

2. R.A. Day and A'l-' rinat''*'t""f' Qr'ratrtitalive Analysis' 6'r' ti(lilion' Plentice-Hall of lndia Pvt'

Lrd.. New Delhi, 1993.

3. K.A. connors, e r.ei'iu,)ot trl.pharnraceutical Analysis- i',r t:dition, John wiley & Sons, New

York' 1982'

4. J.H. Kennedy' Analylical ('hemisrrv Principles' 2"d Edition' Saunders College Publishing' Nerv

, Xlil'3131;, D.M. west. r;.J. lrorcr, !-undaruentals of Analytical chemistry, T'b Edition,

Saunders College Publishing' Nerv York' 1996 --- -

6. The Indian phu.nro*po"iu ioor, Volunre-l,lt & lll^Conteoller ol' Publication,2007.

7. R.M. Verma, AnorytiI"f Cf""titoy' 2"'r Editiort' CBS Publishers' New Delhi' l99l '

8. S.M' Khopkar, nuJ co-tt""pit ;l Analytical Chernistry' 2"d Edition' New Age Intemational

Publishers, New Delhi. 1998'

9. A.tl. Backett, :'e' iit"iul"' Practical Pharnraceutical Chenristry' 4't Editior]' CBS Publishers'

Delhi, 1997'

10. V. Alexeyev, Quantitativc CheIrlical Arralysis' l*'Editiorr' Mil l'ublishers' Moscow' 1994'

11. t.M. Pande, svs"tJ;;;;;"i''ircl"isiv' r; F'dition' central Book Depot' Allalrabad' 1965'

12. R. Kellner, l'f"A''ft4"t*ti'' Vf' Ouu' fl'f' ' Widmer' Analytical Chenristry' l*r Edition'

WileY-vCH, 1998'

13. 'f. tliguchi, Phamraceutical Anal'vsis' 1'' Eclition'-CBS Publishers' Nerv Delhi' 1997

14. P.D. Setlri, a"'"t';;;; A";ivs" oi rxug' in Phannaceutical l'omrulations' 3'd Edition' cllS

Publishers, New Delhi' 191)7-
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15.

16.

lr W. IriJlcld. D. Kealey, Prilciplc irnrl i)ntclrcc Lrl .\nalrricul (.hcllstry.. 
-i,i, lrdtlrot). lJlirckrvell

sr i\.r)c( l.t(1.. l0t)u.
\' ADjaneyulu, K. c--handrasekhar. \raIi \'lanickrrDr..\'r crttrtrok ()l .\nill\lrcilr c,rrcnristr.v. 1,,
Ir(lilion. Pharnla Book Syrdicatc. I lxlcrirbad. 2(Xt(i
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PC-2 l5 F'undarncntals of Pharnracognos-v

Sl..tBJEC'l' CODE : l'C 215

RAl'lONALfi : lt provides knowledge of dntgs of natural origin' Slnce ages humans

have been using drugs from natural origin. Many ol'the allopathic drtrgs also lravc herbal

or.igin. l_earning these drugs is of great value for pharrrracl, proli'ssiottals as tlrese drugs

havc inrport nl place in treatlnent ofdiseases.

COURSE OI'JEC'tIVES

1.'I.oIcarngeneralmorpho|ogicalandmicroscopica|lyc|talaclct.stl|.crutlec|rugs.
2. -l'o 

understand general methods ofchecking pr'rrity ol hcrhal drugs

|_E.\RNING OLrlcoMDS :

'l lrc student should be able to:

1. I-.xpl in structure and function ofplant tissues'

2. De.scribe and demonsrrate the morphological characters of dill'ercnt Parts ol'plaDts'

3. I)escribe taxonomical characters oJ'plants belong,ing t() some itnp()rriult plant families.

4. ('lassily plant derived drugs.

5. l)enxrnstrate dil'lerelrt tcsts used for quality control ol'hcthal drugs'

'I'}:A(]TIING AND EVALUA'IION SCHEME :

rrr*it:- 
" I'Tvrritt,trtr-ox-.icrleun

(hr/rvcek) ' 'l'hcorY

r lnternal i Eitcrnal
50t50

/\

Unit-l
I ntrodr|ction to PharnracognosY

Detinition. scope, history and development

Definition & classification.

of Pharmacognosy, introduclion to sccondary Inetabolites -

Unit-2

Phrnt lissuc & MorPhologY

P|nntlisstteofsimp|eant|cornplexandlissuesyslem.trlorplro|rrgyt)l.rool.stcnl,bark'rvood,leaf,flower'
iruii o,rJ .""4, moilitication of root, stem and leaf, hislology ol rool. sleur an4 leall

UniG-l

Phnt trronomy

sl rt] , 'rlTl,E o!'

L2
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Study of tltc lbllo*'ing f'anrilies rvith special relbrerrce to nredicinally importarrl plants - Malvaccac.
Apoc)rt cetc. Solanaceae, Lcgunrinosae, Rubiaceae. sources of crude drugs & Classification ofcrude
drugs

Unit-4
Classilication rrnd cultilation of crude
Sources of crudc drues & Classification of crude drugs, cultivation, collection, processing and storage ol'
crudc drugs: ilttportance and f'actors, influencing cultivation of medicinal plant, quality control of crude
drugs: Adultcratirrl and evalual ion.

Unit-5
Carhoht'dr;rtcs lll(l rlcriyc(l pro(l urts
l)cllnitiorr. classillcrrtiort & cltcntical lcsts ol carbolrydlatcs; Agar, Guar gurn, Acacia, Honcy, Isatrgol.
peclin. Starcl) artl'l !1isacallrlr.

lLcconrnrendcd llooks for thc s\llirbi are:

1. Alal ( .K. r\tttl Kapur l].N4.. C'ultivation and Utilization ofMedicinal Plants, I{rl Janrrnu.
2. Quadrl .l S. Shalr and Qadry l)lrarnracognosy. l3.S.Shah publication.

3. rvl(; Chauhiul. Micloscopy ol'[.eafl)rug, Jarnnanagar Ayurved University.
4. Iycngar. I c-rr llook ol' Pharmacognosy. Manipal power press.

llefcrencc llooks:

1. lltrrgali ,t R.ut-luri, ['ext lJook o l' I)harlnacognosy.
2. I)l{ra .\.( .. ;\ Cllss Book ol l}orany. Oxlirrd Uni.
3. Bcndlc .\. i\l. Ash<tkkurlar. A l'cxtbtxrk ol' Praclical Botany Ii Rastogi Publicariols, Mcerur.

ludia.

4. wallis | .1i.. lcrr llook of Pharnrac.gn.sy, 5th Edition, cbs publisbers and Distriburors.
5. Kokatc (-.K. l)raclical Pharnracogrrosy. Vallabh I'rakashan, Delhi.
6. Kokrlc ( .K. l'urohit A.P, i\nd Goklrale S.13. Phannacogonosy (Degree) Nirali Priikashan, l)unc.
7. Kharclclrval h ll. I,ractical l)harnracogrrosv, Nirali l,rakashan.
8- 'l rc s(. l: anrl [rvans W.(',. l)harmacogrosy, l]alliere f indall. Eastbounle, U-K.
9. Ivlcr V.( .. llro(ly L.li. And Robers W.lj., pharnracognosy, Lea And Febiger, ph.

10. lvl(i C hauhirrr. Nlit.roscopv of Bark l)rug. .lamnanagar Alrurved University.
11. Jackson tlery I'.. Arlas ()t Microscopy oi'Medicinal plants, culinary Herbs And spices, clts

oublicat ion.

n
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l. lnttodttctiort tt) liltloral(\r). lllxi sirletl ltazartls

2. Intt,xl,,ctiu" tt) orgiltlic c(tlirp()Irll'l iclctrli ti cat ton test'

3. lntrrrciuct itrtt lrt 
l:"*iltl liil.-,,,,,.' ,l) r. {\,) 'rd 

ro irlenrifies rlre givcrr unknown' (4-9)'

4. lttttotlttr lilrtt ttr linlcll(rll l gr(\

10. 
ll'o 

slntlresizc acctaniliclc frotn rtnilitt'j

il i" .;;,,n..,," n 
:,",11:: i:."lll:';:i:,1 ;,1 iiilll'1 

jii",,,,,."

12. r'o sl',.thcsize p o"l'l':'^1]l';:;;;,,r",,.,i.r".,, 
phe'yl bcnzoate

r ? 'l d i\4lllliisi/t' llcnu tltc acttt tt

i; i:; -;t'it:t'" ll(tr/i'r)r(lt lr()ul l)crtzt'rl enltrridc 
^ ' ^" ri"

15. l'o.letcrrninc th" tittu"trn t"J'pccilic grrrvit-v oftlre given Iitluids'

IH:iliirlt*l*..+r*til,:it*,';fu ::J:::.,J::;..'.*;ffi :',T,'::,a,rdaqc'[ic

18. 'lo clrcck thc \ lidiltt(nr 0t l'

:-0. t'r"n,t,"iln" .,i' ltcrbsriurn shcels'

t'C-2 l6: Prtlcticnl

../

'^ 
'l:'::L,'",',',,,t,,'''tI 

strt'tlaLtlt':irl itrt t r'l '.'rlitrnr ltyrlt'rxitle

;. ;l:1il':';' ;i st.n'lrrniizrrtior.r' l:i:fllll';,ilir" or any,t,rution.

21. ltr tletcrntrttc Norlllirlrly Nl(lli

1,;1:rfi'J:t:*;*ji**l't;iil,:l-l'i:i::'ll"','::::fi:':"ol'i"'|i'"u'"'" 
acid a':r'cr

" 
.;;;;,;,n,,,..-iun,,,ir,riurn -5i.,mg*:*l jl,,*Xl;::";,T[::::ii:',X.'J:i""'

?4 t iIIe. nsc ltittl tvpes of ltricrttr

i: [,i,:.;r.ffi1il,*',iiff:il1,""* 
c(n]tc,,rs: starch grains, carciur' oxalate & carhonate crvstals
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Preface

The University Grants Commission (UGC) has launched a scheme on skills development

based higher education as part of college/university education, leading to setting up of Bachelor

of Vocation courses (B.Voc.) to serve multiple needs, including (i) career oriented education and

skills to students interested in directly entering the workforce; (ii) contracted training and

education programmes for local employers; (iii) high-touch remedial education for secondary

school graduates not ready to enroll in traditional colleges, giving them a path to transfer to three

or four year institutions; and (iv) general interest courses to the community for personal

development and interest. Bachelor of Vocation will have with multiple exits such as Diploma

and Advanced Diploma under the NSeF (National Skills eualifications Framework).

The Bachelor of Vocation model, by and large, will be accessible to a large number of
individuals of the community, offer low cosr and high quality education rocalry, rhat

encompasses both vocational skills development as well as traditional coursework, thereby
providing opportunities to the learners to move directly to the employment sector or move into
the higher education sector. It offers a llexible and open education system which also caters to
communlty-based life_long learning needs.

About the programme

Tbe program is designed to educate and create skilled manpower that can serve the
society through the knowredge gained during the course of time. The student enrolling in the
course will be benefitted in several ways. The candidate will work in the college as well as with
the industries during the time of his study. If a candidate successfully completes first year of
study he would be awarded a diploma and he wi be capable enough to serve as a laboratory
assistant in any industry or acatlemic institurion. A candidate completing two successlul ycars ln
Bachelor of Vocation program wi be awarded with advanced diploma. An advanced diploma
qualified student in pharnraceuticar Chemistry will be fit tbr working in ADL, ec and
Produclion department of any pharmaceutical industries. The candidate completing aI three
years of lhe course successfully will be awarded with Bachelor of Vocation in pharmaceutical

chemistry and is fit for getting absorbed in any division of pharmaceutical Industries.
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) BVPCRI: Eligibility Criteria (EC) for Admission

I f . The eligibility conditions for admission to the program will be l0+2 or equivalent in

I science stream or diploma chemical or diploma pharmacy

I 2. Ifthe candidate has attained the specific level 4 of NOS of phalrnaceutical chemistry

I sector (by decision ofequivalence comrnittee ofthe college) can get admilted in

- B.Voc. fol the proglarnrne
D

3. There is no ase bar for adrnission to Bachelor of Vocation

t
4. The student can take exit florn this course at any point of time and can get re-entry in

I this programme. Such students will get pliority in adrnission than to a fresher studenl.

I (multi entry rnulti exit scherne)

D BVPCR2: Admission Procedure

I L For adnrission to the progratnntes ol'tercd, plefclence should be given to the learners

r:',;'.- i,. 
'he local community. Ilesclvation to SC, ST, OBC and PwD categolies will beD'

availablc as per the extatrt national i State policy.

I
2. Aclnissions may be done on a rolling basis depending on the dutatiol.t of the programmes

)^
lo lacllltate a steady stream ol'leamers joirring the collcgc and moving out as ttained

t work force to thejob market, rouncl thc ycal ancl notjust oncc in a year'

t 3. The applicants seeking re-entry into the collegc shoulci get prel-ercnce in admission over

I the new aPPlicants.

D 4. Candiclates are .selected on thc basis ol' Mer it

I
- BVPCR3: Fees and ScholarshiP:
D

,l . Studelt {'ee should be decidcd as per thc prevalent placticc for' fee fixation fol aided

D
coufscs.

D z. Alempr slould be made to recovcr palt of thc opelating cxpenditule f'r'orn the student

I I. 
"r.

I BVPCR4: Registration / Enrollment:

I
,

I
,

t
I
I
I

l Every student admitted to the college for the programme must get effollcd to

univelsity within a month liotn the date of adrnission.
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BVPCRS: Semester Examinations

I' Candidates desirous of appearing at any Semester Examination shall have to submit

applications in the prescribed form, through the designated authority on or before the

prescribed date.

