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JAMIA HAMDARD
FACULTY OF PHARMACY

ADMISSION & EXAMINATION RULES
BACHELOR IN PHARMACY

1. Program: Bachelor in Pharmacy (B. Pharm)

It shall be a fulltime regular course. Duration in an academic year, a candidate shall be
enrolled only for one program of study and shall not appear in any other examination of this or
any other University.

2. Duration: Four years (Eight Semester)

3. Medium of Instruction and Examination: English

4. Eligibility for admission: A candidate seeking admission to this course must have:

a) Passed 10+2 examination from Central Board of Secondary Education, or any other
examination recognized by Jamia Hamdard as equivalent thereto, with at least 50%
marks in the aggregate of Physics, Chemistry and Biology subjects, and must have
passed in each of these subjects.

b) Qualified the admission test/interview conducted by Jamia Hamdard.
c) Completed the age of 17 years on or before the 31 December of the year of admission.

5. Course structure with credits:

The numbers of hours of teaching in theory as well as practical in the various subjects of
this course are listed below. The course contents are given in the syllabus.

Semester-I

S.no Subject Course code Min teaching Hrs. per week Total

Semester I Theory Practical
Hrs Credit Hrs Credit Hrs Credits

1 Pharmaceutics – I
(Introduction to Pharmacy)

BPH-101 04 04 04 02 08 06

2 Pharmaceutics – II
(Unit Operation)

BPH-102 04 04 04 02 08 06
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3 Pharmaceutical Chemistry-I
(Inorganic Med. & Pharm Chem)

BPH-103 04 04 04 02 08 06

4 Pharmacognosy-I
(Pharmaceutical Biology-I)

BPH-104 03 03 03 02 06 05

5 Human Anatomy & Physiology-I BPH-105 03 03 03 02 06 05
6 Environmental Sciences ES-01 02 02 --- --- 02 02

Total credits 30

Semester-II

S.no Subject Course code Min teaching Hrs. per week Total

Semester –II Theory Practical
Hrs Credit Hrs Credit Hrs Credits

1 Pharmaceutics – III
(Dispensing Pharmacy)

BPH-201 04 04 04 02 08 06

2 Pharmaceutical Chemistry-II
(Organic Chemistry)

BPH-202 04 04 04 02 08 06

3 Pharmacognosy-II
(Pharmaceutical Biology-II)

BPH-203 03 03 03 02 06 05

4 Human Anatomy & Physiology-II BPH-204 03 03 03 02 06 05

Total credits 22

Semester-III

S.no Subject Course code Min teaching Hrs. per week Total

Semester –III Theory Practical
Hrs Credit Hrs Credit Hrs Credits

1 Pharmaceutical maths
&Biostatistics (Statistics &
calculus)

BPH-301 04 04 --- --- 04 04

2 Pharmaceutics-IV(Pharmaceutical
Microbiology including Biological
Pharmacy)

BPH-302 04 04 04 02 08 06

3 Pharmaceutical chemistry III
(Organic & Medicinal Chemistry
including Heterocyclics)

BPH-303 04 04 04 02 08 06

4 Pharmacognosy-III
(General Pharmacognosy)

BPH-304 04 04 04 02 08 06

5 Pathophysiology, Toxicology
&Health Education

BPH-305 02 02 --- --- 02 02

6 Disaster management DM-01 03 03 --- --- 03 03

Total credits 27
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Semester-IV

S.no Subject Course code Min teaching Hrs. per week Total

Semester -IV Theory Practical
Hrs Credit Hrs Credit Hrs Credits

1 Pharmaceutics- V (Physical
pharmacy)

BPH-401 04 04 04 02 08 06

2 Pharmaceutical Chemistry IV
(Pharm. Analysis & Inorganic
Chemistry)

BPH-402 04 04 04 02 08 06

3 Pharmacology-I BPH-403 04 04 04 02 08 06

4 Computer Application BPH-404 03 03 03 02 06 05

Total credits 23

Semester -V

S.no Subject Course code Min teaching Hrs. per week Total

Semester V Theory Practical
Hrs Credit Hrs Credit Hrs Credits

1 Pharmaceutics-VI (Pharm
formulation & Cosmetology)

BPH-501 04 04 04 02 08 06

2 Pharmaceutical Chemistry-V
Pharmaceutical Analysis-II
(Physical Chem. & Principals of
Instrumental Analysis)

BPH-502 04 04 04 02 08 06

3 Pharmaceutical Chemistry-VI
(Chemistry of Natural Products)

BPH-503 04 04 04 02 08 06

4 Pharmacognosy-IV
(Pharmacognosy &
Phytochemistry-I)

BPH-504 02 02 03 02 05 04

5 Biochemistry-I BPH-505 02 02 03 02 05 04
6 Pharmacognosy Tour

(Collection of medicinal plants &
preparation of herbarium)

*T 02 *P 02 04

Total credits 30

*T = Tour, *P= Project
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Semester-VI

S.no Subject Course code Min teaching Hrs. per week Total
Semester-VI Theory Practical

Hrs Credit Hrs Credit Hrs Credits
1 Pharmaceutics-VII (Hospital&

Clinical Pharmacy)
BPH-601 04 04 --- --- 04 04

2 Pharmaceutics-VIII (Forensic
Pharmacy & Ethics)

BPH-602 04 04 --- --- 04 04

3 Pharmaceutical Chemistry-VII
(Medicinal Chemistry-I)

BPH-603 04 04 04 02 08 06

4 Pharmacognosy-V
(Pharmacognosy &
Phytochemistry-II)

BPH-604 02 02 03 02 05 04

5 Pharmacology-II BPH-605 04 04 04 02 08 06

5 Biochemistry-II BPH-606 02 02 03 02 05 04

Total credits 28

Semester-VII

S.no Subject Course code Min teaching Hrs. per week Total
Semester-VII Theory Practical

Hrs Credit Hrs Credit Hrs Credits
1 Pharmaceutics-IX (Pharm

Management)
BPH-701 03+

1P*
04 --- --- 04 04

2 Pharmaceutics-X (Pharmaceutical
Technology)

BPH-702 04 04 04 02 08 06

3 Pharmaceutical Chemistry-VIII
(Medicinal Chemistry-II)

BPH-703 04 04 04 02 08 06

4 Pharmacognosy-VI (Industrial
Pharmacognosy-I)

BPH-704 02 02 04 02 06 04

5 Pharmacology-III BPH-705 02 02 04 02 06 04

Total credits 24

Semester-VIII

S.no Subject Course code Min teaching Hrs. per week Total
Semester-VIII Theory Practical
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Hrs Credit Hrs Credit Hrs Credits
1 Pharmaceutical Biotechnology BPH-801 03 03 03 02 06 05
2 Pharmaceutics-XI

(Biopharmaceutics &
Pharmacokinetics)

BPH-802 04 04 04 02 08 06

3 Pharmaceutical Chemistry-IX
(Medicinal Chemistry-II)

BPH-803 04 04 04 02 08 06

4 Pharmacognosy-VII (Industrial
Pharmacognosy-II)

BPH-804 02 02 04 02 06 04

5 Pharmacology-IV BPH-805 02 02 04 02 06 04

6 Industrial Visit-Pharmaceutics Tour --- *T 02 *P 02 --- 04
Total credit 29

*T = Tour

Total credits in B Pharm (30+22+27+23+30+28+24+29)= 213

6. Internal Assessment:
a) For the purpose of awarding sessional marks, the performance of students shall be

evaluated continuously on the basis of written tests/seminars/viva voce, etc. in each
course. The respective teachers will give these.

b) Each theory test will be of two hours duration. These will be conducted as per a schedule
notified by the Dean, Faculty of pharmacy. The respective teachers will hold practical
sessional tests in regular classes. Two tests (theory and practical) will be properly
spaced in the two terms of the academic semester session.

c) The marks obtained shall be notified in time by the respective teachers and answer books
shown to the students, if they wish so. The sessional test answer books shall be retained
in the Department till the end of the academic semester term.

d) There shall be two tests for each course and best one shall be taken to award the
sessional marks. There will be no provision for special or additional internal
assessment tests.

e) A regular record of the marks for sessional tests conducted in an academic semester
session shall be maintained by the teacher concerned/Head of Department for each
student.

f) The students shall maintained tour reports for assessment by the teachers conducting the
tour.

g)The final sessional marks shall be submitted by the teachers to the Head of the
Department who shall forward the same to the Controller of Examinations, within ten
days of the last sessional test held. These shall also be displayed on the Notice Board of
the Department/Faculty.
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7. Attendance:
a) All students must attend every lecture and practical class. However, to account for late

joining or other such contingencies, the attendance requirement for appearing in the
examinations shall be a minimum of 75% of the classes actually held.

b)In order to maintain the attendance record of a particular course a roll call will be taken
by the teacher in every scheduled lecture and practical class. For the purpose of
attendance, every scheduled practical class will be counted as one attendance unit,
irrespective of the number or contact hours.

c) The teacher in charge will consolidate the attendance record for the lectures and
practicals for each term. Attendance on account of participation in the prescribed
function of NCC, NSS, Inter university sports, educational tours/field work shall be
credited to aggregate, provided the attendance record, duly countersigned by the Officer
in-charge, is sent to the Dean of Faculty within two weeks of the function/activity, etc.

