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ADMISSION & EXAMINATION RULES

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

BACHELOR IN PHARMACY

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 structurewith credits:

this course are listed below. The course contents are given in the syllabus.

The numbers of hours of teaching in theory as well as practical in the various subjects of

Semester-I

S.no | Subject Coursecode | Min teaching Hrs. per week Total
Semester | Theory Practical

Hrs | Credit | Hrs | Credit | Hrs | Credits

1 Pharmaceutics - | BPH-101 04 |04 04 |02 08 06
(Introduction to Pharmacy)

2 Pharmaceutics - I BPH-102 04 |04 04 |02 08 |06
(Unit Operation)




3 Pharmaceutical Chemistry-I BPH-103 04 |04 04 |02 08 06
(Inorganic Med. & Pharm Chem)
4 Pharmacognosy-| BPH-104 03 |03 03 02 06 05
(Pharmaceutical Biology-1)
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-I1
S.no | Subject Coursecode | Minteaching Hrs. per week Total
Semester - | Theory Practical
Hrs | Credit | Hrs | Credit | Hrs | Credits
1 Pharmaceutics— |11 BPH-201 04 04 04 02 08 06
(Dispensing Pharmacy)
2 Pharmaceutical Chemistry-11 BPH-202 04 |04 04 |02 08 06
(Organic Chemistry)
3 Pharmacognosy-I1 BPH-203 03 |03 03 |02 06 |05
(Pharmaceutical Biology-I11)
4 Human Anatomy & Physiology-ll | BPH-204 03 |03 03 02 06 05
Total credits | 22
Semester-111
S.no | Subject Coursecode | Minteaching Hrs. per week Total
Semester —111 Theory Practical
Hrs | Credit | Hrs | Credit | Hrs | Credits
1 Pharmaceutical maths BPH-301 04 |04 04 |04
& Biostatistics (Statistics &
calculus)
2 Pharmaceutics-1V (Pharmaceutical | BPH-302 04 |04 04 |02 08 06
Microbiology including Biological
Pharmacy)
3 Pharmaceutical chemistry 111 BPH-303 04 |04 04 |02 08 06
(Organic & Medicinal Chemistry
including Heterocyclics)
4 Pharmacognosy-I11 BPH-304 04 |04 04 |02 08 06
(General Pharmacognosy)
5 Pathophysiology, Toxicology BPH-305 02 02 02 02
& Health Education
6 Disaster management DM-01 03 |03 03 03
Total credits | 27




Semester-1V

S.no | Subject Coursecode | Minteaching Hrs. per week Total
Semester -1V Theory Practical
Hrs | Credit | Hrs | Credit | Hrs | Credits
1 Pharmaceutics- V (Physical BPH-401 04 |04 04 |02 08 | 06
pharmacy)
2 Pharmaceutical Chemistry IV BPH-402 04 |04 04 |02 08 | 06
(Pharm. Analysis & Inorganic
Chemistry)
3 Pharmacol ogy-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 Coursecode | Minteaching Hrs. per week Total
Semester V Theory Practical
Hrs | Credit | Hrs | Credit | Hrs | Credits
1 Pharmaceutics-V1 (Pharm BPH-501 04 04 04 |02 08 06
formulation & Cosmetol ogy)
2 Pharmaceutical Chemistry-V BPH-502 04 04 04 |02 08 06
Pharmaceutical Analysis-1|
(Physica Chem. & Principals of
Instrumental Analysis)
3 Pharmaceutical Chemistry-VI BPH-503 04 04 04 |02 08 | 06
(Chemistry of Natural Products)
4 Pharmacognosy-1V BPH-504 02 02 03 02 05 04
(Pharmacognosy &
Phytochemistry-I)
5 Biochemistry-I BPH-505 02 02 03 02 05 04
6 Pharmacognosy Tour *T 02 P02 04
(Collection of medicinal plants &
preparation of herbarium)
Total credits | 30

*T =Tour, *P= Project




Semester-VI

S.no | Subject Coursecode | Minteaching Hrs. per week Total

Semester-VI Theory Practical
Hrs | Credit | Hrs | Credit | Hrs | Credits

1 Pharmaceutics-V1I (Hospital & BPH-601 04 |04 04 |04
Clinical Pharmacy)

2 Pharmaceutics-VIII (Forensic BPH-602 04 |04 04 |04
Pharmacy & Ethics)

3 Pharmaceutical Chemistry-VII BPH-603 04 |04 04 |02 08 06
(Medicina Chemistry-I)

4 Pharmacognosy-V BPH-604 02 02 03 02 05 04
(Pharmacognosy &
Phytochemistry-I1)

5 Pharmacol ogy-I1 BPH-605 04 |04 04 |02 08 06

5 Biochemistry-11 BPH-606 02 |02 03 |02 05 |04

Total credits 28

Semester-VI|

S.no | Subject Coursecode | Min teaching Hrs. per week Total
Semester-VII Theory Practical

Hrs | Credit | Hrs | Credit | Hrs | Credits

1 Pharmaceutics-1X (Pharm BPH-701 03+ | 04 04 |04
Management) 1P*

2 Pharmaceutics-X (Pharmaceutical | BPH-702 04 04 |02 08 06
Technol ogy)

3 Pharmaceutical Chemistry-VIII BPH-703 04 04 |02 08 06
(Medicinal Chemistry-I1)

4 Pharmacognosy-V | (Industrial BPH-704 02 02 04 |02 06
Pharmacognosy-I1)

5 Pharmacology-I11 BPH-705 02 02 04 |02 06

Total credits | 24

Semester-VIlI

S.no | Subject Coursecode | Min teaching Hrs. per week Total
Semester-VII1 Theory | Practical




Hrs | Credit | Hrs | Credit | Hrs | Credits
1 Pharmaceutical Biotechnology BPH-801 03 03 03 02 06 05
2 Pharmaceutics-X| BPH-802 04 |04 04 |02 08 |06
(Biopharmaceutics &
Pharmacokinetics)
3 Pharmaceutical Chemistry-1X BPH-803 04 |04 04 |02 08 |06
(Medicina Chemistry-I1)
4 Pharmacognosy-VII (Industrial BPH-804 02 02 02 06 04
Pharmacognosy-I1)
5 Pharmacology-I1V BPH-805 02 02 04 |02 06 04
6 Industrial Visit-Pharmaceutics Tour | --- *T 102 P02 04
Total credit | 29
*T =Tour

Total creditsin 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
sessiona 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.

€) 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.




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 aroll 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 shal 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.

0)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 | and 1) examination within two academic years,
and must compl ete the full course of study within prescribed span period of seven years.



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 Caendar of Jamia Hamdard. The Theory and Practicals will form
separ ate 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 mor e than Five paper s/subjects.

(i) 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.

(i) 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 | and I1) 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 approva 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 clam to
continue the studies and that his/her name may be struck off the rolls.

€) 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 | and Il (first year)
examination within two academic year, and successfully completing all the
requirements of the programme of study within seven years from admission.

9



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 111 to V111 semester examinations, as indicated below.

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

b) Candidate securing 75% or above marks in any subject(s) and have passed in al 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 | and Il) 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 alowed to
avail one more chance in the subject concerned, as a special case.

A candidate who qualifies all papers but failsin 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 VIl in the concerned subjects as a hard case. Such a
student shall have to appear in sessiona tests, practicals internal assessments in the
concerned subject, and will be required to clear the backlog in the end term examination.

10
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20" Janusry 2011

OFFICE-QORDER

To streamline the examination system Keeping in view the problem faced by the students,
Hon'ble Vice-chancellor has taken following decisions: This will be applicable from this
academic session to 2l| undergraduate courses offered in Jamia Hamdard,

l. A candidate who has been admired in the 1* Semester in any course offered in
Jamia Hamdard will be promoted to the higher class in dccordance with the
following conditions:

(i) No candidare of 1" Semester will be promoted to 2" Semester if he/she
faiied/detained in more than 5 papers. Such candidates will have to sesk re-
admission in the 1" Semester in the next acadernic session as a regular
student. Same rules will apply in other semesters.

(if) A candidate shall not be promoted to the 3™ semester if he/she carries a
backlog of more than § papers. The same restriction will aiso be applicable
for promotion to higher semester

2. Detained papers on account of attendance will be counted as the uncleared papers
for promotion to the next semester.

3. There will be no change in the sessional marks:
4. The above decision will be applicable onl v inthe undergraduate ¢lasses,

This has been isfued with the approval of Hon'ble Vice-Chancellor

(Prof. Ehsan Ahmad Khan)
Contreller of Examinations
& Admissions

Copy to-

. All Deans of Faculties
. All Heads of Departments
Secretary to Vice-Chancellor for information please

Lad Pk =~



SYLLABUS
BACHELOR IN PHARMACY
(Semester -1)
Effective from 2010-2011
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Semester-|

Paper BPH-101
PHARMACEUTICS |
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 specia reference to Indian Pharmacopoeia, B.P. and U.S.P.,
Monograph study

3. Galenicalsand 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
i) 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 medicina and pharmaceutical applications. Detergency,
emulsification, wetting agent, foaming agent, antifoaming agent, suspending and emulsifying agents.
Polymers, its classification and application.

13



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 for ms.

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. Seadling of ampoules

Books Recommended:

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

2. The Extra Pharmacopoeia-Martindale (L atest 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).

14



Paper BPH-102

PHARMACEUTICS I
UNIT OPERATIONS- (THEORY)
Teaching Hours: 4 h/week
1. Introduction
Introduction to unit operation and pharmaceutica 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.

M easurement of pressure: Manometers, Types of flow, Reynold's number and its significance;
distribution of velocities in a pipe; friction losses; pipefittings and joints.

M easurement 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, unidirectiona 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.
Digtillation: Importance of digtillation in Pharmacy, methods of distillation. Theory of distillation,
Azeotropic and zeotropic mixture, phase diagrams. Rectification and types of columns, molecular
didtillation; 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

15



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 filtersincluding filter press, rotary filter, edgefilter.
Factors affecting filtration

10. Crystallization
Characterization of crystals and factors affecting them, suppersaturation theory and its limitations,
nucl eation 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. Cdlibration of rotameters.

4. Efficiency of asimple 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: Chemica 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

poH-C3

PHARMACEUTICAL CHEMISTRY |

PHARMACEUTICAL CHEMISTRY I

ISORCANIC MEDICINAL PHARMACEUTICAL CHEMISTRY (THEORY)

Teachine Hours gesheak: 4 h/wh

e rinces of imperitics in pharmaceutical substances
Imporince of limit test and general prnciples and procedure for it tests of cnoniuc,
sulphate, iron, arsenic. lead and heavy metals

B. 1he lollowing topics will be trealed covering an autline of methods of preparation,
tests for identity, assay procedure and pharmaccutical wses of compounids coverv.d
wiiler following headings:

Fharmaceutic al aids and necessities

'l‘

td

a.
b.
L.
o

Acids {bore acud, HCI), ™

bases (Sodium hydroxide, strong ammonium hnlmdp]

buffers (acetate and phosphate buller),

antioxidanis (hypoposphorous acid, sodium bisalphite, sodium thiosulphate,
sodvim nitnte),

water and pharmaceutically acceptable glass

Major intra and extra cellular clectrolytes

a
b

d

Major physioloweal ons

Flectrolytes used m replacement therapy (sodium chlonde, potassium chioride
and thesr preparalions)

Physiologic al acid-base balance and Electrolytes used (sodium and potassium
acctate, sdium bicarbonane, sodium and potassium citrate. sodium laciate,
ammuonium chlonde injectiion)

Elecrrolyte combination therapy

Fssential and trace ions

Copper, ane, iron, selenium, sulfur and wdine

Castrointestinal agenis

Acidifying agents (dil HCI, ammomum chlonde)

antacids (sodwem bicarbonate, almunom hydoxide el calcium  carbonare.
magnesium carbanate, magnesium tnsilicate, magnesium oxide)

Protective and wdsorbents (hismuth subcarbonate, kaoln, Tale, calaming, sinc
oxide)

Salme catharties {sodium potxsiom tanmie, magnesium sulphate)

Kadiopharmac cutical used in medicine

Radio activity, 1siopes, Therapeutic application of isotopes, diagnoste applieation
of soHopes, mesurement of radioacnvity, Kadw opague contrast media (basnum
sulphane)

6, Topical agenis

5
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- A atimicooiaus  invaioeen DoloNIge,  polassium  peimagnate, chionmated hime,

yne fone ackd. sifver mrate. suotimed sulphur, precipiated sulphr)

b Astnngents (Alum, zine sulpha-

. Deuntal products

Antigancs agents and dentifnce (Sodwm flounde, stannous  Hounde, caloum
carbonate, dicalcram phosphate, 2ine chlonde)

L

a
b
C

d

AMiscellancous Inarganie Pharmaceniical agenis

Inhalants (Oxygen, carbon dioxade),

respiratory stimulants {(ammonum carbonate).

expectorants and emetics  (ammonium chinde, potassum odde, antimony
potassium tartrale)

antidotes (sodium nitnte)

PRACTICAL
Teachtag Lot Hours pecsmuk: 4 hr| wWeaR

1. Limit tests for impurities in pharmacopial compounds (chlonde, sulphaic, 1iron)
2 Stndardisation of sulphunc acid, hydrochlone aad, sodium hydroxide, potassium
permanganate, sodium thisulphate

3. Quanttative analysis-nssay of the following compounds will be done: solution of
ammonia, boric acid, sodium bicarbonate, sodium carbonate, ferrous sulphate, strong and
weak 1odine solutions, copper sulphate, chlonnated hme, sodium chlonde, ammonium

chlonde

Books Recommended

1. LM Atherdon, Bently and Drivers, Textbook of pharmaceutical chemistry, Oxfond, University

press, Delin

2. Pharmacopoeia of India, Govt. of India, Ministry of Health, Delhs.

3. J 1 Block. E Roche, TO Soine and C 0. Wilson, Inorganic Medicinal and Pharmaceutical

chemistry, Lee Febiger, Phuladelphia PA
4.8 N Pandeya, A Textbook of inoname medicnal chemistry, § G Publishers, Varinas
& M Al Textbook of Pharmaceutical Inorganic Chemistry, CBS, New Delh
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Paper- 104

PHARMACOGNOSY |
(PHARMACEUTICAL BIOLOGY-1) (THEORY)
Teaching Hours: 3 h/week

1. Introductory Phar macognosy

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

2. Classification of crudedrugs

Based on alphabetical, morphological, pharmacol ogical, chemical, taxonomical and chemotaxonomical
methods; organized and unorganized drugs; official and unofficia drugs.