2' No candidate will be admitted to any Semester examination unless the Designated

Authority i.e- the Head of the Department or principal of the college cerifies that:

(l) The candidate attended the course of study to the satisfaction of the designated
authority.

(2) The candidate maintained a good conduct and character dur.ing the studies.

(3) The candidate maintained minimum g0% attendance in each semester

BVPCR6: Evaluation

L Appropriate mechanism for assessurenl of thc leamers" progress tiJwards
acquisition of knowredge and ski' should be developed by the college. partner-

industries should also be given a clear and well defined role in the assessment of
the leamers.

3.

Practical or hands on skills should be given comparatively more weightage in the
overall assessrnent plan.

The college should adopt and integr.ate the guidelines and recommendations of the
rcspective sector skill councils (SSCs) foL the assessment and evaluation of the
vocational component, wherever available. They should also involve the SSCs in
the assessment process, wherever required. lt applies to colleges, both
Autonomous and non-Autonornous, and univemities to malntain Occupational
Standards and the fitness for the job.

Theory of each coRE paper wi, be evaruatecr ibr a maximum or' | 00 nrar.ks out of
which, 50 marks shall be for Inlemal Examination and 50 marks lbr the end
semester examination. An end semester examination shall be of 2 hour.s duration.

Practical as a combined form for Each core pape'wilr be evaluated for a maximum'
of 700 marks out of which, 500 marks shall be continuous intemal evaluation and
200 mar.ks for the end semester practical examination.
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6, Paper PC 113 and PC 114 of semester I is evaluated for a maximum of 100 marks

which will be evaluated internally by continuous evaluation' ' t

BVPCRT: rules for grading

1. One Credit would mean equivalent of 14-15 periods of60 minutes each, for theory,

workshops / labs and tutorials per semester'

. 2. For intemship / field work, the credit weightage for equivalent hours shall be 50% of

that for lectures / workshoPs

3.Forselfleaming,basedone-contentorotherwise'thecreditweightageforequivalent

hours of study shall be 50% of that for lectures / workshops

4.TopassasubjectinanySemesteracandidatemustobtainaminimumof40%ofmarks

in each PaPer.

5.Ifacandidatefailsinanysubject,hehastoreappearforthatparticularpaperandpass'

(That is, for example if candidate fails in midterm exam of a subject' lte has to reappear

for midterm of that subject')

6.TheperformanceofeachcandidateinallthesubjectswillbeevaluatedonT-potnt

scale in term of grades as follow:

)

t
)

]

)

)

)

I
]

)

)

)

)

)

t
D

)
I

Qualitative Meaning of

Grade
Toage according to

Grade
Grading Scheme
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BVPCRS: performance index

' 1. The performance of a student in a semester is expressed in terms of the semester

Performance Index (SPI).

SEMESTER PERFORMANCE INDEX (SPD

The Semester Performance Index (SPD is the weighted average of Course Grade Points

obtained by the student in the semester. The Weights assigned to Course Grade Points are

the Credits canied by the respective courses.

a. g1 cl + 92c2+ ...

2. SPI=

a. cl + c2 +.......

Where, g 1 , 92 ............. are the Grade points obtained by the student in the Semester,

for Courses carrying Credits c 1, c 2 ............respectiveli.

The cumulative performance ofa student at the end of the Semester / Course is expressed

in terms of the Cumulative Performance Index (CPI).

CUMULATIVE PERFOMANCE INDDX (CPD

This index is defined as the weighted average of Course Grade Points obtained for all the

weights for Theory Papers (Both Mid Term & End Term) and Practicals attempted since

his admission to the program, where the weights are defined in the same way as in

Semester Performance Index (SPf.

If a failed student repeats a corlfse, only the Grade Points obtained in the latest attempt

shall be counted in the cumulative Performance Index. whenever the candidate clears

the subject in the next semester examination, the total credits for that subiect will be

added to CPI.

For any semester, the maximum marks for the Mid rerm and End rerm assessments are

shown in the teaching and examination scheme. For the purpose of Mid Ternr

assessment, tests, quizzes, assignments or any other suitable methods of assessment may

be used by the depanment.

BVPCR!): semester passing scheme

1. For each semester examination, a candidate will be considered as pass if he/she has

secured "B-" or above grade in all the subject (s) and overall grade point 5.00 or aDove.
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2. For each semester examination, a candidate will be considered as fail if heishe has

secured "F' glade in any or all the subject (s).

3. If the candidate does not fulfill thc subject requirements including requisite attendance

pelcenlage, he/she will bc given I grade and the candidate will have to complete the

course rcquirements belbre the comnonccl.nent of thc next End Semester exatlination. If

thc candidate does not clear I grade in any subject befole the commencenlcnt of-the next

End Semester cxatnination, he/she rvill bc consiclered fail - F glade.

4- Candidate has lo clear his / her 'F' gradc or 'l' grade, if any, by the next End Setnester

examination.

BVPCRl0: semester promotion schemc

A candidare rvill be promoted 1o the subserlucrrt Scnrester accolding to the lbllowing

schellle:

I . A cancli4ate would be granlctl achlission to thc Secotrd Sctlestct' if antl only i1'he'/slre has

bcen granted Ter.m fbr.First Serncstcl and has applictl firl the univelsity exaurination.

2. A candidale woulcl be grantetl adurissit'rn to the Tliircl Sellcster i1'and only il'he/she has

beengrantedTernrforFirst&SccoridSemeslefsandlrasappliedfbr.theuniversity

examination.

3. A candidate woultl be grantcd atlnrission to thc l:()unh Semester if and only il'he/she l.ras

cleared all the subjccts ol'Filst Senrcstcr-. llc lShe rvill be pelnrittccl to pulsue hisiher'

study ol'Foul.th seruester'. plovicled Itis,lltet tcltu lirl ll & lll Setnerslers is granlcd antl has

anolied fbl the university cxatl.tinat ttrtt.

Prourolion Clilcri:r
(lontlition(s) Fol' I'I'omotion

iinrrrt,,l ltrrn li'r' Scnteslel l

6[t.rt of-t.rt of T"t 
''t't 

li]l Scl'l.lcslcl l and Sernestel ll

CG-i"s 
"l's**trctJionrpletcly 

and Grant of Terur for

Senrcslet ll & Semester lll
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Clearing of Semesters ll completely and Crant of Term for

Semester III & Semester IV

VI Clearing of SemestersJll completely and Grant of Term foi
Semester IV & Semester V

BVPCRI l: award of grading / division

No class/ division will be awarded to the students in the first 5 semesters. Divisions shall
be awarded only at the end of Final Examinations on successful completion of all the
semesters. For awarding the degree at the end of the course, curnulative performance

Index (CPI) of all the Mid Term and Final exams shall be taken in to consideration as Der
the following pattern of Cumulative performance Index (CpI):

s.x. CPI l)ivisiarr

7.50 to I 0.00 Ijlli\ | l)rr isir'ri I' illt Disrirrcri,,rr

6.50 to 7. 49 l)lltSl' Division
1 6.00 ro {r. 49 Sl.('O\l) l)iv ision

BVPCRI2: award of degree

l.

I

,.'I

A

n

Award of certificate, Advanced certificate, Diproma o'Advanced Diplo'ra, as trre case
may be, would depend on acquisition of requisite credits as prescr.ibecl by the
certification body and not on the duration or'trre carencrar tinre spent in pur.suing the
course.

The certificate shall mention the credits eamed, course duration (in hours), and the
curriculum covered. If the couise is aligned wirh NVEQF i NSQF, the conesponcring
NVEQF / NSQF level should also be mentionecl on the cerrif.icate.
Award of degree will be as follows3.
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NVEQF
Level

skitl
Component

Credits

General

Education

Credits

Normal calendar

duration (post

meeting the entry

criterion)

Awards

7 Six semesters

Bachelor of
Vocalion

6 72 48 Foul semesters

Advanced

Diploma

5

36 aA Two semesters Diploma

t8 l2 One semester

Advanced

Certificate

9 o Three Months Certificate
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O B.VOC.PHARMACEUTICAL CHEMISTRY

O COURSE STUCTURE
o
O SEMI

@

aF^ourse
LOde

GI;
Course Title Credit Total Credit Marks Total

Theory Prac./Field Theory Prac.iField Internal External
Basic Pharmaceutical

Calculations
2 0 2 0

50 50 100

112 Pharmaceutics (Basic

Principles)
J 0 J 0

50 50 I00
t3 Basic Computer Application- z 0 2 0 t00 tno

t4 English and Communication

SKiII
2 0 2 0

100 t00

PC I 15
Human Anatomy and

_ Physiology
3 0 3 0

50 50 r00
to Practical l8 l8 500 200 700

12 l8 12 18 850 350 1200
o
o
o
o
a
o

SEM II

lrrt,e

c2tl
c 212
cal3

Course'fitle Credit Total Credit Marks Total
Theory Prac./Field Theory Prac./Field Internal External

r urruamenlals oI urganlc
Chemistry

3 0 3 0
50 50 t00

100
rnystcat Lncmlstrv 2 0 2 0 50 50r ur ruilt I tsfl rat btocnemtStfy 2 0 2 0 50 50 r00lt4 Analytical Chemistrv 3

ZIJ
0 3 0 50 50 t00r-u qarnentals oI

Pharmacognosy
z 0 2 0

50

s00

50

20o

100

?00

\, zlO
Tnial

Practical l8 l8
12 l8 12 l8 7s0 4s0 I200D

t
I
D

)

)

I
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SEM III

Course

Code

Course Title Credit Total Marks Total -

ITheory Prac./Field Theory Intemal External

PC3II Advanced Organic Chemistry J 0 3 )U )U 100

PC3I2 Advanced Analytical ChemistrYJ 3 0 3 )U 50 100

PC 3I3 Cell Biology 0 2 50 <n 100 |

PC 3I4
Indian Drugs RegulatorY

Guidelines
2 0 2 50 50 100

PC 3I5
Pharmaceutical Inorganic

ChemistrY
2 0 z 50 50 100

PC 3I6 Practical l8 s00 200 700

Total t2 l8 30 750 450 1200

I
I
I
I
a

I

SEM IV

Marks Total
Course

Code

Course Title Credit Total

Theory Prac./Field Intemal Extemal

J 50 )(, 100
PC4ll rr-li^i^al {-hem icl rv -T 3 0

2 0 2 50 50 100
PC 412 MicrobiologY

3 )U 50 100

PC 4I3 A dvanced Ar!q!!99!!l4'nrqlA 3 U

0 2 50 50 100

I'C 414 -*^-.,r:^"- I lhit 
^nerat 

inn 2

2 0 2 50 50 l0u
PC 4I5 Pharmacv Pracl ice

Practical l8 t8 500 200 700
PC 416 450 1200
Total 12 18 30 /!u
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SEM V

Course Course Title Credit Total Marks Total
Code Theory Prac./Field Intemal Extemal

5ll Medicinal ChemistrvJl J 0 3 50 50 100
PC 5I2 Advanced Analytical Chemistry-lII 3 0 3 sn 50 t00

Dc 513 Pharmacology -I -) 0 J 50 )(, 100

514
Introduction to Erug Delivery

Systems
3 0 3 50 50 100

IPC sls Practical l8 t8 500 200 700
Total t2 18 30 700 400 I100

SEM VI

a
a
a

,

Course
D cod"

Course Title Credit Total Marks Total
Theory Prac./Field lnternal External

.-'PC 6l I
Basic Principles of Cosmetic

Products
2 0 2 50 50 r00

olz Medicinal Chemislry - lll J 0 .) 50 50 too
DIIXI3
,PL.-14

Advanced Analytical Chemistry-l V 0 3 50 100
Pharmacology II z 0 2 50 50 lo0

PC 6I5 Phytochemistry 2 0 2 50 50 00
PC 6I6 Industrial Training/Project/Practical I8 I8 s00 200 700

I ULAI t2 l8 30 750 450 t200
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Time: 2 hrs

Model paper for B.Voc Pharmaceutical Chemistry lnternal Examination

Hemchandracharya North Guiarat university, Patan

Bachelor of Vocation

Pharmaceutical Chemistry Semester I

Internal Examination, November 2015

Subiect:

Date: Marks:60

i.
It
i

Q.l Answer any 12 questions. Each question carries 1 mark

1. MCQ

2. Fill in the blank

3. Definitions

4. Match of the following

5. MCQ

6. Fill in the blank

7. True /False

8. Match of the following

9. Fill in the blank

10. Definitions

11. Reasons of True /False

12. MCQ

13. True /False

Q.2 Answer any 5 questions. Each question carries 04 marks

Q.3 Answer any 4 questions. Each question carries 07 marks

L.

3.

4.

5.

[12*1=121

[5+4=20]

14*7=281
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MODELPAPER

Hemchandracharya North Gujarat University,Patan
Bachelor of Vocation

'Pharmaceutical Chemistryt Semester - I
END TERM Examination, November, 2014

Subject:

Time: 2 hrs Date Maximum marks: 50

o
Q.l Answer any 9 questions. Each question carries I mark

O^ Marks)

a 
(oBJECTTVEQUESTTONS)

| .\ hr c) d)t z. eirr ii rhe blank.

a 3. Short Questions / Definirions.
4. Match the following.

a 5. Assertion / Reason of

- 6. a) b) c) d)
O 7. Filt in rhe blank.. 3: ',[xlft1]iiiill,?;0""'""'
O 10. Assertion / Reason of True / False.

O Q. 2 Answer any 5 questions. Each question carries 4 marks

a rrnto*ffii,TlrroNs)
o.^. l.

2.

o3.
4.Os.

