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1.3.2 Number of courses that include experimental learning through project work/ field work/

internship 2022-2023

S.No. | Program name Program | Name of the | Course Year of | Name of the student
code course that | code offering f studied course on
include | experimental learning
experimental through project work/
learning field work/ internship
through
project
work/ field
work/
internship
1. B.Pharmacy PHB Project work | BP8OSPW | 2022- | B.Pharmacy 4" year (72)
2023 ,'
2. Pharm.D., PDB Project Work | 5.5 2022- Pharm.D., 5™ year (30)
2023 ]
3. M. Pharmacy MPH Project Work | IlIB 2022- Pharmaceutics(14) i
2023 Pharmaceutical
Analysis(6),
pharmaceutical
chemistry(07) and
pharmacology(09) |
4, Pharm.D., PDB Internship Part-B 2022- Pharm.D., 6™ year (35) .
2023
5. B.Pharmacy and | PHB and | Hospital visit | BP101& | 2022- B.Pharmacy 1* year(50) “
Pharm.D., PDB 1.3 2023 Pharm.D., 1" year (30)
6. | B.Pharmacy PHB Blood bank | BP101 2022- | 15 Year(50) B
visit 2023
7. B.Pharmacy PHB Industrial BP304 & | 2022- 3 year (80) ]
visit BP502 2023
8. |B.Pharmacyand | PHB and | Medicinal BPAO5S & |[2022- | B.Pharmacy 2™ vyear(75)
Pharm.D., PDB gardenvisit | 2.3 2023 Pharm.D., 2™ year (25)
A
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BPIOIT. HUMAN ANATOMY AND PHYSIOLOGY-1 (Theary)
45 Hours

Scope: This subject is designed 1o impart fundamental knowledge on the structure and

functions of the various systems of the human body, It alse bhelps in understending both

homeostatic mechmisms, The subject provides the bhatic knowledge required 1o

understand the variows disciplines of pharmacy.

Objectives: Upon completion of this course the student shoulkd be shle 1o

| Explain the gross morphalogy, structure and functions of variaus ongans of the human
by

2. Deseribe the various b h s and iheir imbal

3. Identify the various tssues and organs of different systems of human body.
4. Perform the various experiments related to special senses and norvous system
5. Appreciate coordinated working pattern of different organs of each system

Course Content:
Umir 1 1 hours
# Iniroduciion io human body
Definition and scope of snatomy and physiology, levels of structural
organization and body systems, basic life processes, homeostasis. basic
Cellular level of organization
Structure and funciions of cell, transport acrodd cell membrane, cell
division, cell junctions. Gemeral principles of cell ication,
intracellulsr  signaling  pathway aeuum- by extracellular  signal
molecule, Forms of imtracellular signaling ) Contoci-dependent b)
Puracring ¢} Synaptic d) Endocrine
« Tissue lovel ol organization
Classification of tissues, structure, location and functions of epithelial
muscular and nervous and connective tissues

Unit 1 16 hours

* Integnmentary system
Structure and functions of skin

« Skeletal sysiem
Lhvisions of skeletal system, types of bone, salient features and fimctions
of bones of axial and appendicular skeletal system
Organization of sheletal muscle, physiology of muscle contraction, //ﬁ'
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» Joints
Structural and functional classification, types of joints movements and its
articulation

Unit I11 19 howrs

»  Body Muids and bloed
. Boﬂynupds,wm.mmunmdlimﬂmufbhud,humpomis.mof
hemogjohm. anemin, mechanisms of coagulation, blood grouping. Rh factors,
ts signi and disorders of blood, Reticulo endothelial system,
»  Lymphastic system
Lymphatic orgnas and tissues. lymphatic vessels, lymph circulstion and functions of
lymphatic sysiem

Unit IV 08 hours
Peripheral nervous system:
Classification of peripberal nervous system: Structure and functions of
sympathetic and parasympathetic nérvous sysiem.
Origin and functions of spinal and cranial nerves.

* Special senses
Structure and functions of eye, ear, nose and longue and their disorders.