3. Sources of crudedrugs
Plants, Animals and minerals; marine products; plant tissue culture.
4. Factorsinfluencing 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.Techniquesin 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

Trease and Evans, Textbook of Pharmacognosy.

T.E. Wadllis: Textbook of Pharmacognosy C.B.S. Publishers, Delhi.

AC. Dutta: Botany for Degree students, Oxford University Press, New Delhi.
. Mohd. Ali: Text Book of Pharmacognosy, CBS, New Delhi.

. C.K. Kokate, A.P. Purohit and S.B. Gokhle: Pharmacognosy

oUuRWNR

Bombay.
Saroja Joshi and Vidhu Aeri: Practical Pharmacognosy, Frank Bros, New Delhi.

N

V.E., Tylor, L.R. Brady and S.B., Robbers: Pharmacognosy, K.M. Varghese Co.
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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.

1) Study of human skeleton, joints and their classification.
2.Cdl
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.
i) Mechanisms and e ectrophysiology of membrane.
iii) Signaling at the cell surface.
5. Nervous System

i) General anatomy and physiology of neurons, synapses, neurochumoral transmission, principa
neurotransmitters.

ii) Central nervous system, its various parts and their functions.
iii) Cerebral cortex, intellectua functions of the brain, learning and memory.

iv) Limbic system & Hypothalamus, behavioural and motivational mechanisms, regulation of body
temperature.

21



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.
1) Study of models of organs of various body systems.
1ii) 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

Syjit K. Chaudhuri: Concise Medical Physiology.

C.C. Chatterjee: Human Physiology.

Kathleen JW. Wilson Ross and Wilson: Anatomy and Physiology in Health and IlIness
T.W.A. Glenister and Jean R.W. Ross: Anatomy and Physiology for Nurses

Arthur C. Guyton: Textbook of Medical Physiology.

Cyril A. Kedle, Erie Neil, Norman Joels and Samson Wrights: Applied Physiology.

ok wbdE

Practical

1. Shukant R. Apte: Experimental Physiology.

2. Ramesh K. Goyal, Natyar M. Patel and Shailesh A. Shah: Practical Anatomy, Physiology and
Biochemistry.

3. SirJohnY. Dacieand S. M. Lewis: Practical Haematology.
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ES-01

Environmental Sciences

eHER LDUCATION

.L'.«-"LTui: 1: The multidisciplinary nature of environmenial studies

Definitdon, scope and imporance

(2 lectures)

Meed for public awareness

Vf"ﬂnitz: Natural Resources:

Renewable and non-renewahble resources:

Natural resources and associated pm?lqms.

(a)
ib)
(c)

id)

« (=)

®H

Forest resources: Use and over-exploitation, deforestation, case studies. Timber
extraction, mining, dams and their effects on forests and tribal people.

Water resources: Lse and over-utilization of surface and ground water, floods,
drought, conflicts over water, dams-benefits and problems.

Mineral resources: Use and exploitation, environmental effects of extracting and
using mineral resources, case studies,

Food resources: World food problems, changes caused by agriculture and
pvergrazing, effects of modern agriculture, fertilizer-pesticide problems, water
logging, salinity, case studies.

Energy resources: Growing energy needs, renewable and non-renewable energy
sources, use of alternate energy sources, case sudies.

Land resources: Land as a resource, land degradation, man induced landslides,
soil erosion and deserification.

. Raole of an individual in conservation of natural resources.

. Equitable use of resources for sustainable |ifestyles.

lv/ﬁ:iIS:Emyxtnm:

-

(8 Lectures)

= Concept of an ecosystem

s Srructure and function of an ecosystem /



P T e, LRSI Ll LU T T =

Energy flow in the ecosysem

Ecological succession

Food chains, food webs and sooiogical pyramids

Introduction, types. characteristic features, structure and function of the following
BCOSYSIEM:

Forest ecosystem

Grassland ecosystem

Desert ecosystem

Aquatic ecosystems (ponds, strearns, lakes, rivers, ocean estuaries)

B o og P

b

{6 Lectures)

‘/uﬁm Biodiversity and its conservation

Introduction — Definition: genetic, species and ecosystem diversity

Biogecgraphical classification of India

Value of biodiversity: consumptive use, productive use, social, ethical aesthetic and

option values

Biodiversity at global, national and local levels

India as.a mega-diversity nation

Hot-spots of biediversity 1
Threats to biodiversity: habitat loss, poaching of wildlife, man wildlife conflicts
Endangered and endemic species of India

Conservation of biodiversity: In-situ and Ex-situ conservation of biodiversity

{8 Lectures)

nit 5: Environmental Pollution
Definition

Causes, effects and control measures of:
a. Alr pollution
b. Water pollution
c. Soil pollution
d. Marine pollution

g. MNoise pollution

T
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L Thermal pablution

z, .‘-iuc]eurpﬂ!furit}n
. Solid wsea Managemen: Caugas,

effects und coniro]
ndustrial wastes

measures of yehan and

Role of an individya) in prevention of polhstion
Falluticn case snidjes

Disaster management: flopds, carthyuake, Syclone and lands

m

lides
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SYLLABUS
BACHELOR IN PHARMACY
(Semester -11)
Effective from 2010-2011
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Semester |1
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, chemica and therapeutic incompatibility.

4. Powders

Types of powders, their merits and demerits, classification of powders, compounding, storage and
packaging of powders requiring specia 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 idea
ointment base, preparation, packaging, labeling and storage of ointments. Evaluation of Qintments.
Pastes, Jellies, Poultices; Formulation.

Suppositories and Pesseries: Types, suppositories bases, displacement value, preparation, packaging,
labeling and storage.

10. Sterile Dosage forms
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Definition, types, merits and demerits. Elementary study of the formulation characteristics of the following
types: Injectable preparations, ophthamic and ENT products, Total Parenteral Nutrition, diaysisfluids.
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 methodol ogy, 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. Phar maceutical Calculations

Introduction to Imperial, metric and S.1., weights and measures, interconversion. Calculations of reducing
and enlarging recipes; percentage calculations, % wi/v, v/v, and w/w, alcohol dilutions, use of aligation
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. AK. Guptaand S.S. Bgjg: Introduction to Pharmaceutics-11, 2™ Ed,CBS Publishers, New Delhi.
6. Cooper and Gunn: Dispensing for pharmaceutical students, 12" Edition, CBS Publishers, Delhi.
7. B.M. Mittal: Textbook of Pharmaceutical Formulation, 4™ Edition, Vallabh Prakashan, Delhi.

8. Merck Manual: www. Merck.com/ pubs/manual.

9. James Swarbrick and James C. Boylan: Encyclopedia of pharmaceutical Technology,

Voal. 12,- Prescribing of Drugs - pp-443-464, Marcel Dekker Inc. New Y ork.

10. Asgar Ali and A.D. Mahamuni: Pharmaceutics-I1 (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-I|

Paper BPH- 202 Pharmaceutical Chemistry-I1

.

(Organic Chemistry)

Sawn B
Q'P H_',it-;.._ ﬁqnnuntm MMICAL CHEMISTRY 11
ORCANIC CHEMISTRY (THEORY)
Teaching Hours 4 h‘f e k2

i. Basic Principles and concepts of Organic Chemistry:

Polanty of bonds & molecules, dipsle moment, resonance, inductive and electromens efrecis,
intrm-molecular and intermolecular hvdroeen bondine. hvperconiueation

1, Stereochemisiry:

Isomensm, nomenclamre of somens,  slersoisomensm,  disstenomensm,  enanuomens,
Specificanon of R and S, D and L. configumtion, mesostiuctures, Racemic modificanon and
resolution of receme mixtures, conformational analysis, peometncal isomensm, determination
of confipuration and opucal activity.

Sirucivre, nomenclature, preparaiion and reactions/properiics af the following groups of
compounds (incloding mechanism of resctions wherever necessary).

A Aliphatic & Alicyelic Hydrocarhons:

Alkanes, atkenes, alkynes, eveloalkanes, Bayer strun theory

4. Alkyl & Acyl Halides:

SN' and SN reactions, mechamsm and stereochemistry, Dehydrohalogenation of alkyl halides,
E; and E; mechanism, chloroform, carbon tetrachlonde, trnichloroethylene and halothane.

5. Aliphatic Alcohols:

Prnmary, secondary and ferbary alcohol, methancl, ethanol, proof spint, denatured alcohol Di
and trihydric alcohols: glycols, glyceral, ethylene glycol, propylene glycol, dimercaprol.

6. Ethers:

Thioethers, divinyl ether.

7. Aldehydes and Ketones:

Formaldehyde, acetaldehyde and its polymers, mechanism of Aldol condensation, Classen
condensation, Canntzzaro's resciion, Bensoin condensabion, Perkin’s condensation, Witting
reaction, Mannich reaction.

8. Carboxylic Acids.

Formic acid, acetic acid, oxalic acid, lacne acid, gluconic acid

9, Esters

Lactides, Lactanes, ethyl acetnte, ethyl mine

10, Amides and Imides

Succinamide, succinimide, gluleramide, glutenmide

11. Aliphatic amines and related compounds:

Alkylamines, Holfmann's rearrangement, differentintion of 1°, 2° and 3" amines, f-hydmxy and
fi-halo-alkylamines, diamines, wrea and ureides, cramiphen hydrochlonde, dicyclamine
hydrochlonde, mustine hydrochlonde, cyclamic acid, thiambufosine
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1&Oreanometaliic compounds
(wienara’s reagent. their preparation & synthetic applications

13 Carbanion-

Reactions mvolving Carbanions malonic ester, synthesis of carboxvlic acids, acetoacetic esier,
synthesis of ketones, Decarboxylation of f-ketoacids and malonic acids, direct and indireet
atkylanon of esters and ketones, alkylanon of carbonyl compounds via enamines, a. [i-
unsaturated carbonyl compounds (conjugate addition) mcluding Michael and Diels- Alder
reacton.

"T.Eﬂ_c\T PRACTICAL e \'\} o 2

L. Lassaigne’s test for N, S and halogens

2. Idennfication of organic compounds based on solubility and functional group test (aliphatic
and aromatc acid, amines, aldehydes and ketones, phenol, alcohol, esier, amide, anilide, nitro)
J.Performance of qualitative test for alkaloids, carbohydrates, plycosides, proteins and amino
acids.

4. Test for idenuty of selected drugs: atropine, caffeine, quinine, glucose, sucrose, ascorbic acid,
aspinn and paracetamol.

5. Synthesis of Picric acid, Hippuric acid, acetanilide, aspinn

Books Recommended:

1. R T.Morfison and R.N Boyd, Organic Chemistry, Allyn and Bacon Ine, Boston, USA. 2.
LL.Finar, Organic Chemistry, Vol 1, Ale English Language Book Society and Longman Group
Limited, London.

3. 1B Hendrickson, D.J. Cram and € S Hammond, Organic Chemistry, McGraw Hill
Kogakusha, Limited, Tokyo,

4. P Sykes, A Guide books 10 mechanism in Organic Chemustry, Orient Longman, New Delhi.

S. LM, Atherden, Bentley and Drivers - Textbook of Pharmaceutical C hemistry, Oxford
University Press Dﬁ;gi[, - Expermetd

6, A.A.Siddiquié = 27 pharmaceutical chemistry, New Delhi.

7. 5.N.Pandeya, A textbook of pharmaceutical orpanic chemistry (Mechanistic approach) Vol- 1,
S.G Publishers, Varanasi
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Semester-11

Paper BPH- 203

PHARMACOGNOSY ||
(PHARMACEUTICAL BIOLOGY- Il) (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.

i) Gymnosper m: Pinaceae (Turpentine, Colophony), Gnetaceae (Ephedra).

iv) Angiosperm: Apocynaceae, Asteraceae, Lamiaceae, Rubiaceae, Rutaceae,
Solanaceae, Scrophulariaceae, Leguminosae, Papaveraceae,
Acanthaceae and Apiaceae.