O 
Q.3 Answer any 3 question. .Ihe 

question carries 07 marks

a Marks)
(DESCRIPTIVE QUESTIONS)

Or.
o2.
o3.
o4.
o
o
a
o
a

(9* 1=9

(5*4=20

(347=21
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) Semester III

Course

Code

Course Title Credit Total Marks Total

Theory Prac./Field Theory Intemal External

PC311 Advanced Organic Chemistry 0 3 50 50 100

3t2 Advanced Analy'tical Chemistry-l J 0 3 50 50 100

313 Cell Biology 2 0 ) 50 50 100

)PC 314
Indian Drugs Regulatory

Guidelines
z 0 2 50 50 100

)pc rtt Pharmaceutical Inorganic

Chemistry
2 0 2 50 100

PC 316 Practical l8 500 200 700

Total 12 l8 30 750 450 1200
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PC-311 Advanced of Organic Chemistry

SUBJECT CODE: PC 3i I

RATIONALE: Maiority of the drugs used arc organic in nature and therefore

understanding the basics of organic chemistry, naming these complex chemical

structures, understanding the chemical and physical propertics of the conrmon groups ol-

compounds and also doing synthesis of these compounds becomes very important in

understanding drug ProPerties.

COURSEOBJECTIVES :

1. To leam the simple organic chemical reactions'

2. To learn fundamentals of symmetry and metal complexes'

3. To identify organic compounds by testing their physical and chemical properties'

LEARNINGOUTCOMES :

The student should be able to:

1. Narrate PhYsical and chemical

different functional grouP.

2. Write chemical reactions depicting synthesis and chemical properties ofthese organtc

propcrtics of diflcrcnt compounds rcpresentlng

compounos.

3. Synthesis some organic compounds.

4.Identifyunknownorganiccompoundsbyconductingdifferentphysicalandchemical
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aTEACIIING AND EVALUATION SCHEME:

I

EVALUATION SCIIEME

Unit-l
Structure of molecule

Atomic Orbitals, Hybridization, Sigma and Pi bonds, Intermolecular forces and related

properties, Conjugation, Bond length and bond energies, Polarity ofBonds and Molecules.

Unit-2

Electro availability effects

Inductive effects, Resonance effects, Hyper conjugation, Steric effects, Application of these

factors on the strength of acids and bases Bond length, Tautomerism.

Unit-3

Symmetry

conservation of orbital symmetry and rules, electrocyclic, cycloaddition and sigrnatropic
reactions; neighbouring group effects, catalysis by transition metal complexes.

Unit-4

Nucleophillic and electrophilic aromatic reactions

Relation between Kinetics and mechanism of sNr and sN2 reactions, sterochemical
Implications

Factors affecting Nucleophilic substitution reactions:-

a. Effect of Solvent

b. Effect of Structure

c. Effect of Nucleophile

d. Eflect ofleaving group

e. Application ofthese in preparation and reactions ofalkyl halides, alcohols
L Nucleophilic substitutions at aryl carbon atom

Elimination reactions

a. Elimination reaction & Factors affecting it
b. Er, Ez and El (cb)Mechanism.

c. Orientation in El and E2 reactions (Saytzaff and Hoffmann elimination).
d. Elimination versus substitution.
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Recommended Books for the syllabi are:.

I . Morrison & Boyd, Organic Chemistry, Prentice-HalL 6th, 2001.

2. Advanced Organic Chemistry: Reactioru Mechanism and Structure by Jerry March 4tn

edition, A Wiley-Interscience Publication.

3. Organic Chernistry by I. A. Finar,

Reference Books:

I . Miller J, Aromatic Nucleophilic Substitutior4 Elsevier, 7th, 1968.

2. Fumiss, Vogel's Textbook of Practical Organic Chemistry, Pearson education, 5tl1

2004.

Norman R, Principles of Organic Synthesis, Wily,4th, l98l -

Sykes P, A Guide to Mechanism in Organic Chemistry, Longman, 3rd' 1981.

Barton D, Compressive Organic Chemistry, Pergamon, vol.6,1979.

3.

4.

5.
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PC-312 Advanced Analytical Chemistry-I

SUBJECT CODE: PC 312

RATIONALE: Measuring Drug purity is a primary requirement to ensure the quality

of drugs. Quantifying the purity of compound can be done by different techniques.

Some of the most commonly used techniques will be taught in this subject. This will
make the student capable to work in a quality control department ofthe pharmaceutical

industry

COURSEOBJECTIVES :

l. To make students familiar with the principles of analytical chemistry (Instrumental

methods) and its application in pharmaceutical chemistry.

2. To provide the handslon experience by actually conducting these assays in the lab.

LEARNINGOUTCOMES :

The student should be able to:

l. Narate thc principles of methods and instruments used in assay ofvarious drugs and
chemicals.

2. Conduct assays of some drugs using these methods and instruments.
3' Describe basic principles and guidelines pertaining to quality assurance ofdrugs.

TEACHING AND EVALUATION SCHEME:

SUB

CODE

TITLE OF

SUBJECT
Credit

Theory

(hr/week)

EVALUATION SCHEME

Theory
Total

Marks
Internal External

PC3I2
Advanced

Analytical

Chemistry-I

J -t 50 50 100

Unit-l
Extraction tcchniques

Simple extraclion, multiple extractions, separation of drugs in multicomponent system. Eff'ect
ofpH on extractability ofdrugs, continuous extractions.

Unit-2

Chromatography

classification, theories, retention mechanism, separation efficiency, methodology and
pharmacopoeial applications of column, paper and thin layer chromatography.

Unit-3

Electroanalytical methods: Basics of electro analvtical methods

(
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A, Potentio and pH metric methods

Standard reduction potentials, various electrodes, electrodes and cell potential, "
applications of potentiometry and pH metry.

B, ConductometrY:

Conductance, factors affecting conductance, Kohlrausch law, conductivity cells,

applications

Unit-4

Miscellaneous Method

Kjehldahl's method, Karl Fischer Titration

Recommended Boolis for the syllabi are:

1. Gary D. Christian, Analyical chemistry, John Wiley & Sons N.Y.,5th Ed.,1994.

2. J.A. Dean, Analytical chemistry handbook, ,McGraw hill Inc., I st 8d.,1995.

3. Principles of Instrumental Analysis, Skoog, Hollar and Nieman, Harcourt College

Publishers, PhiladelPhia, 1 998.

4. P.L. Soni, O.P. Dharmarha, U.N. Dash, fextbook of Physical Chemistry, 22no

Edition, Sultan Chand and Sons, New Delhi, 2001 .

Reference Books:

1. J.H.Kemedy, Analyical chemistry: principles, W.B'saunder publishing,2nd Ed', 1990

2. Indian Pharmacopoeia200T, Volume-l,ll and III'

3. Practical Pharm. chemistry, Vol. B - Backett, The athlone Press of University of

London.

4. Quantitative chemical analysis - Vogel A.l, Pearson Education., 5'" Edition, 1996.

5. Instrumental method of chemical analysis by Gurdeep chatwal, Himalaya publishing

house,2005.

6. Quantitative analysis of drugs in pharmaceutical formulations by P.D'Sethi cBS

Publishers N.D.3'o Edition, 1997'

7' A Textbook of pharmaceutical analysis by Kerrneth A. Corurors. Jon Wiley and sons,

3'd Edition, 1982.

8. Textbook of Pharmaceutical Arralysis _ J. W. Munson, Marcel Dekker Inc., New York.

9. Stahl E.; Thin Layer Chromatography, A Laboratory llandbook' 2nd Edn' Springer-

Verlas New York, LLC; 1969.
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PC-313 Ccll Biotory

SUBJECTCODE : PC313

RATIONALE : Understanding the biology of cell is fundamentally required

lor studying the effect of drugs on human body. The course will enable student

to leam the basic cell biology system. Also the structure of DNA/RNA, its
modification & transcription will be taught.

COURSE OBJECTIVES

1. To learn the structure and function of DNA/RNA.

2. To leam the basic cell biology processes occurring within the human body and lbctors

regulating the same.

LEARNINGOUTCOMES :

The student should be able to:

1. Describe the structure and functions of cell, cell size, cell wall etc.

2. Narrate the structure of prokaryotic and eukaryotic cell.

3. Describc the basic principles ofcell systems & cell divisions.

4. Classify the different enzymes.

TEACHING AND EVALUATION SCHEME:

Theory

(hr/week)

EVALUATION SCHEME

Unit-l
o cell theory: cell size and diversity, structure ofprokaryotic and eukaryotic cell.

o Plasma membrane, cell wall, mitochondria, chloroplast, nucleus, endosomes,
peroxisomes, ribosomes their organization and function, transport of nutrients
ions and drug substances across membranes, ion channels, endocytosis,
pinocyosis, potosis, diffusion and active transport systems, cellular energy
transduction role of mitochondria and chloroplast systems.

Unit-2

Cell cycle and cell division
Meiosis, mitosis, molecular events in growth and cell death, cell receptors: role in
signal transduction and cellular response, cytoskeleton: microtubules and their role in
cell structural organization; intracellular trafficking and cell motility.
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Unit-3

DNA / RNA structure

Organization of genetic material, replication, DNA repair, chromosomal morphology

(condensation/decondensation) transcription, RNA polymerase, tanscription factors,

regulatory element, mechanism of transcription regulation" gene splicing post

transcriptional RNA modifications, 5'cap formation, transcription formation, 3'endo

polyadenylation, splicing, mRNA its stability and transportation, translation,

prokaryotic and eukaryotic translation machinery, initiatioq elongation, regulation; co-

post translational modification of protein.

Recommended Books for the syllabi are:

1. Molecular Biology by J.M. Walker & E.B. Gingold.

2. Molecular & Cell Biology by B. Albens'

3. Molecular Cell Biology by L. Lodish.

Reference Books:

L Molecular Cell Biology by David Freifelder.

2. Molecular & Cell Biology by Sheelar & Bianchi.

3. Cell & Molecular Biology by De Robertis & Robertis Jr' (VIII Edition)'

4. Cell Biology by David E. Sadava.

5.CellBiology,Genetics,MolecularBiology,Evoluation&EcologybyP'S'Varma'&

V.K. Agrawal'

6. Cell Biology by Satyesh Chandra Raoy, Kalyan'
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PC-314 Indian Drugs Regulatory Guidelines

SUBJECT CODE: PC 314

RATIONALE : Sincerely work in the laboratory by different techniques to

get the maximum output. Some of the most common instruction and care will be

taught in this subject. This will make the student capable to work in a quality

control department of the pharmaceutical industry.

COURSE OBJECTIVES

1. To make students familiar with basic principle of Laboratory & Research

practice as well as new drug development in human

LEARNING OUTCOMES
The student should be able to:

l Correctly working in the laboratory.

2. Design the SOP's, STP's, COA,s & MOA's.
3. How to register new drug molecule.

4. Learn basic principles of pharmacopeia and ICH guidelines.
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TEACHING AND EVALUATION SCHEME:

EVALUATION SCHEME

Indian Drugs

Regulatory

Guidelincs

Unit-l
Good Laboratory Practice, standard operating procedure, Standard resting procedure,

Certificate of Analysis, Method of Analysis, Good Receipt Note

Unit-2

Approval of new drugs

Investigational Nerv Drug (IND) submission, format & content of IND, content ol.
Investigator Brochure, general consideration of New Drug Approval (NDA), specific
requirements, content & format of NDA, manufacturing control requirement of NDA.

Unit-3

o oGMP, cLP, ISO 9000, TeM, ICH guidelines for method validation.
r occupational Health and Hazards, safety at workplace, Accident prevention

Techniques, Safety Management System, list of hazardous chemicals and handling of.
toxic and hazardous chemicals, acids, ether &etc.
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Recommended Boola for the syllabi are:

l. Gary D. Christian, Analytical chemistry, John Wiley & Sons N.Y., 5th Ed''I994.

2. Indian Pharmacopoei0D0T, Volume-I,II and III.

3. International Conference on Harmonisation of Technical requirements for registration

of Pharmaceuticals for human use. ICH Harmonised Tripartite Guideline. Guideline

for Good Laboratory Practice.

Reference Books:

1. J.A. Dean, Analyical chemistry handbook, McGraw hill Inc.' lst Ed.'l995.

2. Ethical Guidelines for Biomedical Research on Human Subjects 2000. Indian council

of Medical Research. New Delhi.

3. Goodman & Gilman: JG Hardman, LE Limbard, 10th Edn. McGraw Hill Publications,

2001.

4. Central Drugs Standard Control Organization. Good Clinical Practices-Guidelines for

Clinical Trials on Pharmaceutical Products in India. New Delhi: Ministry of llealth;

2001.



PC-315 Pharmaceutical Inorganic Chemistry

SUBJECT CODE : PC 315

RATIONALE : Some of the inorganic compounds are extensively used either as

drugs or excipients. The subject will provide preparation, properties, uses of these

compounds. Also some simple methods for determining purity and quality of these

compounds will be taught.

COURSEOBJECTIVES :

1. To leam the structure, preparation, properties and medicinal uses ofvarious inorganic

compounds.

2. To leam the methods used to determine purity and quality of inorganic medicinal

compounds.

LEARNINGOUTCOMES :

The student should.be able to:

l. Describe the method of preparation, assay principle for testing purity, official
methods to measure the quality and medicinal uses of important inorganic

compounds.

2. Reler the Pharmacopeia (monographs and appendices) for the drugs they study.

3. Prepare some standard reagents used in testing purity and quality of inorganic

compounds.

