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9. Course of study

The course of study for B. Pharm shall include Semester Wise Theory & Practical as
given in Table — I to VIIL The number of hours to be devoted to each theory, tutorial and
practical course in any semester shall not be less than that shown in Table - T'to VIIL

Table-I: Course of study for semester |

Course code Name of the course sl (el o
I hours rial points
I BP1OIT Human Anatomy and Physiology I- 3 | 4 .
L Theory
BP102T Pharmaceutical Analysis [ - Theory 3 I 4
I BP103T Pharmaceutics 1 - Theory 3 I } 4
BP104T Pharmaceutical Inorganic Chemistry — 3 I 4
. Theory
BP105T Communication skills — Theory * 2 - 2
BP106RBT | Remedial Biology/ 5 i 4
BP106RMT | Remedial Mathematics — Theory* - - ,
- 3|
BP107P Huma_m Anatomy and Physiology — 4 i 5 ,
Practical _
BP108P Pharmaceutical Analysis I — Practical 4 E 2
BP109P Pharmaceutics 1 — Practical 4 - 2
BP110P Phan'_naceulical Inorganic Chemistry — 4 i > h
Practical
1 BP111P Communication skills — Practical® 2 = ]
BP112RBP | Remedial Biology — Practical* 2 - N
Total | 323836° | 4 | 2729%30° |

"Applicable ONLY for the students who have studied Mathematics / Physics / Chemustry at HSC and
appearing for Remedial Biology (RB )course.

* Applicable ONLY for the students who have studied Physics / Chemistry / Botany / Zoology at HSC and
appearing for Remedial Mathematics (RM)course.

* Non University Examination (NUE)
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Table-II: Course of study for semester I1

Course Name of the course s Tutorial Cm
Code hours points
' BP201T | Human Anatomy and Physiology IT - Theory y | 3 1 | 4
'BP202T | Pharmaceutical Organic Chemistry | - Theory | 3 | | | 4
" BP203T Biochemistry — Theory 3 1 -+
BP204T Pathophysiology — Theory 3 1 4
' BP20ST | C omputer Applications in Pharmacy — Theory * 3 - 3
BP206T | Environmental sciences — Theory * 3 - 3
" BP207P Human Anatomy and Physiology IT —Practical 4 - 2
" BP208P |  Pharmaceutical Organic Chemlstry I-Practical | 4 | . 2
LEQ_O‘)P Biochemistry — Practical | 4 | - | 2
. BP210P | Computer Applications in Pharmacy — Practical* 2 - 1
| Total | 32 4 29
*Non University Examination (NUE)
Table-III: Course of study for semester I11
Course Name of the course No. of Tutorial = Credit
code hours | points
BP30IT | Pharmaceutical Organic Chemistry IT - Theory 3 ﬁ?
BP302T | Physical Pharmaceutics I — Theory 3T & | &
}B‘P303T  Pharmaceutical Microbiology — Theory 3 & 1T a1
BP304T | Pharmaceutical Er Engineering — Theory | 3 [ 1 T B Sl
BP305P |  Pharmaceutical Organic Chemistry 11 — Practical -_-_4-__‘%___.'_—'——_2*“_“
]—__3061’ Ph ysical Pharmaceutics I — Practical 4 | o T3
BP30?P Pharmaceumal Microbiology — Practical —__Z____—T_—h_f“‘“
I Bf 30?_5? Pharmac.culmal I mmr e . CE
I . Total| 28 | 4 -
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Table-IV: Course of study for semester IV

T . . | Credit
Cco:dr:e Name of the course ::;:: Tutorial | points
'BP40IT | Pharmaceutical Organic Chemistry Il Theory 3 1 4
BP402T | Medicinal C Chemistry - Theory ] 3 1 4
BP403T Phﬁcal Pharmaceutics 1T - Theory | 3 1 4
BP404T Pharmaculoby I — Theory 3 1 | 4
BP405ST | | Pharmacognosy and Phytochemistry I- Theory 3 1 [ 4
'BP406P | Medicinal Chemistry I — Practical | 4 & 2 .
' BP407P | Physwal Pharmaceutics 1T - Practical 4 2
- BP408P | Phdrmawlogy I - Practical 4 . 2
'BP409P | Pharmacognosy and Phytochemistry I - Practical 4 - | 2
I Total 31 5 | 28 |
Table-V: Course of study for semester V
Conng Name of the course No.of Tutorial Cr'edlt
| code hours | points |
BP501T | Medicinal Chemistry I - Theory 3 1 -4
 BPS02T | Industrial Pharmacyl- Theory 3 1 | 4
' BPS03T 'Pharmacology 11 - Theory | 3 1 | a
' BPS04T | Pharmacognosy and Phytochemistry [I- Th Theory 3 | 1 | 4 |
' BPSOST | Pharmaceutical Jurisprudence — Theory 3 ——1__,:__4__~
| BP506P | Industrial Pharmacyl — Practical ___Z__—-____.____'_'_z__‘
" BP507P Pharmacology II - Practical T%lT
BP508P Pharmacognosy and Phytochemistry I1 - 4 - 2
Practical .J
L \TOM 27 5 26 |
\_______
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Table-VI: Course of study for semester VI

= “Credit |
I_C::dr:e Name of the course l::;l:: Tutorial __!LOiP—tE—
"BP60IT | Medicinal Chemistry [Tl — Theory 3 | T | 4
" BP602T | Pharmacology Il — Theory 3 1 | 4
" BP603T | Herbal Drug Technology — Theory 3 _1____| ____‘_‘___
[ BP604T Biopharmaceutics and Pharmacokinetics — 3 I 4
| Theory _
" BP60ST | Pharmaceutical Biotechnology — Theory 3 1| 4
' BP606T | Quality Assurance ~Theory 3 1 4
' BP607P | Medicinal chemistry ITI — Practical 4 - 2 |
' BP608P | Pharmacology III — Practical 4 - 2
| BP609P | Herbal Drug Technology — Practical 4 - 2
[ Total | 30 6 30
Table-VII: Course of study for semester VII

| Conlree Name of the course Do of Tutorial Crfdit
. code hours points
" BP701T | Instrumental Methods of Analysis — Theory 3 1 4
' BP702T | Industrial Pharmacyll — Theory 3 1 4 |
[ BP703T | Pharmacy Practice — Theory 3 1 4
 BP704T | Novel Drug Delivery System — Theory 3 1 T 4