d) The statements of attendance of students shall be displayed on Department Notice Board
at the close of each term as given in the University Calendar. A copy of the same shall
be sent to the Head of Department/Office of Dean of Faculty for record. Notice
displayed on Notice Board shall be deemed to be proper notification, and no individual
notice shall be sent to students.

e)If a student is found to be continuously absent from the classes without information for a
period of 30 days, the teacher in charge shall report it to the Head of Department/Dean
for striking off the name of such a student from rolls. Such a student may, however,
apply for readmission within 15 days from the date of issue of the Notice of striking off
the name. The request may be considered by the Dean for readmission. Such a student
shall not be readmitted after the prescribed period. The readmission shall be effected on
payment of prescribed readmission fees.

f)A student with less than 75% attendance of the lectures and practicals separately in each
subject/course in an academic semester shall be detained from appearing in the
Semester end term examination. The Dean of Faculty concerned may consider
application for the condonation of attendance upto 5% on account of sickness, provided
the application for condonation of attendance, duly certified by a Registered Medical
Practitioner/Public Hospital had been submitted within 5 days from the recovery from
illness. Condonation of attendance on account of any other extenuating circumstances
may also be considered, provided the request is duly supported by documentary
evidence.

g)A student detained on account of attendance will be readmitted to the same semester on
payments of current fees except Enrollment fee, Identity card fee and Security deposits.

8. Eligibility for admission to examination:
A student seeking admission to the examination to be held at the end of each semester term
must have pursued a regular course of study for the semester session, and must have
completed the prescribed attendance requirements. Further, a student admitted to any
course must pass the first year (Semester I and II) examination within two academic years,
and must complete the full course of study within prescribed span period of seven years.
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9. Semester end term examinations and Promotion to next class:

a) The Semester end term examinations shall be held as per schedule given in the
Academic Calendar of Jamia Hamdard. The Theory and Practicals will form
separate heads.

b) There shall be a full examination at the end of each semester. There will be no
supplementary examination

c) A candidate who has been admitted in B. Pharm. Ist semester will be promoted to the
higher class in accordance with the following  sub-rules:
(i) A candidate shall not be promoted to the Third semester/higher semester if

he/she carries a backlog of more than Five papers/subjects.
(ii) No candidate will be awarded degree of Bachelor of Pharmacy unless he/she

has passed all the eight semester examinations. If any previous semesters, paper/
practical remain as backlog to be cleared by him/her, the result will be withheld
till he/she passes the backlog.

(iii) A candidate shall not be admitted in the fifth or higher semester classes
unless he/she has fully passed/cleared the first and second semester
examinations. Likewise candidate shall not be admitted to seventh or
higher semester classes unless he/she has fully passed/cleared the first four
semester examinations. For promotion to the higher semester the sequence
shall be adhered to.

(iv) Further, a student admitted to B. Pharm. course must pass the first year
(Semester I and II) examination within two academic years, and must complete
the full course of study within prescribed span period of seven years.

d) The Dean of the Faculty will examine application for mercy chance if any with proper
justification and a written undertaking given by the student, and specific
recommendations will be forwarded to the Registrar for getting approval of the
competent authority. The undertaking would be to the effect that in case he/she does not
clear the backlog in this final attempt, he/she will not have any further claim to
continue the studies and that his/her name may be struck off the rolls.

e) The duration of Semester end term examination in theory as well as practical papers will
be 3 hours, unless specified otherwise.

f) Examiners shall examine students orally during the Practical examination and take
cognizance of their performance when marking their papers.

g) A student shall not be declared to have passed the examination unless he/she secures at
least 50% marks in each of the subjects separately in the theory as well as practical
examinations, including sessional marks. Each theory paper or practical examination
shall be construed as a separate paper.

h) The candidates will retain the Internal Assessment of the previous examination,
wherever applicable.

i)Promotion to the next higher class will be considered subject to rules relating to the
maximum period of stay at the University, viz. passing the Semester I and II (first year)
examination within two academic year, and successfully completing all the
requirements of the programme of study within seven years from admission.
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10. Classification of successful candidates:

a) The result of the successful candidate shall be classified at the end of the final semester
examination on the basis of the aggregate of all subjects, theory and practicals, secured
by the candidate in the III to VIII semester examinations, as indicated below.

Ist Division: 60% and above
2nd Division: 50%-59%

b) Candidate securing 75% or above marks in any subject(s) and have passed in all the
subjects in a semester in first attempt shall be declared to have obtained Distinction in
that subject(s).

c) A student shall be eligible for award of Gold Medal as per the University rules from time
to time.

13. Span Period:

Students must pass the first year (Semester I and II) examination within two academic
years, and must complete the full course of study within seven years from their admission
to the first semester of the course. However, exceptions to the 7 years rule may be made in
the following cases:

A candidate who fails in only one subject in B. Pharm. Semester VIII end term
examination but has completed the maximum span period of 7 years, may be allowed to
avail one more chance in the subject concerned, as a special case.

A candidate who qualifies all papers but fails in half the number of subjects of B. Pharm.
Semester VIII examination, but has completed the span period of 7 years, may be allowed
readmission in B. Pharm. Semester VIII in the concerned subjects as a hard case. Such a
student shall have to appear in sessional tests, practicals internal assessments in the
concerned subject, and will be required to clear the backlog in the end term examination.
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Semester-I

Paper BPH-101

PHARMACEUTICS-I

INTRODUCTION TO PHARMACY (THEORY)

Teaching Hours: 4 h/week

1. Pharmacy Profession

Pharmacy as a career-scope and avenues, evolution of pharmacy profession, Code of pharmacy ethics

2. Pharmaceutical Compendias

Introduction to Pharmacopoeias with special reference to Indian Pharmacopoeia, B.P. and U.S.P.,
Monograph study

3. Galenicals and Tinctures

Definition, merits, demerits and Preparation of tinctures and extracts, Study of percolation and maceration
and their modifications.

4. Introduction to Conventional Dosage forms

Definition, Classification, Advantages and disadvantages of

i) Solid dosage forms- Powders, Tablets, Capsules
ii) Semi-solid dosage forms- Ointment and Creams
iii) Liquid dosage forms- Monophasic and biphasic
iv) Aerosols

5. Introduction to Novel drug delivery systems

Definition, Advantages and Limitations of sustained and controlled release tablets, transdermal patches,
microparticles and nanoparticles.

6. Drug properties

Study of physico-chemical properties of drugs like particle size, shape, density, polymorphism,
lipophilicity, solubility and dissolution rate.

7. Pharmaceutical Additives

Solid dosage form excipients, liquid vehicles, semisolid bases, organoleptic additives, stabilizers,
preservatives. Surfactants- its classification and medicinal and pharmaceutical applications. Detergency,
emulsification, wetting agent, foaming agent, antifoaming agent, suspending and emulsifying agents.
Polymers, its classification and application.
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8. Packaging of Pharmaceutical Products:

Packaging component types, specifications and methods of evaluation, stability aspects of packaging
equipments, factors influence choice of containers, legal and other official requirements for containers,
package testing.

9. Labeling instructions and precautions while dispensing various dosage forms.

PRACTICALS

Teaching Hours : 4 h/week

1. Preparation of following classes of products involving the use of calculations in metrology (at least 1
products from each category wherever applicable): Aromatic waters, solutions, spirits, glycerine, syrups,
elixirs, lotions, liniments, Suppositories,  Capsules, Creams, Emulsions, Suspension etc.

2. Determination of bulk and tap density of pharmaceutical solids.

3. Sealing of ampoules

Books Recommended:

1. Remington's Pharmaceutical Sciences (Latest Edition).

2. The Extra Pharmacopoeia-Martindale (Latest Edition).

3. S.J Carter: Tutorial Pharmacy

4. Cooper and Gunn’s: Dispensing Pharmacy

5. N.K.Jain and S.N.Sharma: The theory and practice of Professional Pharmacy

6. Indian Pharmacopoeia (Latest Edition).
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Paper BPH-102

PHARMACEUTICS-II
UNIT OPERATIONS- (THEORY)

Teaching Hours: 4 h/week
1. Introduction
Introduction to unit operation and pharmaceutical engineering. Concept and requirement, basic laws,
materials and energy balances.

2. Conveying of Solids
Belt conveyors, chain conveyors, screw conveyors and pneumatic conveyors.

3. Pharmaceutical Plant Construction
Selection of materials for pharmaceutical plants, study of factors like physical, chemical, mechanical and
economical. Suitability of different materials for different plants i.e. Ferrous metals -Cast iron,
steel,stainless steel; Non-ferrous metals - copper and alloys, aluminum and alloys, lead, tin, silver, nickel
and alloys, chromium, zinc; Non-metals- glass, stoneware, slate brick, concrete, asbestos, plastics, rubber,
timber, ceramics and enamel.