4. Conduct limit tests for heavy metals, iron, arsenic, lead, chloride, sulphates as per
pharmacopeia.

5. Conduct quantitative tests to identiS' inorganic mixtures

TEACHING AND EVALUATION SCHEME:

Unit-1

Diagnostic drugs, pharmaceutical necessities -preservatives, complexation and chelation -
application in pharmacy, sources of impurities and their control, limit test for iron, arsenic.
Iead, heavy metals, chloride and sulphate; Gastrointestinal agents(Acidifying agents: dilute
hydrochloric acid; Antacids: sodium bicarbonate, aluminium hydroxide gel, aluminium
phosphate; Saline cathartics: sodium potassium tartrate and magnesium sulphate).
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TITLE OF

SUBJECT

EVALUATION SCHEME

Pharmaceutical

Inorganic

Chemistry
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Unit-2

An outline of methods of preparation, uses, sources of impurities, tests of purity and

identification and special tests, if any, of the following classes of inorganic pharmaceuticals

included in IP 96, gases and vapours -inhalants(oxygen),anaesthetics(nitrous oxide), topical

agents-protective (calamine, titanium dioxide, talc, kaolin), astringent (zinc oxide, zinc

sulphate) and anti-infective (boric acid, HzOz, iodine, povidone iodine, potassium

permanganate, silver nitrate.).

Unit-3

Pharmaceutical aids and necessities

A. Acids and bases-acid base theory ,specification of acidity and basicity, ollicial

inorganic acid(boric acid IlCl, HNO:, H:PO+), nonofficial inorganic

acids(HzSon), official inorganic bases(strong ammonia solution, calcium

hydroxide, KOH, Na2C03,NaOH,soda lime).

Buffers-theory and mechanism, pharmaceutical buffer selection, pharmaceutical

buffer system, preparation of pharmaceutical buffer.

Antioxidant-theory, the selection of antioxidants, official antioxidants

(hypophosphorous acid, sodium bisulphite, sodium thiosulphate, sodium nitrite,

nitrogen).

Pharrnaceutical accepted glass-chemistry of glass, types of test employed for

glass.

E. Waters: official water (water, purified water, water for injection, bacteriostatic

water for injection, sterile water for injection)

Recommended Books for the syllabi are:

I . G.R. Chatwal, Pharmaceutical Chemistry-Inorganic, Volume - 1, 2nd Edition,

Himalaya Publishing House, Mumbai, 2005.

2. G. Svehla, Vogel's Qualitative Analysis, 6th Edition, Orient Longman Pvt' Ltd, New

Delhi, 1994.

3. Dr. A.V. Kasture, Dr. S.G. Wadodkar, Pharmaceutical chemistry - I, l st Edition,

Nirali Prakashan, Punc, 1993 '

4. A.H. Backert, J.B. Stellake. Practical Pharmaceutical Chemistry, First lndian Edition,

CBS Publishers, Delhi, 1987.Page I 3 of I I 4.

Reference Books:

1. The Indian Pharmacopoeia 2007, Volume-I,II & lII, Conteoller of Publicalion, 2007.

2. J.H. Block, E'R' Rocne, T.O' Soinr, C.O. Wilson, Inorganic Medicinal and

Pharmaceutical chemistry, First Indian Reprint, varghese Publishing House, 1986.

3. N.M. Shah, Practical Chemistry, 2nd Edition Reprint, Eton Press Pvt' Ltd', Bombay'

1967.

4. H'D. Gehani' S.M. Parekh, R.V. Bhagwat, Inorganic Chemistry, 3rd Edition, A.Il'.

Sheth and Co., Educational Publishers, Bombay, 1965'
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5. P. Gundu Rao, Inorganic Pharmaceutical Chemistry, 3rd Edition, Vallabh Prakashan,

Delhi, 1999.

6. Dr. K.G. Bothara, Inorganic Pharmaceutical Chemistry, lst Edition, Nirali Prakashan,

Pune, 1994.

7. N.C. Chaudhary, N.K. Gurbani, Pharmaceutical Chemishy - I, lst Edition, Vallabh

Prakashan, Delhi, 1 995.

8. V.V. Nadkami, A.N. Kothare, P.S. Fernsndes, Semimicro Qualitative Analysiso 2nd

Edition, Poular Prakashan, 1997.

9. T.O. Soine, C.O. Wilson, Roger's Inorganic Pharmaceutical Chemistry, 8th Edition,

Lea and Febiger, USA, 1967.

10. A.G. Sharpe, Inorganic Chemistry, 3rd Edition, ELBS with Longman,UK,1992.

I 1. M.S. Sethi, P.S. Raghawan, Concepts and Problems in Inorganic Chemistry, I st

Edition, Discovery Publishihng House, New Delhi, 1998.

12. Bertini, Gray, Lippard, Velentine, Bioinorganic Chemistry, lst Edition, Viva Books

P\4. Ltd., New Delhi, 1998.
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PC-316: Practical

Practical:

I . Preparation of Boric acid or calcium Lactate.

2. Qualitative analysis of given inorganic mixtures. (cations + Anions) (at least 5

mixtures).

3. To perform the limit test for chloride and sulfate.

4. To perform the limit test for Iron and lead.

5. To perform the assay of hydrogen peroxide.

6. To perform the assay of Zinc oxide.

7. To perform the assay of calcium gluconate.

8. To perform the assay ofaspirin.

9. To demonstrate Kar[ Fischer apparatus

10. To find out the concentration of given acid solution by potentiometer.

11. To determine the contenl of sulfamethizole (from tablels) by potentiometer.

12. To find out the concentration ofgiven acid solution by pH meter.

13. To determine the dissociation constant ofgiven acetic acid solution by pH metry.

14. To find out the concentration ofgiven acid solution by using conductometer.

15. Introduction and detailed demonstration to various synthetic techniques and apparatus

used in that technique..

16. Heating and cooling methods, distillation, reaction work-up, filtration,extraction,

purifi cation, identification.

17. Introduction to the use of stereo models.

18. Introduction to instrumental technique (3-4).

19. To study and demonstration ofPaper Chromatography.

20. To study and demonstration ofTLC.
21. To perform the paper chromatography of given sample.

22. To perform the TLC of given sample.

23. To estimate nitrogen contenl by kieldahl's method.

24. To validate the different apparatus and instrument.

25. To study nitration reaction by synthesis ofdrug.
26. To study bromination reaction by synthesis of drug'

27. To study friedel craft alkylation reaction by synthesis ofdrug.

28. To studyfriedel craft acylation reaction by synthesis of drug.

29. Determination of bulk density, tapped density, Carr's Index and Hausner's ratio of
given powder samples

30. Determination ofangle ofrepose ofgiven powder samples

3 l Determination of concentration of given samples using colorimetry.

SUB

CODE

TITLE OF

SUBJECT
Credit

EVALUATION SCHEME
Total

Marks
Continuous

Evolution

End Term

Evolution

PC 316 Practical l8 500 200 700
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Curriculum for Semester IV



Semester IV

Code

Course Title Credit Total Marks Total

Theory Prac./Field Intemal External

411 Medicinal Chemistry -l 0 J 50 50 100

412 Microbiology z 0 z 50 50 100

413 Advanced Analytical Chemistry-II J 0 3 50 50 100

414 Pharmaceutics- Unit ooeration 2 0 2 50 50 100

415 Pharmacy Practice 2 0 I 50 50 100

PC 416 Practical 18 18 500 200 700

Total t2 18 30 750 4s0 1200

)
PC-4ll Medicinal Chemistrv -I

SUBJECT CODE: PC 4l I

RATIONALE: Basic chemistry learnt till previous semester is now getting extended to

medicinal chemistry where the student leams the chemistry of complex drug molecules and

how a chemical structure and alter the body functions.

COURSE OBJECTIVES

To lcarn the structure, Structure activity relationship, physicochemical properties and drug

design and docking of drug

LtrARNING OUTCOMES

The student should be able to:

l. Draw correct chemical structure ofdrugs.

2. Give scientific name ofdrugs.

3. Narrate Physicochemical properties and Structure activity relationship.

4. To know about drug design and molecular modeling.

TEACHING AND EVALUATION SCHEME:

SUB

CODE

TITLE OF

SUBJECT
Credit

Theory

(h r/week)

EVALUATION SCHEME
Total

MarksTheory

Internal External

PC 411
Medicinal

Chemistry -l
3 3 50 50 100

Unit-l
Drug design:

Analogues and prodrug concept, Concept of lead, Rational approach to drug design, Overview ofdrug

design and developmen! Tailoring ofdrug.
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Unit-2
ll'hysiochemical properties ofdrug molecules influencing biological activity:

Physical properties,Meyer-overton and meyer-hemmi theoryFergusion theory,vanderwaal's constant,

steric factors, Factors goveming ability of drugs to reach active site, Stereochemistry and drug

action,bioisosterism.

Unit-3

Molecular modeling and drug design:

De novo Drug Design,Molecular modeling (MM),Computer Aided Drug Design (CADD),Methods of
Lead Discovery,ldentification and Optimization ofLead, Docking study indroduction.

Unit-4

QSAR
Lipophilic, electronic and stearic parameters, Hansch Linear Free Energy Relationship (LFER) model

of QSAR, Free Wilson Mathematical Model of QSAR.

Recommended Books for the syllabi are:

l. Wilson and Giswold's Tcxtbook of Organic, Medicinal and Pharmaeeutical Chemistry,J. N.

Delagado and W. A. R. Remers, Eds, J. Lipponcott Co. Philadephia.

2. Principles of Medicinal Chemistry by W. C. Foye,, Lea & Febiger, Philadelphia.

3. Burger's Medicinal Chernistry, H. E. Wolfi Ed. John Wiley & Sons, New York Oxford

University Press, Oxford.

4. Singh and Kapoor "A Text Book of Plrarmaceutical and Medicinal Clremistry" Vallabh

Prakashan. New Delhi.

Reference Boolic:

l. Strategies for Organic Drug Synthesis & Design by Daniel Lednicer, John Wiley & sons,

USA.

2. Organic Chemistry by L. Finar, Vol. I & Il, ELBS/ Longman, London.

3. Kar, A., Medicinal Chemistry, New Age Intemational Publishers, New Delhi, 2007.

4. Ladu, B. N., Mandel H.G. & E.L.Way, Fundamentals of Drug Metabolism &
Disposition,William & Wilkins Co., Baltimore.

5. Taylor, J. B and Triggle, D. J., Comprehensive Medicinal Chemistry II, Vol. 1-8, Quantitative
Drug Design, Elsevier Ltd., 2007.

1d'xJ
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PC-412 Microbiologr

SUBJECT CODE:PC 412

RATIONALE: Microbiology is an exciting discipline with far-reaching impacts in lruman

health and disease. This course will focus on the study of bacteria, viruses, and fungi and their

interrelationship with human disease development. There will be emphasis on microbial

structure, growth, metabolism, genetics and microbial diversity. Laboratory focuses on

microbial identification, handling, staining and growth. During the first half of the course we

will cover the basic principles of microbiology including microbial groMh and metabolism,

reproduction, and microbial diversity. In the second halfofthe course we will draw on the basic

principles learned in the first half of the semester to understand microbiology as it relates to

human health, and human disease.

COURSE OBJECTIVES

L This course will cover topics in the history of microbial morphology and physiology, bacterial

metabolism, genetics, and the classification of microorganisms.

2. This course will increase your awareness and appreciation for microscopic organisms in yout

environment and their relationships to humans in health and disease.

3. This course will also provide you with tools for a better understanding of microbial

pathogenesis, means of control and treatrnent.

LEARNING OUTCOMf,S

The student should be able to:

l. Understand how microorganisms survive where they do, how they are related, and how they

interact with us.

2. Have a solid grasp ofthe scope ofthe microbial world and its role in human disease.

3. IIow to control bacterial growthll use of chemical and physical agerlts to control microbe

propagation How to provide a microbe lfree environment for the health professional.

4. Understand the rationale behind the use of chemicals to control bacterial propagation (anti-

microbial agents).

5. How microorganisms relates with us causing disease.

6. Summarize mechanisms of animal defenses to infection, including primary defenses' innate

immunity, and acquired immunity.

TEACHING AND EVALUATION SCI{EMf,:

SUB

CODE

TITLE OF

SUBJECT
Credit

Theory

(hr/week)

EVALUATION SCHEME
Total

Marks
Theory

Internal External

PC 4t2 Microbiology 2 50 50 100



Unit-1

lcope and history of microbiolog;r, types of microorganism, Classification of microbes,

Actinomycetes, bacteria, rickettsiae, spirochetes and viruses, Identification of microbes: stain and

types ofstaining techniques, electron microscopy, Nutrition, cultivation, isolation and identification of

bacteria, actinomycetes, fungi, viruses.

Unit-2

Control of microbes by physical and chemical methods

A. Disinfection, factors influencing disinfectants,

antiseptics and their evaluation.

B. Sterilization: different methods, validation of

Sterlity testing of pharmaceutical products.

C. Clean area classification

D. Validation ofaseptic room

dynamics of disinfection, disinfectants,

sterilization methods and equipments,

Unit-3

preservative efficacy, Microbial assay of antibiotics and vitamin Bl2, Immunology and

immunological preparations: principles, antigens and haptens, immune system, cellular and

humoral immunity, immunological tolerance, antigen-antibody reactions and their applications,

l-lypersenstivity, active and passive immunization products, their preparation, standardization and

storage

Recommended Books for the syllabi are:

l. G. Gunnz & S.J. Carter'Cooper & Gunn's Tutorial Pharmacy", 6th ed., Pitman Medical

Publishing Co., tnndon 1972.

2. W.B. Hugo and A.D. Russell "Pharmaceutical Microbiology", 4th ed., Blackwell Scientific

Publication, Oxford, I 987.

3. "Microbiology"- Davis, Dulbecco, Eisen.

R.eference Books:

l. "Remington's Pharmaceutical Sciences" Gennaro A.R. Ed., lSth ed., Mack Publishing Co.,

Easton, Pa, USA, 1990.

2. L.M. Prescott, G.P. Jarly, D.A. Klein, "Microbiology" 2nd, ed. Wm. C. Brown Publishers,

Oxford, 1993.

3. S.P. Vyas, V.K. Dixit,"Pharmaceutical Biotechnology" lst ed. CBS Publishers & Distributors,

New Delhi, 1998.

