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GUIARAT TECHNOLOGICAL UNIVERSITY
11
SEMEATER

Subfect Same HEMAN ANATOMY AND FHVSIOLOGY
Subject Code: BPIOETE

Scope: Thes styect i sdesipned 1o impact Geadsmental kewledge on the stoatire and Disctons of the
Vatoms systerms of e o Dody . 10 sse bl b inedes vinmmling bath bomeostatic meclinnisms The
wirbpect prvides A st hionyledpe requiresd (o wnderstind the vacdoas diseipliones of phstmacy,

Objectives Lo corpheton of s comne the stadent shoald bo abilo 10

Tapbasn b grvms iotphology, structire aned fanctions of vaious orgms of the lumen body
Desenbe the varous homcoststic mochniniea aad their imbalances

Tdentify the varkous tissies s ooans of diiferend systers of hurmen body.

Perfonm the vassous expersnets rolited 1o specinl senses and norvous sysem.

Appreciute cooedimated working patteen of o Terent ongnrs of cach systern

P -

St Na Course Contents Total Hrs

1 Introdaction to homan body: Defintion and scope of amatamy ured 0
physiosogy, tevels of structurnl omganizition aud body systems, basic Bife
processes, homeostasss, basic anstomical termmolagy

Cellular bevel of organization: Structure and furctiors of ccll, frunsport
scross cell membrane, cell divisson, cell junctions. General prisgiples of
cell commwmication, imcellular signaling pathway activation by
extracel lular signal molocude, Forms of intracellular signaling: 2) Contact-
dependent b) Parucrine ¢) Synaptic d) Endocrine

Tissue level of arganization: Classification of tissues, structure, Jcation
and functions of epithelial. muscular and nervous and connective tissues

2 Infegumentary system: Siructure and functions of skin 10
Skelctal system: Divisions of skelctl system, types ol bane, salient
features and functions of bones of axial and appendicular skeletal system
Organization of skeletal muscle, physiology of muscle contrnetion,
peusonusculin junction

Jom: Suucnnhnd ﬁmcuml claniﬁmion l”u of omlsmvmiuu

3 d hlood: Bo nﬁds.'mws&oamdhmnsofblwd. 10

¥
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Practical physiology % complimentary 1o the theo
verification of physiotogical processes discuss
intact animals or normal human beings. This i

retical discussions in physiolegy. I'Iaclica!s. nllo_w the
cd in theory classes through experiments oo living tissue,
helpful for developing an insight on the subject.

Stusdy of compound microscope,
Microscopie study of epitbelial and conncetive tissue

Microscopic study 0f muscular and nesvous tssoe
Identificalion of axial bones
Wentification of nppendrcular bones
Etrodoction fo hermocyviomelny.
Fnumenstion of white Boed cetl (WBC) count
Enumertion of total red blood corpascles (RBC) count
Determination of blecding time

. Determination of clatting time
Estimation of hemoglobin content

12, Determmation of blcod group.

13

. Detemmaton of erythrocyte sedanentation rate (ESR).

14 Determination of heart rate and pulse rate..

15

. Recording of blood prossure,

Recommended Books:
L. Esseatials of Medical Physiology by K. Sembalingam and P. Sembulingam. Jaypes beothers

medical publishers, New Delhi.

Anatomy und Physiology in Health and liiness by Kathleen J.W. Wilson, Churchill
hnn_gsto(-p. New_ York , b

mngl:ml basis of Medical Practice-Best and Tailor. Williams & Wilkins Co,Riverview,
Ee;x;.ook of Medieal Physiology- Arthir CGuyton andjohn E. Hall. Miamisburg, OH,
Principles of Anatomy and Physiology by Tortors Grabowski. Palmeto, GA, U.S.A
Texirooof Huonan Hisolgy by Jadesbie Sigh. Joypec brosher's mesical pubishers, New

s 22500

Dethi



GUJARAT TECHNOLOGICAL UNIVERSITY
B Pharm
SEMESTER: |1

Sobject Name: PHARMACTUTICAL ANALYSIS
Subject Code: BPIO2TP

Scope This coune deals with the fundamestals of analytical chernustry and principles
of dhesrrochemucal snalveis of drugy

Objectives: Upon completion of (he course student shali be able 10
| uodentand e principles of volumetnc and cectro chemical analysis
3 camvout vasious velumetnc and edectrochernical titrations
1. develop smalytical slalls

Sr No Course Contents Total Hrs
1 (2) Pharmacentical analysis- Definition and scope 10
1) Differont sechmigues of analysis

1) Medods of expressing concentation

i) Pramary snd secondary staadards,

i) Preparation and standandization of vanous molar and normal solutions-
Oxalic acid. sodum hydroxide, hydrochloric acid, sodium thiosulphase,
nﬂphmuad.pmssrmpmmgmmdmcmmsﬂpha
(b)Errors: Scarces of errors, types of enors, methods of mimimuzing errors,
sccuracy, preaisicn and significant figures

(¢ iPharmacopocia, Sources of impurities in medicinal agents Hmit kests

T | Acid base titration: Theones of zcid basc indicetors, classification of acid 10
base titrutions snd theary involved in titrstions of stroeg, weak. and very
weak acids snd bases, neutrslization curves

estimation of Sodium benzoste and Ephedrine HCL ¥
3 Precipitation titrations: Mohr's method, Volhard's, ed Volhard's 10
Fagans metiod, sstimation of sodium chioride,
Wmmwmmmgw
:mshu resgents, estimstion of Magnesium: sulphate, and calcium
sconate.
Gmhno*ﬁudﬂendmmhednmmmof




Preparstion and standardization of
(1) Sodium hydrovide

(2) Sulphumic acid

(3) Sodwam thiosulfate

(4) Potassium permae gannte

{5) Cenc ammoniurm sulphate

Assay of the fallowing compounds along with Standardization of Titrant
(1) Ammoniura chlonde by acsd base nitration

(2) Ferrous sulphate by Cenmetry

(1) Copper sulphbate by Iodometry

{4) Caleium gloconate by complexomelry

(%) Hydrogen peroxide by Permanganometry () Sodium benzoate by non-aqueous titration (7)
Sodium Chlonde by precipitation litration

Determination of Normality by electro-analytical methods
(1) Conductometric titration of strong acd against strong base
(2) Conductometric litration of strong acid and weak acid agairst streag base
(3) Potcatiometric titmtion of strong acid against strong hase

Recommended Books: (Latest Editions):
1. AM. Beckent & ).B. Stenlake's, Practical Pharmaceutical i &
s rcfumofm" ‘ cutical Chemistry Vol [ & I1, Stablene
. AL Vogel, Text Book of Quantitaive inocgunic anzlyss
4. Beatley and Driver's Textbook of Pharmagewical Chemistry

i‘ﬁo‘lem ol harmaty
I



GUJARAT TECHNOLOGICAL UNIVERSITY
B Pharm
SEMESTER: |

Subjeet Name: PHARMACEUTIOS- 1
Subject Code: BPIOITE

Scope: This course 1 dessgned fo 1mport fundamental knowledge on the preparatory pharmacy with
arts and scence of prepanng the different conventional dosage fomms.