BP705P | Instrumental Methods of Analysis — Practical 4 - 2

BP706PS | Practice School* 12 - 6
[ Total | 28 5 24|

* Non University Examination (NUE)
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Table-VIII: Course of stud

y for semester VI

No. of | . . | Credit
| > Tutorial oints
Course Name of the course hours P
code 3 1 4
BPSOIT | Biostatistics and Research Methodology. | 2————""1""4
“BPS02T | Social and Preventive Pharmacy 4 =
BP803ET | Pharma N Mirliaiggwa__%mem_______ﬂ
“BPSO4ET | Pharmaceutical Regulatory Science
BPROSET | Pharmacovigilance
i trol and Standardization of B _
BPSOGET Quality Con 34+3= 4 o 4+4
Herbals 6 8
BPSO7ET | Computer Aided Drug Design
BPRORET | Cell and Molecular Biology
BPS09ET | Cosmetic Science
BPS10ET | Experimental Pharmacology
BP811ET | Advanced Instrumentation Techniques
BP812ET | Dietary Supplements and Nutraceuticals
BP813PW | Project Work 12 - 6
Total 24 4 22

Table-IX: Semester wise credits distribution

Semester Credit Points
I 27/29%/30%
IIIII s
= 26
v 28
i 26
- VI B 26
. vm — 24
| Extracurricular/ Co curricular activities |——— 22
_Total credit points for the program | . 01* - -
* The credit points assigned for cxlracurricuTu_r_uﬁd—;r_;T)___——-__ 2091’2]1_5;‘_212_3—-_
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BP103T. PHARMACEUTICS- I (Theory)
45 Hours

Scope: This course is designed to impart a fundamental knowledge on the preparatory
pharmacy with arts and science of preparing the different conventional dosage forms.

Objectives: Upon completion of this course the student should be able to
* Know the history of profession of pharmacy

* Understand the basics of different dosage forms, pharmaceutical incompatibilities and
pharmaceutical calculations

Understand the professional way of handling the prescription

* Preparation of various conventional dosage forms

Course Content:

UNIT -1 10 Hours
* Historical background and development of profession of pharmacy: History
of profession of Pharmacy in India in relation to pharmacy education, industry
and organization, Pharmacy as a career, Pharmacopoeias: Introduction to [P, BP,
USP and Extra Pharmacopoeia.
* Dosage forms: Introduction to dosage forms, classification and definitions
* Prescription: Definition, Parts of prescription, handling of Prescription and
Errors in prescription.
* Posology: Definition, Factors affecting posology. Pediatric dose calculations
based on age, body weight and body surface area.
UNIT - 11 10 Hours
* Pharmaceutical calculations: Weights and measures — Imperial & Metric
system, Calculations involving percentage solutions, alligation, proof spirit and
isotonic solutions based on freezing point and molecular weight.

e Powders: Definition, classification, advantages and disadvantages,Simple &
compound powders - official preparations, dusting powders, effervescent,
efflorescent and hygroscopic powders, eutectic mixtures. Geometric dilutions.

* Liquid dosage forms: Advantages and disadvantages of liquid dosage forms.

Excipients used in formulation of liquid dosage forms. Solubility enhancement
techniques

36
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08 Hours
UNIT - 111

: yargles, Mouthwashes
* Monophasic liquids: Definitions and preparations of Garg

X1 Liniments and
Throat Paint, Eardrops, Nasal drops, Enemas, Syrups, Elixirs,
Lotions.
* Biphasic liquids:

* Suspensions: Definition, advantages and disadvantages, FlaSSlﬁC&tl(‘H‘lS,
Preparation of suspensions; Flocculated and Deflocculated suspension & stability

problems and methods to overcome.

Emulsions: Definition, classification, emulsifying agent, test for the identification

of type ofEmulsion, Methods of preparation & stability problems and methods to
overcome.

UNIT -1V

08 Hours
* Suppositories: Definition, types, advantages and disadvantages, types of bases,

methods of preparations. Displacement value & its calculations, evaluation of
suppositories.

Pharmaceutical incompatibilities: Definition, classificati

on, physical, chemical
and therapeutic incompatibilities with examples.
UNIY—=¥ 07 Hours
e Semisolid dosage forms: Definitions, class

_ A _ ification, mechanisms and factor
influencing dermal penetration of drugs. Preparation of cintments, pastes, creat
and gels. Excipients used in semi solid dosage forms Evaluati ; f i solid
dosages forms 10n of semu ¢
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BP10ST.COMMUNICATION SKILLS (Theory)
30 Hours

Scope: This course will prepare the young pharmacy student to interact cﬂ'eclively‘wit_h
doctors, nurses, dentists, physiotherapists and other health workers. At the end of this
course the student will get the soft skills set to work cohesively with the team as a team
player and will add value to the pharmaceutical business.

Objectives:

Upon completion of the course the student shall be able to

1. Understand the behavioral needs for a Pharmacist to function effectively in the
areas of pharmaceutical operation

2. Communicate effectively (Verbal and Non Verbal)
3. Effectively manage the team as a team player
4. Develop interview skills
5. Develop Leadership qualities and essentials
Course content:
UNIT -1 07 Hours

e Communication SKills: Introduction, Definition, The Importance of Communication,
The Communication Process — Source, Message, Encoding, Channel, Decoding,

Receiver, Feedback, Context

e Barriers to communication: Physiological Barriers, Physical Barriers, Cultural
Barriers, Language Barriers, Gender Barriers, Interpersonal Barriers, Psychological

Barriers, Emotional barriers

¢ Perspectives in Communication: Introduction, Visual Perception, Language, Other

factors affecting our perspective - Past Experiences, Prejudices, Feelin gs, Environment

UNIT - 11

07 Hours

Voice, Body Language (Non-verbal communication
Communication

e Communication Styles: Introduction, The Communication St

for each -Direct Communication Style, Spirited Communi
Communication Style, Considerate Communication Style