4. N.K. Jain,"Pharmaceutical Microbiology" Vallabh Prakashan, Delhi.

5. K. Kieslich, Ed. "Biotechnology'' vol. VI a, Verlag Chamie, Switzerland, 1984.

6. G. Reeves "Lecture Notes on Immunologf ' Blackwell Scientific Publisation, Oxford, 1987.

7. Laboratory Manual ofBacteriology- Salle.



PC-413 Advanced Analytical Chemistry-II

SUBJECT CODE : PC 413

RATIONALE: This subject discusses methodolos/, instrumentation, and applications

chromatographic techniques to estimate drug substances and drug products.

COURSE OBJf,CTTVES

l. Understand basic principles ofinstrumental analysis ofdrugs and drug products.

2. Know basic principles ofadvance chromatographic analysis.

3. Know theoretical interpretation ofthe anallical results.

LEARNING OUTCOMES

The student should be able to:

I . Make choice ofcorrect analytical method for given drug.

2. Aware of pharmacopoeial methods ofanalysis and standards for drugs.

3. Conduct analyical experiments ofdrug products by handling instruments.

t.

of

Tf,ACHING AND EVALUATION SCHEME:

SUB

CODf,

TITLE OF

SUBJf,CT
Credit

Theory

(hr/week)

EVALUATION SCHEME
Total

Marks
Theory

Internal f,xternal

PC 413

Advanced

Analytical

Chemistrv-II

1 3 50 50 t00

Unit-l
HPLC

High Performance Liquid Chromatography(HPlC): introduction, theory - migration equation,

theoretical plate, columns and stationary phases, measurement of column performance and its

optimization, instruments for liquid chromatography including column packing for various types of
chromatography, Classification and Principle of HPLC, mobile phase characteristics for normal and

reversed phases, polarity and selectivity of the solvents, lnstrumentation (including significance of
guard column), scope and applications.

Unit-2

HPTLC

Introduction, l-lt'Tl,C, Quantitation - scraping and elution, visual comparison, area management,

densitometry and thermal methods, applications and recent advancement.

Unit-3

GC

Introduction, principles of Gas-Chromatography, instrumentation, columns and stationary phases,

qualitative and quantitative applications in pharmaceuticals.

Unit-4

Analytical Method Development & Validation protocol preparation

Method Optimization, Accuracy, Precision, Linearity, Specificity, System suitability, Robustness.



\)

4Qegommended Books for the sylhbi are:

1. Principles of Instrumental Analysis, Skoog, Hollar and Nieman, Saunders college Publishers,

Philadelphia.

2. Munson JW. High performance liquid chromatography: Theory, instrumentation, and

pharmaceutical applications. In; Pharmaceutical analysis modem methods part B, New York,

Marcel Dekker.

3. Pharmacopoeia: USP, B.P., I.P.

Refercnce Books:

l. Instrumental Methods of Analysis, Willard, Merritt, Dean and Settle, CBS publishers and

Distributers, Delhi.

2. Introduction to High Performance Liquid chromatography, R. J. Hamilton, Chapman and hall,

London.

3. Instrumental Methods of Chemical Analysis, BK Sharma, Goel Publication House, Meeru!

Second Edition- 2001 India.

4. Instrumental Methods of Chemical Analysis, 3rd ed, G. W. Ewing, McGraw Hill Book Co,

NY-1969.

5. Introduction of Instrumental Analysis, Robert Braun, McGraw-Hill: New York.



t
I
I
I
I
]

I
D

D

D

,

I
I
t
t
D

s

$

D

t
D

t
B

D

D

D

o

F

t
I
t
,

D

ll
t
D

@
PC-414 Pharmaceutics-Unit operation

SUBJECT CODE: PC 414

RATIONALE : The subject is meant for exposing the student to different unit operations.

Routes of drug administration and their merits and demerits. Also the student will be provided

knowledge of fundamental physical properties of compounds useful in manufacturing of drug

formulations. The in depth understanding of some of the important basic processes used in

Industry for the formulations will also be taught.

COURSE OBJECTIVES

l. To study unit operations like size reduction, size separation, mixing and crystallization. These

Unit operations have applications in manufacturing and compounding of dosage forms. Some

unit operations also have applications in manufacturing ofbulk drugs.

2. lt is also intended to make students familiar with process control systems, industrial hazards

and safety precautions.

LEARNING OUTCOMES

The student should be able to:

l. To develop skills with respect to applications of unit operations like size reduction, size

separation, mixing and crystallization, compounding/preparation of pharmaceutical products

at laboratory level.

2. 'fo understand construction and working ofequipments used for unit operation.

3. l'o understand applications ofthese unit operations in manufacturing ofdrugs/dosage forms.

Unit-1

Size Reduction:

Objectives, theory of size reduction, energy requirement in size reduction, factors influencing size

reduction, limit ofsize reduction, wct and dry milling, applioation.

o Selection ofsize reduction cquipmcnt

o Study of various mills including ball rnill, harnmer mill, fluid energy rnill, colloid nrill, cutter

mill
. lntroduction to methods ofgenerating nanoparticles

Unit-2

Size Separation:

o Principles ofsize separation, screens- types, Pharmacopoeial standards, screening methods,

r Screening equipments including shaking and vibrating screens, gyratory screens,

sedimentation tank, elutriation and cyclone type separators.

. Application ofsize separation in pharmacy.

TEACHING AND EVALUATION SCHEME:

SUB

CODE

TITLE OF

SUBJECT
Credit

Theory

(hr/wcck)

EVALUATION SCHEME
Total

Marks
Thcory

Internal External

PC 414
Pharmaceutics-

Unit operation
2 2 50 50 100



@9
/djnit-3

Mixing:
o Theory of mixing, mixing mechanisms, types of mixtures.

. Solid - solid, solid - liquid and liquid - liquid mixing equipment.

r Semisolid mixing.

. Importance ofcontent uniformity in solid dosage forms.

Crystallization:

. Objectives, crystal lattice, ppes of crystal, crystal form, size and habit, formation of crystals,

supersaturation theory, factors affecting crystallization process, crystal groMh.

. Study of various types of crystallizers: Swenson walker, lanks, circulating magma, vacuum

and crystal cooling crystallizer.

o Spherical crystallization and its application in phamacr.

o Briefintroductionofco-crvstals.

Recommended llooks for the syllabi are:

1. Perry's Chernical Engineer's Handbook - Robert ll Perry, Green D.W., Maloney J.O.,

McGraw - tlill Inc., New York.

2. Tutorial Pharmacy by Cooper & Gunn, ed. S. J. Carter, CBS Publishers & Distributors, Delhi.

3. Pharmaceutics l'he Science of Dosage form Design, Aulton M E, Churchill l,ivingstone,

London.

Reference Books:

l. The Theory & Practice of Industrial Pharmacy - Lachman L., Lieberman H.A. & Kanjig J.L.,

Varghese Publishing House, Bombay.

2. Alfonso G. Remington: The Science & Practice of phanracy. vol. I & Il. Lippincott, williams
& Wilkins Philadelphia.

3. Introduction to chemical Engineering, w. L. Badger and J. T. Banchero, Tata Mccraw-Hill
Publishing Company Limited, New Delhi.

4. Encyclopedia of Pharmaceutical Technology, James Swarbrick, Informa l.leaithcare, USA.
5. Principles and Practice of Automatic Process Con(rol, c. A. smith and A. co'ipio, .lohn

Willey & Sons, Inc., USA.

6. Industrial Hazards and Plant Safety, Sanjoy Banerjee, Taylor and Francis, Nerv york.
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PC-415 Pharmacy Practice

SUBJECTCODE : PC4l5

RATIONALE, : The aim of this course is to familiarise participants with some of the issues

of formulation and stability in compounding extemporaneous preparations and safe systems of
work for extemporaneous dispensing. Patient specific issues such as nasogastric administration

and patient information leaflets for extemps are also covered.

COURSE OBJECTIVES

l. To learn the structure, preparation, properties and medicinal uses ofvarious inorganic

compounds.

2. To learn the methods used to determine purity and quality oi inorganic medicinal compounds.

LEARNING OUTCOMES

The student should be able to:

l. Understand some ofthe issues of pharmaceutical formulation with regard to drug stability anc

be able to identify and discuss what the roles ofvarious excipients in a fonnulation are.

2. Understand the factors affecting the choice of preservative in a formulation and its effect on

in use of shelf life.

3. List the basic principles for establishing a safe system of work for extentporaneous

dispensing.

4. Understand some of the Physical and Clinical problems associated with administration of

medicincs by enteral feeding tubes.

5. Define a salb system for drug administration by enteral feeding tube,

6. Draw up an extemporaneous dispensing worksheet and devise a generic patient infonlatiott

leafl et for extemporaneous products.

TEACHING AND EVALUATION SCHEME:

_t

SUB

CODE
Credit

Theory

(hr/week)

EVALUATION SCHEME
Total

MarksTITLE OF SUBJECT Theory

Internal Extcrnal

PC 415 Pharmacy Practice 7 50 50 100

Unit-l
o Prescription: Definition, parts, handling, sources of errors in prescriptions, knorvledge of

latin tenls conrmonly used in prescription writing and their translation into English. Modern

concepts of dispensing pharmacY.

. Compounding of medication: Powders, Tablets, Capsules, Tablet triturates, Pills, Lozenges,

Ointments, Creams, Pastes, Jellies. Suppositories, Suspensions, Emulsions, Mixtures, Sprays,

Inhalations, Paints. Labeling of dispensed products.

r Incompatibility: Physical, chemical and therapeutic incompatibilities and their corrections.



@
Unit-2
-^--. Communitypharmacy:

lntroduction and management. Communit5r Pharmacy Organization and structure of retail and

wholesale drug store- types of drug stores and design - Legal requirements for establishment,

maintenance of drug store, Dispensing of proprietary products, Maintenance of records of retail and

whole sale

o Inventory Control in community Pharmacy:

Definition, various methods of inventory control. ABC, VED, EOQ, Lead time, safety, stock.

Unit-3

o Pharmaceutical care:

Definition and principles of phannaceutical care. Emergency treatment in shock, snake-bite, burns,

poisoning, heart diseases, fractures, resuscitation methods. Elements of minor surgery and dressings.

o Health education:

WHO definition, health promotion care of child, pregnant & breast feeding women and geriattic

patient, role ofpharmacist in family planning. Prevention of communicable diseases i.e., tuberculosis,

hepatitis, leprosy, AIDS, syphilis, gonorrhea.

Recommended Books for thc syllabi are:

I . Hoover 's Dispensing of medication. Mack Publishing.

2. "Pharmaceutical Practice" By Diana M. Collett And Michale E. Aulton. Elbs Publishers.

3. "Dispensing For Pharmaceutical Students" By Cooper And Gunn By S.J.Carter, Cbs

Publishers.

Reference Books:

1. Joseph Barnett Sprowls. Prescription Pharmacy.

2. S. J. Carter. Cooper and Gunn's Dispensing for Pharmaceutical Students: Carter. I lth edition.

CBS Publishers.

3. N.K. Jain and S.N. Sharma. The Concise Pharmaceutical Dispensing. Vallabh Prakashan,

Delhi.

4. N.K. Jain. Health Education and Community Pharmacy. CBS Publishers.

5. "Pharmaceutical Dosage Forms And Drug Delivery Systems" By Howard C. Ansel By

Lippincott Williams & Wilkins.

6. "Remington: The Science And Practice OfPharmacy", Mac Publishers.

7. "Drug And Cosmetics Act And Rules" By Vijay Malik.

8. "A Practical Guide To Pharmaceutical Care", Rovers John P. Ed. (et.al), Amerrcan

Pharmaceutical Association.

9. "Current Dispensing Practices", Nanda Arun, Vallabh Prakashan.

10. "Pharmacy Practice For Technicians", Ballington Don A., New Age Intemational Publication
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PC-416: Practical

Practical:

l. To separate and identif the given organic binary rnixture.(solid-solid) (Atleast 5-6 samples).

2. To study reaction monitoring by Thin t ayer Chromatography (TLC).

3. To synthesize sulphanilamide from acetanilide. (Step 1).

4. To synthesize phthalimide from phthalic anhydride.

5. To synthesize anthranilic acid from phthalimide.

6. To synthesize N-phenyl anthranilic acid from o-chlorobenzoic acid

7. Data collection: Ideal slides of micro organisms. (Bacteria, virus, Spirochaets, Ricketssia"

Fungi etc.).

8. Preparation of various groMh media.

9. Identification ofrnicrobes by staining techniques.

10. To study the standards oftablets as per IP 96 Sums related to standards oftablets.

I I . To perform weight variation tests as rvell as content of active ingredient test of given sample

of the mefanamic acid tablet.

12. To Perform assay ofcalcium gluconate in given sanrple ofcalcium glucanale injection as per

IP.

13. To Perform content ofactive ingredient test and weight variation for tablet of Metlonnin IlCl.

14. To perform weight variation test and content of active ingredient test for given

chloramphenicol capsule as per IP 96.

15. To demonstrate GC as analyical tool.

16. To demonstrate HPLC as analytical tool.

17. To demonstrate HPTLC as anallical technique.

18. To determine energy utilized by ball mill for size reduction process.

19. To determine particle size distribution ofgiven sanple ofgranules by sieving method.

20. To determine % yield of crystals in crystallization experiment under different conditions.

2l . To produce crystals using different conditions of crystallization and to study the crystal habit.

22. To study the effect ofspeed and time on solid liquid nrixing.

23. To determine the mixing efficiency of two irnrniscible liquid using variable speed propeller

mixer.

24. To deterrrine mixing index ofa given powder nixturc using double cone blender.

25. To determine the rate of mixing of solid in liquid using a magnetic stirrer at different speeds.

26. Demonstration of followins instruments:

a. Hammer mill

b. Jaw crusher.