4. Flow of fluids
Fluid static and dynamics, basic equations, laws of conservation in fluid flow.
Measurement of pressure: Manometers, Types of flow, Reynold's number and its significance;
distribution of velocities in a pipe; friction losses; pipe fittings and joints.
Measurement of fluid flow: Principle, and construction of venturimeter, orifice meter, pitot tube, weirs,
Rota meter, and positive displacement meter - current meter and disc meter.
Flow controls: Plug cock, globe valves, gate valves, and water hammer, unidirectional valves, automatic
regulating valve.
Pumps: Reciprocating pumps, positive displacement pumps, rotary pumps - volute and centrifugal
pumps.

5. Heat Processes
Modes of heat transfer; heat transfer coefficient; OHTC. Fuels - solid, liquid, gases. Steam as heating
medium - properties and uses of steam.
Evaporation: Factors affecting evaporation, study of evaporating stills and evaporating pans, heat
transferring evaporators, vapor compression evaporators and evaporation under reduced pressure.
Distillation: Importance of distillation in Pharmacy, methods of distillation. Theory of distillation,
Azeotropic and zeotropic mixture, phase diagrams. Rectification and types of columns; molecular
distillation; steam distillation;; HETP. Freeze drying.

6. Refrigeration and Air Conditioning
Refrigeration: Theory of refrigeration, refrigeration current cycle and equipments employed for
refrigeration.
Air conditioning: Theory of air conditioning, application and types, humidification and
dehumidification, cooling towers.

7. Humidity, Ventilation & AC Systems
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Humidity, Basic concepts and definition, wet bulb and adiabatic saturation temperatures, Psychometric
chart and measurement of humidity, application of humidity measurement in pharmacy, equipment for
dehumidification operations.

8. Drying
Theory of drying - principles, equilibrium moisture content, rate of drying; drying of dilute solutions and
suspensions - drum dryer, spray dryer; drying of solids - convection type, tray dryer, tunnel dryer, rotary
dryer, fluidized bed dryer, vacuum dryer, oven dryer, freeze dryer, radiant heat dryers.

9. Clarification and Filtration
Theory of filtration, filter aids, filter media, industrial filters including filter press, rotary filter, edge filter.
Factors affecting filtration

10. Crystallization
Characterization of crystals and factors affecting them, suppersaturation theory and its limitations,
nucleation mechanisms, crystal growth, study of various types of crystallizer

11.  Water Systems
Raw water, soft water, purified Water, Water for injection, quality requirement and treatment of water.
Washing and cleaning.

PRACTICALS

Teaching Hours: 4 h/week

Experiments based upon theoretical portion preferably on the following
1. Measurement of rate of flow of fluids and pressure by:
(i) Simple and differential manometers (ii) Venturimeter. (iii) Orificemeter.
2. Determination of Reynold Number.
3. Calibration of rotameters.
4. Efficiency of a simple distillation unit and effect of insulating materials on the efficiency.
5. Determination of efficiency of a steam distillation unit.
6. Estimation of overall heat transfer coefficient in distillation unit.
7. Determination of dry bulb and wet bulb temperatures, use of Psychometric charts and determination of
humidity by physical method.
8. Rate of drying, equilibrium moisture content, determination of factors affecting rate of drying.
9. Study of factors affecting rate of filtration: (i) Effect of different filter media. (ii) Effect of viscosity of
filtrate. (iii) Effect of pressure.
10. Determination of hardness of water.
11. Other experiments related to theoretical background( Theory Syllabus)

Books Recommended:
1. J.F.Richardson and J.M. Coulron: Chemical Engineering
2. Walter L. Badger and J.T. Banchero: Introduction to Chemical Engineering
3. Perry: Handbook of Chemical Engineering
4. Lauer & Heckmann: Chemical Engineering Techniques
5. Peters: Elementary Chemical Engineering
6. S.J. Carter: Tutorial Pharmacy
7. N.D.Bhatt: Elementary Engineering Drawing.
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Paper BPH -103

PHARMACEUTICAL CHEMISTRY I
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Paper- 104

PHARMACOGNOSY I
(PHARMACEUTICAL BIOLOGY-1) (THEORY)

Teaching Hours: 3 h/week

1. Introductory Pharmacognosy

Historical development, modern concept and scope of Pharmacognosy. Significance of Pharmacognosy
in various systems of medicine practiced in India viz; Ayurveda, Unani, Homeopathic and Siddha.
Introduction to the Indian Herbal Pharmacoepia and Pharmacoepia related to Indian Traditional
Systems of Medicine.

2. Classification of crude drugs
Based on alphabetical, morphological, pharmacological, chemical, taxonomical and chemotaxonomical
methods; organized and unorganized drugs; official and unofficial drugs.

3. Sources of crude drugs

Plants, Animals and minerals; marine products; plant tissue culture.

4. Factors influencing Quality of crude drugs

Exogenous factors: temperature, rainfall, daylight, altitude and soil; Endogenous factors: mutation,
polyploidy and hybridization in medicinal plants. Production factors including collection, drying, storage
and transport methods.

6. Study of morphological and histological characters of crude drugs

Ergastic cell inclusions, anatomical structures of both monocot and dicot stems, leaves and roots; barks,
fruits and seeds.

7.Techniques in microscopy
Details of mountants, clearing agents, chemomicroscopic (microchemical) reagents.

PRACTICAL

Teaching Hours: 3 h/week

1. Microscopic preparation. Staining and surface preparation.
2. Microscopical studies of basic tissues, both monocot and dicot stems, leaves and roots;

bark, seed, fruits; trichomes, stomata, calcium oxalate crystals, starch, fibres, oil
glands and pollen grains.
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Books Recommended

1. Trease and Evans, Textbook of Pharmacognosy.
2. T.E. Wallis: Textbook of Pharmacognosy C.B.S. Publishers, Delhi.
3. AC. Dutta: Botany for Degree students, Oxford University Press, New Delhi.
4. Mohd. Ali: Text Book of  Pharmacognosy, CBS, New Delhi.
5. C.K. Kokate, A.P. Purohit and S.B. Gokhle: Pharmacognosy
6. V.E., Tylor,  L.R. Brady and S.B., Robbers: Pharmacognosy, K.M. Varghese Co.

Bombay.
7. Saroja Joshi and Vidhu Aeri: Practical Pharmacognosy, Frank Bros, New Delhi.
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Paper BPH -105

HUMAN ANATOMY & PHYSIOLOGY –I (THEORY)

Teaching Hours: 3 h/week

1. Introduction

i) Definition and scope of anatomy, physiology and related sciences. Anatomical terms in relation to
parts of the body, system and organs, body positions, planes & sections, body cavities.

ii) Study of human skeleton, joints and their classification.

2. Cell

i) Structures and their functions.

ii) Genetic control of cell function, defining human genome and its scope.

3. Tissues of the Body

i) Types of tissues and their functions.

ii) Structure of skeletal muscle fiber, cardiac muscle and smooth muscle.

iii) Physiology of muscle contraction.

iv) Neuromuscular transmission.

4. Membrane

i) General principles of membrane permeability transport.

ii) Mechanisms and electrophysiology of membrane.

iii) Signaling at the cell surface.

5. Nervous System

i) General anatomy and physiology of neurons, synapses, neurohumoral transmission, principal
neurotransmitters.

ii) Central nervous system, its various parts and their functions.

iii) Cerebral cortex, intellectual functions of the brain, learning and memory.

iv) Limbic system & Hypothalamus, behavioural and motivational mechanisms, regulation of body
temperature.
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v) Cerebellum, basal ganglia, control of posture and movement.

vi) RAS, Physiology of sleep, CSF, Sensory and motor pathway.

vii) Autonomic nervous system.

viii) Reflex arc, conditioned and unconditioned reflexes.

6. Respiratory System

i) Gross anatomy of respiratory passages.

ii) Regulation and mechanism of breathing and pulmonary function test.

iii) Transportation of gases.

iv) Hypoxia, Anoxia, Dyspnoea, artificial respiration.

7. Muscular System

i) Muscle attachment sites; origin & insertion

ii) Principal skeletal muscles; Muscles of face, neck, back, abdominal wall and pelvic floor.

PRACTICAL

Teaching Hours: 3 h/week

1. Human Anatomy & Physiology

i) Study of human skeleton and bones.

ii) Study of models of organs of various body systems.

iii) Study of surgical instruments.

2. Histology
i) Handling of microscope.

ii) Identification of various tissues.

3. Respiration
Pulmonary function test using spirometer.

4. Nervous System
Study of reflex action.

Recording of body temperature by various techniques.

Recording and interpretation of EEG.
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Books Recommended:

Theory

1. Sujit K. Chaudhuri: Concise Medical Physiology.
2. C.C. Chatterjee: Human Physiology.
3. Kathleen J.W. Wilson Ross and Wilson: Anatomy and Physiology in Health and Illness
4. T.W.A. Glenister and Jean R.W. Ross: Anatomy and Physiology for Nurses
5. Arthur C. Guyton: Textbook of Medical Physiology.
6. Cyril A. Keele, Erie Neil, Norman Joels and Samson Wrights: Applied Physiology.