Objectiv
|

es: Upon completion of this course the student should be oble to
Kaow the history of profession of phamscy
Understand the basics of different dosags

pharmaceutical cakoulations
Understand the protesssonnl way of handting the preseription

forms, planmsaceutical incompatibilities and

Prepamnion of varous coaventional dosage forms
Total Hrs

Course Contents

10

Nistorical background and development of profession of pharmacy:
History of profession of Pharmacy in India in relation to pharmacy cducaticn,
industry and organization, Pharmacy as x caresr, Pharmacopocias; Introduction

to [P, BP, USP arxl Extra Pharmacopoeix
Dosage forms: lntroduction to dosage forms, classification and definitions
Prescription: Definition, Parts of prescription. handling of Prescription and

Emrors in presciption _
Posology: Delinition, Factors affecting posology. Pediatric dose calculalions
based on age. weight and body surface ares

Pharmaccutical caleulations: Weights and measares — Impenal & Meinc

system, Calculations involving percentage solutions, alligation, proof spirit and
isotonic solations based on freczing point asd molecular weight

Powders: Definition, classification, advantages and disadvantages, Simpic &
compourd powders — official preparations, dusting powders, effervescent,
efflorescent and hygroscopic powders, eule:tic mixtures. Geometric dilutions
Liquid dosage forms: Advantages and disacvantages of liquid dosage forms,
Excipients used in formulation of liquid dosage forms. Solubility enhancemens

10

techniques
Monophasic liquids: Definitions and preperations of Gargles, Mouthwashes,

Throa: Paint, Fardrops, Nasal drops, Enemas, Syrups, ‘Elixirs, Linments and




Pyactical

1. Symaps: 3
a) Synup IP7E6 b) Compound syrup of Ferrous Phwosphase BPC'68

2. Elixtrs: ol
a) Pipernzine citrate elixie b) Parscetamol pediatric elixie

1. Linctus
a) Tepin Hydrate Linctus P66 b) Jodine Throat Pairt (Mandies Paint)

4. Solations:
1) Stroag solution of ammonivm acelite 1) Cresol with seap solition c) Lagol s sotution
- 4 Suspculm: :

a) Calamine Jotion b) Magnesium Hydroxsde nixture ¢) Aluminiavm Hyd
6. Emulsions:

#) Tumpentine Liniment b) Liquid paraffin emulsion

7. Powders and Granules .
#) ORS powder (WHO) b) Effervescent grunules c)Dusting powder d)Divided powdars

8. Suppositorics '
a) Glycero gelatin wuppository b) Cocn butter supposiocy ¢) Zine Oxide suppository
8. Semisolids

1) Sulphur ointment b) Non stainmg-iodine ointment wi
9, Gargles and Mouthwashes

a) lodme gargle b) Chlorhexidine mouthwash

roxide gel

ith methyl salicylate ©) Carbopal gl

Recommended Books: (Latest Editloss) = ti
I H.C. Ansel et al,, Pharmaceutical Doaage Foem and Drug Delivery System, Lippiacett Williarns
and Walkins, New Delhi.
2 Caster S Cooper and Gumn's-Dispensing for Pharmaceutical Students, CBS publishers, New
3. M.E Aulton, Pharmaceutics, The Scienced Dosage Form Design, Churchill Livingstone,
Edinburgh.
4. Indian pharmacopoeis.
5. British phamacopocia. _—y
6. Lachmann, Theory and Practice of Industnal Pharmacy.f ca& Febiger Pablisher, The University

of Michigan,
7. m Gmxo Rzmngum. T Science and Practice of Pharmacy, Lippincott Williams,
g‘ &tﬂ' SJ., mllnd“(_irum& Tuarul Pharmacy, CHS Fubbcations, New Delhil.
L l&pﬂm ey's Teat Book of Plarmaceutics, ish Language Book
Heallh Scicnces, USA w W

g Catleg e of Harmey

| "!&Nl

WA



GUJARAT TECHNOLOGICAL UNIVERSITY
B.Pharm
SEMESTER: |

Subject Name: PHARMACEUTICAL INORGANIC CHENISTRY
Subject Code: BITOJGTP
Scope: This subject deads with the monopmpls of inorguose doags wnd pharmacowicals

Objeetives: Upon completion of course student shall be able 1o . .
1 know the sources of imparities and methods to determine the impurities in inorganic drugs

mnd phanmaceaticals i )
2 understand the medicinnl and phansaecutical impoectance of morganic compounds

Sr No Course Contents Total Hrs

1 Impurities in pharmaceutical substances: History of Pharmacopoeia, 10
Sources and fypes of mmpuritics, principle involved i the limit test for
Chloride, Sulphate, kron, Arsenic, Lead and Heavy metals, modified it test
for Chlonde and Sulphate

General methods of preparation, assay for the compound; superscripted with
asterisk (*), properiics and medicing? uses of iDorEanic compounds belonging
to the following classes

2 Acids, Bases and Buffers: Bufler oquations and bufier capacity in general, 10
buffers i pharmacentical systems, propacation, stability, buffered isotanic
solutians, measurements of tomicity, calculations and methods of adyusting
IsotonaciLy.

Major extra and intracellular dectrolytes: Functions of major physialogical
ions, Electrolytes used in the replicement thempy: Sodmm chlonde®,
Potassium chiloride, Calium gluconate® and Oral Rehydraton Salt (ORS),
Mhysiological acid base bakance.

Dental products: Dentifrices, role of fluoride in the restment of dental cances,
Desensitizing agents, Caleium carbonste, Sodium fluorsde, and Ziuc eugenel
cement

¥ | Gastrointestinal agents 10
Acidifiers: Anuronium chloride® and Dil. HCl

Antacld: [dcal propertics of antacids, combinations. of antacids, Sodium
Bicarbonate®, Alamunum hydioxide £}, Magoesium hydroxide mixture

Cathartics: Magnesium sulphate. Scdium orthophosphate, Kaolin and

Bentonite

Antimicrobials: Mechanism, clussiflcstion, Polassiem Permanganate, Boric

acid, Hydrogen peroside®, Chiorisated limne®, Joding and ifs preperations.