27. Demonstration of following instruments:

a. Vibrating (Oscillating) Sifter.

b. Double Cone Mixer

28. Demonstration of pyrogen test.

29. To study the effect of filter aid on sedimentation rate and to determine optimum concentration

of filter aid.

SUB

CODE

TITLE OF

SUBJECT
Credit

EVALUATION SCHEME
Total

Marks
Continuous

Evolution

End Term

Evolution

PC 416 Practical 1E 500 200 700



30. To determine humidity and % humidity of air using wet bulb-dry bulb metbod

.i-31. To determine humidity and % humidity of air using dew point method.

32. To isolate volatile oil of given drug using distillation method.

33. To determine % ofvolatile oil in given plant drug using clavenger's apparatus.

34. To determine mixing index for blending given powder using laboratory mixer.

35. To determine the percentage of acetic acid recovered from mixture of Benzene and Acetic

acid using water as an extracting agent.

36. To determine the average particle size & io study particle size distribution using standard

sieve method for given powder substance.

37. To study the efficiency of single and multiple extractions.
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Curriculum for Semester V



Semester V

a

I
I
I

Course

Code

Course Title Credit Total Marks Total

Theory Prac./Field Intemal Extemal

PC 511 Medicinal Chemistry-II 5 0 J 50 50 100

PC 512 Advanced Analytical Chemistry-llI 3 0 3 50 50 100

PC 5I3 Pharmacology I 3 0 3 s0 50 100

PC s14
Introduction to Drug Delivery

Svstems
3 0 J 50 50 100

PC 5I5 Practical 18 18 500 200 700

Total t2 l8 30 700 400 I100

PC-S11 Medicinal Chemistry -II
SUBJECT CODE: PC 5l I

RATIONALE: Basic chemistry learnt till previous semester is now getting extended to

medicinal chemistry where the student leams the chemistry of complex drug molecules and

how a chemical structure and alter the bodv functions.

COURSE OBJECTIVf,S

To learn the structure, Structure activity relationship, physicochemical properties and

therapeutic uses of drugs belonging to various tlrerapeutic classes.

LEARNING OUTCOMDS

The student should be able to:

l. Draw correct chemical structure ofdrugs.

2. Give scientific name of drugs.

3. Narrate Physicochemical properties and Structure activity relationship.

4. To understand the mode ofaction of pharmaceutical drug.

TEACHING AND EVALUATION SCHEME:
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SUB

CODE

TITLE OF

SUBJf,CT
Credit

Theory

(hr/week)

EVALUATION SCIIEME
Total

Marks
Theory

Internal External

PC 51I
Medicinal

Chemistry -II
50 50 100

Unit-l
a) Steroids: Introduction, Nomenclature, stereochemistry, simple reactions of

cholesterol,classification of steroids, Sterols, Sex hormones, cardiac glycosides, Bile
acids, sapogenins.

Unit-2

chemical naming, structure activity relationship, physicochemical and steric aspects, mode of action
and uses of......

a) General anaesthetic agents: Introduction, medicinal aspects of anaesthetics, mode of
action, gases and volatile liquid anaesthetics, intravenous anaesthetics of fixed
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b)

c)

d)

c)

d)

@
anaesthetics, toxicity of general anaesthetics (divinyl ether, ethyl chloride, cyclopropane,

thiopentone sodium, ketamine) a
Local anaesthetic agents: Introduction, SAR, benzoic acid derivatives, aminobenzoic

acid derivatives, lidocaine derivatives, miscellaneous, toxicity, mode of action

(benzocaine, procaine hydrochloride, mepivacaine, Iidocaine, cinchocaine hydrochloride)

Sedatives hypnoticsl Introduciion, classification, SAR, barbiturates, amides and imides,

alcohols, and their carbarnate derivatives, aldehydes and their derivatives, mode ofaction,

pharmacological properties and side effects (barbitone, phenobatnitone, cyclobarbitone,

pentobarbitone sodium, thiopentone sodium) non barbiturates (official drugs),

Anticonvulsants: Introduction, classification of epilepsy, SAR, barbiturates (official

drugs), hydantoins, oxazolidinediones, succinamides, miscellaneous dregs, phenyoin

siodium, troxidonc.

Unit-3

Chemical naming, structure activity relationship, physicochemical and steric aspects, mode of action

and uses of......
a) CNS stimulants: CNS stimulants of natural origin, synthetic CNS stimulants

(nikethamide, methylxanthines and modified rnethylxantltines (theophylline))

b) Psychopharmacological agents: Antipsychotics, phenothiazines (chlorpromazine,

trifluperazine, butyrophenones, miscellaneous), antidcpressants- TCA (amitriptyline),

MAO inhibitors, atypical antidepressants, antianxicty drugs- meprobamate and related

drugs, benzodianepines (diazeparn)

HallucinogensJrallucinogenic agents related to indolcs, phenethylarnines, cannabinoids.

Diuretics: Carbonic anhydrase inhibitors (acetazolantide and dichlorphenarnide),

Thiazides and related drugs (bendrofluazide), High ceiling diuretics, aldosterone

antagonists, other potassium sparing diuretics, osmotic diuretics'

Unit-4

CVS agents:

Introduction, cardiac glycosides, SAR, mechanism of action, toxic eflects, antihypertensive agents-

introduction, etiology, ganglion blocking agents, antiadrenergic agents, drugs acting directly on

smooth muscles, drugs acting in CNS (propranolol), antianginals and vasodilators- introduction,

mechanism of smooth muscle vasodilatation, esters of nitrous and nitric acid, side

effects(nitroglycetine), antiarryhthmic and antifibrilllic drugs classification of antiarrhythmic drugs,

mechanism of action, side effects, antilipemic drugs. promethazine)

Reconrmended Books for thc syllabi arc:

l. Wilson and Giswold's Textbook of Organic, Medicinal aud Phannaceutical Chemistry,J. N.

Delagado and W. A. R. Rerners, Eds, J. Lipponcott Co. Philadephia.

2. Principles of Medicinal Chemistry by w. C. Foye,, Lea & Febiger, Philadelphia'

3. Burger's Medicinal Chemistry, H. E. Wolff, Ed. John Wiley & Sons' New York Oxford

University Press, Oxford.

4. Singh and Kapoor "A Text Book of Pharmaceutical and Medicinal chemistry" vallabh

Prakashan. New Delhi.

Reference Books:

l. Strategies for Organic Drug Synthesis & Design by Daniel Lednicer, John Wiley & sons'

USA.
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Organic Chemistry by L. Finar, Vol. I & II, ELBS/ Longman, London.

Kar, A., Medicinal Chemistry, New Age Intemational Publishers, New Delhi, 2007.

Ladu, B. N., Mandel H.G. & E.L.Way, Fundamentals of Drug Metabolism &
Disposition,William & Wilkins Co., Baltimore.

Taylor, J. B and Triggle, D. J., Comprehensive Medicinal Chemistry II, Vol. l-8, Quantitative
Drug Design, Elsevier Ltd., 2007.
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Unit-1

Ultraviolet/Visibte Molecular Absorption Spectroscopy:

Electromagnetic radiation - its properties and absorption by molecules, factors affecting absot'ption of

radiationbymolecules,Beer'sLawanditsdeviations,Beer's&Lambert'sLawinstrumentatlon'

sample handling techniques and phannaceutical applications and recent advancement'

Unit-2

Infrared SPectrometry:

Introduction, instrumentation (components and their general working

brief

introduction to fourier transform infrared spectroscopy (FTIR) and

advancement, analyical shortcomings'

r Introduction to raman spectroscopy

principles), samPle handling' a

ATR, applications and rcoent

Unit-3

Molecular Luminescence Spectrometry:

Theoryoffluorescenceandphosphorescence,factorsaffectingtheintensityofchemiluminescence's,

instrumentation and analytical applications and recent advancement

@
PC-512 Advanced Analytical Chemistry-Ill

SUBJECT CODE: PC 5 12

RATIONALE: This subject discusses methodology, instrumentation, and applications of

spectrophotometric and chromatographic techniques to estimate drug substances and drug

oroducts.

COURSE OBJECTIVES

l. Understand basic principles of instrumental analysis ofdrugs and drug products.

2. Know basic principles of spectrophotometry and chromatographic analysis.

3. Know theoretical interprelation ofthe analytical results.

LEARNING OUTCOMES

The student should be able to:

I . Make choice of correct analyical method for given drug.

2. Aware of phannacopoeial methods of analysis and standards for drugs'

3. Conduct analytical experiments ofdrug products by handling instruments'

4. Interpret various sPectra.

TEACHING AND EVALUATION SCHEME:

SUB

CODE

TITLE OF

SUBJECT
Credit

Theory

(hr/week)

f,VALUATION SCHEME

Theorv
Total

Marks
Internal External

PC 512

Advanced

Analytical

ChemistryJII

1 3 50 50 r00



.T;i-r
Molecular Absorption Spectmmetry:

Theory, aspects, basic instrumentation, elements of interpr€tation of spectra, and applications of

Absorption Sp€choscopy.

Recommended Books for the syllebi are:

l. Elementry Organio Spectroscopy, Y R Sharma.

2. Spectroscopy ofOrganic Compounds, P S Kalsi, New Age Intemational Publishers.

3. G.R. Chatwaal, Analyical spectroscopy, lst, Himalaya publishing house, Mumbai, 1996.

4. K.Bansal, Analytical spectroscopy, lst Ed., Campus books, New Delhi, 2000.

Reference Booksr

I . Applications of Absorption Spectroscopy of Organic compounds J. R. Dyer, Prentice Hall,

London.

2. Organic Spectroscopy, W. Kemp, 3rd ed, ELBS publicatiorL l.[Y, 1991.

3. Spectroscopic identification of organic compounds. R.M. Silversteiq G.C. Bassler, T,C.

Monill Pub: John Wilev and Sons. NY.
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PC-513 Pharmacology-I

SUBJECTCODE : PC 513

RATIONALE: This is one of tbe core subjects of Pharmacy field where student learns the

biological effects ofdrugs. The subject has direct application to the profession as it teaches the

student about how the drug produce effect, what effects are produced, what side effects are

produced, where and when it should be used etc.

COI]RSE OBJECTIVES

l. To learn general concepts how the drug produces effect and what lactors can contribute in

producing the drug effects.

2. To leam the mechanism of action, pharmacological effects, phannacokinetics, adverse

effects,

therapeutic application ofvarious classes of drugs.

LEARNING OUTCOMDS

The student should be able to:

1. Define and explain the various terrninologies pertaining to the subject.

2. Explain the basic principles of Pharmacokinetics and phannacodynamics.

3. Narrate the principals involved in measurement ofdrug effects.

4. Classifo the drugs according to pharrnacological classes.

5. Explain the mechanism ofaction, pharmacodynamics and phannacokinetic effects ofdrugs,

adverse effects, contraindications and therapeutic application ofvarious classes ofdrugs.

6. Conduct some simple in vitro and in vivo experiments to demonstrate the pharmacological

actions ofthe druss.

TEACHING AND EVALUATION SCHEME:

SUB

CODE

TITLE OF

SUBJECT
Credit

Theory

(hr/week)

EVALUATION SCHEME
Total

Marks
Theory

lntcrnal f,xternal

PC 5I3 Pharmacologr-I J 50 50 100

Unit-1
. General pharmacology: Introduction to pharnracology, sources ofdrugs, dosage fbrms and

routes of administration.

o Pharmacodynamics : General Principles of Drug Aotion, Molecular basis ofdrug Targets

o Pharmacokinetics: Absorption, Distribution, Metabolism and excretion of drugs. Principles

of Pharmacokinetics, Bioavailability and Bioequivalence, pharmacogenetics, Adverse Drug

Reaction, Drug interactions, Bioassays & Preclinical studies, Clinical Trials.

Unit-2

Pharmacology of Peripheral Nervous system:

Neurohumoral transmission (autonomic and somatic), Parasympathomimetics, Parasympatholltics'

Sympathomimetics, adrenergic receptor and neuron, blocking agents, ganglionic stimulants and

blocking agents, Neuromuscular blocking agents, Basics ofANS disorders.



- Unit-3

Pharmacologr of Respiratory System

Drugs used in treatment of Bronchial asthmq Dry cough, COPD (also Mucolytics, Expectorants,

Antitussives)

Unit-4

Pharmacolory of Nitric oxide, endothelins, ANP, purines.

Recommended Books for the syllabi rre:
1. Pharmacological Basis Of Therapeutics By Goodman & Gillman.

2. Pharmacology And Pharmacotherapeutics By Satoshkar & Bhandarkar.

3. Essentials Of Pharmaootherapeutios By F.S.K. Barar.

4. Essentials Of Medical Pharmacolory By K.D. Tripathi.

5. Pharmacology By Rang & Dale.

Reference Books:

l. Fundamentals Of Experimental Pharmacology By M.N. Ghosh.

2. Handbook Of Experimental Pharmacologr By S.K. Kulkami.

3. Pharmacology by V. J. Sharma.

4- Lippincot's Pharmacolory by Heavy & Champ.

5. General P'cology: Basic Consept by H.L. Sharma.

6. Practicals in Pharmacolory by Dr. Goyal.

7. Medical Pharmacologr By Goth.

8. PharmacologSr By Gaddum.

9. Principles Of Drug Action By Goldstein Aronow & Kalaman.

10. Lewis Pharmacology By Crossland.

I l. Elements Of Pharmacolory By Dr. Derasari & Dr. Gandhi.

12. Drug Interactions By Hansten.

13. Pharmacological Experiments On Isolated Preparations By Perry.

14. Drug Receptor- Rang HP.
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PC-514 Introduction to Drug Delivery Systems

SUBJECT CODE: PC 514

RATIONALE : To get acquainted with formulation, methods of preparation, evaluation and

applications ofNovel Drug Delivery Systems.