Practical

1. Shukant R. Apte: Experimental Physiology.
2. Ramesh K. Goyal, Natyar M. Patel and Shailesh A. Shah: Practical Anatomy, Physiology and

Biochemistry.
3. Sir John Y. Dacie and S. M. Lewis: Practical Haematology.
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ES-01 Environmental Sciences
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SYLLABUS

BACHELOR IN PHARMACY

(Semester -II)

Effective from 2010-2011
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Semester II

Paper BPH- 201

PHARMACEUTICS -III
DISPENSING PHARMACY (THEORY)

Teaching Hours: 4 h/week

1. Prescriptions
Reading and understanding of prescriptions. Modern methods of prescribing and common Latin
abbreviations. Prescription errors.

2. Posology
Factors influencing dose. Calculations of doses on the basis of age, sex and surface area.

3. Incompatibility in Prescriptions
Physical, chemical and therapeutic incompatibility.

4. Powders
Types of powders, their merits and demerits, classification of powders, compounding, storage and
packaging of powders requiring special consideration like effervescent powders, bulk powders, dusting
powders, insufflations, dentifrices and cachets.

5. Tablets
Types of tablets, merits and demerits, preparation methods, equipments, storage, packaging and
evaluation of tablets.

6. Capsules
Hard and soft gelatin capsules, merits and demerits, preparation, storage, packaging and evaluation of
capsules.
7. Liquid Dosage forms
Preparation, merits, demerits, solubility and methods of increasing solubility. Preparation, packaging and
storage of liquid formulations for internal and external use. Factors affecting liquid dosage form.

8. Emulsions and Suspensions
Emulsions – Definition, types and identification tests, merits and demerits, uses and classification  of
emulsifying agents and preparation and stability of emulsions. Evaluation of Emulsions.

Suspensions – Definition, types, merits and demerits, use of suspending agents, flocculated and
deflocculated suspensions,  formulation and stability of suspensions. Evaluation of suspensions.

9. Semi-Solid Dosage forms
Ointments: Classification of ointments and ointment bases. Factors governing selection of an ideal
ointment base, preparation, packaging, labeling and storage of ointments. Evaluation of Ointments.
Pastes, Jellies, Poultices: Formulation.
Suppositories and Pesseries: Types, suppositories bases, displacement value, preparation, packaging,
labeling and storage.

10. Sterile Dosage forms



29

Definition, types, merits and demerits. Elementary study of the formulation characteristics of the following
types :  Injectable preparations, ophthalmic and ENT products,  Total  Parenteral  Nutrition, dialysis fluids.
General requirements of sterile dosage forms.  Handling, packaging, storage and dispensing of sterile
dosage forms.

11. Community pharmacy: Organisation and structure of retail and wholesale drug store, drug store
maintenance of records, patient counseling, role of pharmacist in patient health care.

PRACTICALS
Teaching Hours: 4 h/week

1. Student's Orientation
Introduction to the laboratory equipment, weighing methodology, general instructions and handling of
prescriptions, labeling instructions.

2. Prescription Reading:
Minimum of 05 prescriptions from the clinical practice

3. Legal and Ethical aspects of Dispensing and compounding of prescriptions
The students should be trained about these aspects and evaluated by questionnaire.
4. Pharmaceutical Calculations
Introduction to Imperial, metric and S.I., weights and measures, interconversion. Calculations of reducing
and enlarging recipes; percentage calculations, % w/v, v/v, and w/w, alcohol dilutions, use of alligation
methods; proof spirit, isotonic solutions, mEq units, displacement value of suppositories.

5. Compounding and Dispensing of Prescriptions
At least 50 prescriptions, representing the following classes of products, should be compounded and
dispensed: Powders, capsules, tablets,  Mixtures, emulsions, lotions and liniments, ointments, creams,
pastes, suppositories, ENT preparations, incompatibilities, miscellaneous products

Books Recommended:
1.  Indian Pharmacopoeia, Govt. of India.
2.  Remington’s Pharmaceutical Sciences.
3.  Nanda, Popli and Sharma: Current dispensing practices.
4.  R.K.Khar and Pratibha Nand: Dispensing Pharmacy, CBS Publishers, Delhi.
5.  A.K. Gupta and S.S. Bajaj: Introduction to Pharmaceutics-II, 2nd Ed,CBS Publishers, New Delhi.
6.   Cooper and Gunn:  Dispensing for pharmaceutical students, 12th Edition, CBS Publishers, Delhi.
7.  B.M. Mittal: Textbook of Pharmaceutical Formulation, 4th Edition, Vallabh  Prakashan, Delhi.
8.  Merck Manual: www. Merck.com/ pubs/manual.
9. James Swarbrick and James C. Boylan:  Encyclopedia of pharmaceutical  Technology,

Vol. 12,- Prescribing of Drugs - pp-443-464,  Marcel Dekker Inc. New York.
10.  Asgar Ali and A.D. Mahamuni: Pharmaceutics-II (Theory and Practise of Dispensing

Pharmacy), Vallabh Prakashan, New Delhi.
11. Agarwal SP and Khanna R: Textbook of Dispensing and Community Pharmacy.
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Semester-II

Paper BPH- 202 Pharmaceutical Chemistry-II

(Organic Chemistry)
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Semester-II

Paper BPH- 203

PHARMACOGNOSY II
(PHARMACEUTICAL BIOLOGY- II) (THEORY)

Teaching Hours: 3 h/week

1 Introduction to Phytoconstituents
Definition, classification, chemical tests and pharmaceutical importance of:
Carbohydrates and their derivatives, fats and proteins; alkaloids, glycosides, flavonoids,
steroids, saponins, tannins, resins, lipids and volatile oils.

2. Principles of plant classification

Diagnostic features and medicinal significance of important plants with special reference
to:

i) Algae: Rhodophyceae (Agar, Alginic acid, Diatoms).
ii) Fungi: Ergot, Yeast and penicillium.

iii) Gymnosperm: Pinaceae (Turpentine, Colophony), Gnetaceae (Ephedra).
iv) Angiosperm:  Apocynaceae, Asteraceae, Lamiaceae, Rubiaceae, Rutaceae,

Solanaceae,  Scrophulariaceae, Leguminosae, Papaveraceae,
Acanthaceae and Apiaceae.

v) Pteridophytes:  Male fern.
3. Plant based drugs used in Modern medicine: Taxol, Vincristine, Vinblastine,
Morphine, Reserpine, Digitoxin, Quinine, Artemisinin, Menthol and Citral.

PRACTICAL

Teaching Hours: 3 h/week

1.  General chemical tests for phytoconstituents given in theory.

2. Study of diagnostic characters of families mentioned in theory.

Books Recommended
1. Trease and Evans, Textbook of Pharmacognosy.
2. T.E. Wallis: Textbook of Pharmacognosy C.B.S. Publishers, Delhi.
3. AC. Dutta: Botany for Degree students, Oxford University Press, New Delhi.
4. Mohd. Ali: Text Book of  Pharmacognosy, CBS, New Delhi.
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5. C.K. Kokate, A.P. Purohit and S.B. Gokhle: Pharmacognosy
6. V.E., Tylor,  L.R. Brady and S.B., Robbers: Pharmacognosy, K.M. Varghese Co. Bombay.
7. Mohd. Ali: Pharmacognosy (Pharmacognosy and Phytochemistry), Vol.I, CBS Publishers and

Distributors, New Delhi, Bangalore.
8. Saroja Joshi and Vidhu Aeri: Practical Pharmacognosy, Frank Bros, New Delhi.



34

Semester-II

Paper BPH- 204

HUMAN ANATOMY & PHYSIOLOGY - II(THEORY)

Teaching Hours: 3 h/week

1. Cardiovascular System and Blood
i) Structures and functions of heart and blood vessels.
ii) Heart sounds, ECG, Cardiac cycle, Blood pressure and its regulations.
iii) Circulation (Pulmonary, Cerebral, Coronary, Placental and Foetal). Hemodynamics, Factors
affecting circulation.
iv) Lymphatic system.
v) Blood composition and functions. Immune mechanisms,  Hemostasis and blood coagulation.
vi) Blood groups, Rh factor, blood transfusion.
vii) Disorders of blood.
iv) Hypoxia, Anoxia, Dyspnoea, artificial respiration.

2.   Digestive System
i) Gross anatomy of the alimentary canal.
ii) Physiology of digestion.
iii) Liver and pancreas.

3.  Endocrine System
Introduction to endocrinology and general mechanisms of hormone action: Pituitary hormones, their
physiological functions, their control by hypothalamus. Formation, secretion and regulation of thyroid
hormones and their functions, diseases of the thyroid. Adrenocortical hormones, their chemistry,
secretion, regulation and functions. Abnormalities of adrenocortical secretion, Pancreatic hormones and
their metabolic effects and pathophysiology of diabetes mellitus. Parathormone, calcitonin and control
of calcium metabolism.

4. Reproductive System
i) Structure and function of male & female reproductive organs.
ii) Spermatogenesis.
iii) Puberty, ovulation, menstrual cycle, reproductive cycles.
iv) Pregnancy, lactation, menopause and sex hormones

5. Urinary System
i) General disposition of organs of excretory system.
ii) Physiological consideration of urine formation and factors controlling it.
iii) Micturition.
iv) The Body Fluid compartments, Regulation of body fluid constituents and their volumes.
v) Acid-base physiology: Hydrogen ion production, body buffer systems (bicarbonate, phosphate, and

proteins), respiratory and renal regulation of acid base balance, correction of acidosis and alkalosis.