4 Miscel!aneom mmmm - 8
Expectorants: Potassium iodide, Ammanivm ch loride®,
ik Ferous suhwc, Pk g

sl ap . Bt § TS ‘ P A AT A 4 ) A
nitrite333 il thicsulphate?, Activated charcoal, Sodium
ents: Zine Sulphaf Y vy

Radiophurmaceatic

-3

L -y
e . 4

%“‘ - Bkt College < Fhasmicy



Practical

T Limit tests for following jons

Limis test for Chlerides and Sulphates

Modified lmit test for Chlonides asd Sulphates

Limit test for kron ‘

Limit test for Heavy metals

Lt fest for Lead

Lamit test for Arsene ’ i - :
1l Identification test Magnesium hydroxide Ferrous sulphate Sodmm bicarbonate Calcium gluconate
Copper sulphate

1 Test for purity

Swelling power of Bentonite

Neutralizing capacity of aluminum hydroxide gel )

Determination of potassium iodate and sedins in potassiurs bodide

IV Preparation of inorganic pharmaceuticals

Boric acid Potash alum Ferrous sulphate

Recommended Books (Latest Editions) _ A .
1. AH. Beckett & ) B. Stenlake's, Practical Pharmaceutical Chemistry Vol T& I1, Stahloae
5 moﬂlﬁ';milyoﬂ;wdon.lmuﬁﬁau fo Lk
3 Al Vogel, Text Book of Quantitative Inorganic ans
3. P. Guadu Rao, Inorganic Pharmaceutical Chemistry, Ird Edition
4 ML Sclwoff, Inorgenic Pharmaccutical Chemistry
§. Bentley ansd Driver's Texthook of Pharmaceutical Cherrustry
8. Anand & Chatwal, Ionganic Phasmuceutical Chemisiry

0% Pratmacy




GUIARAT TECHNOLOGICAL UNIVERSITY

. P harm
SEMESTER: |

Sebject Nawe: COMMUNICATION SKILES
Subjoct Cader RIMIOST

Scope: Thm conse will propare the young phannocy stusdent (o interact eflectively with dactors
nueses, dentists, phiysiathernpists amd ofber leabth workers, At the cod of this course the studont will
gl the safl skils et sy woek cobessvely with the feam as i tearn player ancl will add value 1o the
pharmpecntical business.

Ohjectives;
Upon completion of the conese the studont il be able to
Unelerstamd the behavioml wecds for o Pharmacist 1o function effectively in the ancas of’

s

phammacentical aperation

Communicute elfectively {Verbal and Nan Verbal)
Effectively numage the 1eam as b dean player
Develop drcervicw skilly

Develop Leadership qualitics und esscntialy

Taotal Hrs

=
z

Course Contents
Communication Skills: Inicoducton. Definitson, The Tmportance of
Communication, The Communication Process - Source, Message, Encoding,
Channel, Decoding, Receiver, Feedback, Context
Barrias (0 communication: Physiologeeal Bartlers, Physical Barriees,
Cultural Darriers, Language Barners, Gender Barriers, Interpessonal Darrices,
Psychologicol Barricrs, Emotions] barnors
Perspeetives in Communication: Intreduction, Visual Perception, Language,
Other fuctors afVecting our perspective - Past Experiences, Prejudices,
Feelings, Envi

Elcments of Communication: Intredustion, Face to Face Communication -
Tone of Voice, Body Language vuhl commnw). Verbal
Commumication, Physical Commun '
Communication lnmm mmwwm&”u Miatrix with

&mm Styll. &MM Cbmcnhon




Practical

‘l’la{fol Jowing Teaming piodules sre o be conducted using Amy Softwire English language lub
soflware

Tasic communiention eovering the Tollowing fopics
Meching People

Asking Questions

Making Tricneds

What did you o?

Do's and Dont's

Prommciatians cavering the fellmving toples
Pronunciation {Consennnt Sounids)

Proouncistion and Nouns

Prooumcsstion (Vowel Sonnds)

Adyanced Learniog

Listenmg Comprebension / Direct and Indirect Speech
Fagures of Speech

F fective Commumication

Interview Handling Skills
E-Mail etiquette
Presentation Skills

Recommended Books: (Latest Editien)
I, Basic communication skills for Techoology, Andreja. . Ruther Ford, 2nd Edition, Pearson

Education, 2011
2 Communication skilk, Samay Kumar, Pushpalata, 1¢Edition, Oxford Press, 2011
Organizational Behaviour, Stephen P. Robbins, [stEdition, Pearson, 2013
4 Bnlliant- Communication skills, Gill Hasson, 1stEdition. Pearson Life, 2011
5. The Ace of Soft Skilis: Attituce, Commanication and Etiquette foe success, Gopala Swamy
Ramesh, SthEdition, Pearscn, 2013
6. Developing your nﬂumm*ﬂ&mmﬂq,ukaummmmmm Ist

Edition '}ofum!lal.‘rb.

skalls for peo nlm,znd&lmomNcwamvnk PHL 2011
3, 1stEdition, Oxford Press, 2011

page Learing india pvt.Itd, 2011
denSl Istiidition, Mc Graw Hill

a1 ﬂnc Millan, 2009




GUJARAT TECHNOLOGICAL UNIVERSITY
B Mharm
SEMESTER: |
Subject Name: REMEDIAL MOLOGY  Subject Cader ne st e

+ Yo leam aod wnderstand the components of living world, structuee ard funetional systeen of

plant and anmmml kingdom
Objoctives: Upon completion of the course, the student shall be able 10
1 knew the classification and salient features of five kingdnem of life

3 understand the basie components of anslomy & physiofogy of plast
T Amaw understand the basic compencnts of anstomy & phiysiology snimal with special

referepce 10 humin
Sr No Caurse Contents Total Hrs
1 Living world: 7
Defimtion asd characters of living organisms
Diversity in the fiving workd
Bmomial nomenc lature

Five kinpdoms of life and basis of classification. Salient features of Moaera,
Potista, Fungi, Animalia and Plantae, Vins,

Morphology of Flowering plants

Morphology of diffcrent parts of flowering plants ~ Root, stem, inflorescence,
flower, leaf, fruit, seed.