COURSE OBJECTIVES

To get acquaint knowledge of newly formed drug molecules ofvarious types.

LEARNING OUTCOMES

The student should be able to:

l. The knowledge gained by the students during the study of this course can help them in

handling of NDDS related research projects in Pharma industry.

TEACHING AND f, VALUATION SCHEME:

SUB

CODE

TITLE OF

SUBJECT
Crcdit

Theory

(hr/week)

EVALUATION SCHEME
Total

Marks
Theory

Internal External

PC 5I4

Introduction to

Drug Delivery

Systems

3 50 50 100

Unit-1

Immediate Release Novel l)osage Forms:

Fast dissolving tablets including Effervescent Tablets, Mouth dissolving tablet, Oral Films.

Unit-2
Oral Controlled Drug Delivery Systems :

Physicochemical and Biological factors influencing design, dissolution controlled systems, Diffusion

controlled systems, Bioerodible systems, Release rate kinetics, General methods of design and

evaluations of controlled release products such as Osmotically controlled systems, Ion Exchange

systems, Pulsatile Drug Delivery Systems, Gastroretentive drug delivery systems.

Unit-3
Mucoadhesive Drug Delivery Systems:

Physiology of mucosa, mechanism of transmucosal permeation, Delivery through Gastro intestinal,

buccal, rectal and vaginal routes.

Colon Specific Drug Deliver System:

Matrix tablet,Coated tablet Encapsulated tablet
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Unit-4
{i6ngdermal Drug Delivery Systems:

The structure & function of skin Fundarnental of skin permeation, kinetic evaluation, formulation

design & optimization, Permeation enhancement techniques viz. Electrical, Chemical and Mechanical

methods of permeation enhancements, recent advancements in skin delivery systems, Evaluation,
Merits & Demerits.

Recommended Boola for the syllabi are:
l. Modem Pharmaceutics, G.S. Banker and C.T. Rhodes, Marcel Dekker, Inc., New york.

2. Controlled Drug Delivery : J. R. Robinson and V. H. Lee, Marcel Dekker, Inc., New York.
3. Novel Drug Delivery Systems, Y.W. Chien, Marcel Dekker, Inc., New York.

Reference Books:

1. Progress in Controlled and Novel Delivery Systems, edited by N.K. Jain, CBS publishers &
Distributors, New Delhi.

2. Targeted & Controlled Drug Delivery, S. P. Vyas and R. K. Khar, CBS publishers &
Distributors, New Delhi.

3. Pharmaceutical Dosage Forms: Disperse system, Vol. I, II &UI, Lierberman H. A. and Leon

Lachman, Marcel Dekker, New York
4. Protein Formulation & Delivery, edited by E. J. Manally and J. E. Hastedt, Informa

Healthcare, New York.

5. Encyclopedia ofPharmaceutical rechnology, Jasmes Swarbrick and James c. Boylan, Marcel
Dekker Inc., New York.

6. Handbook of Pharmaceutical controlled Release Technolory, Donald L. wise, Marcel
Dekker, USA.
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PC-516: Practical

Practical:

l. Organic spotting of binary mixtures of Liquid + Liquid (all type)(Min a-5).

2. Synthesis ofaspirin from salicylic acid

3. Synthesis ofN-acetyl glycine from glycine

4. Synthesis of benzillic acid from benzyl

5. Synthesis ofbenzil from benzoin

6. Synthesis ofbenzaldehyde phenyl hydroxime from benzaldehyde

7. To interpret the given IR spectra(chemical+drug).

8. To perform assay ofMefenemic acid as per IP'2007. l3

9. To perform assay ofCalcium gluconate injection as per IP'2007.

10. To perform the assay oflsoniazide tablet as per IP'96.

ll.'l'ofindoutcontentofactiveingredientofMetlbrrninetabletasperlP'2007. 13

12. 1'o perform the assay of active ingredient ibr Riboflavin as per lP'2007. | 3

13. To perform content uniformity test for Paracetamol as per IP'2007. I 3

14. To perform uniformity test for Co- trimoxzole as per lP'92007. l3

15. To study the effect ofquenching on quinine sulphate by KI

16. To determine dissociation constant (pKa) of indicator by using UV-visible spectrophotometer.

I 7. Disinfection, sanitation and work practices.

18. Skin analysis.

19. Physical examination ofhormonal solutions, steroids and flavons.

20. Vitarnin Assay.

21. Surface tension of cosmetics.

22. lntroduction to Experimental Pharrnacology.

23. To study basic instruments used for isolated tissue experiments.

24. A.To study different laboratory animals.

B. Introduction to CPCSEA its sonstruction and its function (CPCSEA guidelines).

25. A. To study various methods ofeuthanasia.

26. B.To study various methods ofanesthesia & method ofdisposal of animals.

27. Demonstration of tnounting ofisolated rat ileunt.

28. To study PDz value of Ach/llistaminc using raVG.pig ileunr using simulation software.

29. To study dose ratio ofCarbachol/ Ach & Physostignrine/Ach using rat ileurn usittg simulation

software.

30. To study PA2 value of Atropin/Mepyram ine using ratlG.pig ileum using simulation software.

3 I . To find out nature of unknown drug using rat ileum using simulation software.

32. To study the effect of various drugs acting on neuromuscular junction using simulation

software. (Computer Assisted Experiment).

33. To study the effect of various drugs on cat nictating membrane.(computer Assisted

Experiment).

34. Physical examination ofhormonal solutions, steroids and flavons'

35. To determine Surface tension ofprepared herbal cosmettcs.

36. Detection and identification ofproteins & amino acids.

SUB

CODE

TITLE OF

SUBJECT
Credit

EVALUATION SCHEME
Total

Marks
Continuous

Evolution

End Term

Evolution

PC 516 Practical l8 500 200 700
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37. Detection and identification of carbohydrates.

38. Detection and identification ofLipids.

39. Analysis ofnormal and abnormal constituents ofurine
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Curriculum for Semester VI



Semester VI

Course

Code

Course Title Credit Total Marks Total
Theory Prac./Field Intemal External

PC 611
Basic Principles of Cosmetic

Products
z 0 2 50 50 t00

PC 612 Medicinal Chemistry - III J 0 3 50 50 t00

PC 613 Advanced Analytical ChemistryJV J 0 50 50 100

PC 614 Pharmacology II 2 0 2 50 50 100

PC 615 Phyochemistry 2 0 2 )(, 50 100

PC 616 Practical l8 18 500 200 700
Total t2 18 30 750 450 1200

PC-611 Basic Principles of Cosmetic Products

SUBJECT CODtr: PC 6l I

RATIONALE: This subject discusses methodology, development and formulation of various

cosmetic products.

COURSE OBJECTIVES

l. Understand rheology & solubilization ofcosmetic products.

2. Understand basic principles ofcosmetic products.

3. Know basic principles of novel concept of cosmetic formulalion.

4. Understand plant scale up technique for cosmetic products.

LEARNING OUTCOMES

The student should be able to:

l. The leamer will understand solubilization, interphase & dispersion technique of various

formulations for cosmetic preparations.

2. The leamers will acquire comprehensive knowledge of basics of formulation and

development of cosmetic fornrulations.

3. The learner will understand novel concepts offormulations ofvarious cosmetic preparations.

TEACHING AND [,VALUATION SCHEME:

UniGl
. Definition of cosmetics, Introduction to different cosmetic fonnulations, emulsions, creams,

lotions, suspensions, oils, powders etc.

SUB

CODE

TITLE OF

SUBJf,CT
Credit

Theoly

(hr/week)

EVALUATION SCHEME
Total

Marks
Theory

Internal External

PC 611
Basic Principles of

Cosmetic Products
) 2 s0 50 100



. Different targeted cosmetic formulations like Skin-Whitening Agents, Anticellulite Products

and Treatments, Baby Care Products, Cosmetics for the Elderly, Antiperspirants, Deodorants,

Cooling Ingredients and Their Mechanism of Action, Oral Cosmetics, Hair Conditioners, Nail

Cosmetics.

Unit-2

Vehicles used in Cosmetics: Functions, classification, preparation methods, characterization,

Surfactants, Elastic Vesicles as Topical/Transdermal Drug Delivery Systems, Polymers Effect on

Chemical Partition Coefficient Between Powdered Human Stratum Corneum and Water

Unit-3

Novel Concepts of Formulation development of cosmetics:

a) Encapsulation techniques for topical delivery: Vector identification, design and properties of

vector, dermatological application, porous microsphere techniques'

b) Liposomal and aquasome as potential delivery techniques.

c) Iontophoresis to Enhance Cosmetics Delivery and its approaches.

d) Cosmetic patches and difference with pharmaceutical patches.

Recommended Books for thc syllabi are:

I . Beginning Cosmetic Chemistry, 3'd Edition. I{andy Schweller and Perry Romanowski.

2. Chemistry and Manufacture of Cosmetic Scieuce, 4'r' Edition. Mitchell Schollman.

4. Harry's Cosrnetology, 8'r' edition. Harry Ralph Gordon

5. Handbook ofCosmetic Science and Technology, 3'" Edition. Andre O Barrel.

Reference Books:

l . A Short Text Book on Cosmetology. K F De Polo.

2. Surfactants in Personal Care Products and Decorative Cosmetics, 3'd Edition. Linda D Rhein,

Mitchell Scholssman and Anthony O Lenick.

3. Chemical and Physical Behaviour ofHuman Hair. Clarence R Robbins.
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PC-612 Medicinal Chemistrv-III

SUBJECT CODL:PC 612

RATIONALE: Basic chemistry leamt till previous semester is now getting extended to

medicinal chemistry where the student learns the chemistry of complex drug molecules and

how a chemical structure and alter the bodv functions.

COURSE OBJf,CTIVES :

The course is designed to make students familiar with the principles of medicinal chemistry as

applied to pharmaceuticals and to study the spthetic approaches and structure activity
relationship of different therapeutic class of drugs.

LEARNINGOUTCOMES ;

The student should be able to:

l. By the end ofthis course, the student should have a good understanding ofthe basic conceprs

of Medicinal chemistry.

2. Students should be able to describe in detail synthetic approaches, mechanisms ofaction as

well as structure activity relationship of some important therapeutic class of Drugs.

3. The course may help the students in understanding rational approaches towards lhe design of
important therapeutic agents and their biological implications.

TEACHING AND EVALUATION SCHEME:

EVALUATION SCHtrME

Unit-l
The following classes ofdrugs will be discussed in relation to:

r lrrtroduction, Chemical classification (if any), Chemical nomenclature, Mechanism ofaction,
Synthesis of the agent mention in the bracket, Structure activity rclationship & Therapeutic

Uses

a) Sulphonamides and fluoroquinolones (sulphanilamide, sulphacetamide, sulphaguanidine,

sulphathiazole, sulphadiazine, sulphafurazole, sulpharnerizine, sulphamethoxazole).

b) Antimalarials (chloroquin, primaquin, amodiaquin, mepacrin hydrochloridc, pyrimetharn ine).

c) Antimycobacterials (Antileprotic & Antitubercle agents) (isoneazid, para amino salicylic acid,
pyrazinamide, ethambutol, ethionamide, prothionamide, meprazinarnide).

d) Antifungal agents (metronidazole, fl uconazole).

Unit-2

The following classes ofdrugs will be discussed in relation to:
o Introduction, chemical classification (ifany), chemical nomenclature, Mechanism ofaction,

Synthesis of the agent mention in the bracket, Structure activity relationship & Therapeutic
Uses

a) Antiviral drugs including Anti-HIV drugs (amantadine).
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Antineoplastic agents (methotrexate, chlorambucil, mustine, thio TEPA, cyclophospomide, 6-

merceptopurine, hydroxyl urea).

Antiseotics and Disinfectants.

Unit-3

lntroduction, Chemical classification (if any), Chemical nomenclature, Mechanisur of action,

Synthesis ofthe agent mention in the bracket, Structure activity relationship & Therapeutic Uses of

Antibiotics:

beta-lactams, aminoglycosides, tetracyclines, macrolides, polyene .& polypeptide antibiotics,

chloramphenicol. (ampicillin, carbenicillin, cephalexin, penicillin-V, chloramphenicol).

Unit-4

Combinatorial Chemistry: introduction, principle, importance of new drug discovery, various

synthetic approaches and Iibrary Purification.

Recommended Books for the syllabi ares

l. Wilson and Giswold's Textbook of Organic, Medicinal and Pharmaceutical Chemistry,J. N.

Delagado and W. A. R. Remers, Eds, J. Lipponcott Co. Philadephia.

2. Principles of Medicinal Chemistry by W. C. Foye,, Lea & Febiger, Philadelphia.

3. Burger's Medicinal Chemistry, H. E. Wolff, Ed. John Wiley & Sons, New York ()xford

University Press, Oxford.

4. 'Strategies for Organic Drug Synthesis & Design by Daniel Lednicer, John Wiley & sons,

USA.

Reference Books:

l . Srnith & William' s Introduction to tbe Principle of Drug Design and Action, 4'h Edition, I-l

John Smith, tsds,CRS Press-Taylor & Francis Group, USA.

2. Text book of Drug Design & Discovery, 3rd Edition, Povl Krogsgaard-Larsau, Tonrnry

Liljefors & ULF Madsen, Eds, Taylor & Francis Group, USA.

3. Walter Sneader' s Drug Discovery-A History, John Willy & Sons, Ltd. UK.

4. Vogel ' s Text book of Practical Organic Chemistry, ELBS/ Longman, London'

5. Practical Organic Chemistry by Mann & Saunder,, Orient l,ongman' London.

6. Spectormetric identification of Organic compounds by R. M. Silverstein, G. Claytron Bassel's

and T. C. Movvill, John Wiley & Sons, USA.