V) Pteridophytes. Malefern.

3. Plant based drugs used in Modern medicine: Taxol, Vincristing, Vinblastine,

Morphine, Reserpine, Digitoxin, Quinine, Artemisinin, Menthol and Citral.

PRACTICAL
Teaching Hours: 3 h/week

1. Genera 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.Wadlis: 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.l, CBS Publishers and
Distributors, New Delhi, Bangalore.

8. SarojaJoshi and Vidhu Aeri: Practical Pharmacognosy, Frank Bros, New Delhi.

33



Semester-l|
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, Cerebra, Coronary, Placenta 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. Endaocrine 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 cacium metabolism.
4. Reproductive System
i) Structure and function of male & femal e 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. Syjit K. Chaudhuri: Concise Medical Physiology.

2. C.C. Chatterjee: Human Physiology.

3. Kathleen JW. Wilson Ross and Wilson: Anatomy and Physiology in Health and IlIness

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. SirJohnY. Dacieand S. M. Lewis: Practical Haematology.
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SYLLABUS

BACHELOR IN PHARMACY
(Semester -111)

Effective from 2010-2011
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Semester- 111

Paper BPH- 301
PHARMACEUTICAL MATHSAND BIOSTATISTICS
(STATISTICSAND CALCULUYS)
Teaching Hours: 4 h/iweek
1. Condensation of the data collected; various forms of distribution tables.
2. Diagrammatical and graphical representation of data: bar diagrams, pie-diagram, and histogram,

Eal

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

frequency polygon, Ogives.

Measures of central tendency: mean, median and mode.

Measures of dispersion-range, semi inter-quartile range, mean deviation, standard deviation and
coefficient of variation.

Significance tests-test of significance: Z-test, Student’s t-test and chi-square test of significance.
Limits of algebraic functions.

Lim Sin o/o; axioms on limits; of trig. Functions.

Differential coefficient of afunction; derivatives of X", NoR.

Correlation between two variables: Karl Pearson’s coefficient of correlation, Spearman’s rank
correlation.

. Probability
. Derivative formula of sum and difference of two functions generaizing 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.

Derivative of trignometrical functions and inverse functions.
Derivative by method of substitution.

Derivative of function of afunction.

Parametric functions; implicit function; log. Differentiation.
Higher order derivatives.

Tangent and normal, velocity and accel eration.

Approximate values, maximaand minima.

Derivation of formulae of integration from derivative formula.
Integration of sum and difference of two functions.
Integration by substitution, integration by parts.

Definite integration, interpretation of definite integration.
Ordinary differential equations of the first order.

Linear differential equations with constant coefficient.

Books Recommended

arwODdDE

Prasad: Differnetial Calculus.

Prasad: Integral Calculus.

Q.S. Ahmad, M.Vaseem Ismail and S.A. Khan: Biostatistics.
Croxton and Frerick: Statistics.

M.Vaseem Ismail: Remedial Mathematics
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Semester- 111

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 bacteria vaccines, toxoids, vira 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 Phar maceutical 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 materias 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 antimicrobia 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

Exercisesillustrating the cour se 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 dlants 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 1P

8. Hanging drop dlide preparation.

9. Microbia 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.

. Macolm Harris, Balliere Tindal and Cox: Pharmaceutical Microbiology.

. Pelczar and Reid: Microbiology.

. Dawson and Mirne: Immunological and Blood products.

. Rose: Industrial Microbiology.

. Prescot and Dunn: Industrial Microbiology.

. Probisher, Hinsdill et a: Fundamentals of Microbiology, Sth ed. Japan

. Cooper and Gunn’s: Tutorial Pharmacy

.1.P., B.P., U.S.P.- |latest editions

10. Edward: Fundamentals of Microbiology

11. N.K.Jain: Pharmaceutical Microbiology, Valabh Prakashan, Delhi

Ooo~NoOUTh,wWN
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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 Y ork.

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-111

Paper BPH -303

Pharmaceutical Chemistry-I11

(Organic & Medicinal Chemistry including Heter ocyclics)
Total Teaching Hours: 4 Hr s/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, propertiesand actions of Phenols, aromatic aldehydes, aromatic carboxylic
acids, aromatic nitro compounds, aryl amines, diazonium salts, aryl halides and ketones.
3. Polynuclear aromatic hydrocar bonsNaphthalene, phenanthrene and anthracene.
4. Heter ocyclic compounds Study of fundamentals of heterocyclics, nomenclature, methods of
synthesis and important chemical reactions of the following:
I. Five-membered heter ocycles
Furan, thiophene, pyrrole, thiazole, oxazole, imidazole, pyrazole, triazole and tetrazole.
ii. Six-member ed heterocycles
Pyridine, pyridazine, pyrimidine, pyrazine and pyrones
iii. Benz-fused heter ocycles
Quinoline, isoquinoline, indole and benzimidazole

5. Thefollowing topic shall betreated 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.

VVVVVYY

PRACTICAL
Total Hours: 4Hr s/week
1. Identification of organic compounds and preparation of simple derivatives.

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

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

|.L.Finar, Organic Chemistry, Vol.1 & 11, 'Me ELBS and Longman Group Ltd., London.
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
Y ork.

5. Voges Text Book of practical Organic Chemistry, Longman, London. New Y ork.
S.N.Pandeya, A Textbook of pharmaceutical chemistry (Heterocyclics & biomolecules)
Vol-11, S.G.Publishers, Varanasi.
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Semester-111

Paper BPH -304

PHARMACOGNOSY Il
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 cil, castor oil, sesame ail, cotton
seed ail, olive ail, 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, halucinogens, 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 I nsecticides
Introduction to herbicides, fungicides, fumigants and rodenticides- Tobacco, Pyrethrum, Neem.

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

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

PRACTICAL
Total Teaching Hours. 4 h/week

1. ldentification of unorganized drugs through morphological, sensory and chemical
characteristic of: Agar, arachis oil, castor ail, 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 Sennaand Datura
4. Determination of dimensions of starch grains and length of fibres.

Books Recommended

Trease and Evans, Textbook of Pharmacognosy.

T.E. Wadllis: Textbook of Pharmacognosy C.B.S. Publishers, Delhi.

M. Heinrich, Fundamentals of Pharmacognosy and phytotherapy, Churchill, Livingstone. .
C.K. Kokate, P.P. Purohit and S.B. Gokhle: Pharmacognosy, Nirali Prakshan, Pune.
Mohd. Ali: Textbook of Pharmacognosy, CBS Publishers, New Delhi.
V.E. Tylor, L.R. Brady and S.B. Robbers: Pharmacognosy, K.M. Varghese Co. Bombay.
7. Mohd. Ali: Pharmacognosy (Pharmacognosy and Phytochemistry), Vol.l, CBS

Publishers and Distributors, New Delhi, Bangalore.

ocouklwpdpr
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Semester-111

Paper BPH -305

Pathophysiology, Toxicology, & Health Education
(Theory)

Semuester-11 2hrs! week
Paper BPH-305

PATHOPHYSIOLOGY, TOXICOLOGY
AND HEALTH EDUCATION (THEORY)

Total Teaching Hours : 8§ 2 h«./wmlﬂ

Ceneral aspect of Pathophysiology:

Inllwmnnion. Allergy

Health Fdueation

] Spremd and prevention of communicable disease: ATDS. sexually transiniteed
fonse, smmll s maisles,  infloenan. dipltherin.  whionping ey,
preningitis,  therculosis, polio=-myelitis, il hepabitis cholets, Avphoid.
anvioehisas, mlon, Tilariasis, rbios, tetanis, lepiosy

e Control of popalitsn explosion, pational Gamdly planmng program moans ol
wuiritraception (nechameal, chemicals. surpical, Tnmnnolomcal, plivsical wid
physiological ]

i First aid of candiae arrest (cardiopulmonary resuseittion techmgue)

Pathophysialogy of the following disorders:

i Digorders of cells  amd tissucs: hypoplasia, hyperplsio. hypertraphy,
metaplasia, neoplasin, :

i isorder: of  blood vessels: heant atherpma, ariefiosclerosis, ACUEYSMS,
thrombophlebitis. embolism, varicose veins, congenstive cardine  failure.
ischacmic heant disease, rheumatic heart diseases, arthythmin, hypertension.

il Drisorders ol e respirtory Wiacl: tensillitie, bronehitis, bronchial asthma and
o,

iv) Disorders of the digestive tract gastritis, peptic uleers, cirthosis of liver.

joundice.
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v)

vi)

vii)

viii)

Disorders of the urinary system: glomerulonephritis, renal caleuli

Disorders of the nervous system: Epilepsy. Markinsons’ discase. Aldwimer’s
discase, migraine, depression, schizophrenia

Disorders of the reproductive system: Impotency. infertility, ery porchism.
Disorders of bone, joints and cartilages: Osteoporosis, gout, arthritis, ricketies.

4. Tuﬂcnluy

i) Definition, scope and its branches.
i) Management of poisoned patients.
Books Recommended:
1. Katheleen )W, Wilson: Anatomy and Physiology i Health and Hlness
2. 1LEA Menz: Pathophysiology in Medical Science.
3. homaos . Kent, Michael N. Hart: Introduction 1o Human Discise
4. Martha 1. Miller: Pathophysiology-Principle of Discase.
S, Philip ). Willians and James L. Burson: Industrial Toxicology
6. PR Guptaand DK, Salunkhe: Modern Toxicology.
7. RO Katzung: Basic and Clinical Pharmacology.
& Do Lawrance: Evaluation of Drug activities: Pharmacometrics, Vol -1
9. 11 Park and K. Park: Textbook of Preventive and Social Mudicine
10, Yash Pal Bediz A Handbook of Hygiene and Public Health.
11, Material published by Ministry of Health, Family Planmng and Irban

Development (Department of Family Planning).
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Semester 111

DM-01
| EDS IS F et AL AT =Y E
TOTAL NO OF HOURS — 50 .
Learner Objectives

I. To provide students an exposure to disasters, their significance and types.

2. To ensure that students begin to understand the relutionship between hazard, vulnerability, risk
and capacity; Ways of disaster prevention or reducing impact of disasters and risk reduction /

3. To gain a preliminary understanding of approaches of Disaster Risk Reduction (DRR)

4. To enhance awareness of institutional processes in the country for Disaster Manapement and

5. To develop rudimentary ability to respond to their surroundings with an objective 1o reduce
the risk of disaster, in arcas where they live, with due sensitivity

Disaste, Man ﬂquﬂ_

DM-o1 & Pham Sevn - T
UNITS ¥ o NO. OF LECTURES
UNIT L Iatroduction to disaster {2 Hours)
Coneepts

Definitions —disaster, hazard, vulnerability, risks, resilience

UNIT [l Disaster — elussification caoses and impact (10 Hours)
Matural disaster
Manmade disaster
Atmosphere related disasters — cyclone
Hydro meteorological hazards (Flood & Drought)
Tsunami
Landslide
Acid rains
Dzone depletion
Global warming
Air pollution
Noise pollution
Socio, economic and environmental effects of disasters

UNIT L1 . Human induced disasters (5 Hours)
Accidents
Fires
Industrial & Chemical Disasters
MNuclear Disasters

[MEASTER MANAGEMENT

Fage 1
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UNIT IV . Approaches to disaster risk reduction . (5 Hours)
Diisaster management cycle

Disaster risk management

UNIT V. Interrelationship between disaster and development (5 Hours)
Factors effecting vulnerabilities, /
Differential impacts,
Impact of development projects such as dams, embankment, changes in the land
m EE|
Climate change adaptation
Relevance of indigenous knowledge
Appropriate knowledge and local resources

UNIT VI . Disaster management in India (5 Hours)
Disaster vulnerability of India
Components of disaster relief: Water, Food, Sanitation, Shelter, Health, Waste
Management

Wodal Ministries/agencies for disaster management

Institutional arrangements (Mitigation, Response and Preparedness, DM Act and
Policy, Other related policies, plans, programmes and legislation)

UNIT Vil. Disaster and health (& Hours)
Health problems related to disaster
Mationa! health emergency and disaster management progrom
Role of health care practitioner in disaster management
Preparcdness in health sector
Health policy and legisiation on disaster
Mass causality management
Pre hospital emergency care /First Aid
Hospital reception and treatment
Re distribution of patients between hospitals
Epidemiological surveillance and disease cantral
Prevention of Epidemics following disaster
Laboratory services
Safe Water supply
Food safety

Poge 2

DISASTER MANAGEMENT



Safe sanitation and personal hygiene
Solid waste management
Disposal of dead bodies
Long term health effects caused by disaster
UNIT VIIL Do’s and don’ts during various disaster {5 Hours)

Fload — Before flood, during flood, after flood

Earth quake — Before Eanth quake, during Earth quake, after Earth quake ]
Cyclone —~ Before Cyclone, during Cyclone, after Cyelane

Land slide — Before Land slide, during Land slide, After Land slide

Tsunami - Before Tsunami, during Tsunami, after Tsunami

Fire

Muclear emergency

UNIT IX. Project work — field work, case studies (5 Hours)

The project /fieldwork is meant for students to understand vulnerabilities and 1o
work on reducing disaster risks and to build a culture of safery, capacity to cope,
improve resilience. Projects must be conceived creatively based on the geographic
location and hazard profile of the region where the college is located. A few ideas
or suggestions are discussed below,

Severnl governmental initiatives require Urban Loeal Bodies {LJLBs) and
Fanchayati Raj Institutions (PRIs) to be proactive in preparing DM Plans and
community based disaster preparedness plans. Information on these would be
available with the district Collector or Municipal Corporations. The scope for
students to collaborate on these initintives is immense. Teschers may explore
possibilities. Teachers could ask students to explore and map Disasier prone
arcas, vulnerable sites, vulnerability of people (specific groups) and resources.
The students along with teachers could work on ways of addressing these
vulnerabilities, preparing plans in consultation with local administration or NGOs,

Students could conduet mock drills in schools, colleges or hospitals. Evaluate the
drills and suggest fill the gaps. Other examples could be- identifying how a large
dam, road/ highway or an embankment or the location of an industry affects local

NSASTER MANAGEMENT
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environment and resources or how displacement of large sections of people
creates severe vulnerabilities may be mapped by students in the project work.