General Anatomy of Root stem, leaf of monccotyledons & Dicotylidones

2 | Body Nuids and circalation 7
Composition of blood, bleod groups, ceagulaton of blaod
Composstion and functions of lymph

Human circulatoey systémn

Structare of human heart and bleod vessels

Cardize cyele, cardiac output and ECG

Digestion and Absorption

Human skmentary canal and digsstive glands

Rolk of digestive cozymes
Digestion. absorption and assimilation of digested food




Farts of male reproductive system |
Spermatogenesis and Oogenesis
Menstrual eycle

4 | Plants and mineral nutrition: 3
Essential mineral, macro and micronutrients

Nitrogen metabolism, Nitrogen cycle, biological nitrogen fixation
Photosynthesis

Autotrophic nutrition, photosynthesis, Photosynthetic pigments, Factors
affecting photosynthesis,

S | Plant respiration: Respiration, glycolysss, fermentation (annerobic), 4
Plant growth and development

Phases and rate of plant growth, Condition of growth,Introduction to plant
growth regulators

Cell - The unit of life :

Structure and functions of cell and cell organciles.Cell division

Tissues

Defintion, types of tissues, location aad functions.

Text Books
& Text book of Biology by §. B. Gokhale
b. A Text buck of Biology by Dr. Thulajappa and Dr. Sectaram.
Reference Books
a. A Text book of Biology by BV Sreemvasa Naidu
b. A Text baok of Biology by Naidu and Murthy
c. Botany for Degree students By A.C Dutta.
d. Outlines of Zoology by M. Ekambaranatha ayyer and T. N. Ananthakrishnan.
. A manual for pharmaceutical biology practical by S.B. Gokhale and C K. Kokate

Practical

. Introduction o expepments in biology ) Sty of Micruscore b)
Section cuting tchiques <) Mouning and ssinieg
Moatic

I In

Kale and R.R Kale.
S B.Gokhale, C K. Kokate and



GUJARAT TECHNOLOGICAL UNIVERSITY
B.Pharm
SEMESTER: 1

Subject Name: RENTEDIAL MATHEMATICS
Subject Code: BFIOTTT

Scope: This o an miroductory course i mathenatics,

Fhis subjet dealy with the antroduction 1o

Partial fraction, Loganithm, matrices aml Dolecminnnt, Analytical geometry, Calculus, differential
equation and Laplace transform

Objeetives: Upon completicn of the course the student shall be able 1o:-

1. Know the theory and thesr application m Pharmacy
2. Solve the difterent fypes of probiens by applying theory
Ao Appreciate the soportant applicotion of mathematics in Pharmacy

Sr No

Course Contonts

Total Hrs

Partial fraction
larodaction, Polyromial, Rational fractions, Proper and Improper fractions,
Pamal fraction , Resolving inko Partinl fraction, Appbcation of Partial Fraction
in Chemizal Kinetics and Pharmacokinetics
Logarithms
Inrodaction, Definition, Theoreos/Properties of ogarithoms, Comimon
loganthms, Characteristic and Mantissa, wocked examples, applxation of
loganthm to solve pharmaceutical peoblems
Function
Real Valeed function, Classification of real valued fuscions,
Limits and continuity -
: ) (-3
Introcluct:on |, Limat of a fimction, Definstion of limit of 3 fusclion

= . &inB

definirion) . l.i'.fl l‘_—:‘:"‘ =na"" . ln_.o P =

6

Matrices and Determinant:

Introdection mawices, Types of matnces, Operation on matrices,

Transpose of a matria, Matrix Multiplicstion, Determanants, Propertics of
determinants , Prodact of determinants, Minoes and co-Factors, Adjoint or
adjugate of & square mamix, Singular and non-singular matrices, loverse of a
matrix, Solution of system of lincar of equaticas using matnx method,
Cramer's rule, Chamctenstic equation and roots of i square matnix, Cayley-
Hamilton  theorem Applicationof Matrices in solving Pharmacokinetc

eguations

Calculus: Differentiation . lntmdncﬂom, Derivative of o function, Derivative
ofawmmmwdnpmoﬁcoMtudalmtloa Darivative
of the sum or difference of two functions, Derivative of the product of two
functions (product farmula), Derivative of the quotient of two functions
(Quotient foemula) - Without Preof, Derivative of xn wir.x,where  is any
rational number, Derivative of ex., Decivative of loge x , Derivative of
ax, Derivative of rigonometric functions from first principles (without Proof),
Successive Diflerentiation, Cenditioss fora functicn % be a maxinwim or a
minimum at & point. A_ﬂlm

Analyticul Geormetry

Introduction; Signs. omecmdlm Dinm formuli,

Sme Line : ﬂsﬁmmmhm
“t."am s, Sape o e ining o poits, Siope -

ntucqtfumoh

WWI,.‘\ e Ny Ty s e (o s ()
ctice. { N, Standarg ne . Bs O Intep m'uM“

B 47

{‘( f..: - . 7. e
- ?’mﬂ:lﬂm‘.ﬁ‘mﬂ of Pharmacy
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substitution, Method of Partial fractions, Integtation by parts, definite integrals,
application

-~

Differential Equatioas ; Some basic defmifions, Orber ani degree, Equtions &
in scparable fonn , Romogencoos equations, Lincat Differential equations,
Exact equations, Application In solving Fharmacokinetic cquations
Laplace Trandorm | Introdiscticn, Dofinition, Troportios of Laplace
tmnsform, Laplace Transforms of elomentary functions, Inverse Loplace
tminsforms, Laplace frarsfoom of derivatives, Application 10 salve Linear
dillesential equations, Application in solving Chemical kinetics and

I'harmacokinetics equations

Recommended Books (Latest Edition)
). Differential Caleulus by Shandiinarayan :
2. Pharmaccutical Mathersatics with application o Pharmacy by Panchaksharappa Gowda D11
3 [a’_wgnl Calculus by Shanthinaravan
Higher Engincering Mathemstics by DeB.S Grewal

A




GUJARAT TECHNOLOGICAL UNIVERSITY
B Pharm
SEMESTER 11

Subject Name: Humun Anstomy and Physiology 1
Subject Code: BR2OITT

Scope This subject is designed o impart fundamental knowledge on the structure and funchony of
thee varioes systems of the uman bedy. 1t lso helps o vnderstanding both homeostatic mechanisms
The subject provides the basic knowledge required to understand the varlous disciplines of phattracy

o e 1

-

Objectives: Upon completion of the course student shiall be abie to

Expiain the gross morpholegy, structue and functions of vadous organs of the hurran body.