Unit V 07 hours
#  Cardioviscular system
Heart — ansiomy of heart, blood circulation, blood vessels, strocture and functions of
artery, vein and capillaries, clements of conduction system of heart and hieart beal, its
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BP 502 T. Industrisl Pharmacyl (Theory )
45 Hoars

Scope: Course cnables the student 1o understand and appreciste the influence of
pharmaceutical additives and vanous pharmaceutical dosage forms on the performance of
the drug produsct.

Objectives: Lpon completion of the courss the student shall be able to
1. Kriow the various pharmaceutical dosage forms and thew munufaciunng

techniques.
2, Know various iderations in develop of pha wcal dosage forms
3. Formulate solid, liquid and semisolid dosage forms and evaluate thom for their
quality
Course content:
3 hours! week
UNIT-1 07 Hours
Preformulation Studies: Introduction to preformulation. goals and objectives. study of
physicochemical characteristics of drug substances.

m, Physicol properties: Physical form (crystal & amorphous). particle size. shape, flow
properties, solubility profile (pKa, pH. partition coefficient), polymomphism

b, Chemical Properties: Hydrolysis, oxidation, reduction, racemisation, polymerization
BCS classification of drugs & its significent

Application of preformulation considerations in the development of solid, iquid oral shd
parenteral dosage forms and its impact on stability of dosage forms.

UNIT-11 10 Hours

Tablets:

a Introduction, ideal ch istics of tablets, clussification of tablets. Excipients,
Formulation of mblets, granulat o pression and p ing problems.
Fquipments and tablet tooling.

b, Tablet coating: Types of m;ng, coating  materials, formulation of coating
composition, methods of coating, equipment employed and defects in conting.

¢ Quality control tests: In process and finished product tests

Liquid orals: Formulation and manulaciuring consideration of syrups amd elixirs
suspensions and  emulsions; Filling and packaging: evaluation of hiquid orals
official in pharmacopoeia

m Principal
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UNIT-I1 08 Hours
Copaules:
o Hard gelutin les: Intrody duction of hard gelatin capsule shells. se

of capales, Flllung. finishing and !w:nl techniques of formulation of hard gelatin
npsul:s. manufacturing defeets. In process and final produst quality control lests
fier capsules.
b Soft  gelatin copswles: Nmeofshllmd upiu!ttumm mor

capsules,importance of base ad Fnctonrs. d
process and final product quality control m mm, storage and :uhl-ry m-.dm;
of sofl gelatin capsules amd their applications.

Pellets: Introduction, formulation requirements, pefletization process, equipments for

manufacture of pellels

UNIT-IV 10 Hours
Parenteral Products:
a. Definition, types, advantages and [imitations, Preformulation factors and essential
requirements, vehicles. additives. importance of isstonicity
b. Production procedure, production facilities and controls,
aseplic processing
¢. Formulation of injections, sterile powders, large volume parenterals and
Iyophilized products.
d. Contai and elosures sebection, filling and sealing of ampoules, vials and infusion
fluids. Quality control tests of parenteral products.
Ophthalmic Preparations: Introduction, formulation considerations; formulation of eye
drops, eye ointments and eye lotions; methods of preparation; labeling. containers,
evaluation of aphthalmic preparations
UNIT-V 10 Hours
Cosmetles: Formulation and preparation of the following cosmetic  prepartions:
lipsticks, shampoos, cold cream and vanishing cream, tooth pastes, hair dyes and
slniscreens,

Hlmtwﬂnl .Mn-nh' Deﬂnmw. p'upeﬂun. contuiners, valves, types of aerosol

sysiems; e I and af . Evaluation of acrosols, Cuality
control and stability studies.
Packaging Materials Sclence: Materials used for packaging of ph cutical prod

factors. influencing chaice of containers, legal and official requirements for mm

stability aspects of packaging materials, quality control 1ests.
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1.3 MEDICINAL BIOCHEMISTRY (THEORY)

Theory : 3 Hrs. /Week

Scope of the Subject: Applied biochemisiry deals with complete understanding of
the molecular level of the chemical process asseciated with living cells.Clinical
chemistry deals with the swdy of chemical aspects of human life in health and (lness
and the application of chemical laboratory methoads to diagnasis, contral of treatment,
and prevention of diseases.