Teaching Resources

2

e

— s 3 00 =0
- 4T ®

12

6.

17.
18.

19,

Alexander David, Introduction in 'Confronting Catastrophe’, Oxford University Press,
2000 '

. H Sarvoththaman . K J Anandha Kumar, (2013)Disaster Management- Engineering &

Environmental aspects _Asiatech Publishers Inc , New Delhi

Andharia J. Vulnerability in Disaster Discourse, JTCDM, Tata Institute of Social
Sciences Working Paper no. 8, 2008

Blaikie, P, Cannon T, Davis I, Wisner B 1997, At Risk Natural Hazards, Peoples’
Vulnerability and Disasters, Routledge.

Coppela P Damon, 2007, Introduction to International Disaster Management,
Carter, Nick 1991, Disaster Management: A Disaster Manager’s Handbook. Asian
Development Bank, Manila Philippines.

Cuny, F. 1983. Development and Disasters, Oxford University Press.

Document on World Summit on Sustainable Development 2002,

Govt. of India: Disaster Management Act 2005, Government of India, New Delhi.

. Government of India, 2009, Nationa! Disaster Management Policy,
. Gupta Anil K, Sreeja S. Nair, 2011 Environmental Knowledge for Disaster Risk

Management, NIDM, New Delhi
Indian Journal of Social Work 2002. Special Issue on Psychosocial Aspects of Disasters,
Volume 63, Issue 2, April.

. Kapur, Anu & others, 2005; Disasters in India Studies af grim reality, Rawat Publishers,

Jaipur

. Kapitr Anu 2010: Vulnerable India: A Geographical Study of Disasters, IIAS and Sage

Publishers, New Delhi.

. Parasuraman S, Acharya Niru 2000, Analysing forms of vulnerability in a disaster, The

Indian Journal of Social Work, vol 61, issue 4, Oclober

Pelting Mark, 2003 The Vulnerbility of Cities: Natural Disaster and Social Resilience
Earthscah publishers, London -

Reducing risk of disasters in our communities, Disaster theory, Tearfund, 2006.

WHO (2006), Health Sector Resources for Disaster Management, World Helath
(hrganization, Country Office, India, 2006

Tirthanka Roy (2012) Natural Disasters and Indian History, Oxford University Press,
New Delhi, India.

M
DISASTER MANAGEMENT Page 4
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SYLLABUS
BACHELOR IN PHARMACY
(Semester -1V)

Effective from 2010-2011

51



Semester-1V
Paper BPH-401

PHARMACEUTICSV
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, buffersin pharmaceutical systems, preparation, stability,
buffered isotonic solutions, measurements of tonicity, calculations and methods of adjusting tonicity.

5. Rheology

Fundamental s of rheology- Introduction, types of flow, quantitative measurement of flow, mechanical
modelsto 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. Coar se 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,
rheologica 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 dissol ution apparatus, drug release mechanisms.

PRACTICALS
Teaching Hours: 4 h/week

Study of complexation.

Design, conduction and reporting of accelerated testing in studying chemical

stabilization against hydrolytic decomposition of drugs.

Determination of surface and interfacial tension

Determination of HLB value of surfactant by saponification method.

Determination of HLB value by modified Griffin acacia emulsion method.

Determination of spreading coefficient of organic liquid by stalagamometer.

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 afunction 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.

NP

Nook~®

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.
1to4.

6. S.P.Agarwal, Rgjesh Khanna: Physical Pharmacy, CBS Publishers, New Delhi.
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Semester-1V
Paper BPH-402

PHARMACEUTICAL CHEMISTRY IV
(Pharmaceutical Analysis & Inorganic Chemistry)Total Teaching Hours:4 Hr s/week

1. Introduction

Significance of quantitative analysis in quality control, different techniques of analysis. 2.
Acid-base titrations Theories of acidimetry and akalimetry, 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 officia 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 &
equivaent 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 thiosul phate 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
54



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 hr s/week

1. Acid basetitrations

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 officia assays done by this method.

Books Recommended:

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

University Press, Delhi
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. G.L.Jenldns, JE.Christian, G.P.Hager. Quantitative Pharmaceutical Chemistry, Mc-
GrawHill Company, New Y ork.

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

|.Bassett, R.C.Denney, G.H.Jeffery, JMendham, Yogel's Textbook of quantitative
Inorganic Analysis, The ELBS and Longman, London.

. A.H. Beckett and J.B. Stenlake, Practica Pharmaceutical Chemistry, Vol | & Il. The
Athlone Press of the University of London.

D. A. Skoog, D. M. West, F. J. Holler, S. R. Crouch. “Fundamental od analytical
Chemistry” V111 edition, Thompson and Brookscole, Singapore.

. Ashutosh Kar “Pharmaceutical drug analysis” Il edition. New Age International Pvt. Ltd,
New delhi.
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Semester-1V

Paper BPH-403

Semester-V1
Paper BPH-403

3}

Phar macology- |

dhrs! week

PHARMACOLOGY-I (THEORY)
Total Teaching Hours : & Lt 'h} use ke

General Pharmacology

i
i)

i)

Definition, scope and branches of pharmacology.
Routes of drugs administration and drug delivery systems.
Prynamics of absorption, distribution and excretion of drugs.

iv]  Basic pharmacokinetic parameters emploved in the use of drugs, their
bioavaslability and biotransformation, metabolizing enzymes as targels of
drugs action (induction and inhibition). '

vl Mechomsms of drugs action, diug coeptors and  eellulnr sigaaling
systems.

Wil Prug antrgonism and synersism

aiith Mo dependence atd relored conditions

viin) Adverse drug effects and their monitoring. lotnrsenic diseases

) Pharmuocogenctios:

Autocoids

i) Histmine, Antilistaminics

ii)  Scrotonin, agonists and antagonists.

) Arachidonic acid metabolites

iv)

Remn Angiotensin Aldosterone System, Plasmokinins, V1P, peorotensin,
substanee P, PAF. 1

Pharmacology of Autonomic Nervous System

1)

]

Cholinergie receptors,  cholinergic  drug  (parasvmpathommietics,
cholinomimetics. anticholinesierases).

Anticholinergic drugs.
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{r.

i) Adrenoceptors, sysmpathomimelics, adrenoceptors blockers.
i) Drugs uction on autonomic ganglia (ganglionic stimulants, ganghon
blocking agents).

v)  Newromuscular blocking agents and centrally acting muscle relasanis.

Drug in Ocular Pharmacology
i} Mudnatic and miotic agents and drugs used in glucoma.

PRACTICAL
| Total Hours ﬂ Ll 'h[ mk

Study of mstruments used in experimental Pharmacology, smoking and fixing a
kymaograph.
Handling of lahoratory animals.
Technigues of drug administrations in animals.
Influence oof routes of administration of drugs on ditye (espinse.
Fxperitents o isolated tissue prepiation:s
i Lol CRE of sestylchoting using podimed 3 Fiuin | it
wh Etermnation of dose ratio.
wil Study of competitive antagonism usitg acens Lo Gae and atropioe
vl Potentiation o acetylcholine regponses with anticholinesterases,
vil  Determination of PD; valuc.
Studs ol drug absorplion in vitro.
Dietermination of intrapculir pressure in rabbits.

Books Recommended:

Thiory -

1. R Craig and RIE. Stitze: Modern Pharmacology 'f

2 Goodman Gilman's : The Pharmacological Basis of Therupeutics by
Alfred Goodman Gilman, Theodore W. Rall. Alan S, Nies and Palmer
Fuylor.

3. DR Lourence and P N. Bennett: Clinical Pharmacology.
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Semester-1V
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.
Magjor 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’
Datatypes, 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—M S word. MS Excdl.

Powerpoint, DOS Comands

Books recommended

1
2
3.
4

. Bryon S. Gottfried: McGraw Hill Book Co. (Schaum’s Series) Programming with C.

E. Balagumswamy: Tata McGraw Hill Publishing Co., Programmingin C.
John Sheeley and Roger Hunt: Computer Studies, First Course, Delhi: A.K. Wheeler & Co 1986.
R.J. Scidal, and M. L. Rubin (Ed.): Computer and Communications: Implications for Education.

Academic press. 1977.

5. V. Rgjaraman: Fundamental of Computers, 11 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, medica and
pharmaceutical applications of radiopharmaceuticals.

10. Evaluation and QC of Cosmetic Products.

PRACTICALS
Teaching Hours: 4 h/ week
Preparation and quality control testsfor:
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 Y ork, 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 pharmaceutica 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 Val. I, Il and 111 Chapman and Hall London.
13. F.Y. Wéls and H.Lubove: Cosmetics and the Skin, Reinhold Pub. New Y ork.
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Semester-V

Paper BPH -502
Phar maceutical Chemistry-V
Pharmaceutical Analysis-II-
(Physical Chem. & Principalsof 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 aguametry, 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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J.R. Barrante, Physical Chemistry of Life Sciences, Printeil.
K.J. Laidler, Physical Chemistry with Biological Applications, Benjamin.

S.C. Wallwork, Physical Chemistry for Students of Pharmacy and Biology, Longman.
L. M. Atherden, Bentley and Drivers-Textbook of Pharmaceutica Chemistry, OxfordUniversity
press, Delhi.
A.J. Mce, Physical Chemistry, E.L. B.S., London.
H.H.Willard, L.L. Merritt and J.A. Dean, Instrumental Methods of Analysis, Van Nostrand
Reinhold, New Y ork.
Samuel Glasstone and David Lewis, Elements of Physical Chemistry, Macmiilan Press, London.
A.H. Beckett and J.B. Staenlake, Practical Pharmaceutical Chemistry, Vol. 1 and 11. The Athlone
Press of the University of London.

K.A. Connors, A Textbook of Pharmaceutical Analysis Wiley - Interscience, New Y ork.
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Semester-V

Paper BPH -503
Phar maceutical 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, genera nature of proteins,
classification of proteins, End group analysis, Basic idea regarding primary, secondary, tertiary and
guaternary 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 : a-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 phenalic), amino, carboxylic groups and

acetyl group.

Books Recommended:

1. |I.L.Finar,'Organic Chemistry Vol-Il, The English Language Book Society, London.
2. Pharmacopoeia of India 1985, Govt. of India, Ministry of Health, Delhi.

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

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

5. O.P.Agarwal : chemistry of natural products. Vol | & 1.
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Semester-V

Paper BPH -504

!

Phar macognosy- 1V
(Phar macognosy and Phytochemistry- I)

Paper BPH 504 (
PHARMACOGNOSY IV
PHARMACOGNOSY & PHYTOCHEMISTRY | (THEORY)
Teaching Hours: 2h/Week
1. Biogenctic pathwass
Formation of primary and secondary metabolites. Study of Calvin cyvcle, TCA cxile,
Shikimic acid pathway, Embden-Macrhoef pathway. acetate hypothesis. isoprenoid
pathway. Biosynthesis of carbohydrates, lipids and volatile oils.
1. Carbohydrates and lipids
Hological sources, chemical constituents, adulterants and uses of:
Plantago. bacl, chalmooogra oil. neem oil, shark liver oil, cod liver oil, rice bran oil,
kokum butter, gugeu! hipids,
2. Tunnins
Biological sources, chemical constituents, chemical test and uses of?
Pale catechu, black catechu, nuigalls, Terminalia belerica, Terminalia chebula
Ferminalia arfiing.
4. Volatile oils
Riological sources, chemical constituents, adulterants and uses of:
Bk pepper. turpentine, mentha, coriander, cardamom, cinnamon, cassia, lemon pecl.
orange peel. lemon grass, citronella, cumin, caraway, dill, spearmint, clove. anise, star
anise. fennel. nutmeg. eucalyptus, chenopodium, ajowan, sandal wood.

PRACTICAL
Teaching Hours: 3h/Week
I Microscopic examination of the following powdered drugs and their mixtures:
1) Leaf: Senna
i) Root: Rauwolfis
i) Seed: Nux vomica
iv) Bark: Cinchons, Cinnamon
V) Fruits: Feanel, Corander
vi) Wood: Quassia,
vil) Rhizome: Ginger
Books Recommended:
I Trease and Evans, Textbook of Pharmacognosy.