Deseribe the various hameestatic mechanisms and their imbalances.
Identify the various tissucs and organs of different systems of hamin body,
Perforn the hematological tests like blood ccll counts, hacmoglobin estamration,

bleeding/clotting time otc and also record blood peessure, heart rate, pulse and respiratory

volume,
Appreciate coordinated working pattern of different oegaas of cach system

Appreciate the interlinked mechanises in the maisterance of nermal flanctioning

(homexetasis) of humas body.

SriNao

Toplcs

weightage

Nervous system:

Organization of nervous sysiem, newron, ncuroghia, classification and
properties of nerve fibre, electrophysiology, action potential, nerve
impulse, receptors, synapse, neurotransmitlers

Central pervous system: Meninges, ventricles of beain and cerebrospinal
fluid structure and functions of braia (cerebrum, brain stem, cerebelium),

trocts,reflex activity)

spinal cord (gross structure, functions of afferent and effercat nerve

10

Digestive system R e
Anatomy of GI Tract with special reference to anatomy and funictions of
stomach, ( Acid preduction in the stomach, regulation of acid production

0N

absorption of autrients and disorders of GIT-
Burgedc.s: oA S NG ~-q?>.—t,;—i',q.%~.z.._ o &
Formsstion and rolé 0 ninie te and

Anatorny of respi 0
Lung Volumes

10




formation, micturition reflex and role of kidneys in acid base balance, role
of RAS in kidney and disorders of Kidney T

4. | Endocrine system
Classification of hormones, mechamsm of hormone action, structure and

functions of pituitary gland, thyroid gland, parathyroid gland, adrenal
gland, pancreas, pineal gland, thymus and their disorders. ;

5. Reproductive system
Anatomy of male and female reproductive system, Functions of male and

female n:pnxtuctwc system, sex hormancs, physiology of menstruation,
fertilization, spermatogenesis, oogenesis, pregnancy and parturition,

Introduction o generics
Chromosomes, genes and DNA, protein synthesis, genetic pattern of

inhertance

Practical

Practical physiology is complimentary to the theoretical discussions in physiology. Practicals
allow the verfication of physiological processes discussed in theory classes through expeniments
on Inving tissue, intact animals or normal human beings. This is helpful for developing an insight

on the subject.

To study the integumentary and spccinl senses using specimen, models, ete.,
To study the nervous system usmg spoumcn. moedels, etc.,

To study the endocrine system using speccm, madels, etc

To demanstrate the gencral neurological examination

To demonstrete the function of olfactory nerve

To cxamine the d:ﬁeun:typaofmhe.

To demonstrate the visual acuity

To demonstrate the reflex activity

Recording of body lempemm

10, To demonstrate positive and negative feedback mechanism

| 1. Determination of tidal volume and vital capacity

12. Sudyofzdimivc, respmmoty, urdmvnchhr symms urinary and reproductive

et o] s

ik s

W“*‘a-, count by cell anlyser
mqﬂmi 3

vG..u. ="

d P, Sembulingam. Jaypee
et J,W. Wilson, Churchill



6. Textbook of Human Histology by Inderbir Singh, Jaypee hrothers medical publishers,

New Delhi

7. Textbook of Practicnl Physiology by C L. Ghai, Jaypee brothers medical publishers,
New Dellii

8. Practical workbook of Human Physiology by K. Srinageswarl snd Kajeev Shanna,
Juypee Brother's medical publisthers, New Delhi

Referenee Books:

1. Physiologrenl basis of Medical Proctice-Best and Tailor, Williams & Wilkins Co,
Riverview, MI USA

2 T&xibmk of Medical Physiology- Arthur C, Guyton and John. 17, Hall. Miarnishurg,
USA

3. Human Physiclogy (vol 1 and 2) by Dr. C.C. Chatterrje , Academic Publishers Kofkat




GUJARAT TECHNOLOGICAL UNIVERSITY
B, Pharm
SEMESTER: 11

Subject Name: Pharmacentical Organie Chemistry |

Subject Code: BPZO2TY

Scope: This subject deals with classifioation ssd nomenclature of simple arganic compoands,
stroctural otneriem, isermediates fornmng i reactions, important physical propertics, renctons and
methods of preparaon of these compounds. The syllabis also emphasizes on mechanisms and

anentanon of reactions

Objectives: Upon complesion of the course the student shall be able ta
1. write the structure, name and the type of isomerism of the organie compound

2, write the resction, name the reaction arvl orentation of reactions
A sccount for reactivity/statility of compourxds
4. identify/confim the identification of erguric compoun

Course Confent:
Genenl methods of prepamtion and reactions of compounds superscripted with asterisk (*) to be explainad

To emphasize on definition, types, dlassification, principies/mechanisms, applicaticas, examples and
differcnces

SrNo | Topies Yo
L weightage
1. Classification, nomendature and isomerksm: 7
Classification of Organic Compounds
Commeon and TUPAC systens of nomenclature of organic compoands (up to
10 Carbons open chain and wbocyclw eouvouuds}
Structural § uomns m
2
3,




Paraldehyde, Acetone, CMonl hydrate, Iexanine, Benzaldehyde, Vanilin,
Linnamaldehnvde

5. Carboxylic acids*: Acidity of carboxylic acids, effect of substituents on acidity, | #

inductive effect and qualitstive tests for carboxylic acida amide and ester

Structure and Uses of Acetie acid, Lactic neid, Tartorie acid, Citric acid,

Swocinic acid Oxalic acid, Salicylic acid, Benzoic ncid, Benzyl benzoate,

Dimethyl phiholate, Methy! salicylate and Acetyl salicylic acid

AHphatic amines® - Bagicny, effoect of substituent on Basicity, Qualitative tesl,

Strctire wodd uses of Ethoolanice, Tihylencdinnene, Amphetamine

1. Preliminasry test: Color, oddour, aliphatic/aromatic compaunds, saturation and

pasaturalion, ete
Detection of elements like Nittogen, Sulphue and Halogen by Lassaigne’s test

Solubility test
Functional group test like Phenols, Amides/ Urea, Carbohydrates, Amines, Carboxylic

J acids, Aldehydes and Ketones, Alcohols, Esters, Aromatic and Halogenated

1

i

!