7. Pnctical Organic Chernistry by Hitesh Raval, Sunil Baldania and Dimal Shah, First Edition,

Nirav & Rupal Prakaslran.

b)

c)



PC-613 Advanced Analytical Chemistry-Iv

SUBJECTCODE :PC613

RATIONALE: Measuring Drug purity is a primary requirement to ensure the quality of drugs.

Quantifring the purity of compound can be done by different techniques. Some of the most

commonly used techniques will be taught in this subject. This will make the student capable to

work in a quality control department ofthe pharmaceutical industry.

COURSEOBJECTIVES :

L To make student leam the basic principles of various assay techniques commonly used in

quality control department of any pharmaceutical industry.

2. To provide the hands on experience by actually conducting these assays in the lab.
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LEARNINGOUTCOMES .

The student should be able to:

I . Narrate the principles of methods

chemicals.

2. Conduct assays of sorne drugs using these methods and instruments.

3. Describe basic principles and guidelines pertaining to quality assurance ofdrugs.

TtrACHING AND EVALUATION SCHEMf, :

and instruments used in assav of various druss and

EVALUATION SCHEME

UniFl
Fundamental of NMR & CMR Spectroscopy:

Principal, basic ofNMR (Peak height, Peak signal, chemical shift, ) instrumentation and applications

of NMR, Criteria for a compound to be NMR active. Basic somponents of instrumentation of PMR
and CMR. Shielding- deshielding, splitting, 

-|MS. 
Resolution and multiplicity.

UniG2

Mass Spectroscopy

Theory, instrumentation and modifications; Unit mass and molecular ions; lmportant terms-singly and

doubll, charged ions, meta stable peak, base peak, is otropic mass peaks, relative intensity, etc.;

Recognition of M+ ion peak; General fragmentation rules: Fragmentation of various classes Of
organic molecules, including compounds containing oxygen, sulphur, nitrogen and halogens; c-, B-,
allylic and benzylic cleavage.

Unit-3

Gravimetric analysis:

Precipitation techniques, Solubility products; The colloidal state, Supersaturation co-precipitation,
Post-precipitation, Digestional washing of the precipitatg, Filtation, Filter papers and crucibles,
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a lgnition, Thermogravimetric curves, Specific examples like barium sulphate, aluminium as aluminium

' oxide,calcium as calcium oxalate and magnesium as magnesium pyrophosphate, Organic precipitants t .

)
a Recommended Books for the syllabi are:
t l. Spectroscopio Identification of Organic Compounds. Silverstein, R. M., Bassler, G. C. &

) Vorritl, T. C.

| 2. Spectroscopy of Organic Compounds. P. S. Kalsi, New Age International Ltd.

' 3. D.A. Skoog, F.J. Holler, S.R.Crouch, Principles of Instrumental Analysis, Thomson

) coPoration,.6th Ed.,2007.

r 4. Gary D. Christian, Analyical chemistry, John Wiley & Sons N.Y., 5th Ed.'I994.

' 5. J.A. Dean, Analytical chemistry handbook, ,McGraw hill Inc., lst Ed.,1995.

)
- Reference Books:
I t. Practical NMR Spectroscopy. M.L. Martin, J.J. Delpeuch and G'J. Martin, Heyden'

) 2. Kemp, W. Organic Spectroscopy 3rd Ed' W. ll. Freeman & Co. (1991).

r 3. Introduction to NMR Spectroscopy. R. J. Abraham, J. Fisher and P. Loftus, Wiley.

' 4. Application of Spectroscopy ofOrganic Compounds. J. R. Dyer, Prentice Hall.

) 5. Spectroscopy Methods in Organic Chemistry. D. H. Williams, I. Fleming, Tata'

- 6. S.M.Khopkar, New Age lnternational Pvt. Ltd., Basic Conocpts of analytical Chemistry,

) 2na Ea.,issg.

) 7. J.H.Kemedy, Analytical chernistry: principles, W.B.Saurrder publishing,2nd Ed ' 1990'
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PC-614 Pharmacology II

SUBJECT CODE: PC 614

RATIONALE : This is one of the core subjects of Pharmacy field where student leams the

biological effects of drugs. The subject has direct application to the profession as it teaches the

student about how the drug produce effect, what effects are produced, what side effects are

produced, where and when it should be used etc.

COURSE OBJECTTVES

To learn the mechanism of action, pharmacological effects, pharmacokinetics, adverse effects,

therapeutic application of various classes of drugs with special attention to drugs acting on

cardiovascular, urinary, gastrointestinal system.

LEARNING OUTCOMES

The student should be able to:

Narrate the principles involved in measurement ofdrug effects.

Classifr the drugs according to pharmacological classes,

Explain the meciranism of action, pharmacodynamic and pharmacokinetic effects of drugs,

adverse effects, contraindications and therapeutic application ofvarious classes ofdrugs.

Conduct some simple in vivo experiments to demonstrate the pharmacological actions of tlre

cnrgs.

4.

TEACHING AND EVALUATION SCITEME:

EVALUATION SCHEME

Unit- I

Pathophysiology and Drugs used in :

Congestive Cardiac Failure, Angina, Myocardial Infarction, Cardiac Arrhtthmias, Hypertension,

tlyperlipidemia and Atherosclerosis, Anemia, Coagulation disordes, Shock.

Unit-2

Drugs Acting on Urinary System

Fluid and electrolle balance, Diuretics, Anri diuretics, Urine acidifiing and alkalinizing agents.

Unit-3

Pharmacology of Gastro Intestinal Tract :

antacid, antiemetics, antidiarroheal, laxatives, carminatives, appetizers, demulcents, mucolytics,

Adsorbants, Astringents, Digestants Pathophysiology and Drugs used in: Peptic Ulcer &
Infl ammatory Bowel Disease.

. Concepts of RIA, Radioligand Studies, ELISA, HTS
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Recommended Boola for the syllabi are:

l. Pharmamlogical Basis Of Therapeutics By Goodman & Gillman.

2. Pharmacologr And Pharmacotherapeutics By Satoskar & Bhandarkar.

3. Essentials Of Pharmacotherapeutics By F.S,K. Barar.

4. Essentials: Of Medical Pharmacology By K.D. Tripathi.

5. Pharmacolory By Rang & Dale.

Reference Books:

1. Fundamentals Of Experimental Pharmacolory By M.N. Ghosh.

2. Handbook OfExperimental Pharmacolory By S.K. Kulkarni.

3. Exp. P'colory by R.V. Goyat.

4. Pharmacological Experiments On Isolated Preparations By Perry.

5. Medical Pharmacology By Goth.

6. Pharmacolog;r By Gaddum.

7. l,ewis Pharmacology By Crossland.

8. Textbook Of Pharmacologr By Bowman & Rand.

9. Elements Of Pharmacology By Dr. Derasari & Dr. Gandhi.

10. Drug lnteractions By Hansten.
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PC-615 Phytochemistry

SUBJECT CODE: PC 615

RATIONALtr : This is one of the core subjects of Pharmacy field where student leams the

biological effects ofdrugs. The subject has direct application to the profession as it teaches the

student about how the drug produce effect, what effects are produced, what side effects are

produced, where and when it should be used etc.

COURSE OBJf,CTIVES

To make students familiar with Pharmacognostic study of tannin, resin and volatile oil
containing crude drugs, utilized as medicine.

LEARNING OUTCOMES

The student should be able to:

l. Learn the pharmacognostic aspects specifically, the sources, the preparation methods and

A utilization oftannin, resin and volatile oil containing drugs.

2. Understand basis idea ofextraction, isolation and separation of active ph)4oconstituents from

medicinal plants

3. Understand concept of phytochemical screening of the phloconstituents obtained from the

natural sources.

TEACHING AND EVALUATION SCIIEME:
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EVALUATION SCHEME

Unit-1

Study of drugs containing resins combinations:

Introduction, classification, general properties, chemical tests of resins. Pharmacognostic Studies of
the following resin containing drugs: Colophony, Podophyllum, Jalap, Cannabis, Capsicum, myrrh,

Asafoetida, balsam ofTolu, balsam ofPeru, Benzoin, lurmeric and Ginger.

Unit-2

Study of tannins and tannin containing drugs:

Introduction, classification, general properties, chemical tests. Drugs: Black catechu, pale catechu and

Myrobalans.

Study of Volatile oil containing drugs:

Introduction, classification, general properties, chemical tests and General methods of obtaining

volatile oils irom plants. pharmacognostic Studies of the following drugs, containing volatile oils:

Mentha, Coriander, Caraway, Dill, Fennel, Cinnamon, Lemon peel, Orange peel, Lemon grass, Clove,

Nutmeg, Eucalyptus, Chenopodium, Cardamom, Valerian, Sandalwood.
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Unit-3

Basic idea of extraction, isolation and separation of active constituents from medicinal plants

and Phytochemical Screening:

Basic principle of extraction. The factors which may affect the extraction process. Different types of

extracts and their preparations. The comparative studies of different methods employed for extraction

of phloconstituents. Phlo chemical Screening of alkaloids, saponins, cardenolides, bufadienolides,

flavonoids, tannins, anthraquinones, cyanogenetic glycosides and amino acids in different extracts.

Recommended Books for the syllabi are:

l. Pharmacognosy: C.K.Kokate, A.P.Purohit, S.B.Gokhale, Nirali prakashan, Pune' 39th

Edition,2007.

2. Pharmacognosy and pharmacobiotechnology, Ashutosh Kar, New Age Intemational (P) Ltd,

Publishers, 2nd edition 2007.

3. A Text Book of Pharmacognosy: C. S. Shah, J. S. Quadry, B' S' Shah Prakashan,

Ahemedabad, 8th edition, 1990.

4. Trease and Evan's Pharmacognosy: W. C. Evans, W.B.Saunders Co., Singapore, 15th Edition

2008.

5. Text Book Pharmacognosy: T.E. Wallis, CBS Publishers and Distributors Delhi- 5th Edition,

Reprint, 1997.

Reference Books:

1. Pharmacognosy and Phytochemistry, Part I and II, Vinod D. Rangari, canier Publications, l"'

Edition, Reprint, 2007.

2. Pharmacognosy: V. E. Tylar, L. R. Brady, J. E. Habbers, Lea and Febgir Philadelphia' 8"'

Edition. 198 | .

3. Cultivation and Utilization of Aromatic Plants, Handa S.S. and Kaul M.K., Regional

Research Laboraotry, Jammu, I st Edition, 1997.

Pharmacognosy of powdered crude drugs: M. A. lyenger, Manipal Power Press, lst Edition,

t974.

Mukherji P. K., Quality Control of Herbal Drugs, Business Horizon Pharma. Publishers, l"
Edition, 2002.

Herbal drug technology, S. S. Agrawal and M. Paridhavi, Univeristies Press, lst Edition,

2007.

7. Essentials of Pharmacognosy, S. H. Ansari, Birla Publications Pvt. Ltd., lst edition,2005-

2006.

Microscopic profile ofpowdered drugs used in lndian systems ofrnedicine, Ivlalti G. chauhan

and Pillai A.P.G., volume l, Leafdrugs, (2005), Gujarat Ayurved University, Jamnagar.

Microscopic profile of powdered drugs used in lndian systems of medicine, Malti G. chauharr

and Pillai A.P.G., volume 2, bark drugs, (2007), Gujarat Ayurved University, Jamnagar.
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Synthesis of sulphanilamide from acetanilide.
Synthesis of 5,5 diphenyl hydantoin from benzil and urea

Synthesis of Aspirin from acetyl salicylic acid by Microwave synthesis approach.
Synlhesis of paracetamol from p-aminophenol.
Synthesis of Magnasone-Il from p-nitro aniline and a-naphthol.
To determine sulphate content as Barium sulphate by gravimetric method.
To determine chloride content as Silver chloride by gravimetric method.
Demonstration ofthe isolated perfused mammalian heart by Langendrof|s technique.
To studv the efTect ofvarious drugs on isolated frog's heart using simulation software.
To study the effect ofvarious drugs on raVcaVdog blood pressure using simulation software.
To study the effect ofvarious drugs on cilliary motility of frog (CAE).
To study the antidiarrhoeal effect of lopamide on castor oil/Carbachol induced diarrhea.
To study effect ofAspirin on aggregation & deaggregation ofplatelets in human plasma.
Bioassay ol'Heparin.
To perform bioassay of Ach/ Histamine using Rat/ Guinea pig ileum by Graphical method.
To perform bioassay ofAch using Rat ileum by Matching method.
To study the effect ofure4 furosemide & Acetazolamide on rat urine outDut.
Pharmacognostic study ofCoriander fiuit and histological assessment of ihe powdered drug.
Pharmacognostic study ofCinnamon bark and histological assessment ofthe powdered drug.
Pharmacognostic study of cardamom seeds and histological assessment of the powdeied
drug.

Pharmacognostic study ofMentha leafand histological assessment ofthe powdered drug.
Morpliological Evaluation ofthe Tannin and Resin containing drugs.
Chemical Tests for Tannins and Resins.

Isolation of volatile oil.
Successive solvent extraction and detection of ph)4oconstituents.
Preparation ofextracts by different methods and determine the extractive values.
Determination of iodine value ofgiven oil.
Determination of saponifi cation value of given oil
Isolation ol'caffeine from tea.

lsolation o1'calcium citrate from lemon
Isolation ol'pectin from lemon peel.

lsolation of glycyrrhizine from liquorice
Isolation ofnicotine from tobacco leaf
Estimation oftotal tannins in given sample by redox titration
Estimation ofcarvone in dill oil using titrimetric method.
Colorimetric Estimation oftotal Rauwolfia alkaloid as reserine from rauwolfia root.

PC-616: Practical

SUB

CODE

TITLE OF

SUBJECT
Credit

EVALUATION SCHf,ME
Total

Marks
Continuous

Evolution

End Term

Evolution

PC 616 Practical l8 500 200 700