2 UK Kokate, PP P'urohit and SB Gokhle: Pharmacognosy, Nirali Prakshan, P-Pune

4. Mohd. Ali, Text Book of Pharmacognosy, CBS. New Delhi

4. 1 Brunewn:Pharmacognosy and Phytochemistry, Medicinal Plants. Lavoisier
Publishing, Frasce.

5 VE Tylor, LR Brady and SB Robbers: Pharmacognosy, K M Varghese Co..
Bombay r

6. TE Wallis: Text Book of Pharmacognosy, CBS Publishers & Distributors. New
Delin

7 Saroja Joshi and Vidhu Aeri: Practical Pharmacognosy, Frank Bros & Co,
Publishers, Lid, New Delhi
5 BF* Jakson and DW Snowdon: Powdered Vegetable Drugs. Churchill 11d

London
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Semester-V

Paper BPH -505

4

Biochemistry-I
Semester-V :
Paper BPH-505
BIOCHEMISTRY-1 (THEORY)
_ Total Teaching Hours: 25

L. Enzyvmes
1) Classification of enzymes.
1) Cienernl mechanisms of enzyme action. ,
1it) Factors affecting the velocity of enzyme catalysed reaction.
iv) Activators and inactivators of enzymatic reactions.

v) Application of metabolic antagonism. -

2. Biological Oxidations : r
1} Oxidation-reduction chains in narre. . f}’
) Oxidative phosphorylation. s

3. Metabolism of Carbohydrate
i) Annerobft metabolism of Glucose.
i) Acrobic metabolism (Kreb's cyele). -
i) HIMP pathway. ¥ e b
v} Regulation of blood plucose concentration, .
v) Ulycogenesis,
vi) Glycogennlysis,
vintiluconeogenesis.

4. Metabolism of Lipids
1) Fativ acid metabolisin,
u) Oxidation of fatty acids.
11) Biosynthesis of fary scids,
V) Synthesis and degradation of tri veerides.,
v) Hormonal influence on the mobilisation of fat in adipose tissue.
vi) Ketnsis,

PRACTICAL
i Total Hours: 50
Estimation of glucose in blood
Estimation of Liver glvcomen,
Estimurtion of Chloride in Serum,
Determination of SGOF and SGPT.
» Petermination of Serum bilirubin,
Fat determination in milk.

4]
5 - actose in malk
i ui’i‘ ‘:-?:mmenmdl:' ‘
Theory
Lubert Stryer: Biochemistry. :
Abraham Mazur and Benjamin Harrow: Textbook of Biochemistry.
Albert L. Lehninger: Principles of B emistry. .
R.W. McGilvery and Gerald Goldsiein: Biochemistry - A functional approach,
HL.G. Bray and Sybil P. James: Biochemistry for Medical Students,
laln W, Suttle: Introduction to Biochemistry.
W. Martin, Peter A. Mayes, Victor, W. Rodwaell: Harper's Review of Biochemistry.

LA I.I'.'h- L R

e R L

Karlson P Introduction to Modem Bioc

Practical :

L. Varun K. Malhotra: Practical Biochemistry for Students.

2. Harold Varley: Pructical Clinical Biochemistry, :

3. David T. Plummer: An Introduction to Practical Biochemistry.
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SYLLABUS
BACHELOR IN PHARMACY
(Semester -VI)
Effective from 2010-2011
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Paper BPH- 601

PHARMACEUTICS -viI "™
HOSPITAL AND CLINICAL PHARMACY (THEORY)
" Teaching Hours: 4 h Aveek
PART I - HOSPITAL PHARM 'A.C'Y[

L. Swtus of health care system in India L i ‘
Omnizuﬁmﬂfbéﬁ gy o, National beaith' policy, Health scrvices:
Matcrnat and child health, Family Planning and adoluseent health Prevention sin)
coitrol of focally endemic diseases like Kala-azar, [ i
Fuberculosis, Non-communicable disease like cardioy

 Cancer, HIV/AIDS and Diarrhoes |

2. Hospitals: Definition and role of hospitals in health |
hospitals, <.

* Definition, functions and objectives of hospital pharmacy, locati
flow chart of material and men, facilities required including equips _

4. Drug distribution system in hospitals e P 5
L . b Out patients, i In patients: Detailed discu nit

dose dispensing b) Floor ward stock system and satellite

LI

7. Pharmucovigilance ey
Definition, Typns'nfad}rm-dmg reactions, adverse drug reaction monitoring

8 Pharmacoeconomics iy
Definition and scape., types of economic evaluation

PART II - CLINICAL PHARMACY

2. Patient counseling and Patien compliance
Detinition, elements and benefits of patients counsel; ng. Complinnce to treitment,
Reusons and consequences of non-compliance |
3. Drug interactions ﬂfcf—iﬁienily.impﬂnW'-ﬂmgs
Definition, introduction and mechanisms  of drug interactions, drug-drug
interaction with reference 1o Aanalgesies, diuretics, cardiovascular  drugs,
Basirointestinal drugs, vitamins and hypoglycsemic agents, Drug food interactions
4. OTC medicines
Lise of O medicines in fover, headache. motion sickness, ora) h:-’giém;'mbuc:ﬂp
use and smoking cessation, diarrhoea and constj pation, common cold and cough
5. Drug toxicity and its management g ]
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Introduct:on, general treatment of poisening, systemic amtidotes, Treatment of

Puisoning du to insecticides, heavy e, naveotics, burliturtes,

Organtiphosphorous compounds, '

Brog dependence sind addiction: connplications and toatien

Diseuses: Etiolegy, rathophysiology, signs and symploms of

Tubereulasis, hepatitis, rheumatoid arthritis, Peptic uleer, dpilepey ) diabetes

tiedlitus, bropehisl astiung, cardivvasculer disesses

& Doy information services
Establishment of drug informatien centre, Qualities and abilities of a drug
mibrmation apecialisy, Sourees of literature

9. Inltoduction to social phanmacy
Lefinitionand Seope af Social Pharmucy
education, | lealih premetion

=} -5

P Preventing. mog ity Tlealts

Books recommended:

W. E. Hassar- Hospitul Pharmaey

Remington's: The science and practice of phariacy o
R Walker and €. Edwards: Clinjca] Pharmacy and Therapeutios
Herfindal et a1 Clinical Pharmacy and Therapeutics -
U. Parthsarathi et al- A rext buok of cliniea pharmacy practice
FLP. Tipnis and Amria Bajaj: Clinical Pharmagy |

P. Nand and R K. Kl Hospital and Clinical Pharrmacy :
(1. Hardinp ey yl- Sacial Pharmacy-Innovation and Development

e R T
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Paper mpyy. 602

PHARMA \
FORENS) ¢ PHARMACY AND ETHICS (THEORY)
Tuauhing Hours: 4 s weel
L Historjeyg Backe rayng
D lemisiation iy indin, Code o Lithies for PIm:nr.ﬁ:_Fs:s.

2 DFU;: Lawy

Sem-vi

(A detailed SLUL v (g Study [ﬂcu.mlmiumlarrd} ntlusive Of rece Hendments)
o

il Philﬂﬂ:il.’:j" AL D48 :
) Drigs ool COIMetic Ay 1930, Rules 1945 s
Hi) Pogson Act. : L
o 1) J"a::iur}' Act,
o ¥ Medica; 'emination of Progmancy Aes.
Vi) The Insueticide Agt _
Vil Preventiog o cruelty of dnimals gay
viiT) Marcatie _D!'LIE:R and P.ﬁ'}':h{:tmpic Substances At ang Rujpg there unelar,
1x) Drugs yag Mage Remedios tUSientionm bl .-ﬁdven:‘semems} ALt 1954

N Mediving) g Finler Prepurgiions (Excise Duties) Ay | 955, Rilles 575,
__.y:J Dl ai:np.u wngl !_-Js['elbli:..’imuﬂl Aot
’?{rf_'! 1he Dpyg (price Cantral) orde
ARG Tndiay Patents Aq 25 applicable 1o drugs anyg phm-maceuril:afs.
?iu,‘l AICTE App 1987

Bonky Ruﬂummcndud
LNCK, Jaiy. Pharmucei ey Jurisprudon e

R AL maraa| aud [ Khanna: Pf:armnucuﬁ-cal Jun‘aprudeuce, T Publishers,
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2,

&

SGeneral pathway of drug metabolism. sites of drug  biotransio

SEMESTER-V]

. ' PHARMACEUTICAL CHEMISTRY Vi1
£38 (MEDICINAL CHEMISTRY-1) - THEORY

I 7 Tesehing Howrs: 4 W/ weck
] -

Physico-Chgmical properties of drugs i relation 10 hiological et vity, solubility,

partition coefficienl,  ionization. hydrigen bonding, 1"k vidues,  isosterism

geamgtrical and dptical 1somers. stiric (:l'fne: and drugircceptor imcractions:

Modern concepts of rational drug design: a briet introduction

ation, role of
eyiochrome P43 monooxygenase in oxidative hmtmnsﬁmﬂmia‘."_ '{J!_cidutivc.
reductive,  hydrolvtic  and hagulation reactions.  Faclors affecting the  drug

melabolisn SH

4. The following  1apics shall  cover nomenclature, classification -‘f_.__iynilittit

procedures of the compounds mentioned under each catego v, strug
rrlaﬂﬂn&hi.]!i (SAR), mode of action and therapeutic uscs: i

(4 DRUGS AFFECTING THE CENTRAL NERVOUS SYSTEM:
i Cieneral anesthetics: Hulothane, Methoxy Fluorane, Huroxeng, ,;_'I'hinpulm_ul'
Sodium and Ketamine 1
il Sedative-hypnaties & Anxiolyties:  Phenoburbital. Glutethimide.
Meprobamare.  Chloral Hydrate. Diazepum. Oxazepam. Lorazepam  and
= Buspirone, :
jii. Anticonyulsants: Phenviain, Trimethudione, Fihosuximide, Valproic Acid.
Primicine and Clurbanieeping,

. Antipsychaties - Chlurpromazine, Perphenizing, Hidoperidol. Risperidon:.
Muolindine und Clozapine,

v, Antidepressunty - rmpramine, Amirypritioe. 'lyosenn, Meclobemicde !
Isecarboxazide.

Vi, Hallucinogens- Pheneyelidine (P P) and Dimethy Itryplamine DM

Vil Antiparkinson agents  —Levodop, Amantadine.  Procyelidine  anil
Trihexiphenidyl,

Vi, Opiate analgesics & Nonopiate analyesics < Diphenosyiate, Loperamide.
Levallorphan, Levo-Propoxyphene und Dextromethorphn, -

. Nonsteriidal .*.nﬂ-inﬂnmnmmry Apent-  Aspirine. Melenamice Agud,
Indomwthudin, thupmlien, Naproxen, Aeetiminophen. Phenvibutyran:.
Oxyphenbuavione. | Piclofenae. Nimesulide Probenceid wid AllGpurinal,

(b} DRUGS H"l"!*'..("l'l.'\'{; THE PERIPHERAL NERYOUS 5VSTEM:

I Loeal anesthoties - Cocaine, Benzocaing, Lidecaine, Procaine and-Dibucaine,
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Eaper BIPH 604

PHARM ACOGNOSY v

I‘HAI{I\'IA.CGGNDSY & PH‘I‘TDEHEMISTRY I THEGRY}
Teaching Hours: 2h/Week
1. Ra:inuusﬂmgs

Classification, formation  ang chemical nature,
consfhtuents, Wentification est, gy ulterants and uses of:
Benzoin, Pery balsam, Toly balsam, colophony, myrh, asafoetid
ginger, turmeric. capsicum, cannabis, podaphylium,
2. Glycosides
Nature: and classification. Biological sources, chemi
uses of

Biologicy| MUINCeS,  chemical

. jni‘ap,_; colocynth,

v thevetjy, oleander, caseary, aloe, rhubirb, senna, quassin,
dioscoreq, Guillaia, gly i i gentian, senega, wild cherry, ﬁ%ia, Bitter
losynthesis of Cardiac and Anthraquingpe glycoside, L reh
3. Alkaloigs
Biological sources, ¢ '

5
Areca nug. belladonng,

5, adulteranis and uses o <

: o <4
nium, duboisia, cogq, coffee, tegj;’?_%_tuthum.
Opium. ipecac, nyy vomica, ergot, rauwolfie, vinea, Kurchi, uphedsy, mInhiGﬁﬁﬁsm&,
pilocarpus, aconite, Solen xanthocarpyy,, Biosynthesis of tropane, cinchona and
opium alkalpids
4. Herbarium : _'*_‘
reparation of herbarium sheers ang their importance i uthentication of plangs.
. PRACTICAL ' '
- ‘ Teaching Houyrs: 3h/Week
7 LIdentificating of Organised drugs
- Digitalis, Quassia,

Cinchona, Ipecac,
Chemica) lests o

away, Clove, C‘uriﬂndcn A&mtﬂ
- Plantago, pyle Catechu, Black
Cinnamon, Benzoin, pey

catechu, Tunnje acid, Clove,
U balsam, lophony, Asafoe
Ipecac, Nuy vomics,
3. Phar

da, Alag, Cinchora,
: Macognosy tour for f
4 Preparation o

of:

eld collection of medicinal and aromatic plans,
t herbariym shiee

(2 Weeks)
's-and monograph o one of the collecteg plant during
tour,
Books Rummmcndud:
I. Trease ang Evang Texthook of i"‘hammcugnnsy
2 CKK okiite, pp Purohit and sg Gokhle; Pharmaeg En0sy, Nirali Prakshan, P-Pupe,
3. Mohd, Al Text Book of Phammcugnus;-'. CBS, New Delh;
4 mnetnnrl’hanﬂnndgnusy and thmchemjstr} Medicing Plants, Lavoisier
ublishing. Frane
3. VE Ivlor, L Brady angd SB Robbers i’hammmgnus_v. KM Varghese Co,,
ombay "
6 g}g Wallis: Tex Book of Pha_rmnmgnasy. CBS Publishers & Dislriburﬂrs, New
elhi o '
"7 Saroja Joshi and Vidhy Aeri-
. " Pubii

Practicy Phummcugnas}. Frank Brog & Co,
shers, iy, New Deathi :
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.
g BIOCHEMISTRY-Il (THEORY)
- Total Teaching Hours: 25 Ra
) ?ﬂ_;,'ﬂmhqrﬁsm of Proteins ol 1 , ol
1) Amino acid depradtion and urea eyele. o
i) Metubolism of tyrosing and T yplophan. _
2' l‘miﬂiﬂ R}'Mhﬂﬁiu il .
i) Transmission and expression of genelie information, 2
i) DNA genetic role. s

iy DNA Strveture and replication:

W) RNA aned (ranseription,

v) Pratien synihesis

vi) Gene-prolein relationship,

vii) Conuul of Protein Synihesis. O\
3. Metabolism of Nueleie Acids 5 5

Mezabolism ol pugiy e and pyrimdines,
4. Metebolism nf_;l;:gﬂgﬁ!mmh

Calcium, quuﬁphar&:ﬁ,-mlngmiwu, Trace elements,
5. Basic Principles of Moleculur Biology .