:g Systematic qualitative analysis of nnknown arganic compounds like:

o

Hydrocarbons, Nitro compounds and Anilides
Meltng point/Baoiling point of arganic compounds
Identification of the unknown compound from the literature using melting point/ boiling
point
, 7. Preparation of the derivatives and confirmation of the unknown compound by melting
~ point/ boiling point
8. Minimum 5 unknown erganic comgounds to be analysed systematically
9, Preparation of suitable solid derivatives from organic compounds
10. Construction of moleculsr models

>

Recommended Books (Latest Editions)

1 Orpmc(‘.hmuybyl\d«nmnndﬂoy«l
2. Organic ,.mbyu. FM.Volum-;_

ol . MLy



GUJARAT TECHNOLOGICAL UNIVERSITY
B.Pharm
SEMESTER. Il

Suobject Name; Pharmaceatical Engineceing

Subject Code: BP20ATP
Scope This course ts designed 0 import a fundamenial knowledge on the arn and scrence of

various unit operations used in pharmaceutical industry,

Objectives: Upan completion of the course the student shall be ahle to

b R

o

1o know various unit operatons used in Pharmacentical industries,

To understand the marerial handling techniques.,
To perfunm vanious prooesses invoived in pharmaceuticnl manufactuning process.

T carry out vanaus 16t o prevent environmental pollution
To appreciate and conprohend signeficance of plant lay out design for optinsum use of

resources.
To appreciate the various preventive methads used far corrosion control in Pharmaceutical
mckistries

o

j' Sr No f Topics

/,
|

Flow of fluids: Types of manomerers, Reynolds number and its significance,
Bermoull’s theorem and its spplications, Frepy losses. Orifice meter,
Veaturimeter, Pitot tubs and Rotometer.

Size Reduction: Objectives, Mechaisms & Laws governing size reduction,
factors affecting size reduction, principles, construction, working, uses, merits
and demenits of Hommer mill, ball il fluid eoergy mull, Edge runner mill &
end runner mill,

Size Sceparation: Objectives, applications. & mechanism of size
separation, official standards of powders, sieves, size separation

Principles, construction, working, uses. ments and demerits of Sicve shaker,
tor, filter & elutnation tank
10

welghtage |

cyclone separator, Air 4 _ .
Heat Transfer: Objeclives, applicstions & FHeat transfer mechanisms,
Fourier’s law, Heat transfer by comduction, convection & radiation. Hex:

interchangers & heat exchangers, ! - ]
Evaporation: Objectives, catiors and factors influzncing evaporation,

differences  between




R
———————

blender, Sigma biade mixer, planctary mixers. Propeliers, Turhines,
| Paddles & Sitverson Emulsifict AN RN ===
4 Filtration: Objectives, applications, Theories & Factors influencmg | 8
filtration, filter mds, filter medin Principle, Construction, Working,
Uses. Merits and demerits of plate & frame filter, filter leaf, rotary dram
fiker, Meta filter & Cartridge filler, membrane filters and Seidez filter

Centrifugation: Objectives, principle & applications of Centrifogation,

inciples, construction, working, Uses, werits and demerits of Perfora
Not-perforated bosket centrifuge, vemi continuous

hasket centrifuge,
ceatnfuge & super centrifuge | e
S Materials of pharmaceutical plant construction, Corrasion and its | 7

provention:  Factors  affecting during materials  selected for
Pharmaceatical plant construction. Theories of corrosian, types of

[ comosion and there prevention, Ferrous and nonferrous  metals,
inorganic and organic non metals, hasic of material handling systems.

Recommended Books (Latest Editions)

1 Istroduction to chemical engineering ~ Walter L Badger & Julius Banchero, Latest edition.

lications by Nigel J.K. Simpson-Latest

adition.
3 Unit operation of chemical cngmeering — Mcabe Smith, Latest edition.
et al,, Latest

:dib Pharmaceatical engineering principles and practices — C.V.S Subrahmanyam
on

€ Remington practice of pharmacy- Martin, Latest edition,

6 Theory and practice of industrial pharmacy by Lachmann., Latest edition.

7. Physical pharmaceutics- (_B.V.S Subrahmanyam et al., Latest edition.

8 Cowaﬁ&m':w plnmu:y, §.J. Carter, Latest edition

2 Solid phase extraction, Principles. techniques and app

Practical:
I
<
3
4
<
6
atures ~use of Dew point
7. Descriptic )
catical Machinery such us
'3 de humidifier
mulations ~ Constristion of
y.
 Kicks,

of Ball Mill
ceze dryer amd such



GUJARAT TEC HNOLOGICAL UNIV ERSITY
B.Pharm

SEMESTER: 11

Subject Name: Computer Applications in Fharmacy

subject Code: Br2edIr
Scope This Fubpect deals witlh the introduction Ditabase, Datihase Mipnagement sysient,
congputer application 1n clinfeal studies and use of databases.
Objectives: Upon completion of the coursc the student shall be able to
1. koow the varous types of application of computers in pharmacy
2 know the yanous types of dainbascs
1 kpow the vamous applications of databases in pharmacy
Y

' Sr No | Topics

“Number system: Binary 1
pumber system. Hexadecumal

amber system, Decimal number sysem, Octal
mumber systems, conversicn decimal to binary,

binary to decimal, octal to binary etc, hoary addition. bimary sublraction - One's

complement  Two's complemeat method, binary multiplication, binary division

Cencept of Information Systems and Software : Information gathering,
ility analysis, data flow diagrams, Process

specifications. input/output design, process life cycle, planming and

ing the poject
ion 1 HTML, XML.CSS and Programming 6
languages, introduction %o weh servers and Server Products. Introduction
10 datsbases, MYSQL, MS ACCESS, Pharmacy Drug database
— Drug information storage and [3

3 Application of computers in Pharmucy
retricval, Pharmacokinetics, Mathematical model in Drug design,

Hospital and Clinical Pharmscy, mmnrcmammxmddm
(£, systems, barcde medicine identification abd automated dispensing 1




4. Creating mailing labels Using Label Wizard , generating labe! in M5 WORD

S. Qem:dnbscmMSAmwmnnpmmmt«mmumw
ficlds Using access &

6. Design a form in MS Access to view, add. delete and modify the patient record 1=
database

7. Generating report and printing the report from patient database

8. Creating invoice table using — MS Access

9. Drug information storage and retrieval using MS Access

10. Creating and working with queries in MS Access

11. Exporting Tables, Queries, Forms and Reports to web pages

12. Exporting Tables, Quenics, Forms and Reports to XML pages

Recommended Books (Latest Editions)
1. Computer Application in Pharmacy — William E.Fassett —Lca and Febiger,
600 South Washington Square, USA, (215) 922-1330.
2. Computer Application in Phermaceutical Resezrch and Development —Sean Elcins
- Wilcy-Interscience, A John Willey and Sons, INC., Publication, USA
3. Bioinformatics (Concept, Skills and Applications) - S.C. Rastog-CBS Publishers
and Distributors, 4506/1- A_ 11 Darya Gani, New Delhi - 110 002(INDLA)
Microsoft office Access - 2003, Application Development Using VBA, SOL
Server, DAP and Infopath — Cary N.Prague ~ Wiicy Dreamtech Indis (P) Lid,,
4435/7, Ansari Road, Daryagani, New Delhi - 110002