43
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UNII

UNIT

UNIT

07 Hours

T coming an
. . . L . ) 5lCn|n l‘ [;LLO“

Basle Listening Skills: Introduction, Self-Awareness, Active L &

Active Listener, Listening in Difficult Situations

Effective Written Communication: Introduction, When 'and thp Not to Use Written ;
Communication - Complexity of the Topic, Amount of Discussion’ Required, Shades Of;
Meaning, Formal Communication |

Wrlting Effectively: Subject Lines, Put the Main Point First, Know Your Audience, |
Organization of the Message :

A 05 Hours

Interview Skills: Purpose of an interview, Do’s and Dont’s of an interview

Glving Presentations: Dealing with Fears, Planning your Presentation St |
Presentation, Delivering Your Presentation, Techniques of Delivery ’ rllcturmg Y our

v

o o %4 Hours
Group Discusslon: Introduction, Communication skills in

group djg
0 . ' " Cu vt
Dont’s of group discussion $Sig

n
» Do’y and

> o
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BP109P. PHARMACEUTICSI (Practical)

1. Syrups

a) Syrup IP’66

b) Compound syrup of Ferrous Phosphate BPC*68
2. Elixirs a) Piperazine citrate elixir

b) Paracetamol pediatric elixir
3.Linctus

a) Terpin Hydrate Linctus IP’66

b) lodine Throat Paint (Mandles Paint)
4. Solutions

a) Strong solution of ammonium acetate
b) Cresol with soap solution
¢) Lugol’s solution

5. Suspensions
a) Calamine lotion

b) Magnesium Hydroxide mixture
¢) Aluminimum Hydroxide gel

6. Emulsions a) Turpentine Liniment
b) Liquid paraffin emulsion

7. Powders and Granules
a) ORS powder (WHO)
b) Effervescent granules
¢)Dusting powder

d)Divded powders
8. Suppositories

a) Glycero gelatin suppository
b) Coca butter suppository
¢) Zinc Oxide suppository
8. Semisolids
a) Sulphur ointment
b) Non staining-iodine ointment with methyl salicylate
¢) Carbopal gel
9. Gargles and Mouthwashes
a) lodine gargle

b) Chlorhexidine mouthwash

Recommended Books: (Latest Editions)

38
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ic C A f‘ ’ it ‘l’r

| Walkins, New Delhi. ‘ . — shers.
b 1lIlanS15]ang OI:CF and Gunn’s-Dispensing for Pharmaceutical Students, CBS publishers,
Carter S.J., Co e

New Delhi. —— S
:‘:; Ai]lon Pharmaceutics, The Science& Dosage Form Design, Churchill Livingstone,

Edinburgh.

4. Indian pharmacopoeia.
5. British pharmacopoeia. ' . -
6. Lachmann. Theory and Practice of Industrial Pharmacy,lea& Febiger Publisher, The

10.

11.

University of Michigan. o
Alfonso R. Gennaro Remington. The Science and Practice of Pharmacy, Lippincott
Williams, New Delhi.

Carter S.J., Cooper and Gunn’s. Tutorial Pharmacy, CBS Publications, New Delhi.

E.A. Rawlins, Bentley’s Text Book of Pharmaceutics, English Language Book Society.
Elsevier Health Sciences, USA.

Isaac Ghebre Sellassie: Pharmaceutical Pelletization Technology, Marcel Dekker, INC,
New York.

Dilip M. Parikh: Handbook of Pharma
INC, New York.

Francoise Nieloud and Gilberte Marti-Mestres:
Suspensions, Marce] Dekker, INC, New York.

ceutical Granulation Technology, Marcel Dekker.

Pharmaceutical Emulsions and

) 25 SN
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Recommended Books (Latest Editions)

I. Principles of Biochemistry by Lehninger.
2. Harper’s Biochemistry by Robe
3. Biochemistry by Stryer.

4. Biochemistry by D, Satyanarayan and U.Chakrapani

5. Textbook of Biochemistry by Rama Rao.

6. Textbook of Biochemistry by Deb.

7. Outlines of Biochemistry by Conn and Stumpf

8. Practical Biochemistry by R.C. Gupta and S. Bhargavan.

9. Introduction of Practical Biochemistry by David T. Plummer. (3rd Edition)
10. Practical Biochemistry for Medical students by Rajagopal and Ramakrishna.
L'l. Practical Biochemistry by Harold Varley.

rt K. Murry, Daryl K. Granner and Victor W, Rodwell.




BP 106RBT.REMEDIAL BIOLOGY (Theory)
30 Hours

Scope: To learn and understand the components of living world, structure and functional

system of plant and animal kingdom.

Objectives: Upon completion of the course, the student shall be able to
* know the classification and salient features of five kingdoms of life
* understand the basic components of anatomy & physiology of plant
* know understand the basic components of anatomy & ph ysiology animal with

special reference to human

UNIT 1 07 Hours

Living world:
* Definition and characters of living organisms
* Diversity in the living world
* Binomial nomenclature
* Five kingdoms of life and basis of classification. Salie
Potista, Fungi, Animalia and Plantae, Virus,

nt features of Monera,

Morphology of Flowering plants
* Morphology of different parts of flowering plants — Root, stem, inflorescence,

flower, leaf, fruit, seed.
* General Anatomy of Root, stem, leaf of monocotyledons & Dicotylidones.

UNIT I 07 Hours

Body fluids and circulation
* Composition of blood, blood groups, coagulation of blood
* Composition and functions of lymph
* Human circulatory system
* Structure of human heart and blood vessels
* Cardiac cycle, cardiac output and ECG
Digestion and Absorption
* Human alimentary canal and digestive glands
* Role of digestive enzymes
* Digestion, absorption and assimilation of digested food
Breathing and respiration
¢ Human respiratory system
* Mechanism of breathing and its regulation
* Exchange of BAses, transport of gases and regulation of respiration
* Respiratory volumes




07 Hours
UNIT III
Excretory products an‘d their elimination
excretion .
: Eﬁiicmtory system- structure and function
¢ Urine formation
o Rennin angiotensin system
Neural control and coordination
o Definition and classification of nervous system
¢ Structure of a neuron
* Generation and conduction of nerve impulse
* Structure of brain and spinal cord
* Functions of cerebrum, cerebellum, h
Chemical coordination and regulation
* Endocrine glands and their secretions
* Functions of hormones secreted by endocrine glands
Human reproduction
* Parts of female reproductive system
Parts of male reproductive system