Gene clonmg: Restriction endonuclease, Restriction i les, Cluning v

gene, Applicstion of DNA recombinant technology, DNA library.

PRAETIC'AL o] =
Total Hours: 39 Rt
1. Estimation of protein in Serumy, - Ir.‘
2. Determination of Creatinine in blood, ;
3. Estimation of Uric acid in Serum, i
4. Determination of acid and alkaline phosphate, 3 ok

3. Bmmi;m_iun ol Blood Cholesteral
6. Estimation of RNA and DNA.
7. Electrophoretic separation of Serum proteins,

Books Recommended:

Flienry

| Lubert Steyer; Hiul.'h-:ml'slr}'.

2. Abrhsm Mazur and Benjamin Homow: Tertbook ol Blodhiamistry,

3. Albery L-Lehningor: Principles of Biochemisrry,

3. B.W. MeGi very and Gerald Goldstein; Biochemisty - 4 Tunetional approneh,
3. H.G. Bruy and Sybil P Jumes: Biochemisiry for Medien | Students,
8. John W St Introduction 1o Efﬂnhﬂnﬁstr}f. ' I
7. W Mantin, Peter AMayem Victor, W.Radwell: Hupers Roview of Biochemistry.
8. Karlson p: Introduction te Modem Bivchemistry, [

Practiea)

. Vurun K Malhowa: Practicy| E_iuﬂhm::isw for Students.

<. Harold Varley: ractical Clinical Biochemistry.

I David T. Plummer: Ap Introduction o Practica) Biochemistry,



SYLLABUS
BACHELOR IN PHARMACY
(Semester -V11)
Effective from 2010-2011
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BPH- 701 Sem=ViH

PHARMACEUTICS- IX
PHARMACEUTICAL MANAGEMENT
Teaching Hours:3+(1 P} h/Week

1. Personnel Management and Industrial Relations

Objectives and functions of personnel department ineluding Managerial and operative
functions. Functional areas of Personnel management. Industrial relations: problems of
labor management relations, causes of industrial disputes. remedies. industrial dispute
act, trade union grievance and grievance handling procedure, causes of grievances, need
for grievance procedure, gricvance redressal machinery.

2. Motivation '

'Objectives, rules of motivation, motivation steps. Types of motivation, Financial and
non-financial motivators, Theories of motivation: MeGregor's Theory X and Y,
Herzberg's time factor theory, MeClelland's need for achievement theory, Vroom's
‘expectancy theory, Behavioral theory. Employee- Lcntered approach. Maslow's need

Hierarchy theory.

3. Communication .
- Importance, nature of communication. types of communication- oral vs. written, media
of communication. Barriers to communication, Communication failure. Achieving
effective communication.

4. Materials management
Materials handling. equipment, inventory management, economic ordering quantity,

- ABC analysis, value analysis. classi fication and codification of stores, obsolete, surplus
-and scrap management, lead time. mve.rtmr} carrying costs, safety swock, solutions to

mﬂhﬂs rela!mg 10 EOQ.

5. Purchusing and Store Keeping

'Objtctwts. organisation and responsibilities of purchasing department. methods and
types of purchasing- centralised and decentralised purchasing.

Types of stores. depot. location and layout of a store, problems and development.

6. Drug Supply

Planning and management, supply process and its p1tfali& planning for drug supply,
planning models. steps to develop a formulary, predicting drug requirements,
procurentent cvele and its methods, designing training programs o improve
pharmaceutical logistics.
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7. Pharmaceutical Mar ¢ 1 g L,
‘Goals, theories of selling mpar g_mkﬂ-syﬂmg-w'

market test method, statistic , analysis, types of sales

salesmanship. qualification of s

presentation and analysis of stat

8. E’eiuhlﬁhmanmf; pharmaceutical f
Chaice of site. trends in location of a p

layout of injectable unit or'st "
each department. .

9. Production auJMﬁM’M;‘ﬂg&mém Fe.

A .bri_i:i'q:xpns_umpvamﬁnﬁs;md.ohjijs of production n
VALIOUS fclivities of production management, production organization.
wastivity. Objectives of | aintenance management, probability distribu
Fﬁkii‘lneriﬂg-.'.prwmIW__efl_ naintenance and its benefits, !

I 10. Pharmaceutical M f_i;":h?i-njm_*mf;;.{cﬂu&.n; =

work dealing with theoretical aspects which has been uuﬁff‘ﬁ: :

Pharmacetical Management to stimulate eritical thinking on topic assigned.

Books Recommendted
1. Principles of Marketing, by Philips Kottler, v 5N
2. Personnel management and Industrial Relations, by R.S. Davar, .
. 3- Personnel management, by Mamoria - e
4. Materials management, by Gopalkrisnan,and R.K. Rajput.
3. Purchasing and Store Keeping, by D R. Gupta. R, Rajput. b
6. Managing -Dmg'sypply:_:mmut sciences for health, by Borbon.
7. Pharmaceutica) Marketing by Smith. _ ;
8. Establishment of a pharmaceutical factory. by S.p, Aganil. L S
9. QuantMative techniques for managerial decision making. by UK. Srivastava and 8., Sharma
10, Maditing Management by Philips Kottler, Tenth Edition, Prinice Hall of India Pvt. L1d
11. Markvting Strategy: A Global Perspective by Vernon R. Stauble The Dryden Press,
12. DA Whetton and K.S, Cameron , Developing Management Skills, New York
Harper Collins, 1995, 72.73. _ _ o
13, Peter . Brucker, Management: Tasks, 'Eeﬁparis_ih_ilitics;'?mtiﬂ:,‘cs, New York: Hurper
and Row. 1974, 323, e .
14, Sanley €. Hollander. The Wheel of Retailing, J. of Marketing, July 1960, pp37-42. .
L5 Amber G. Rao and Peter B Miller, Advertising/ Sales Response functions, J. of
Advertising Reseaych, April 1975, pp7-15.
16. Pharmaeeuticy] Munagement by Alks Ahuia, Sanjuls Baboora. Javed Ali and RK. Khar-
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BPH -702 5 Sem-Vil
PHARMACEUTICS -X
PILARMACLEUTICAL TECHNOLOGY - (THEORY)
Teaching Hours: 4 h/ Week
1L.Mixing
Fluid smuxing, mechamsm and type of [low. equipments. Solid mixing, mixing
mechanism, Lquipment
2. Capsules
Hard gelutin enpsules: Furmmilation of shell and convents, eapsule nroduct:on, flling
operation and equipments emploved
Solt gelatin capsules: Manutacturz, processing and quality control,

J. Microencapsulation
Importence and application. different technigues, ecuipments anployed.

4. Tablety
Produciion of tablets, additives and components, preperativn of components fos
vompression, forms of compressed ablets, evaluation.
Tablet coating- Sucar coating, film coating, sir suspension coaling,  [lm defecls

'8, Measurement of tablet punch forces
Trnsmission of forees through a powder, Distribation of forces within the powder
mass. effect o presswe on the relulive volume, wdhesion and cohesion of particles
strength of pranules and tablets. Factors affecting the Strength of tablets,

B Pharmaceutienl Aerosols
Components, formulation, types of systems, manufacturing, operation af an
aerosil puckoge. guality control and westing, cral. inhalation,  hasal and 1wopical
acrosols. Future developments,

7. Controlled drug delivery system
Introduction, terminclogy. drug tareeting, desizn and fabrication of oral controlled
release drug delivery system. Introduction to implantable and transdermal
therapaitic system

8. Packagig technology
- Types of conzainers, materials used. closures, vnit dose packaging, strip packaging
maeriels, puckaging of solid. parenterals. and ophthalmic dosage forns, stability
aspects aof packazing.

9. Good Manulucturing Practices for pharmaceuticals
Suug and applicability of regulation, current geod manulacturing practices in
manulicluring. processing, packaging end holding of drugs, production and process
contrels, 150 SO00 cerrification
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mcntam
Teaching Honrs: 4 h [ Week

| Preparaticn of takles by the fotlowing 1echniques:

2, Wt pranuiation (Ayueous). .

by West aronglation (ron-ug usens).

Tryfranclation ( Slugging).

. Direct cumpressicn )

 Comting of wabizls - sugat cuating and film coating

3 Surip packing of tablets,

4. Quality conatrol of 1ablets

5, Filling and sesling of had capsules.

6. Quality contrul of capsules.

7. Prepatation of sustained release dosage forms amploying various lechmgues.

§ Preparaion of an werssal dosage Torm and its evaluation, ;

9, Preparation and ¢valuation of microcapsules by employing various techmigques. i

10 T compare dissoiutian profile of cunventional and sontroiled releaze dosage Sorm of
drugs. : ' '

11, Swdy of selid-selid mixing by double cone blender and eveluation of the quality of
misiig.

|3 Any other experiments ilfustrative of theory of syltahus.

a

T =

-

' ﬂl,luk'ﬁ"ﬂxrhm'mended
1. Lachman. L., Liberman. 11 A, and Kanig, . 1., Lheory and practices of Industriel

Pharmacy, 3 Fdition, 1986,

o Aulon, M. E. Pharmageutios. 1pe seience of desege form design, B B publisher,
1988,

1. Rokinson and Lee, Conolled drup delivery: Tundamentals and applications, 2
Eddition: Maree] Dekker, Inc., 1987

4 Binker (55, gid whodss, C.T,, Madern Prarmuceutics, 50 (dtiion, Marcel Dekker,
1600

Hemingon's Plhiarmaceutical Seiences. | 2™ Ldifinn. Mack Publishing Cempany,
| BELHE

]

B, Ceopet and Guan's Tuiortal Pharmiaey. b Edivon, CRS Putlishers and Disirbulors.
jees

Juim, M. K. Advancus.in contralled and novel drug delivery system, ¥ Editon CBS
Publishers and Distributors, 2001,

g Kydonicus. A., Treatiseon conteolled drug delivery, Marcel Dekker, Inc., 1991,

§, Libersan B A Lachiian, L. and Sehwarlz, | B Pharmaceutical dosage {orms:
Tablets. Viol, 1.7 und 3, 2™ Edition Marcel Dickker, 1989,

-

=4
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sse dosage forms, CRC prest, Inc.. Boca Raton. 1987,
clopedia of packaiing techiolopy, 2" Edition,

Endﬁdi.tmu Vanduna Paklications, 1995,
eidia of pharmmwtwai Tectmolopy, Val L

C State University's web sites

e AT
17- Z'-:;op:.iiaat{,anmlb@_ sug delivery (Vol Tand Vol 1)
18 Vaas. § P oand Khar, Rﬁ Contrafled druz. delivery: Conigepis and Advances,

Valtalk Prakashaa, 2002,
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SEMESTER-VII

Paper BI'H-703
CHEMISTRY -VIII

vk

1. Stervids

Nomenclotre, st

Chemistry ol cho
Biosvathesi ol

- and isolation methods. of. Steroids,
ol Beshtosterol and siewidal alkaloids,

2. Huwrmnnes .
Sex Hormones and A B

i Androgens esiosterone, Stanazolol )
Estrogens onal  Agents:  Estradiol.  Progester

Diethylstilbes Ll

fi, Orad Contrs adrel. Norgestrel . _ -::".:- r.

iv.  Corticoids:  Adre And  Glucocorticoids:  Cortisone  acetate,

- Prednisolone. Beta lone, Aldosterone )
3 I!m;t'mglm_:diﬁs , \

4 The following topics shall cover under aomenclature, classification, synthetic
- procedures of the eompounds, structure activity relationship (SAR), mode of
action and therapeutic uses:

= . reted s
(). DRUGS AFFECTING BLOOD AND THE CARDIOVASCULAR SYSTEM:
- I =
ik Aitihyperlipidemics : Lovastatin, Fluvasiatin, Bezafibrate. feno(ibrate.
i, Curdiac glycosides e
Siil. o Antihypertensive agents; Methyvldopa, Clonidine, Guanethidine. Verapumil,
i Ciiptopril. — Enalapril.  Propranalol,  Arenolol,  Phenoxybenzamine.
Mhentolamine, Nitedipine. Losartan. Diltiazem.
iv.  Vasodilators - Hydralazine. Minoxidil, Diazoxide
V> Antiarrhythmics - Disopyramide. Amiodarone.