6. Special Senses
i) Physiology of hearing, taste, smell and vision.
ii) Structure and functions of skin.
iii) Regulation of body temperature.
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PRACTICAL
Teaching Hours: 3 h/week

1. Haematology
i) Estimation of haemoglobin.
ii) Total RBC count.
iii) Total WBC count (TLC).
iv) Differential leukocyte count (DLC).
v) Platelets count.
vi) Determination of blood group and Rh factor.
vii) Determination of ESR (demonstration).
viii) Determination of blood clotting and bleeding time.

2. Cardiovascular System
Determination of blood pressure by palpatory and auscultating methods.
Recording ECG and its interpretation.

Books Recommended:
Theory
1.  Sujit K. Chaudhuri: Concise Medical Physiology.

2. C.C. Chatterjee: Human Physiology.
3. Kathleen J.W. Wilson Ross and Wilson: Anatomy and Physiology in Health and Illness
4. T.W.A. Glenister and Jean R.W. Ross: Anatomy and Physiology for Nurses
5. Arthur C. Guyton: Textbook of Medical Physiology.
6. Cyril A. Keele, Erie Neil, Norman Joels and Samson Wrights: Applied Physiology.

Practical
1. Shukant R. Apte: Experimental Physiology.
2. Ramesh K. Goyal, Natyar M. Patel and Shailesh A. Shah: Practical Anatomy, Physiology and

Biochemistry.
3. Sir John Y. Dacie and S. M. Lewis: Practical Haematology.
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SYLLABUS

BACHELOR IN PHARMACY

(Semester -III)

Effective from 2010-2011
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Semester- III

Paper BPH- 301

PHARMACEUTICAL MATHS AND BIOSTATISTICS

(STATISTICS AND CALCULUS)

Teaching Hours: 4 h/week

1. Condensation of the data collected; various forms of distribution tables.
2. Diagrammatical and graphical representation of data: bar diagrams, pie-diagram, and histogram,

frequency polygon, Ogives.
3. Measures of central tendency: mean, median and mode.
4. Measures of dispersion-range, semi inter-quartile range, mean deviation, standard deviation and

coefficient of variation.
5. Significance tests-test of significance: Z-test, Student’s t-test and chi-square test of significance.
6. Limits of algebraic functions.
7. Lim Sin o/o; axioms on limits; of trig. Functions.
8. Differential coefficient of a function; derivatives of xn, NoR.
9. Correlation between two variables: Karl Pearson’s coefficient of correlation, Spearman’s rank

correlation.
10. Probability
11. Derivative formula of sum and difference of two functions generalizing it for more than two;

derivative of product of two functions-generalizing it for the product of 3 functions; derivatives of
quotient of two functions.

12. Derivative of trignometrical functions and inverse functions.
13. Derivative by method of substitution.
14. Derivative of function of a function.
15. Parametric functions; implicit function; log. Differentiation.
16. Higher order derivatives.
17. Tangent and normal, velocity and acceleration.
18. Approximate values, maxima and minima.
19. Derivation of formulae of integration from derivative formula.
20. Integration of sum and difference of two functions.
21. Integration by substitution, integration by parts.
22. Definite integration, interpretation of definite integration.
23. Ordinary differential equations of the first order.
24. Linear differential equations with constant coefficient.

Books Recommended
1. Prasad: Differnetial Calculus.
2. Prasad:  Integral Calculus.
3. Q.S. Ahmad, M.Vaseem Ismail and S.A. Khan: Biostatistics.
4. Croxton and Frerick:  Statistics.
5. M.Vaseem Ismail: Remedial Mathematics
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Semester- III

Paper BPH- 302

PHARMACEUTICS-IV
PHARMACEUTICAL MICROBIOLOGY

INCLUDING BIOLOGICAL PHARMACY (THEORY)
Teaching Hours: 4 h/week

1. Introduction to microbiology and Study of Microbes
Microbiology and its branches and their importance
Bacteria- Classification, identification, staining, enumeration, cultivation- growth rate curve, factors
affecting growth, Bacterial metabolism- EMP and TCA pathways, Bacteriological media, Bacterial
resistance.
Viruses- Structure, reproduction, detection and identification, enumeration, bacteriophage,
Pharmaceutical significances of , moulds, yeasts, and actinomycetes

2. Immunology and Immunological Products
Introduction, types of immunity, Component of immune-system, humoral immunity, cellular immunity.
General method of the preparation of bacterial vaccines, toxoids, viral vaccine, rickettsial vaccines,
antitoxins, and other products related to immunity.   Preparation and standardization of immunological
products, e.g., BCG vaccines, diphtheria toxoids, small pox  vaccine poliomyelitis vaccine, tetanus anti-
toxin and Diagnostic biologicals.

3. Disinfection
Classification and mode of action of disinfectants, factors influencing disinfection, dynamics of
disinfection; disinfectants, antiseptics and their evaluation, antimicrobial preservative effectiveness in a
pharmaceutical product.

4. Sterility testing of pharmaceutical products
Sterility testing of products according to IP, BP and USP. Sterility testing of parenteral products - solids,
liquids, ophthalmic and other sterile products according to the I.P., B.P. and U.S.P. Sterility testing of
sterile surgical devices, dressings, implants, absorbable, haemostats, surgical ligatures and sutures,
surgical catgut .

5. Microbial spoilage and preservation of Pharmaceutical products
Types of spoilage, factors affecting the microbial spoilage of pharmaceutical products, sources and types
of microbial contaminants, assessment of microbial contamination and spoilage, preservation of
pharmaceutical products using antimicrobial agents, evaluation of microbial stability of formulations.

6. Sterilization methods and Principles
Methods of sterilization- Physical, chemical, heat, radiation, gaseous, filtration. Validation of sterilization
processes, Equipments employed in large scale sterilization. Examples of the materials sterilized by
different methods, sterility indicators.

7. Aseptic Technique
Designing of aseptic area, laminar flow equipments; study of different sources of contamination in an
aseptic area and methods of prevention, clean area classification.
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8. Fermentation Technology
Fermentation methods and general requirements, study of media, equipments, sterilization methods,
aeration process, stirring. Large scale production fermentor design and its various controls. Study of the
production of - penicillins, citric acid, fungal diastase, and dextran.

9. Microbiological Standardization
Microbiological methods for standardization of antibiotics, Radio-immunoassay.
Assessment of a new antibiotic and testing of antimicrobial activity of a new substance.

10. Control of microbial contamination during manufacture
General aspects-environmental cleanliness and hygiene, quality of starting materials, process design,
quality control and documentation.

PRACTICALS
Teaching Hours: 4 h/week

Exercises illustrating the course contents of theory including:

1. Preparation of various types of culture media.
2. Studying of different laboratory equipments and processing, e.g., B.O.D. incubator, laminar flow,
aseptic hood, autoclave, hot air sterilizer, deep freezer, refrigerator, microscopes.
3. Sub culturing of bacteria- Nutrient stabs and slants preparations.
4. Various staining methods-Simple and Grams staining.
5. Isolation of pure culture of micro-organisms by multiple streak plate technique
6. Evaluation of antiseptic and disinfectants e.g. RWC..
7. Sterility testing-different methods as per IP
8. Hanging drop slide preparation.
9. Microbial viable count in a pharmaceutical product and total count of bacteria
10.Biochemical reactions- litmus milk test, gelatin liquefaction, carbohydrate metabolism.
11. Thermal death time determination.
12. Microbiological assay of antibiotics.
13. Studying of the environment micro flora and testing of aseptic area.
14. Other experiments based on theory syllabus
Books Recommended
1. W.B. Hugo and A.D. Russel: Pharmaceutical Microbiology, Blackwell Scientific publications, Oxford
London.
2. Malcolm Harris, Balliere Tindall and Cox: Pharmaceutical Microbiology.
3. Pelczar and Reid: Microbiology.
4. Dawson and Mirne: Immunological and Blood products.
5. Rose: Industrial Microbiology.
6. Prescot and Dunn: Industrial Microbiology.
7. Probisher, Hinsdill et al: Fundamentals of Microbiology, 9th ed. Japan
8. Cooper and Gunn’s: Tutorial Pharmacy
9. I.P., B.P., U.S.P.- latest editions
10. Edward: Fundamentals of Microbiology
11. N.K.Jain: Pharmaceutical Microbiology, Vallabh Prakashan, Delhi
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12. Asgar Ali and D.C. Bhatt,: Pharmaceutical Microbiology- Concept and techniques, Birla Publications
Pvt. Ltd., Delhi.
13. Miller, B.M. and Litsky W; Industrial Microbiology, McGrawHill, New York.
14. PUBMED - on Internet (www.pubmed.com)
15. Remington’s Pharmaceutical Sciences.
16. Peppler: Microbial Technology
17. Ananthnarayan : Text Book of Microbiology, Orient Longman
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Semester-III