-




GUIJARAT TECHNOLOGICAL UNIVERSITY
B.Pharm
SEMESTER: 1

Subjoet Namer Enviranmental Sciences
Subject Code: BP2OSTT

Scope. Environmentnl Sciences 15 the scientific study of the environmental syntem and the status of
1ts inherent or indoced changes on organisms, Tt includes not only the stedy of phywical and biokgical
characiers o the citviroament but also the social and caltual factors amd the impact of man on

environment

Objectives: Upon completion of the couse the student stall be able 1o

Create the awareness about eavironmental problems amsong leamers,

Impart basic knowledge about the environment and its sllied problems,

Develop an attirude of concem for the eovironment,

Motivate learner 1o participate i environment prolection and environmesit

mprovement.

3. Acquire skills 1o belp the concemed individunls in identifying and solving
environmental problems.

6. Strive to attain harmcay with Nature

vy —

SrNo | Toples

L The Muludisciplinary natare of environmental studies o
Natural Resources ‘

Rencwable and non-reacwable resources:

Natural resources and asscciated peoblems

Forest resources; b) Water resources; ¢) Mincral resources; dj Food resources;
¢) Encrgy resources, f) Laad resources: Role of an individusl in conservation of
natural resources : = ' —

I




GUIJARAT TECHNOLOGICAL UNIVERSITY
B Pharm
SEMESTER: 111

Subject Name: Pharmaceatical Ovganie Chembstry 1T
Subject Code: BR3P

Scope: This subjoct desls with general nxthods of prepatalion and resctionm of sane Orgamc

compounds. Reachivity of cegnnie compounds are also stulied here. The syllabus emphasizes on
mechanisms and oceniation of reactions. Chemistry of fats nned ol nro alao inelinded in the syliabin

Objectives: Upon completion of the counse the studcot shall be nbbe to
Write the structure, name ond the type of isometism of the organic compound

\Write the reacsion, name the reaction aml orientstion of reactions

Account for seactvity/stabibity of componnsds,

Propare organis compounds

Course Content:

General methods of preparation and reactions of compounds superseripted with asterisk (%) 10 be explained

To enphasize on defmition, types, classification, principlesimechanisms, applications, cxamples and

differences

SrNe  Topics %
weightage

I Benzene and its derivatives: 10
Analytical, synthetic and other evidences in the derivation of structure of
benzene, Orbital picture, resonance in benzene, aromatc characiers,
Huckel's rule QR

Reactions  of berzene - nitration, sulpheoation,  halogenaton.
resctivity, Friedelcrafts alkylatica- reactivity, limitstions, Friccelorafts

tati . : :

Substituents, effect of substitueats on rectivity aud orkatation of more
« _ Structure and uses of DT, Saceharin, BHC ané Chiorumine

o B

10
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| Dhiphenylmethune, Triphenylmethune snd their derivatives

Cyelo slkabes* \

*  Sublines - Racyer's steaim theory, Timitation of Meeyer's strain theory,
Coulaon and MofTin's modifiestion, Sachee Moke's theory (Theney of

—_—

|

Practical

Faperiments involving Inberatory teehniques

Recryseallisation
Stearn distillntion

Determinution of following oil values (Incloding standardization of reagents)

Actd valot
Sapondication valee
bodime valoe

Mdm

Benzanitide Theay) benzoate/Acetanilide from Anifing Phenol /Andling by scylation reaction.
24.6-Tribeomo anilinePar beomo acetanilide from Aniline/

Acetanihide by halogenation (Bromination) reaction,
mmﬂm&mdiﬁmmm&liqlk acid / Nitro benzene by nitration reaction
Bemzowe acid from Benryl chlaride by axidation reaction.
M.ﬂmwmm,wwuﬂcthbymem

1 <Phenyl wzo-2-napihol from Aniline by dinzotization and coupling resctions.
Mwhm”m%mn

e scidfom Beatdey b Pk acion

mu—&mmw“”’“"“




GUJARAT TECHNOLOGICAL UNIVERSITY
B.Pharm
SEMESTER: TH

Subyect Name: PHYSICAL PHARMACEUTICSA
Subject Code: RPI2TP

Seope: The course deals with the sacious physicol ond physicochemienl properties, and principles
insolved m dasage forms/formubations. Theeey and practical companents of the subject belp the student
1o get a botter insight 1o vanions arcas of formilation rescarch nnd development, and stability studies

of pharmaceutica) dosage forme

Objectives: Upon the complition of the course student shall be able w
I Understand vanious physicochemical properties of drug molecules in the designing the dosage
forms
Kaow the principies of ghemical kinctics & to usc 1hem for stability testing ned determination
of expiry date of fornmlations
3. Demonstrate use of physicachemical properties i the formulation development and evaluation of

dosage forns

St Ne | Topics Yo
1. Solubility of drugs: 10
Sclubility expressions, mechamsms of solute solvent imteractions, ideal
solubility parumetess, solvation & association, quantitive approach to the
factors i:gﬂr:;:lijng sfolubility’ of ;:,uﬁub iﬂbs'ic;n panciples m biological
systems. Solubility o in Jiqui ility of hgusds in liquids, (Bina
sohﬁons.idulsolutiog g i ot
Raoult’s law, real solutices. Partially miscible liquics, Criteal solution
lemperature and applications. Distributioa law, its limatations and
applications
2 States of Matter and propertics of matter: 10
State of matier, changes in the state of matter, latent beats, vapour pressuze,
sublimation critical point, eufectic mixiures, yases, aerosols— inhalers, relative
humidy, liquid complexes, ligid coysals, glassy saes, solid-seysuline,

-
<.