(h) ANTEINFECTIVE AN ANTEINVASIVE AGENTS:

i Aaticumnebies @ Metroniduzole. Tinidazole, and Diloxinide Furoate.
i, Antihelmintic:  Mebendazole.  Thiabendazole. Pyrantel,  Levamisol and
X Niclpsamide,

i Anti-trypanosomals Nifurtimox, o’ v o
v, \nti-malarials: Chloroquine. Primaquine. Proguanil. and Amodiaquine,
v, Antibacrerial Quinolones: Ciproflosecin, Ofloxacin ]
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Vi Anti-tubereulars Isoniazid, Purasiniide. Faniatl. - il
» i'ul'um‘.ﬁi]‘l:rlﬁ_ﬂ'ﬁi.:{h‘ﬁ!:_.}\i:iﬂ'-
yil. Anti-lu ngﬂ'l!i:'_.:f'flﬂwut. Tolnaftaie. b;;-'ucu_'nm-.a.uiu andd Clotiinarzale.
viii.  Antiviral [doxuridine. Acyclovir, Zidovudine and Garciclovir.
i%, Anti-neaplastic: Thiotepa. Uartius! e, Chiorambugil f.'*}.'l.'.1i'-['|‘ln."~'|.‘hiLl'ﬂiLEl.!.
- arid Meehiorethamine.

) ¢ Sulphonamides: 'ﬁnlﬂhwn:mmidu. Sulphanilanide. Sulphadiazing.
sulphisaxazale. Trimethoprin ard Sul plamethosake.
xi. Antibiotics 3 Ampaillin, Cefadroxil. Chlerphenicol. Poxyeyelin
PRACTICAL

Vemching Hours: 4 0! week

Tawo or thres step synthesis of sonie compounds ol medicingl nterest.
Books Recommended, N

1. ME. Wolfl, Burgers \tedicinal Clhemistry, John wiley and Sons, New York.
5> RF. Doerge, Wilson & Gisvolds Text Book of Organic Medicinal and
Phansaceutical Chemisy. §. Lippingott CO-, Philadelphia. 3
1 WO Foye Prinsipies of Mediginal Chemistry, Lea & Febiger, Philadelphia.
4 5 N Pandeva. & Textbook nf medicinal chemistry, Vol.-1L 5. Publishers, Varanaai.
£ CALREr Medicinel € Hemistry. Wiley Eastern.s Limmited Puhlishers, New Delhi.
D Lednicer ind L a Mitschlar, 'Re Organic Chemistry of Drug Synthesis, Vol 1T, &
11 John Willey and 3005 Mew Yerk. R [}
i o oﬁg‘# Fext Book of Practical Organic Chemisliy, LIRS & Tongman, London, and
Kinwararhk. !
S Signn and B.C. Saunders. Fractival Droanic Chenustry. FLDS & L-ungnﬁn,
1 ondon and New Yok,
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e OXURVEdn, Sidh
Medicings, Preparation of Ayurved

ic Tormuylayjp,

Unani, Chinese and f1s copg
ne Hke Aristay, A

O and ddentificy
e vils gy resi '
ques for

O of alkaloids, lipids,

3. Application of Column, paper el
the isalnrion of ph

Viopha rmdceuticnls,

aeid, diosgenip, hﬂpﬁidine,.bﬂfbkum” erine, calcium
v @phedrine, quinine, andrographoliges and guggy|

Ay - Ghrita ang Bhasms: 1105 formulations like )
De Ration of alephgf Contenig n Aristas ang bhasims. .
ﬁ.-Wﬂﬁﬂﬁiq:c trade of erude drugy yng volatile oifs i
Slﬂﬂ}!ﬂf’dﬂm having high commere Al value and thijy repulatinns Pertaining 10 trade,
I PIMCT_!E-‘ALS
1 4 Hoursiy el _ 1
| Ex!r‘anﬁun, 0 and TLC profife of volatije uﬁs:-Ell:alj‘ptus, Clove, Cumin gng L:;ﬁnn_grm.
2, E.mmtfan, Hon and T1.c profile of alkalogds. Rammifm.'fi{i;hnrm. Tea and Dayry,
o Extraction 3 isolation of Lipids, Resing. Tannie peigs. Sennosides and Quinine, _
4 ﬂctcr-‘ﬂfnnriﬁn ol Maoisiiice COMeNL, A el Valya, E'.w!rinu fhetor, Exiractive Vitllies png foretin
N T erhal diyps
Haiky Recammen gy
I Hewtrigh, Fundamengyjy ul ma:l'l_"hwgn[‘.!'l.}' nnu.ph.-.-rhrhurm. Chisrgly i Livingsiigge
2 .ﬂilmu.r-pu. Hamar-hﬂndmn. Ell'hdu._?‘m'lhuuk W Fngdyigreia) J"hnrm:pgma_v.
- | S407 Joshi 0 Vidhy Aeri F:a-:ﬁm Fhﬁl“lﬂ.a:ﬂmu_h‘. g
4 ORIME K, Pricicy] “VEDas . Nirali Bragauhan Publication, pyp,. :
x k. Mukiherpey. Rheality: Control fierly drthee, Busingeuy Hartron Publicatipy New Detyi, "
i Muhanimay A, 'I'r.'rlhnuk_nr I"Iw:unrqgnnﬁ, Vol | ang 3. Chs Publicytics, el
7 alig Ay Fenthaak, oy nduser iy I‘hw:macugnmg.-.-t.'ﬂs Publizatign,, Dielhj. l
3 0 and Sy At of i “py ol Mudicjrm!'Pimu:. Culimary fierpy and spicey (fE13
PUbTicani, Peth;
? St & i Ly i.'hmnmil,-,-rﬂphy Springer, Verlng, Beriy
i

SN s

TRty Tegh

Mo
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r = EXperimong| Pharmicple,
: ut‘i‘tmlingmtrhud:w'
5

" pnaeied dopicg gy gy
JONRL, Kotham Boak
& f 4

RERCCiifg ity

APerimenty) p
i

--;=Emmcomm.-,mrrﬂmn.ﬂ - :
Total Hoygy, ‘iﬁ‘fﬁ‘k

PRA

! Bty ot s T B4 e
2!:_ G _nrm:%--hywm

d in

'0US tethods (Comparaive and Graphical)

. Ghosh, Hilton & Company, |
¥ Robery 4 Turner, Elsevier

- Sheh,

Arnacalogy t'r}f t
Depor

N. K. Dadkar, {1y
by'SK, Gupta, laypee,
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semester-VIl
BU-07 Unani Pharmacy Theory
(Teaching [lours: 2 |,-.||r W

I Adetarted discussion of faciors affectuny the quality of raw herlal (Unani) drugs.

2 Balety parameters required in the preparalion and preservation of Unant compound drugs
3 Study of different bioluneally astive compounds respensible for the acﬁ?n}t of the plunt.
4. Extraction and estimation of! (a) Alkuloids, (b) Essential oils by different methods.

PRACTICAL
Teaching Hours; 2 h/'mﬁ-H

1 Extraction of plants.
2 Essenzial oils(Volaule ails) extraction.
3. Sample collection of some importznt Unani harks.
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SYLLABUS
BACHELOR IN PHARMACY
(Semester -VIII)
Effective from 2010-2011
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mw

Paper BPH 801 !

PHARMACEUTICAL BIOTECHNOLOGY (Theory)

. Teehivy] Houe:3 hr per week
1. Genetic Engineering
i) Brief introduction to biotechnology with reference to phiarmaceutical scicnces |
ii) Basic Techniques of genetic engineering: flow of genetic information and basic methodology of genetic
ineering

;I'i?nmnahinum DNA Technology: Introduction to rDNA technology and genetic enginecring, steps
involved in rONA technology, techniques used in rDNA technology. :
iv) Application of genetic engineering in medicine: Production of biotechnology derived therapeutic _
proteins |ike human insulin, humatrop (Somatropin rDNA Origin), interferon and recombivax HB (hepatitis
b}, Protein engineering,
2. Plant Cell Culture:
i} Iatroduction to plant biotechnology
i) Cell Suspension Cultures: initintion, characteristics, batch culiures and continuous culiures
ii) Production of secondary metabolites: Strategies for enhancement of secondary metabolites: culture
parameters, elicitors, biotransformation of precursors, production of phytochemicals using bioreactors.
iit) Protoplast isolation, fusion and its applications \
iv) Gene Transfer in medicinal planis: transgenic plants, genetic ransformation: indirect and direct gene
transfer and recent developments in the use nfm{gnnic plants '
3. Animal cell culture and Immunotechnology: y
i) Introduction to animal blotechnology
ii) Basic techniques of animal cell culture: culture media, methods of culture initiation, cell lines
maintenance, scale-up of animal cells, application of animal cell culture in pharmaceutical sciences
lif) Immunotechnology: blood and related products, immunological defensive response, immunoglobulins,
vaccines, hybridoma technology. development and production of monoclonal antibodies, therapsutic and
diagnestics application of monoclonal antibodics. :
4. Enzyme Biotechnology:
.+ 1) Enzyme immobilization: properties of enzymes and carrier;
ii) methods of immobilization: carrier binding, cross linking and entrapping, ) advantages
iv) reactors for immobilized enzymes
ili applications of enzyme immobilization '
microbial production of different enzyme like amylase, protease, lipase & asparnginase. Techniques of
immobilization of enzymes, factors affecting enzyme kinetics, advantages of immaobilization over isolated
enzymes, production of 6-aminopenicillanic acid by immobilized enzyme system
5. Microbial biotechnology
Fementation technology: Isolution, Selection, Screening of Industrial important microbes, Striin
improvement. bioreactor designing, fermentation medium, types of fermentations, optimization of
fermentation process, principle and procedure invelving in downstream procesi. Specific Fermentations:
S-uiuct‘hn of organism, fermentation & purification of penicillin, streptomycin, tetracycline, cephalosporin,
vitamin B, glutamic acid, lysine, citric acid, lactic acid and slcohol, Microbial Tronsformations: Types,
Methods of bioconversions & Application in Pharma Industry, Steroidal transformation.

Books recommended

) W Crueger & A. Crueger, Industrial microbiology, Panima publication, New Delhi.
P.F. Stanbury & A. Whitaker, Principles of fermentation technology, Fergamon Press

3) K. Sambamurthy & A Kar; Text Book of Phirmaceutical Biotechnology, New Age publication ,
Mew Delln

4) G. Rc-:!.l. Prescott & Duann, Industrial Microblology, MC Caraw Hill Bouk Company
3) BiD.Singh, Biotechnology, Kalyani publishers , Noida (u.p)

&) U‘.P.!{Mﬂrﬂ, A, Ahmad & V. Aer, Pharmaceutical biotechnology basics & fundanmental, Capital
publishers, Mew Pelli

T Purohit, Kulkarni & Salu). Pharmaceutical biotechnology, Agrobios publicution, New Delhi,



Praeticals

nir Ty Wiy 11
1 Primary sereening for aunyluse producing bacierial sirain
21 Production ol unylase h&":;mnﬁﬂlf Termentation by shake sk method
3] Immobilization of amylace 2tizyme by entragiment wiethod
4] Effect of temperature and pidan mn;,tlas.;- netivity
3] Working of u sutimerged fermentor
6] Bivtranstormation of anain to- pallic acia by Solid sture fermentatian
7] Production-and downstreum afsingle ccll protein
8] Production snd downstreans of probiotie

1 :;III' et weel

96



BIrH- 802 Sem-VII1

PHARMACEUTICS-XI |
BIOPHARM ACEUTICS AND PHARMACOKI NETICS (T HEORY)
Teaching Hours: 4 h/ Week

A. Biopharmaceutics _ . e

1. Introduction 1o biopharmaceutics, definition, historical development of the sul?;f:ct.
fundamental principles. concepts and its role in formulation development and clinical
setting.

2. Drug Absorption Ca
Various mechanisms, [actors affecting drug nhsnrplinn-ph}-sqcnuhcmlmi. physiologicil
and pharmaceutical.

3. Drug disposition i
Distribution in blood, plasma -protein binding, application of drug-protein binding.

4. Determination of bioavailability and bioeguivalence:

Measures of bioequivalence study and single dose bioequivalence study and relevant
statistics, review of regulatory requirements for conducting bioequivalence study.

B. Pharmacokinetics

5. Iniroduction to pharmacokinetics, imporiance in bioavailability and clinical practice.

Congepts. definition and explanation of terminologies used.