. Objectives of the Subjoct (Know, do, appreciate) ©

The chiective of the present course is providing biochemical facts and the principles
in the swdents of pharmacy. Upon complethon of the subject studen shall be able to —
o understand the camalytic activity of enzymies and importance of iscenzynies in

dingnosis of diseases;

b know the metabolic process of  biomolecules In health and [lingss (metabolic
disorders):

<. undersiond the genctic organization of 1 fian & protedn synihesis

replication; matation and repair mechanism.

d. know the biochemical principles of organ function tests of kidney, liver and
endocrine gland: and

&, do the guulitmtive snalyss and determination of biomalecubes i the body fluids.

Text books (Theory)

a. Harpers review of biochemisry - Martin

b. Text bock of hiochemisiry — D, Salyanarayans

&, Text back of elinical ehemistry- Alex ksplan &1 averve L. S2abo

Heference books (Theory)

& Principles of biochemisry - Lehninger
b. Text book of biochemisiry — Ramarao

. Practical Biochemistry-David T_Plummer.
. Practical Biochemistry-Pattabhiraman.

. Lecture wise programme:

Tupics

I Introduction to bischemistry: Cell and its biochemlical organization, transport
process across the coll b Energy rich compounds; ATP, Cyciic AMP
and their biological significence,

2 Enzymes: Definition; Nomenetature; 1B classification; Factor affecting eneyme
activity; Enzyme action; enayme Inhihition, | seenzyimes and their thesapeutic and
dingnostic applications; Coenzymes and their biochemical role and deficiency
disenses;

3 Carbohydrate metabolism: Glycolysis, (..llrh: acid nynle [T‘CA :;clc]. HMP
shunt, Glycogenolyss, g ders of

carbohydra bl dink mellnn-a -.rui glycogen storage diseases);
Glu:me, Galactose t:lum test and their significance; hormonal regrilation of sz

Mrincipol
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4 Lipid bl Oridation of d (P-oxidation): Ketogenesis and
ketolysis; biosynthesis of fay acid. Ilpkli1 metabolism of cholesterol; Hormonal
regulation of lpld metabalisin, Defs boliam of lipids (Atherosierosis,

fanty liver, hypercholesterclmica),

5 Biological oxidation: Coenryme system involved in Biological oxidation,
Eleciron transport chain (its mechanisim It energy caplure; regulation and
inhibition); Uncowplers of ETC: Oxidative phosphory lation;

6 Protein and aming acid metabollsm: protein torn over, nitrogen bnlnm

Catabolism of Amino acids (T tion, deamination & d Xy

Urea cycle and its bolie  disord production of bile  pig

Iy perbiliru binemia, porphoria, jaundice. Mﬂabulli: disorder of Amino acids.

MNucleie acid metabolism: Mciabolism of purine and pyrimidine nucleatides;

Protein synthesis; Genetic code; inhibition of protein synthesis;, mueatidn and

repair mechanism, DNA feplication | semiconservative fonion peel models) and

DA repair mechanism,

8 loreoduction (o clnical ehembsiry: Cell; composition; malfunction; Roll of the
clinieal chemistry labosntory.

9 The kidoey fonction tests: Role of kidney, Laboratory tests for normal furction

includes-

ab Urine analysis {macrascopic and physical examination, guantitative and

sermiquantitative feses )

Iy} Test for NPN constituents, (Creatining furea clearance, determination of biood

and urine creatinine, wrea and urie ncld)

¢} Uirine concentmtion test

dy Urinary waci caleuli, {sones)

Liver function tests: Physiologieal role of liver, metabolic, stompe, excretory,

protective, cireilmory functions and funstion in blood coagulation.

np Test for heputic dysfunction-Bile pigments metabolism,

b Test for hepatic funciion test- Serum bilicubin, urine bilirubin, and wrine

urobilinogen.

¢) Drye tests of excreiory function,

oy Testy based upon abnormalities of serum proteins.

Selested enzyme 1ests,

11 Liphd profile tests; Llppmulu composition, functions. Determination of

pry

I

serum  lipids, 1ol chol HOL  cholesternl, LDL  cholesteral and
triglycerides,
12 Immunochemical techai fior ton of hormone levels and protein

levels In serum fur endocrine diseses and irrru:lious diseases.