Spermatogenesis and Oogenesis
* Menstrual cycle

ypothalamus and medulla oblongata

UNIT IV 05 Hours
Plants and mineral nutrition:
¢ Essential mineral, macro and micronutrients
Nitrogen metabolism, Nitrogen cycle, biological nitrogen fixation
Photosynthesis
Autotrophic nutrition

» Photosynthesis, Photog theti s affecting
photosynthesis, ynhetic pigments, Factors affectins
UNITV
04 Hours
Plant respiration:Respirat i
-espiration, glycolysis, ferm i ; i
Plant growth and development ntation (anderob:c}‘
* Phases and rate of plant grow ‘onditj
: [h, C Y I
| il g ondition of Erowth, Introduction to plant growth
Cell - The unit of life
* Stru

clure and functions of ¢
ne 18 of cell and cell Organelleg (e
Definiy 2 i
100, types of ssues, location and funetiop,
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BP 207 P. HUMAN ANATOMY AND PHYSIOLOGY (Practical)
4 Hours/week
Practical physiology is complimentary to the theoretical discussions in
physiology. Practicals allow the verification of physiological processes discussed
in theory classes through experiments on living tissue, intact animals or normal
human beings. This is helpful for developing an insight on the subject.

I. To study the integumentary and special senses using specimen, models, etc.,

(%]

To study the nervous system using specimen, models, etc.,
To study the endocrine system usin g specimen, models, etc
To demonstrate the general neurological examination

To demonstrate the function of olfactory nerve

To examine the different types of taste.

To demonstrate the visual acuity

To demonstrate the reflex activity

© P N s w

Recording of body temperature
10. To demonstrate positive and negative feedback mechanism.

11. Determination of tidal volume and vital capacity.

12. Study of digestive, respiratory, cardiovascular systems, urinary and reproductive
systems with the help of models, charts and specimens.

13. Recording of basal mass index
14. Study of family planning devices and pregnancy diagnosis test.
15. Demonstration of total blood count by cell analyser

16. Permanent slides of vital organs and gonads.

Recommended Books (Latest Editions)

- Essentials of Medical Physiology by K. Sembulingam and P. Sembulingam. Jaypee
brothers medical publishers, New Delhi.

i Ap:ftomy and Physiology in Health and Ilness by Kathleen J.W. Wilson, Churchill
Livingstone, New York

- Physiological basis of Medical Practice-Best and Tailor. Williams & Wilkins
Co,Riverview,MI USA |

|
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Recommended Books (Latest Editions)

. Principles of Biochemistry by Lehninger.
. Harper’s Biochemistry b

_ . Y Robert K. Murry, Daryl K. Granner and Victor W. Rodwell.
. Biochemistry by Stryer.

1
2
3
4. Biochemistry by D. Satyanarayan and U.Chakrapani
5. Textbook of Biochemistry by Rama Rao.

6

7

8

9

. Textbook of Biochemistry by Deb.
. Outlines of Biochemistry by Conn and Stumpf
- Practical Biochemistry by R.C. Gupta and S. Bhargavan.

- Introduction of Practical Biochemistry by David T. Plummer. (3rd Edition)
10.

Practical Biochemistry for Medical students by Rajagopal and Ramakrishna.
11. Practical Biochemistry by Harold Varley.



Scope: This subject is designed to im
chemistry and therapeutic value of dru
relationships of drugs,
drugs. The syllabus also

class.

BP402T. MEDICINAL CHEMISTRY — I (Theory)

45 Hours

Objectives: Upon completion of the course the student shall be able to

-
4

understand the chemistry of drugs with respect to their pharmacological activity

part fundamental knowledge on the structure,
gs. The subject emphasizes on structure activity
importance of physicochemical properties and metabolism of
emphasizes on chemical synthesis of important drugs under each

understand the drug metabolic pathways, adverse effect and therapeutic value of

drugs

know the Structural Activity Relationship (SAR) of different class of drugs

write the chemical synthesis of some drugs
Course Content:

Study of the development of the following classes of drugs, Classification, mechanism of
action, uses of drugs mentioned in the course, Structure activity relationship of selective

class of drugs as specified in the course and synthesis of drugs superscripted (*)

UNIT- 1

UNIT-1I

10 Hours
Introduction to Medicinal Chemistry
History and development of medicinal chemistry
Physicochemical properties in relation to biological action
lonization, Solubility, Partition Coefficient, Hydrogen bonding, Protein
binding, Chelation, Bioisosterism, Optical and Geometrical isomerism.
Drug metabolism
Drug metabolism principles- Phase I and Phase II.
Factors affecting drug metabolism including stereo chemical aspects. |
10 Hours .
|
Drugs acting on Autonomic Nervous System |
|
Adrenergic Neurotransmitters: !
Biosynthesis and catabolism of catecholamine. ||
Adrenergic receptors (Alpha & Beta) and their distribution.
II
Sympathomimetic agents: SAR of Sympathomimetic agents |
Direct acting: Nor-epinephrine, Epinephrine, Phenylephrine*, Dopamine, ll'
|
|
& . W
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)/";;:0;;; Terbutaline,

Clonidine, Dobutamine, line and Xyiomclazolinc.

i 0
Jterol, Naphazoline, Oxymetaz ‘
agents: Hydroxyamphetamme,

Methyldopa,
Salbutamol*, Bito

¢ Indirect aCﬂ.Ug
Propylhexedrine. '
« Agents with mixed mechanism:

Pseudoephedrine,

Ephedrine, Metaraminol.

ic Antagonists: ‘ _
Adrenerglc AMTA8 ic blockers: Tolazoline*, ‘Phentolamme,
Alpha ad"e_ll:,"l;razosm Dihydroergotamine, Methysergide. *
et ic blockers: SAR of beta blockers, Propranolol*,
?Am'b ‘?{;Terifemlo] Betazolol, Bisoprolol, Esmolol, Metoprolol,
Metibran s ?
Labetolol, Carvedilol.

10 Hours
UNIT-III
Cholinergic neurotransmitters:

Biosynthesis and catabolism of acetylcholine.

Cholinergic receptors (Muscarinic & Nicotinic) and their distribution.