Paper BPH -303

Pharmaceutical Chemistry-III
(Organic & Medicinal Chemistry including Heterocyclics)

Total Teaching Hours: 4 Hrs/week
1. Aromatic Compounds Structure and resonance of benzene, aromatic character, mechanism of
electrophilic aromatic substitution, orientation effects in electrophilic substitution, nucleophilic
aromatic substitution.
2. Preparation, properties and actions of Phenols, aromatic aldehydes, aromatic carboxylic
acids, aromatic nitro compounds, aryl amines, diazonium salts, aryl halides and ketones.
3. Polynuclear aromatic hydrocarbonsNaphthalene, phenanthrene and anthracene.
4. Heterocyclic compounds Study of fundamentals of heterocyclics, nomenclature, methods of
synthesis and important chemical reactions of the following:
i. Five-membered heterocycles

Furan, thiophene, pyrrole, thiazole, oxazole, imidazole, pyrazole, triazole and tetrazole.
ii. Six-membered heterocycles
Pyridine, pyridazine, pyrimidine, pyrazine and pyrones

iii. Benz-fused heterocycles
Quinoline, isoquinoline, indole and benzimidazole

5. The following topic shall be treated covering outlines of synthetic procedures (of selected
drugs), uses, and structure activity relationship including physicochemical and steric
aspects and mode of action.
 Thyroid hormones and antithyroid drugs
 Coagulants and anticoagulants (Synthesis of warfarin, dicoumarol)
 Expectorants and antitussives
 Antiseptics and disinfectants
 Vitamins
 Diagnostic agents & hypoglycaemic agents.

PRACTICAL
Total Hours: 4Hrs/week

1. Identification of organic compounds and preparation of simple derivatives.

2. Synthesis based on O-and N-acetylation, nitration and bromination.



42

Books Recommended:

1.    R.T.Morrison and R.N. Boyd, Organic Chemistry, Allyn and Bacon Inc., Boston

(USA)

2. I.L.Finar, Organic Chemistry, Vol.1 & 11, 'Me ELBS and Longman Group Ltd., London.

3. L.M.Atherden, Bentley and Driver's-Textbook of Pharmaceutical Chemistry, Oxford

University Press, Delhi.

4. F.G.Mann & B.C.Saunders, Practical Organic Chemistry, Longman, London and New

York.

5. Vogels Text Book of practical Organic Chemistry, Longman, London. New York.

6. S.N.Pandeya, A Textbook of pharmaceutical chemistry (Heterocyclics & biomolecules)

Vol-II, S.G.Publishers, Varanasi.
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Semester-III

Paper BPH -304

PHARMACOGNOSY III
GENERAL PHARMACOGNOSY  (THEORY)

Total Teaching Hours: 4 h/week

1. Pharmaceutical Aids
Biological sources, chemical constituents, adulterants and uses of:
Starches, acacia gum, tragacanth, sterculia, guar gum, pectin, arachis oil, castor oil, sesame oil, cotton
seed oil, olive oil, cotton, silk, wool, regenerated fibres, asbestos, kaolin, prepared chalk, kieselghur.

2. Animal Products
Biological sources, chemical constituents, adulterants and uses of:
Shellac, cochineal, cantherides, woolfat, lard, beeswax, honey, musk, lanolin, gelatin.

3. Plant Products
Introduction to plant bitters, sweeteners, nutraceuticals, cosmeceuticals and photosensitising agents.

4.Toxic Drugs
Study of Allergens, hallucinogens, narcotics, toxic mushrooms.

5. Enzymes
Biological sources, preparation, characters and uses of:
Diastase, papain bromalain, ficin, yeast, pancreatin, urokinase, pepsin, trypsin, pencillinase,
hyaluronidase and stryptokinase.

6. Natural pesticides and Insecticides
Introduction to herbicides, fungicides, fumigants and rodenticides- Tobacco, Pyrethrum, Neem.

7. Adulteration and Evaluation of crude drugs
Different methods of adulteration; Evaluation of drugs by organoleptic, microscopic, physical, chemical
and biological methods. Deterioration of herbal drugs by insect.

8. Quantitative microscopy
Definition and determination of stomatal index, stomatal number, palisade ratio, vein islet number, vein
termination number, Lycopodium spore method. Micrometers and measurement of microscopic
characters.

PRACTICAL
Total Teaching Hours: 4 h/week

1. Identification of unorganized drugs through morphological, sensory and chemical
characteristic of: Agar, arachis oil, castor oil, tragacanth, acacia, gums, starches, woolfat,
lard, beeswax, honey, lanolin, gelatin, cotton, regenerated cellulose, silk, wool and
synthetic fibres used in surgical dressings.

2. Morphological description of drugs: Senna, plantago, fennel, black pepper, ginger, rauwolfia,
datura, nux vomica, nim, vinca,    podophyllum, turmeric, colchicum, cinchona,  gokhru, ergot.
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3. Quantitative microscopy (Determination of stomatal index ,determination of vein isles,
vein termination and determination of palisade ratio) e.g Senna and Datura

4. Determination of dimensions of starch grains and length of fibres.

Books Recommended
1. Trease and Evans, Textbook of Pharmacognosy.
2. T.E. Wallis: Textbook of Pharmacognosy C.B.S. Publishers, Delhi.
3. M. Heinrich, Fundamentals of Pharmacognosy and phytotherapy, Churchill, Livingstone. .
4. C.K. Kokate, P.P. Purohit and S.B. Gokhle: Pharmacognosy, Nirali Prakshan, Pune.
5. Mohd. Ali: Textbook of Pharmacognosy, CBS Publishers, New Delhi.
6. V.E. Tylor, L.R. Brady and S.B. Robbers: Pharmacognosy, K.M. Varghese Co. Bombay.
7. Mohd. Ali: Pharmacognosy (Pharmacognosy and Phytochemistry), Vol.I, CBS

Publishers and Distributors, New Delhi, Bangalore.
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Semester-III

Paper BPH -305

Pathophysiology, Toxicology, & Health Education
(Theory)
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Semester III

DM-01
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SYLLABUS

BACHELOR IN PHARMACY

(Semester -IV)

Effective from 2010-2011
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Semester-IV

Paper BPH-401

PHARMACEUTICS-V
PHYSICAL PHARMACY (THEORY)

Teaching Hours: 4 h/week
1. Complexation and Drug action
Metal complexes, organic molecular complexes, inclusion compounds, methods of analysis of complexes.
Protein binding and its determination.

2. Kinetic and Drug Stability
Rates and orders of reactions, influence of temperature and other factors on reaction rates, decomposition
and stabilization of medicinal agents, accelerated stability analysis, ICH and WHO guidelines.

3. Surface and interfacial phenomenon
Surface and interfacial tension, surface free energy, measurement of surface and interfacial tension,
spreading coefficient, complex films, adsorption phenomenon, adsorption at solid/liquid interface.
Surface activity, general classification of surfactants, hydrophilic -lipophilic system, solubilization,
factors affecting solubilization, mechanism of solubilization, pharmaceutical applications of
solubilization, co-solubilization. Micelle formation, factors affecting micelle formation- determination of
critical micelle concentration.

4. Buffers
Buffer equations and buffer capacity in general, buffers in pharmaceutical systems, preparation, stability,
buffered isotonic solutions, measurements of tonicity, calculations and methods of adjusting tonicity.

5. Rheology
Fundamentals of rheology- Introduction, types of flow, quantitative measurement of flow, mechanical
models to illustrate viscoelasticity, thixotropy, measurement of thixotropy, thixotropy in formulations,
rheology of disperse systems, application of rheology to pharmacy. Methods of measuring viscosity.

6. Micromeritics
Introduction, importance in Pharmacy, fundamental properties of collection of particles like particle size,
particle size distribution, particle shape, particle volume, particle number, surface area. Various methods
and equipments employed for size separation and different methods of size reduction.  Determination of
surface area and particle volume. Derived properties of loose powder, flow properties of powders, angle
of repose, Carr’s compressibility index, Hausner’s ratio and factors affecting flow of powders.

7. Coarse and colloidal Suspensions
Suspensions - Interfacial properties of suspended particles, settling in suspensions, formulation of
suspension. Study of different types of equipments used in suspension formulation.

8. Emulsions
Emulsions- theories of emulsification, physical stability of emulsions, preservation of emulsions,
rheological properties of emulsions, phase equilibria, emulsion and microemulsion formulation. Study of
different types of equipments used in emulsion formulation.

9. Diffusion and Dissolution
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Steady state diffusion, procedures and apparatus, USP dissolution apparatus, drug release mechanisms.

PRACTICALS
Teaching Hours: 4 h/week

1. Study of complexation.
2. Design, conduction and reporting of accelerated testing in studying chemical

stabilization against hydrolytic decomposition of drugs.
3. Determination of surface and interfacial tension
4. Determination of HLB value of surfactant by saponification method.
5. Determination of HLB value by modified Griffin acacia emulsion method.
6. Determination of spreading coefficient of organic liquid by stalagamometer.
7. Determination of CMC (Critical Micelle Concentration) of surfactants by surface

tension methods.
8. Qualitative and quantitative study of adsorption phenomenon.
9. Preparation and properties of colloids.
10. Viscosity determination of Newtonian and Non-Newtonian liquids by one point and

ultipoint viscometers.
11. Determination of particle size by various method eg. optical method, sieving method,

sedimentation method using  Andreasson pipette
12. Determination of flow properties of powder through the tube as a function of length

of tube, diameter of orifice of tube and pressure head.
13. Experiments demonstrating the measurement of angle of repose of powders and the

factors affecting flow.
14. Any other new experiment that can be included from time to time in support of' the

theoretical aspects of the course.