Realicr immuno assay (RIA) and Enzyme Linked lmmlmo bwaI Assay (ELISA)

I3 Electrotytes: Body waler, wator and - ehectrolyte
distrubution.  Determination ul' sodlum,  calcium  pothssium, chlorides,
blearbonstes in the body fuids

.
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BP 304 T. PHARMACEUTICAL ENGINEERING (Theory)
45 Hours
Scope: This course |s designed to impart a fundamental knowledge on the an and science
af various wnit operations used |n pharmaceutical industry.
Ohjectives: Lipon completion of the conrse student shall be able:
. To know various unit operations used in Pharmaceutical industries

I
2 To undersiand the material handling techrigues.
3. To perform various processes involved in phamaceutical manufacturing process.
4, To cary olt various test fo prevent eavironmental pollution,
5. To sppreciaie and comprehend significance of plant lay our design for optimum
e of resnurees,
6. To apprecinte the various pr ive methods used for cormsion control in
Pharmaceutical industries.
Course content:
1
UNIT-1 18 Hours |

« Flow of Nuids: Types of manometers. Reynolds number and it significance,
Bemoulli's theerem  and  its  applications. Energy losses, Ovifice  merer,
Venturimeter, Pitot tube and Rotometer.

* Sie Reduction: Objectives, Meshanisms & Laws goverming size redustion,
factors affecting sive reduction, principles, construction, working, uses, merits and
demerits of Hammer mill, ball mill, fluid epergy mill, Edge rumner mill & end
runmer il

= St Separation: Objeclives, applications & mechanism of size separation,
official standards of powders, sieves, size sepurtion Principles, construction,
working, uses, merits end demerits of Sieve shaker, cyclone separator, Air
sepamior, Fag filter & elutrimtion mnk.

uNIT-1 10 Hours

®  Hest Transfer: Objectives, applications & Heat transies mechanisms. Fourier’s
law, Heat transfer by conduction, convection & radistion. Heat inferchangers &

heat exchonpers.

Frincipal
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«  Evaporation; (Wyjectives, applications and factors influencing  evaporation,
differences between evaporation and other heut process. principles, copstruction,
working, uses, merits and demérits of Steam jacketed kettle, honzontal tube
evaportor, climbing film evaporutor, forced circulation evaporsor, multiple
effcet evaporitordt Economy of multiple effect evaporator.

o Distfllation: Baske Principles and methodalogy of simple  distillation, flash
distillation, fractional distiflation, distillation under reduced pressure, scam
distillation & molecular distillation

UNIT- 111 08 Howrs

»  Drying: Objectives, applications & mechanism of drying process, measuromaonts
& applications of Equilibrium Moisture content, rate of dryng curve. principles,
construction, working, wies, merits and demerits of Tray dryer, drum dryer spray
dryer, Nuidized bed deyer, viscuum dryer, freeze dryer

»  Mixing: Objectives, ipplications & factons affecting mining. Difference between
sofid and liquid mining, mechanism of solid mining, liquids mixing and
semisolids mixing. Principles, Construction, Working, uses, Merits and Demerits
of Prouble cone blender, twin shell blender, ribbon blender, Sigma blude mixer,
planetary mixers, Propellers, Turbines, Paddles & Silverson Emulsifier,

UNIT-1V 08 Hours

+  Filtration: Objectives, applications, Theories & Factors influencing filtration,
filter aids. filer medins. Principle, Construction, Working, Uses, Merils and
demerits of plate & frame fiker, filler leaf, rotary drum fiker, Meta filer &
Cariridge filter, membrane filters and Seidez filter.

s Centrifugation: Objectives, principle & applications of  Cenerifugation,
principles, construction, wurlr.ms. waes, merits and demerits of Perforted basket

centrifuge, Non-p e, seml inuoas cenirifuge & super
wentrifuge,
UNIT- ¥ 07 Hours

«  Materials of pharmacewtical plant construction, Corrosion and  is
prevention: Factors affecting during materials selected for Pharmaccutical plant
construction, Theorles of cormsion, types of corrosion and there prevention
Ferrous amd nonferrous metals, inorganic and organic pen mefals, basic of
material handling systems,
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BP 405 T.PHARMACOGNOSY AND PHYTOCHEMISTRY I (Theory)
45 Hours
Scope: The subject involves the fundamentals of Pharmacognosy like scope, classification qf
crude drugs, their identification and evaluation, phytochemicals present in them and their
medicinal properties.