Parasympathomimetic agents: SAR of Parasympathomimetic agents

Direct acting agents: Acetylcholine, Carbachol*, Bethanechol,
Methacholine, Pilocarpine.

Indirect acting/ Cholinesterase inhibitors (Reversible & Irreversible):

Physostigmine, Neostigmine*, Pyridostigmine, Edrophonium chloride,
Tacrine hydrochloride, Ambenonium chloride, Isofluorphate, Echothiophate
iodide, Parathione, Malathion.

Cholinesterase reactivator: Pralidoxime chloride.

Cholinergic Blocking agents: SAR of cholinolytic agents
Solanaceous alkaloids
sulphate, Scopolamine

and analogues: Atropine sulphate, Hyoscyamine
Ipratropium bromide*,

hydrobromide, Homatropine  hydrobromide,

Synthetic cholinergic blocking agents:

o R Tropicamide, Cyclopentolate
};){dr.ochlonde, Clidinium bromide, Dicyclomine hyg‘r:o(_.ﬁloﬁdc*,
Jiycopyrrolate, Methantheline bromid

; : e, Propanthel; ide,
Benztropine mesylate, Orphenadrine Citrate e, hromd

Procyclidine hydrochlorides o s Biperidine hydrochloride,
Ethopropazige hydruch]orjflc‘_ Tridihexethy chloride, Isopropamide jodide,
UNIT- 1v

08 Hour*
Drugs acting on Centra) Nervous System

PRINCIPAL
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A. Sedatives and Hypnotics:

Benzodiazepines: SAR of Benzodiazepines, Chlordiazepoxide, Diazepam*,
Oxazepam, Chlorazepate, Lorazepam, Alprazolam, Zolpidem

Barbiturtes: SAR of barbiturates, Barbital*, Phenobarbital, Mephobarbital,
Amobarbital, Butabarbital, Pentobarbital, Secobarbital

Miscelleneous:

Amides & imides: Glutethmide.

Alcohol & their carbamate derivatives: Meprobomate, Ethchlorvynol.
Aldehyde & their derivatives: Triclofos sodium, Paraldehyde.

B. Antipsychotics

Phenothiazeines: SAR of Phenothiazeines - Promazine hydrochloride,
Chlorpromazine hydrochloride*, Triflupromazine, Thioridazine
hydrochloride, Piperacetazine hydrochloride, Prochlorperazine maleate,
Trifluoperazine hydrochloride.

Ring Analogues of Phenothiazeines: Chlorprothixene, Thiothixene,
Loxapine succinate, Clozapine.

Fluro buterophenones: Haloperidol, Droperidol, Risperidone.
Beta amino ketones: Molindone hydrochloride.

Benzamides: Sulpieride.

C. Anticonvulsants: SAR of Anticonvulsants, mechanism of anticonvulsant
action

Barbiturates: Phenobarbitone, Methabarbital, Hydantoins:
Phenytoin*, Mephenytoin, Ethotoin Oxazolidine diones:
Trimethadione, Paramethadione Succinimides:
Phensuximide, Methsuximide, Ethosuximide* Urea and
monoacylureas: Phenacemide, Carbamazepine*
Benzodiazepines: Clonazepam

Miscellaneous: Primidone, Valproic acid , Gabapentin, Felbamate

UNIT -V

Drugs acting on Central Nervous System

91

07 Hours
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General anesthetics:

Inhalation  anesthetics:  Halothane*,  Methoxyflurane,  Enflurane,
Sevoflurane, Isoflurane, Desflurane.

Ultra short acting barbitutrates: Methohexital sodium*, Thiamylal
sodium, Thiopental sodium.

Dissociative anesthetics: Ketamine hydrochloride. *

Narcotic and non-narcotic analgesics

Narcotic antagonists: Nalorphine hydrochlorid
Naloxone hydrochloride. ¢, Levallorphan tartarate,



Bee ONDNMUNIC A TTON SKILLS (Practical)

2 Hours / week

Thefollowing learning modules are 1o be conducted using wordsworth® English language
lab software

Basic communication coy ering the follow ing topics
Meeting People

Asking Questions

Making Friends

What did you do?

Do’s and Dont’s

Pronunciations covering the following topics
Pronunciation (Consonant Sounds)

Pronunciation and Nouns

Pronunciation (Vowel Sounds)

Advanced Learning

Listening Comprehension / Direct and Indirect Speech
Figures of Speech

Effective Communication

Writing Skills

Effective Writing

Interview Handling Skills

I:-Mail etiquette

Presentation Skills

- iy
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Recommended Books: (Latest Edition)

1.

LB W

10.

11.
12.

nd ‘e
Basic communication skills for Technology, Andreja. J. Ruther Ford, 2 =Aiion
22?;1012;5::::2:21}lzl(s),lslanjay Kumar, Pushpalata, l1 S'Eqition, Oxfordzlz)rle;s, 2011
Organizational Behaviour, Stephen .P. Robbins, 1° I.Ec'lltlon, Pearson.,
Brilliant- Communication skills, Gill Hasson, 1*Edition, Pearson Life, 2011
The Ace of Soft Skills: Attitude, Communication and Etiquette for success, Gopala
Swamy Ramesh, 5"Edition, Pearson, 2013

Developing your influencing skills, Deborah Dalley, Lois Burton, Margaret, Green
hall, 1st Edition Universe of Learning LTD, 2010

Communication  skills for professionals, Konar nira, 2"

“Edition, New arrivals -
PHL 2011
Personality development ang soft skills, Barun K Mitra, 1*Edition Oxford Press
2011
Soft skill for €veryone, Butter Field Ist E
2011 dition Cengage Lcarmng india pvt.ltd,
Soft skills and professiong] COmmunication, Fran.:

] anC t ..
Hill Education, 201 | ' Peters 81, 1Edition, Mc Gran

Effective communication, Jopy Adair, 4t

Edmon, Pan Mac M;
,Aubrey Daniels, 2"Eq Mlllan,2009

Edition, M, Graw Hill, 1999
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BP 507 p. PHART\I.-\(‘()LO(;Y-II (Practical)
4Hrs/Week

Introduction to in-vitro pharmacology and physiological salt solutions.

Effect of drugs on isolated frog heart.