Books Recommended:
1. Martin: Physical Pharmacy, K.M.B. Varghese Co. Bombay.
2. A.T. Florence and D. Attwood W: Physiochemical principles of Pharmacy.
3. Shotton and Ridgeway: Physical Pharmaceutics.
4. Remingtons Pharmaceutical Sciences, Mark Publishing Co.
5. H.S. Beans, A.H. Beckett and J.E. Carless: Advances in Pharmaceutical Sciences, Vol.

1 to 4.
6. S.P.Agarwal, Rajesh Khanna: Physical Pharmacy, CBS Publishers, New Delhi.
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Semester-IV

Paper BPH-402

PHARMACEUTICAL CHEMISTRY IV

(Pharmaceutical Analysis & Inorganic Chemistry)Total Teaching Hours:4 Hrs/week

1. Introduction

Significance of quantitative analysis in quality control, different techniques of analysis. 2.

Acid-base titrations Theories of acidimetry and alkalimetry, classification, direct titration of

strong acids, weak acids, strong bases & weak bases. Theories of indicators, types of acid-

base indicators. Preparation and standardization of acids and bases. Some exercises related to

the determination of acids & bases. Some official assay procedures e.g. hydrochloric acid,

phosphoric acid, sodium hydroxide, calcium carbonate, nitric acid. 3. Oxidation &

reduction titrations: Concepts of oxidation and reduction, redox reactions, strengths &

equivalent weighs of oxidizing and reducing agents, redox indicators, potassium

permanganate titrations, iodometry & iodimetry, ceric ammonium sulphate titrations,

potassium iodate titrations. Pharmaceutical applications, preparation and standardization of

redox titrants e.g. sodium thiosulphate etc.

4. Precipitation titrations Preparation & standardization of titrants like silver nitrate,

ammonium thiocyanate; titrations according to Mohr's and Volhard's methods; ammonium

and potassium thiocyanate titrations; indicators; applications in pharmaceutical analysis,

Fajan’s method and Gaylussac’s method. 5. Diazotisation titrations Different conditions

involved in diazotisation of different amines, end point determination, and pharmaceutical

analytical applications such as in the assay of sulfonamides. 6 Gravimetric analysis

Introduction, precipitation techniques, supersaturation, co-precipitation, digestion, washing

of the precipitates, filtration paper and crucibles, ignition, specific examples of Gravimetric

estimations like barium as barium sulphate, aluminum as aluminum oxide, calcium as

calcium oxalate, magnesium as magnesium pyrophosphate. 7. Non-aqueous titrations

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

titration of weak bases, titration of weak acids. Pharmaceutical products should be selected

for illustration e.g. ephedrine and methyldopa. 8. Complexometric titrations Types of
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Complexometric titrations, metal ion, indicators, pM indicators, factors influencing the

stability of complexes and applications e.g. calcium gluconate, bismuth carbonate, bismuth

subnitrate, ligand’s and determination of hardness of water..

PRACTICAL

Total Hours: 4 hrs/week

1. Acid base titrations

Preparation and standardization of acids and bases, some exercises related to the determination

of acids and bases separately and in mixture form. Some official assay procedures e.g. of boric

acid, ascorbic acid shall also be covered.2. Oxidation-reduction titrations

Preparation and standardization of some redox titrants e.g. potassium permanganate, potassium

dichromate, iodine, sodium thiosulphate etc.Exercises involving use of potassium iodate,

potassium bromate, ceric ammonium sulphate shall be performed. 3. Precipitation titrations

Preparation and standardization of titrants like silver nitrate and ammonium thiocyanate,

titrations according to Mohr's and Volhard's methods.

4. Gravimetric analysis

Determination of water of hydration, some exercises related to Gravimetric estimation of metal

ions such as barium, magnesium & calcium shall he covered.

5. Diazotisation titration

Assay of sulphonamides like wise any two official assays.

6. Complexometric titration

Any two official assays done by this method.

Books Recommended:

1. L.M.Atherden, Bentley and Driver's Text book of Pharmaceutical Chemistry, Oxford

University Press, Delhi



56

2. G.L.Jenldns, J.E.Christian, G.P.Hager. Quantitative Pharmaceutical Chemistry, Mc-

GrawHill Company, New York.

3. Pharmacopoeia of India 1985, Govt. of India, Ministry of Health, Delhi.

4. I.Bassett, R.C.Denney, G.H.Jeffery, J.Mendham, Yogel's Textbook of quantitative

Inorganic Analysis, The ELBS and Longman, London.

5. A.H. Beckett and J.B. Stenlake, Practical Pharmaceutical Chemistry, Vol I & II. The

Athlone Press of the University of London.

6. D. A. Skoog, D. M. West, F. J. Holler, S. R. Crouch. “Fundamental od analytical

Chemistry” VIII edition, Thompson and Brookscole, Singapore.

7. Ashutosh Kar “Pharmaceutical drug analysis” II edition. New Age International Pvt. Ltd,

New delhi.
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Semester-IV

Paper BPH-403

Pharmacology- I
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Semester-IV

Paper BPH- 404

COMPUTER APPLICATIONS

Teaching Hours: 3 h/week

1. Fundamentals of Computers
Computers, its types and uses, computer generations, hardware, software, elements of a computer
system.

Number Bases-Decimal, binary, octal, hexadecimal, data representation.

Storage devices - Primary memory, hard disk, floppy disk, CDROM.

Input and output devices.

2. Programming
High level languages, machine languages, syntax, semantics.

Program design aims- Stages in programming, flow charts.

3. Application Software
Wordprocessing techiques, file manipulations and formatting, printing setups, mail-merge. Table
handling. Mathematical equations, graphs, picture handling and drawings.

About spredsheet programs, workbooks/worksheets, Formatting of sheets, Formulae and functions,
graphs. Import and export of files/ data.

Presentation Packages, slide designing, graphs. Import and export facilities.

4. Operating System-DOS, Windows and Unix
Operating system-definition, organization, functions, operations and types, history of DOS, Windows
and UNIX operating systems, handling of drives, directories and files, commands-internal, external.

Program groups, items, icons, clipboard, folders, task swapping.

Major differences between DOS and UNIX operating systems

5. Data Transmission and Networks
Hardware and software components. Seven layer model. Bus, star and ring topologies.

6. Programming Language ‘C’
Data types, constants, variables, arithmetic and relational expression, symbolic constants, input and
output, increment and decrement operators, assignment statement, if-else, switch statements.
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Loops-while, do-while, for-transfer statements, functions, header files, recursion, pointers and arrays,
structures.

PRACTICALS

Teaching Hours: 3 h/week

MS Office—MS word. MS Excel.

Powerpoint, DOS Comands

Books recommended

1. Bryon S. Gottfried: McGraw Hill Book Co. (Schaum’s Series) Programming with C.
2. E. Balagumswamy: Tata McGraw Hill Publishing Co., Programming in C.
3. John Sheeley and Roger Hunt: Computer Studies, First Course, Delhi: A.K. Wheeler & Co 1986.
4. R.J. Scidal, and M. L. Rubin (Ed.): Computer and Communications: Implications for Education.

Academic press. 1977.
5. V. Rajaraman: Fundamental of Computers, IInd Edition, East Economy Edition.
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SYLLABUS

BACHELOR IN PHARMACY

(Semester -V)

Effective from 2010-2011
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Semester-V

Paper BPH -501

PHARMACEUTICS-VI
PHARMACEUTICAL FORMULATION AND COSMETOLOGY  (THEORY)

Teaching Hours: 4 h/ week

1. Preformulation studies
i) Study of physical properties of drugs like physical form, polymorphism, solubility, salt formation,
dissolution and partitioning effects and their influence on formulation, stability and bioavailability of
products.
ii) Study of chemical properties like hydrolytic degradation, oxidation, racemization, decarboxylation,
polymerization and their influence on formulation and stability of products. Drug substance –
excipient interaction study.
iii) Study of pro-drugs in solving problems related to stability, bioavailability and elegancy of
formulations.

2. Raw materials used for Cosmetic preparations
Surfactants, humectants, preservatives, herbal materials, perfumes, colors (FD &C approved Dyes
and types of dyes)

3. Skin Care Products
Introduction to anatomy and physiology of skin, formulation of skin cleansers and moisturizers, sun
screen products.

4. Color Cosmetics
Lipsticks and nail lacquers

5. Dental Products:
Dentifrices, tooth powder and tooth paste.

6. Hair Care Products
Introduction to hair structure, shampoos, hair conditioners, hair setting lotions, hair
creams, hair bleaches and dyes.