Objectives: Upon completion of the course, the student shall be able
I. to know the techniques in the cultivation and production of crude drugs
2. to know the crude drugs, their uses and chemical nature
3. know the evaluation techniques for the herbal drugs
4. to carry out the microscopic and morphological evaluation of crude drugs

Course Content:

UNIT-I 10 Hours
Introduction to Pharmacognosy:
(a) Definition, history, scope and development of Pharmacognosy

(b) Sources of Drugs — Plants, Animals, Marine & Tissue culture
(c) Organized drugs, unorganized drugs (dried latex, dried juices, dried extracts, gums and
mucilages, oleoresins and oleo- gum -resins).

Classification of drugs:
Alphabetical, morphological, taxonomical, chemical, pharmacological, chemo and sero
taxonomical classification of drugs

Quality control of Drugs of Natural Origin:
Adulteration of drugs of natural origin. Evaluation by organoleptic, microscopic, physical,
chemical and biological methods and properties.

Quantitative microscopy of crude drugs including lycopodium spore method, leafconstants,
camera lucida and diagrams of microscopic objects to scale with camera lucida.

UNIT-1I 10 Hours
Cultivation, Collection, Processing and storage of drugs of natural origin:
Cultivation and Collection of drugs of natural origin

Factors influencing cultivation of medicinal plants.

Plant hormones and their applications.

Polyploidy, mutation and hybridization with reference to medicinal plants

Conservation of medicinal plants

UNIT-III 07 Hours
Plant tissue culture:

Historical development of plant tissue culture, types of cultures, Nutritional requirements,
growth and their maintenance.

Applications of plant tissue culture in pharmacognosy.

Edible vaccines

102 ?
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UNIT IV 10 Hours
Pharmacognosy in various systems of medicine:

Role of Pharmacognosy in allopathy and traditional systems of medicine namely, Ayurveda,
Unani, Siddha, Homeopathy and Chinese systems of medicine.

Introduction to secondary metabolites:
Definition, classification, properties and test for identification of Alkaloids, Glycosides,
Flavonoids, Tannins, Volatile oil and Resins

UNIT V 08 Hours
Study of biological source, chemical nature and uses of drugs of natural origin containing
following drugs

Plant Products:

Fibers - Cotton, Jute, Hemp

Hallucinogens, Teratogens, Natural allergens

Primary metabolites:

General introduction, detailed study with respect to chemistry, sources, preparation,
evaluation, preservation, storage, therapeutic used and commercial utility as Pharmaceutical
Aids and/or Medicines for the following Primary metabolites:

Carbohydrates: Acacia, Agar, Tragacanth, Honey

Proteins and Enzymes : Gelatin, casein, proteolytic enzymes (Papain, bromelain,
serratiopeptidase, urokinase, streptokinase, pepsin).

Lipids(Waxes, fats, fixed oils) : Castor oil, Chaulmoogra oil, Wool Fat, Bees Wax

Marine Drugs:

Novel medicinal agents from marine sources

R
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2.3 PHARMACOGNOSY & PHYTOPHARMACEUTICALS (THEORY)
Theory : 3 Hrs. /Week

1. Scope and objectives: This subject has been introduced for the pharmacy course in
order to make the student aware of medicinal uses of various naturally occurring
drugs its history, sources, distribution, method of cultivation, active constituents,
medicinal uses, identification tests, preservation methods, substitutes and adulterants.

2. Upon completion of the course student shall be able to:
a. under stand the basic principles of cultivation, collection and storage of crude
drugs;
b. know the source, active constituents and uses of crude drugs; and
c. appreciate the applications of primary and secondary metabolites of the plant.

3. Course materials:
Text books
a. Pharmacognosy by G.E. Trease & W.C.Evans.
b.  Pharmacognosy by C.K.Kokate,Gokhale & A.C.Purohit.