Effect of drugs on blood pressure and heart rate of dog.

Study of diuretic activity of drugs using rats/mice.

DRC of acetylcholine using frog rectus abdominis muscle.

Effect of physostigmine and atropine on DRC of acetylcholine using frog rectus

abdominis muscle and rat ileum respectively.

7. Bioassay of histamine using guinea pig ileum by matching method.

8. Bioassay of oxytocin using rat uterine horn by interpolation method.

9. Bioassay of serotonin using rat fundus strip by three point bioassay.

10. Bioassay of acetylcholine using rat ileum/colon by four point bioassay.

11. Determination of PA, value of prazosin using rat anococcygeus muscle (by
Schilds plot method).

12. Determination of PD; value using guinea pig ileum.

13. Effect of spasmogens and spasmolytics using rabbit jejunum.

14. Anti-inflammatory activity of drugs using carrageenan induced paw-edema
model.

15. Analgesic activity of drug using central and peripheral methods

GviEh Pt b=

Note: All laboratory techniques and animal experiments are demonstrated by simulated
experiments by softwares and videos

Recommended Books (Latest Editions)

I. Rang H. P, Dale M. M., Ritter J. M., Flower R. J., Rang and Dale’s Pharmacology,
Churchil Livingstone Elsevier N

2. Ka:lzrung B.G. ngAasters S. B, Trevor A. J., Basic and clinical pharmacology, Tata Mc
Graw-Hill. ' ‘ .

3. Goodman and Gilman’s, The Pharmacological Basis _of Therapeutics

4. Marry Anne K. K., Lloyd Yee Y., Brian K. A., Robbin L.C., Joseph G. B., Wayne A.
K., Bradley R.W., Applied Therapeutics, The Clinical use of Drugs, The Point

Lippincott Williams & Wilkins. o , .
5. Mycek M.J, Gelnet S.B and Perper M.M. Lippincott’s llustrated Reviews-

Ph cology. _
6. K I:;n';‘}?i;(;lhig.yEssentials of Medical Pharmacology, , JAYPEE Brothers Medical

Publishers (P) Ltd, New Delhi. ! : ; ;
7. Sharma H. L., Sharma K. K., Principles of Ph‘unnaculqu, Paras mcdwul publisher
Modern Pharmacology with clinical Applications, by Charles R.Craig& Robert.
9. Ghosh MN. Fundamentals of Experimental Pharmacology. Hilton & Company,

Kolkata.
10. Kulkarni SK. Handbook of experimental pharmacology. Vallabh Prakas_]_-!_@n_

il
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BP 703T. PHARMACY PRACTICE (Theory)

45 Hours
Scope: In the changing scenario of

Hospital Pharmacy,

the students are required to learn various skills like drug distribution,
drug information,

and therapeutic drug monitoring for improved patient care. In
community pharmacy, students will be learnin
drugs, responding to minor ailments by providing suitable safe medication, patient
counselling for improved patient care in the community set up.

Objectives: Upon completion of the course, the student shall be able to

1.

2. appreciate the pharmacy stores management and inventory control
3.

monitor drug therapy of patient through medication chart review and clinical
review

know various drug distribution methods in a hospital

obtain medication history interview and counsel the patients
identify drug related problems

detect and assess adverse drug reactions

-~ o wn A

interpret selected laboratory results (as monitoring parameters in therapeutics) of
specific disease states

8. know pharmaceutical care services
9. do patient counseling in community pharmacy;
10. appreciate the concept of Rational drug therapy.

Unit I: 10 Hours
a) Hospital and it’s organization
Definition, Classification of hospital- Primary, Secondary and Tertiary hospitals,
Classification based on clinical and non-

clinical basis, Organization Structure of a
Hospital, and Medical staffs involved in the hospital and their functions.

b) Hospital pharmacy and its organization

Definition, functions of hospital pharmacy,

Organization structure, Location, Layout
and staff requirements, and Responsibilities

and functions of hospital pharmacists.

¢) Adverse drug reaction
Classifications - Excessive pharmacological effects, secondary pharmacological
effects, idiosyncrasy, allergic drug reactions, genetically determined txitity, ioxicity
following sudden withdrawal of drugs,

Drug interaction- beneficial interactions,
adverse interactions, and pharmacokinetic drug interactions, Methods for detecting

_—~ .
- +f L )
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and record linkage studies, and Adverse
ports

ns SpOﬂLaﬂCOllS case 1€

drug interactio anagement.

drug reaction reporting and m

and design, Le
d) Community Pharmacy of retail and wholesale drug store, typttes . ik 5115 . &l
Crpieaion Strucl:llirschment and maintenance of a drug S;O(rlr’u sto?-e g of
requirements O?r c:l;aintenance of records of retail and wholesale drug :
proprietary products,

10 Hours
Unit I1:

in a hospital . ; .
a) Drug difm:;l‘;*r:'g:};’;‘;:’pati ents, types of drug distribution systems, charging policy
Dispensing !

and labelling, Dispensing of drugs to ambulatory patients, and Dispensing of
controlled drugs.

b) Hospital formulary o .
)Dcﬁ:ilion, contents of hospital formulary, Differentiation of hospital formulary gnd
Drug list, preparation and revision, and addition and deletion of drug from hospital

formulary.

¢) Therapeutic drug monitoring |
Need for Therapeutic Drug Monitoring, Factors to be considered during the
Therapeutic Drug Monitoring, and Indian scenario for Therapeutic Drug Monitoring

d) Medication adherence

Causes of medication non-adherence, pharmacist role in the medication adherence.
and monitoring of patient medication adherence.

€) Patient medication history interview

Need for the patient medication history interview, medication interview forms.

f) « Ommunity pharmacy management
Financial, materials, staff, and infrastructure requirements.