7. Personal Hygiene Products
Shaving soaps and creams, after shave preparations, antiperspirants and deodorants.

8.  Blood Products and Plasma Substitutes
Classification of blood products; collection, processing and storage of whole human blood,
concentrated human RBCs, dried human plasma, human fibrinogen, human thrombin, human normal
immunoglobulin, human fibrin foam, plasma substitute, ideal requirements and large scale
preparation of dextran.

9. Radio Pharmaceuticals
Production of radiopharmaceuticals, radiation hazards, radiological safety, medical and
pharmaceutical applications of radiopharmaceuticals.

10. Evaluation and QC of Cosmetic Products.

PRACTICALS
Teaching Hours: 4 h/ week

Preparation and quality control tests for:
i) Cold cream
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ii) Vanishing cream
iii) Cleansing lotion and cream
iv) Moisturizing cream
v) Tooth powders
vi) Tooth pastes
vii) Hair creams
viii) Hair setting lotions
ix) Shampoos
x) Hair colorants
xi) Shaving creams
xii) After shave lotions
xiii) Other cosmetics
xiv) Stability study of some formulations.

Books Recommended

1. G. S. Banker and C. T. Rhodes: Modern Pharmaceutics, Second Edition, Volume 40, Marcel
Dekker, Inc., New York, 1990.

2. L. Lachman, H. A. Lieberman and J. L. Kaing: The Theory and practice of Industrial Pharmacy,
Vargheese Publishing House, Mumbai, 1987.

3. M. E. Aulton: Pharmaceutics, Science of Dosage Form Design.
4. Remington's Pharmaceutical Sciences.
5. E.A.Rawlins: Bentley’s Textbook of Pharmaceutics, University Printing House, Oxford, 1988.
6. J. Swarbrick: Current concepts in the pharmaceutical Sciences: Dosage form. Design and

Bioavailability, Lea and Febiger, Philadelphia, 1973.
7. L.Z. Benet: Biopharmaceutics as the basis for the design of drug products, In Drug Design.
8. A. Martin: Physical Pharmacy, Vargheese Publishing House, Mumbai, 1991.
9. B.M.Mittal, Textbook of Pharmaceutical formulation.
10. D.F.Williams and W.H.Schmitt: Chemistry and Technology of the cosmetics and Toileteries

Industry.
11. Harry's Cosmetology
12. W.A.Poucher: Perfumes, Cosmetics and Soaps Vol. I, II and III Chapman and Hall London.
13.  F.Y. Wells and H.Lubove: Cosmetics and the Skin, Reinhold Pub. New York.
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Semester-V

Paper BPH -502

Pharmaceutical Chemistry-V
Pharmaceutical  Analysis-II-

(Physical Chem. & Principals of Instrumental Analysis)

Teaching Hours: 4 h / week

1. Solutions

Solution, expressing concentration of solutions, solution of solid in liquids, factor influencing solubility,
ideal and non ideal solution.

2. Colligative properties

Lowering of vapour pressure and Raoult's Law, osmosis and osmotic pressure, measurement of osmotic
pressure, pharmaceutical applications of osmosis, theories of semipermeable membranes, elevation of
boiling point and its experimental determination, depression of freezing point and its determination).

3. The Distribution law

Distribution coefficient, distribution law, conditions for validity of distribution law, association of solute
in one of the solvents, dissociation of the solute in one of the solvents. The solute enters into chemical
combination with one of the solvents. Application of distribution law, solvent extraction method.

4.  Chemical Kinetics

Rate equation and order of a reaction, rate constant or velocity constant, molecularity of a reaction, order
and molecularity of simple reactions, factors influencing rate of reaction, unit of rate constant, zero order
reactions, first order reactions, pseudo first order reactions.

5. Catalysis

Homogeneous and heterogeneous catalysis, acid base catalysis, theories of catalysis, poisoning and
applications of catalysis. 6. Thermodynamics

First law of thermodynamics, work done in expansion of gases, internal energy, enthalpy, heat capacity.
7. Potentiometric analysis

Electrode potential, electrodes, galvanic cell, convention to write a galvanic cell, pH determination,
application of potentiometric titrations.
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8. Conductometric analysis

Definitions, cell contant, variance law’s, measurement of conductance, application of conductometric
titration..

9. Aquametry

Brief account of aquametry, physical and chemical methods for water determination, Karl Fischer's
spectrophotometric method, gas chromatography, electrochemical methods.

10. Spectrofluorimetry

Fluorescence, spectrofluorimetry and analytical factors. Principles of turbidimetry, Instrumentation

11. Chromatography

Fundamental principles of chromatography, adsorption, partition, column, paper, thin-layer
chromatography.

12. Polarimetry

Principle, polarization types of molecules analyzed, optical rotation, factors affecting instrumentation and
application

13. Refractometry

Refractive index, factors affecting, measurement of refractive index, instrumentation and application,
molecular refractivity & chemical constitution.

PRACTICAL Teaching Hours: 4 h / week

Experiments based on surface tension, viscosity, partition coefficient, kinetics, solubility product, and
critical solution temperature. Exercises involving Polarimetry,  refractometry and pH-determination.  TLC
and Paper chromatography.

Books Recommended:
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1. J.R. Barrante, Physical Chemistry of Life Sciences, Printeil.

2.     K.J. Laidler, Physical Chemistry with Biological Applications, Benjamin.

2. S.C. Wallwork, Physical Chemistry for Students of Pharmacy and Biology, Longman.
3. L. M. Atherden, Bentley and Drivers'-Textbook of Pharmaceutical Chemistry, OxfordUniversity

press, Delhi.
4. A.J. Mce, Physical Chemistry, E.L. B.S., London.
5. H.H.Willard, L.L. Merritt and J.A. Dean, Instrumental Methods of Analysis, Van Nostrand

Reinhold, New York.
6. Samuel Glasstone and David Lewis, Elements of Physical Chemistry, Macmiilan Press,  London.
7. A.H. Beckett and J.B. Staenlake, Practical Pharmaceutical Chemistry, Vol. 1 and 11. The Athlone

Press of the University of London.
8. K.A. Connors, A Textbook of Pharmaceutical Analysis Wiley - Interscience, New York.
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Semester-V

Paper BPH -503
Pharmaceutical Chemistry-VI

(Chemistry of Natural Products)

PHARMACEUTICAL CHEMISTRY- VI

(CHEMISTRY OF NATURAL PRODUCTS) -THEORY

Teaching Hours: 4 h / week

1. General methods of isolation of natural products, belonging to different groups.

2. Carbohydrates

An account of the chemistry of mono, di- and polysaccharides: glucose, fructose, sucrose, maltose,
lactose, cellulose, starch, glycogen and Chitin. Study of the naturally occurring glycosides (excluding
cardiac glycosides) Indican ruberythric  acid,  amygdalin, salicin,  sinigrin and arbutin.

3. Proteins and amino acids

Classification, general methods of preparation and properties of amino acids, general nature of proteins,
classification of proteins, End group analysis, Basic idea regarding primary, secondary, tertiary and
quaternary structure of protein.

4. Terpenoids

Introduction, classification, isolation methods, general methods of structure determination, chemistry and
synthesis of monoterpenoids; acyclic monoterpenoids e.g. citral, monocyclic monoterpene : α-pinene,
camphor, sesquiterpenoids: fernesal.

5. Alkaloids

Definition of alkaloids, classification, isolation, general methods of determination of structure, estimation
of functional groups, structure elucidation and syntheses of some selected simple members, ephedrine,
nicotine, atropine, quinine, morphine and reserpine.

6. Xanthine bases

Introduction in relation to uric acid, Isolation, structure determination and synthesis of Caffeine,
theophylline and theobromine.

7. Study of the chemistry of lipids (fats, oils and waxes); phospholipids.

8. Chemistry of Nucleic acid (Preliminary studies along with synthesis of purine and pyrimidine bases).
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PRACTICAL Teaching Hours: 4 h / week

1. Analysis of fixed oils:, determination of acid value, saponification value, iodine value, ester value and
hydroxyl value. 2. Isolation of a few naturally occurring compounds such as caffeine, from tea leaves. 3.
Estimation of following organic groups: hydroxyl (alcoholic and phenolic), amino, carboxylic groups and
acetyl group.

Books Recommended:

1 . I.L.Finar,'Organic Chemistry VoI-II, The English Language Book Society, London.

2.     Pharmacopoeia of India 1985, Govt. of India, Ministry of Health, Delhi.

3.     R.K.Bansal, Heterocyclic Chemistry, Wiley Eastern, New Delhi.

4.     Joul Smith, Heterocyclic Chemistry, ELBS, London.

5.     O. P. Agarwal : chemistry of natural products. Vol I & II.
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Semester-V

Paper BPH -504
Pharmacognosy- IV

(Pharmacognosy and Phytochemistry- I)
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Semester-V

Paper BPH -505
Biochemistry-I
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SYLLABUS

BACHELOR IN PHARMACY

(Semester -VI)

Effective from 2010-2011
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SYLLABUS

BACHELOR IN PHARMACY

(Semester -VII)

Effective from 2010-2011
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SYLLABUS

BACHELOR IN PHARMACY

(Semester -VIII)

Effective from 2010-2011
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