Reference books

Pharmacognosy by Brady &Tyler.E.
Pharmacognosy by T.E.Wallis.
Pharmacognosy by C.S. Shah & Qadery.
Pharmacognosy by M.A. Iyengar.

o o

4. Lecture wise programme:

Topics

1 Introduction.

2 Definition, history and scope of Pharmacognosy.

3 Classification of crude drugs.

4 Cultivation, collection, processing and storage of crude drugs.
5 Detailed method of cultivation of crude drugs.

6  Study of cell wall constituents and cell inclusions.

7 Microscopical and powder Microscopical study of crude drugs.
8  Study of natural pesticides.

9  Detailed study of various cell constituents.

10 Carbohydrates and related products.

11 Detailed study carbohydrates containing drugs.(11 drugs)

12 Definition sources, method extraction, chemistry and method

of analysis of lipids.
13 Detailed study of oils.
14 Definition, classification, chemistry and method of analysis of protein.
15 Study of plants fibers used in surgical dressings and related products.
16  Different methods of adulteration of crude drugs.

Pri”ncipal
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APPENDIX-B
(See regulation 9)
CONDITIONS TO BE FULFILLED BY THE
ACADEMIC TRAINING INSTITUTION

1) Any authority or institution in India applying to the Pharmacy Council of India for
approval of courses of study for Pharm.D. and Pharm.D. (Post Baccalaureate) under
sub-section (1) of section 12 of the Pharmacy Act. 1943 shall comply with the
infrastructural facilities as prescribed by the Pharmacy Council of India from time 1o

ume.

2) Pharm.D. and Pharm.D. (Post Baccalaureate) programmes shall be conducted only in
those institutions which -
a) are approved by the Pharmacy Council of India for B.Pharm course as provided
under section |2 of the Pharmacy Act, 1948;
b) have 300 bedded hospital attached to it
(i) Hospital Details

I.
3

Institution with their own hospital of minimum 300 beds.

Teaching hospital recognised by the Medical Council of India or
University, or a Government hospital not below the level of district
headquarter hospital with 300 beds with clearly defined Memorandum of
Understanding including housing pharmacy practice department with
mimimum carpet area of 30 square feet per student along with consent to
provide the professional manpower to support the programme.

. Corporate type hospital with minimum 300 beds with clearly defined

Memorandum of Understanding including housing pharmacy practice
department with minimum carpet area of 30 square feet per student along
with consent to provide the professional manpower to support the
programme.

Number of institutions which can be attached to one hospital shall be
restricted by the student pharmacist to bed ratio of 1:10.

(ii) Speciality

a)
b)

Tertiary care hospitals are desirable

Medicine[compulsory], and any three specialization of the following
Surgery

Pediatrics

Gynecology and obstetrics

Psychiatry

Skin and VD

Orthopedics

PN B

(iii)Location of the Hospital
Within the same limits of Corporation or Municipality or Campus with )
Medical Faculty involvement as adjunct faculty. /
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3) TEACHING STAFF REQUIREMENT

i) Swaff Pattemn : All faculty shall be full time. However part time perceptors in
hospital shall be allowed.

i) Subject wise specialisation of the Teaching Saff:

S.No. | Subject Specialisation required
k& Pharmacy Practice M.Pharm in Pharmacy Practice or |
Pharmacology or Pharmaceutics
2. Human Anatomy & M.Pharm in Pharmacology o 84 / 97 ::
Physiology practice .o
3. Pharmaceutics M.Pharm in Pharmaceutics
(Dispensing & General
Pharmacy)
4. Pharmacognosy-} M.Pharm in Pharmacagnosy _
5, Pharmaceutical Organic M.Pharm in Pharmaceutical chemistry or
Chemistry-I Pharmaceutical Analysis  or  Quality
- assurance or Bulk Drug
6. Pharmaceutical Inorganic | M.Pharm in Pharmaceutical chemistry or
Chemistry Pharmaceutical Analysis or  Quality
assurance or Bulk Drug o
7. Pharmaceutical M.Pharm in Pharmaceutics or
|| microbiology Pharmaceutical Biotechnology |
8. Pathophysiology M.Pharm  Phammacy  practice  or
Pharmacology
9. Applied Biochemistry & | M.Pharm in Pharmacology or Pharmacy
Clinical Chemistry _practice or Pharmaceutical chemistry