Unit 111

rs
") Pharmzcy 10 Hou

and therapeutic committee

Organization, functions, Policies of (he pharmac
drugs into lnrmulary, n

Order, and emergency drug |ig prep

: in
y and therapeutic committ¢®

afif.ll_-dmf: . (-
" patient and outpatient prescription, automati¢ SP

aration,
h)
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Drug and Poison information centre, Sources of drug information, Computerised

services, and storage and retrieval of information.

c) Patient
counseling
Definition of patient counseling; steps involved in patient counseling, and Special

cases that require the pharmacist

d) Education and training program in the hospital
Role of pharmacist in the education and training program, Internal and external
training program, Services to the nursing homes/clinics, Code of ethics for community
pharmacy, and Role of pharmacist in the interdepartmental communication and

community health education.

e) Prescribed medication order and communication skills
Prescribed medication order- interpretation and
Communication skills- communication with prescribers and patients.

legal requirements, and

Unit IV 8 Hours
a) Budget
preparation and implementation

Budget preparation and implementation

b) Clinical Pharmacy
Introduction to Clinical Pharmacy, Concept of clinical pharmacy, functions and

responsibilities of clinical pharmacist, Drug therapy monitoring - medication chart
review, clinical review, pharmacist intervention, Ward round participation, Medication

history and Pharmaceutical care.
Dosing pattern and drug therapy based on Pharmacokinetic & disease pattern.

¢) Over the counter (OTC) sales
Introduction and sale of over the counter, and Rational use of common over the

counter medications.

Unit V 7 Hours

a) Drug store management and inventory control
Organisation of drug store, types of materials stocked and storage conditions, Purchase
and inventory control: principles, purchase procedure, purchase order, procurement
and stocking, Economic order quantity, Reorder quantity level, and Methods used for
the analysis of the drug expenditure

b) Investigational use of drugs & ‘}}5;"’)
PRINCIFAL
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1.

Description, principles mvo‘lv
pharmacist, advisory committee.

ed. classification, control, identification. role of hospital

¢) Interpretation of Clinical Laboratory'Tests
Blood chemistry, hematology, and urinalysis

: Recommended Books (Latest Edition):

Merchant S.H. and Dr. J.S.Quadry. 4 textbook of hospital pharmacy, 4th ed.
Ahmadabad: B.S. Shah Prakakshan; 2001.
Parthasarathi G, Karin Nyfort-Hansen, Milap C Nahata. 4 textbook of Clinical

Pharmacy Practice- essential concepts and skills, 1* ed. Chennai: Orient
Longman Private Limited; 2004.

William E. Hassan. Hospital pharmacy, 5th ed. Philadelphia: Lea & Febiger:
1986.

- Tipnis Bajaj. Hospital Pharmacy, 1" ed. Maharashtra: Career Publications; 2008.

Scott LT. Basic skills in interpreting laborato
Health System Pharmacists Inc; 2009.

Parmar N.S. Health Education and Community Pharmacy, 18th ed. India: CBS
Publishers & Distributers; 2008. - .

1y data, 4thed. American Society of

Journals:

.
2,
.
4.

Therapeutic drug monitoring, [SSN: 0163-4356
Journz.al of pharmacy practice. ISSN : 0974-832¢
American journal of health System pharmacy

Pharmacy times ( Monthly Magazine) ISSN: 1535-2900 (online)

Y e
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BP 206 T. ENVIRONMENTAL SCIENCES (Theory)

30 hours

ic‘of;:rljrjvl;qn‘meglal Sc:enlces is the scientific study of the environmental system and
e S O 1ts inherent or induced changes on organisms. It includes not only the study

of physical and_ biological characters of the environment but also the social and cultural
factors and the impact of man on environment.

Objectives: Upon completion of the course the student shall be able to:

Create the awareness about environmental problems among leamers.

Impart basic kno“'ledge about the environment and its allied problems.

Devv_e]op an attitude of concern for the environment.

1_'\1ot1\'ate learner to participate in environment protection and environment

improvement.

5 Acq_u:re skills to help the concerned individuals in identifying and solving
environmental problems.

6. Strive to attain harmony with Nature.

bt ool ol

Course content:
Unit-1 10hours
The Multidisciplinary nature of environmental studies
Natural Resources
Renewable and non-renewable resources:
Natural resources and associated problems
a) Forest resources: b) Water resources; ¢) Mineral resources; d) Food
resources: e) Energy resources; f) Land resources: Role of an individual in

conservation of natural resources.

Unit-11 10hours
Ecosystems
* (Concept of an ecosystem.
= Structure and function of an ecosystem. A
= [ntroduction, types. characteristic features, structure and function of
the ecosystems: Forest ecosystem; Grassland ecosystem; Desert
ecosystem; Aquatic ecosystems (ponds, streams, lakes, rivers, oceans,
estuaries)
Unit- 111 10hours

Environmental Pollution: Air pollution; Water pollution; Soil pollution

N PORINCIDAL
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Recommended Books (Latest edition): New Age Inernationsl Pvt, Publisher

Y.K. Sing, Environmental Science,

Bangalore o )
Agaiz:/al, K.C. 2001 Environmental Biology, Nidi Publ. Ltd. Bikaner.

Bharucha Erach, The Biodiversity of India, Mapin Pu blishing Pvt. Ltd,
_ 13, India, ,

gxlfumnnegral;:.((ll, ?3390 H;zardous Waste Incineration, McGraw Hill Inc. 480p

Clark R.S., Marine Pollution, Clanderson Press Oxford

Cunningham, W.P. Cooper, T.H. Gorhani, E & Hepworth, M.T. 2001,

Environmental Encyclopedia, Jaico Publ. House, Mumbai, 1196p

De A K., Environmental Chemistry, Wiley Eastern Ltd.

Down of Earth, Centre for Science and Environment
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BP606TPHARMACEUTICAL QUALITY ASSURANCE (Theory)

45 Hours

Scope: This course deals with the various aspects of quality control and quality
assurance aspects of pharmaceutical industries. It deals with the important aspects like
¢GMP, QC tests, documentation, quality certifications and regulatory affairs.

Objectives: Upon completion of the course student shall be able to:
e understand the cGMP aspects in a pharmaceutical industry

e appreciate the importance of documentation

» understand the scope of quality certifications applicable to pharmaceutical
industries
e understand the responsibilities of QA & QC departments
Course content:

UNIT -1 10 Hours

Quality Assurance and Quality Management concepts: Definition and concept of Quality
control, Quality assurance and GMP

Total Quality Management (TQM): Definition, elements, philosophies

ICH Guidelines: purpose, participants, process of harmonization, Brief overview of QSEM,
with special emphasis on Q-series guidelines, ICH stability testing guidelines

Quality by design (QbD): Definition, overview, elements of QbD program, tools

ISO 9000 & 1SO14000: Overview, Benefits, Elements, steps for registration

NABL accreditation : Principles and procedures

UNIT-11 10 Hours

Organization and personnel: Personnel responsibilities, training, hygiene and personal records.
Premises: Design, construction and plant layout, maintenance, sanitation, environmental
control, utilities and maintenance of sterile areas, control of contamination.