6. Compartment models - concepis and their importance in the study of

pharmacokinetics. _

7. One compartment open model. Determination of pharmacokinetic parameters from

 plasma and urine data after i.v, injection and oral administration. Percent absorbed time
plot and absorption rates based on one compartment model.

8. Two compartment open model, pharmacokinetics of single and multiple dose
administration as applied to intravenous (rapid) and oral administration, intravenous
transformation. Dosage adjustment in patients with and without renal failure.

9. Clearance concept, mechanism of renal elearance, clearance ratio, determination of
renal clearance eritese

10. Extraction ratio, hepatic clearance, biliary excretion, extsa hepatic ¢irculation.

11. Non-Linear Pharmacokinetics with special reference to one compartment model afiet
iv. drug administration. Michaeles Menton equation. Detection of non-linearity
(saturation mechanism).

12, Invitra-Invive evaluation.

PRACTICALS
Teaching Hours: 4 h/ Week

Establishment of standard curve of a drug substance.
Disintegration and Dissolution of peroral tablets.
Influence of vehicle on drug availability from topical dosage forms in-vitro.
Release of drug from suppository base.
Evatuation of antacid products, by acid neutralizing capacity and Rosset-Rice tes!
mt s,

i el s S
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6. Comparative in-vitro release rate studies of marketed formulations. :

7. Determinution of biouvailability of marketed formulations by plasma concentration
method, 3

8. Determination of bioavailability of murketed formulations Iy urinary excretion
method.

9. Drug release fron capsules. efTeet of diluents ele.

10. Effect of prowin binding by cpy alburmin: dialysis method,

1. Determination of pharmacokinetic parnmeters. determingtion o evaluation of
biouvailability of drug administered by IV, IMand P.O.

12. Practice numericals based on the portions covered under theory sylliabus,

Books Recommended _ _
. LG, Wagner: Text Book of Biopharmaceutics and Pharmacokinetics,

12—

Hall).
Controlled drug bicavailability published by Wiley interscience.
Blanchard and Bradie: Principles and Perspective in drug bioavailability,
R.E. Notari: Biopharmaceutics and Pharmacokinetics, = :
Remington's Pharmaceutical Sciences.
Rowland and Tozer: Textbook of clinical Pharmacokinetics
J. Swarbrick: Current concepts in Pharmaceutical sciences and Biopharmaceutics
Javed Ali. Roop K. Khar and Alka Ahuja, TextBook of Biopharmaceutics and
Pharmacokinetics, Birla Publication, 2001, IR
- 10. HF. Lodish, and J.E. Rothman: The assembly of cell membranes Sci, Am.
240:48-63, 1979. - :
1. Rl Oberle, G.L. Amidon: J. Pharmacok, and Biopharm., 15 529-544, (1987).
12. A Rubinstein, V.HK. Li and J. R Robinson: In Oral sustained release
formulatians, Design and Evaluation, NewYork, Pergman, 1988 chap 6.
13. A. Tsuji. Tamai: I Pharm. Res. Carrier mediated intestinal transport of drugs 13(7)
 963-977 (1966),
14. 1P, Skelly, W.H. Barr In Robinson, 1 R. Lee, V.H.L (eds) Controlled Drug
Delivery. Fundamentals and applications 2nd eds. N ewYork Macel Dekker, 1987,
I5. P.G. Welling: Pharmacokinetic considerations of controlled release drug products.
Drug Dev. Ind. Pharm. 9, 1185-1225 (1983).
16. S. Gardner: Bioequivalence requirements and in-vivo bioavailability procédures
Fed, Reg. 42:1631(1977), m
I'7. Biopharmaceutics And Pha:mumkiiﬁimics (Theoritical Concepts and illustrative

Practical Excercises) by Br.Javed Al Dr Alka Ahwja, BF Suniunla Baboota and
DrRoop K. Khar. .

Al e B LR L

Shargel and Yu: Text Book of Biopharmaceutics and Pharmacokineties (Prentice
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SEMESTER-VI]

Paper BPH-803 O _
PHARMACEUTICAL CHEMIS TRY-1X
(FHARMACEUTICAL ANALYSIS - Yy -rTHEORY

Teaching Hours: 4 h / week

LAdvanewd t*ln*umulugruphit techniques

Theory of ion cychange. e of exchangers, ionsexchunge Cquilibrin. ion-exchange
separation.  applications  in pharmaceutical analysis.  High performunce quuidt
chromatography. HPTLC and instrumentation with reference W quantitative estimation of
drugs and hinplnwnmuuutiu;'il'ngunls. Gas chromatography & Gas-11 U chromatography.

2. Visible and ultraviolet absorption spectrophotometry

Principles of visual and UV absorption spectrophotometry, qualitative and quaniitative
analysis. Insteumentation,

3. Nuelear Magnetic Resonancy . e

An introduction to the theory of NMR, chemical shifis. spin spin voupling, NMIt
instrumentation. structure elucidation of simple organic compounds and qualitative
analysis of drugs,

4. Infrared spectrophotomet ey
Origin of infrared spectra and regions. qualitative and quantitative analvsis, instruments
and applications, '
5. Mass spectrometry S . |
Busic principles. instrumentation, the mass spectra, types of jon, determination of
~molecular lormula, molecular weight, fragmentation, mass spectra ol some simple
molecules.
6. Atomic absurption spectroscopy
Theory of dhsorption of ridiont energy by atoms. squipment, and anal sical applieutions:

7. Flumy photomeiry
Theory oI emission SPECIn equipment. and qualitative and Quuatitative opplications
with reference fo e photometry.

8. Palaragreaply
Introduction,  theoreticyl consideration.  organic polaropriphy, frpping ereun
clecrode,  basic principles  af polaragraphic mstruments,  mehods  of analysis,
CXpLriments nchuading amperomersie titrntions,

Y. Different methods of analysis of following drugs refuted to functinnal sroup with
particular reference ro instrumental methods: .

b Antibionies: Nilidisie acid. ciprofloxacin, tetracveline. and chlommphenical, .
i Vitming: Ascorhic seid. thiamine, vitamin A

i, Barbiturates. "henobarhitone.

v Saplionity s Sul fanilanmide, Sulphudiazine, ynd Lagreon

Ve Sterolds: Desomethasone, prednisolone.
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PRACTIONL
Teackivg Howrs: 3 hilweelk

1, Esperinieits bised on Hig-ayer and paper chromatogragh
2. Analyss of dengs oy instremental methods as meluded in Tadian Msmeopocit

Bouoks Recommended:

I

-

'-.'m‘-v-'[

.[}_I

Lot A Tews Bk oF Pharmacetiicnl Chsmyisey, ol | e )1, elipeel]
Piekhor Mewe Yol

AL Beekelt and 1B Stenlake Praciesl Pharmatensiéal Chemistre Vol 1 aad 1
Al Arhlore press ol the Uiniversity al London,

. Willard, L.L.Merviand Fas Dean, Instramental Muethads ol .-"'Ll‘tﬂl"n“-:h Vi
Msstend Joinbold, New York

I Bassel. R.C. Denney. GH Jeffery and 3, Medthan? "-.ngat'q Textbook of
Quantiitive Inorganic Analysis ineluding elementary insirumenta] analysis, The
ELBS. and Longmian.

¥ A Connors, A Test Haok of Pharmaceutical Analysis Wiley InLLlsﬂimc::. New
Yok 6. Jeaking et al. Quamitative pharmaceutical chemisiry.

© DU Garrat, "Re Quantitative analysis of Drugs, Chapmana & TRl London,

KM, Slivarstein, G.C, Bassier and LC. Morril, Speetivscopic |ds:nliﬁr:ntmn af
argan.c compounds- John Wiley & Sons, New York.
ok B Dver- Applicationol absorption spuelroscopy of erganic compounds.
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INDUSTRIAL PHARMACOGNOSY 11 (riponR Y)

Tatal Teaching: 2 Hours:/week

stope of plang issue culture, growth media, plang growth regulatorss eallys and
suspension culture Biotransformation. immobilization, hairy root culiure. Transgenic  plants
and their applications, plan tissue culture ge source of secondary metabolites, applications of
plant biatechnology.

2 Herbal cosmetics

Importance of herbajs as Shampoos (soapnut), Conditioners and hair darkeners, (Amla, Henna,
Hibiscus, Tea), Skin care (Aloe, Turmerie, Lemon peel, Vetiver),

i ~ Traditional herbal drugs

Comman names, sources, morphology, active constituents and Usestiraditional.  folkfore,
Pharmacological apg clinical uses of: ;

Punamava (Brerhaviy diffusiy), Shnnizhpu.-.'hni (Cnmvolvalyy m:‘n-'rl.aph_rf!r.aj. Lehsun (. 440iym
sativigm ), Guggul (Cantmiphore ikl ), Kalmeph (A ndrogreph 81 (€
sanetum), Valerian (Federicn officimalis). Artemisin (Arremsiyie “rmniver ), Chiraw l,'.'s‘weﬂ-*q
chirata), Asoka (Sareeq indica), Saffron (Cracuy seifiva), Shilajit, Brahmi ¢ Bacope mannieri
and Centolln asiatica), Salai (Boswellig servara), Giloe (Tinosporg cordifolia), Gymmneme
slvestre, Ruta Bravealens, s

1. Plants bascd industries and researel institutes in India

Knowledge aboyr ghe herbal products being manufactured by premier herbal industries angd
thrust area of the Institutes involved iy plant research.

5 Patents: Indian and Internationg patent laws,
herbal/natura| products apd processes: intellectual
phytoconstituents,

proposed amendments gs applicable 1
Property Rights with special reference 1o

PRACTICA LS
4 Hoursiweek
I. Estimation of aseorbic acid and anthraquinone plyensides by Lw
2. Estimation of total phenolics. Aavonoids and lannins,
3. Development and evalyation of herhal casmetic formulntions
. Morphological and Porwiler studyi single and misture) of selecred traditiongl drugs
Bouks Regon mended
I Treane and Evis. Texs ook of Phnnnnmgnm::-' .
M. Heineich. Fundamenaly of I‘*hnnnm:-ng;r\nsj. dnd phytotherapy, Charglyi), Livingyione,
Indian Nmmmmrpnuiu, Ayurvedie J'h_anmpaulu. Inidian Herhn) Pharmocopocia
Mehammaicl All, Text ook of Pharmwcagnosy, Val | & 2. CBS, New Dethi ;
J.B. Vlashoen: Iyt homie | A bt Chapaian and 114015, Landan

The Weatth of lndin. 1.4, AR mod Tesihutteitn] Doy Vol 110, NISCA 1 New et
Veeridyy Maiticing LTV T e

Rajesh M ey Smpeh fe

.‘lp::::!rns:np N

= -.Jh.:-_'a Bl A

Wity

i, Ii,.;l K rewdi T i | RS T S i L P lrhiieis, L3It
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Semester-VI]
Paper BPH- oy

PHARMACOLOGY-T(THEORY)
;;Tuml Hours: 2 Tl'i‘l'ﬁfl.-l:'h %

L. Chemotherapy of Microbial discases
Anfimicrobial agents (AMAs): | ntroduction, Classification, Site and Mychunism of Action of
AMAs, Problems arising with use of AM As.
L Sulfonamides .
il Quinolones and treatiment of Urinary tract infection
il Penicillins, Cephalosporins and other B lnctam antibiotics
iv.  Aminegivcosides
v.  Macrolides, Ketolides, Lincosamides, Oxazolidinones & other antibacterial drugs
vi.  Broad spectrum antibiotics, Tetracyclines and Chloramphenicol
vii.  Chemotherapy of Tuberculosis & Leprosy
viii. . Antifungal drugs
iX.  Antiviral
X, HIV and Antiretroviral drugs
xi.  Anthelmintics
xil.  Antimalarial drugs
Xiil. = Antiamoebic & other antiprotozoal drugs
2. Chemotherapy of Neoplastic Diseases
Anticancer drugs, resistance to cyiotoxic drugs
3. Bloassays
i) Ifl:ﬁ:;iti&n. Importance, Principles, Advantages and Disadvantages, methods for

bioassay of agonist and biocassay of antagonists
i) Bioassay of some important drugs:

Insulin, Glucagon, Heparin, Oxytocin, Vasopressin, ACTH, Gonadotrophin,
d- Tubocurarine, Digitalis

PRACTICAL
(Total Hours: 4 1y l W R
1. Bioassay of acetylcholine by various methods (Three point and Four Painr))
2. mars on the drugs studied in theory.
Books Recommended:

Theory

I. Goodmun Gilman's The Pharmacological Basis of Therapeutics (Joel G. Hardman e
Lee E. Limbird, etls.),

2- Rang & Dalss Pharmacology, H.P, Rang and MM, Dale, eds, Churchill Livingstone,
3. Basic and :Iuﬂnnl_l’hmnnmlngy by B.G. Katzung, McGraw Hill,

5. D.R. Laurence & PN, Bennett, Clinior) Pharmacology, Ssunders.

1§. Pharmacology & Pharmacotheraputics by R. 8. Satoskar, S, D, Bhandurkar & N.N. Re
Prikashan,

7. Essentials of Pharmacotherapeutics by F.8.K. Barar, 8.Chand & Company.

ge,
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