Equipments and raw materials: Equipment selection, purchase specifications, maintenance,
purchase specifications and maintenance of stores for raw materials.

UNIT - 111 10 Hours
Quality Control: Quality control test for containers, rubber closures and secondary packing
y b
=T ”
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: e ‘ Personnel, ..
materials. Provisions, Organization and ' 'fl(.lln,eg

: General - vl @
Good Laboratory Fpr?r:l.c“”p;rati(m Test and Control Articles, Protocol for Condy, of 4
Testing Facihities '

i . 7 Py “Testing Facilitje

Equipment, Disqualification of Testing ‘
, - ‘ords and Reports,
Nonclinical Laboratory Study, Recor
\4 ; yd " !lnur.
gN,:L;:,m- Complaints and evaluation of complaints, Handling of return good, recallip, and
0 : !

waste disposal.

pharmaceutical industry: Batch Formula Record, Master Formy,

in -
Document maintenance tation, Reports and

Record, SOP, Quality audit, Quality Review and Quality documen
documents, distribution records.

UNIT -V 07 Houn
Calibration and Validation:  Introduction, definition and general principles of calibratjy
qualification and validation, importance and scope of validation, types of validation, validay, &
master plan. Calibration of pH meter, Qualification of UV-Visible spectrophotometer, Genery
principles of Analytical method Validation.

Warehousing: Good warehousing practice, materials management

Recommended Books: (Latest Edition)

I Quality Assurance Guide by organization of Pharmaceutical Products of India
2. Good Laboratory Practice Regulations, 2" Edition, Sandy Weinberg Vol. 69.

Quality Assurance of Pharmaceuticals- A com diu o gim
- pendium of
materials Vol | WHO Publications, Guide lines and Related

=

The International Pharmacopoeia - Vol L IL 111, TV-

and Quality specification for Pharmaceutical Substa(lcneral Methods of Analysis

nces, Excipients and Dosage

}’ (:f;f;d Igborgtory Practices - Marce| Deckker Series
A gudelines, 1SO 9000 and 14000 guidelines |
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gP 603 T. HERBAL DRUG TECHNOLOGY (Theory)

45 hours
Scope: This subject gives the student the knowledge of basic understanding of herbal drug
industry, the quality of raw material, guidelines for quality of herbal drugs, herbal cosmetics,
natural sweeteners, nutraceutical ete. The subject also emphasizes on Good Manufacturing
Practices (GMP), patenting and regulatory issues of herbal drugs

Objectives: Upon completion of this course the student should be able to:
I. understand raw material as source of herbal drugs from cultivation to herbal drug

product
know the WHO and ICH guidelines for evaluation of herbal drugs

&
3. know the herbal cosmetics, natural sweeteners, nutraccuticals
4. appreciate patenting of herbal drugs, GMP .
Course content:
UNIT-1 11 Hours

Herbs as raw materials
Definition of herb, herbal medicine, herbal medicinal product, herbal drug preparation

Source of Herbs
Selection, identification and authentication of herbal materials
Processing of herbal raw material

Biodynamic Agriculture
Good agricultural practices in cultivation of medicinal plants including Organic farming.

Pest and Pest management in medicinal plants: Biopesticides/Bioinsecticides.

Indian Systems of Medicine
a) Basic principles involved in Ayurveda, Siddha, Unani and Homeopathy

b) Preparation and standardization of Ayurvedic formulations viz Aristas and Asawas,
Ghutika,Churna, Lehya and Bhasma.

UNIT-1I 7 Hours

Nutraceuticals
General aspects, Market, growth, scope and types of products available in the market. Health

benefits and role of Nutraceuticals in ailments like Diabetes, CVS discases, Cancer, Irritable

bowel syndrome and various Gastro intestinal discases.
Study of following herbs as health food: Alfaalfa, Chicory, Ginger, Fenugreek, Garlie,

Honey, Amla, Ginseng, Ashwagandha, Spirulina

Iierhi{l-l)rug and Herb-Food Interactions: General introduction to interaction and
clusslhgaiinn. Study of following drugs and their possible side effects and interactions:
Hypercium, kava-kava, Ginkobiloba, Ginseng, Garlic, Pepper & Iphedra. =3

UNIT-111
Herbal Cosmetics 10 Hours
- f—} — )
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i " substances of natural ongin as excipients — colorants,
Herbal Excipionty — Significance of substances of naur ey s
sweeteners, binders, diluents, viscosity builders, disintegrants, tlavors

Herbal formulations :

' ‘ os and tablets and Novel dosage forms
Conventional herbal formulations ke syrups, nuxtures and tablets
like phytosomes

UNIT- IV

Evaluation of Drugs WHO & 1CH guidelines for the assessment of herbal drugs
Stability testing of herbal drugs

10 Hours

Patenting and Regulatory requirements of natural products:

a) Definition of the terms: Patent, IPR, Farmers nght, Breeder's nght, Bioprospecting and
Bopiracy

b) Patenting aspects of Traditional Know ladge and Natural Products. Case study of Curcuma
& Neem,

Regulatory Issues

- Regulatons w India (ASU DTAB, ASU
manufacture of ASU

DCC), Regulation of
drugs - Schedule 2 of Drugs & Cosmetic

s Act for ASU drugs.

UNIT-V

General Introduction to

07 Hours
Herbal Industry
Herbal

drugs industry: Present scope and tuture
A briet account of plant by

prospects.
ased industnes
aromate plants in India

and institutions involved m work on medicinal and
Schedule 1 Good Man

Components ot GMP (S¢
Infrastructural

ufacturing Practice of
hedule - T)

fequirements,
standard operating

Indian systems of medicine
and s objectives
working s

pace, storage  area,
Procedures, health

machinery and equipments.
and hygiene, document

auon and records.
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