}. 8
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Practical

Determination the solubility af drug st room temperature

Determination of pKa valuc by Half Neatratization’ Henderson Hassclbalch cquation.
Deteemination of Partition co- cfficient of benzoic acid i benzene and water
Determination of Partition co- efficient of loding in CCl and water

Deteemination of % compesition of NaCl ie 2 solution using phenol-water system by C8T
meibod

Determination of surface tenssion of given liquids by drop count ard drop weight method
Determination of HLB number of a surfactant by saponification methoc

Determination of Freundlich and Langmuir constunty using sctivated char coal
Determination of critical micelfar concentration of surfactants

10. Determination of stabiliy constast and donor seceptor ratio of PABA-Caffcine complex by

sofubility method

11, Determination of stability constant aml donor acceptor ratio of Cupric-Glycine complex by pH

itratson method

Recommended Books: (Latest Editions)

I
i
3
4
X
6
7
8
9,

10. Test book of

Physical Pharmacy by Alfred Martin

Experimestal Pharmaceutics by Fugene, Parot!,

Tutorial Pharmacy by Cooper and Gunn,

Stocklesam J. Pharmaceutical Caleulstions, Lea &Febiger, Phihdelphia,
Liberman H.A, Lachman C., Pharmaceutical Dosage forms, ‘Tablets, Volume-1 to 3,
MarcelDekkar Inc,

Liberman H.A. Lachman C, Pharmaceutical Dosage forms. Disperac systems, vplume 1,2,
3, Marcel Dekkasr Inc.

wmmwmmmcwmum
umwummcv&sml.mmmw
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GUJARAT TECHNOLOGICAL UNIVERSITY
B Pharm
SEMESTER 11

Subject Name: RIOCHEMISTRY
Subject Code: BPIAITP

Scope: Biochemistry deals with complete understanding of the modecular levels of the chernical process
associnted with living cells, The scope of the subject is providing blochemical facts and the ptinciples
1o umdcrstand metabolism of mitrient malecules in physiological and pathological conditions. 16is also
ephasiring 0a genelic arganization of mammlian genome and hetera & autocatalytic functions of
DNA

Objectives: Upon completion of coarse student sheil able to

1. Understand the catalytic role of eeaymes, impartance of enzyme inhibitars in design of new
drugs, therapeutic and diognostic apphcalions of enzymes.
2 Underssand the metabolism of nutricst molecules I physiological and pathological

conditsons.
3 Undersund the genetic organization of mammalian gesome and fanctions of DNA in the
sythesis of RNAs and proteins.
SrNo | Topics %
weightage
1 Biomelecules: L]

Introduction, classification, chemical nature and biological role of
carbohydrate, lipids. nuclec acids, amino acids and proteins.
Bioenergetics: . _
Concept of free energy, endergonic and exergonsc feaction, Relationship
between free energy, enthalpy and entrapy; Redox potential.
Energy rich compounds; classificabon; biological significances of ATF amd

cyclic AMP

Z Carbobydrale metabelism: Y= 10
Glycolysis - Pathway, encrgeiics and significance Citric acid cycle- Pathway,
'HMP shunt and its significance, Glucose-Phosphate dehydrogesase (G6PD)




Amino acid metabalism:

Genersl reactiors of amino acid metabolism: Transamination, deamenation &
decarboxylntion, urea eyele nnd 25 disordery

Caubolism of phenylalonine and tyrosine and their metabolic disorders
(Phenyketonuria, Albinism, alkeptonuria, tyrasinemia)

Synthesis and significasce of biological substances, S-HT, melatonin,
dopamine, norodrenaling, sdeenaline

Catabolism of heme; hyperbilivubinemia asd jauelice

Nucleic ncid metabolism and genetic information trassfer

Biotynthesis of purine and pyrinidinze nuclootides :
Catabolism of purine nucleotides and Hyperuricemis and Gou  discase
Organization of maminalkan genome

Structure of DNA and RNA and thes functions DNA replication (semi
conservative model) Transeription or RNA synthyesis

Genetic code, Tmnshation or Prosein synibesis and inhibuors

1)

Enxy mes:

Introduction, peoperties, nomenchauce and TUB classification of enzymes
Enzyme kinctics (Michaelis plot, Line Weaver Burke plot)

Enzyme inhibitors with examples

Regulation of enzymes: enzyme induction and repression, allosteric eazymes
regulation

Therapeutic and diagnostic applications of enzymes and isocnzymes Coerzymes

—Structure and biochemacal funclions

bt A o

-
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Practical

ol'hﬁ'csohﬂmandwmmofpﬂ

. Study of enzymatic hydrolysss of starch

IO Determination of Salivary amylase activity
11 suydueﬁeuof'rwm Suli\mymmcmmy
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12 M the effect of substrate concentration an nhnxyanylau activity

Qualitative analysis of carhohydrates (Ghucose, Fractise, Lactose, Maltose, Sucrose and starch)
Identification tests for Proteins {albumen ard Casen)

anuummﬂym of reducing sugars (DNSA metbod| and Proteins (Biuret method)
Qualitative analysis of urine for aboarmal corstisuents

Determination of blood creatinine

Determination of blaod sugar

Dw:mticn of seruta tetal cholesterol




GUJARAT TEFCHNOLOGICAL UNIVERSITY
B.Pharm
SEMESTER: 1H

Subject Name: PATHOPRYSIOLOGY

Subjeet Code: RPIDATT

Scope: Pathopdysiology 15 (e sludy of couses of discases and scoctions of the body (o such disease

producing crases This course is desigacd to ingpart ihorongh kncwledge of the relevant aspects of

pathology of virous conditions with referenee 1o its pharmacological applcations, and understanding
it will not only belp 1o study the sytlabux of pathology,

ol bawie pathophyssaiogienl mechaisims. Henee
ired to practice medicine safely, confidently, rationatly and

but also 1o pet basedive knowladge roqu
cifectively:

Objectives: Upon completion of the subject student ahall be ableo to -
I Describe the etiology and pathogenesis of (he selected discase states;
2 Name the signs and symptoms of the discases; and

-

% Mention the complications of the diseases.

l”s“r No | Topics %
weightage

L Basic princples of Cell injury and Adaptation: 10
\ Introduction. definitions, Homeostasis, Cromponents  and  Types of
Feedback systems

Causes of cellular injury, Pathogenesis (Cell membranc damage,
Mitochondnal damage, Ribosome damage, Nuclear damage) Morphology of
cell injury — Adoptive changes (Atophy, Hyperrophy, hyperplasia,
Metaplasia, Dysplasia)Cell swelling, Inta cellular secumalation,
Caleification, Enzyme leakage and Cell Doath Acidosis & Alkalosis,

Ekcuolyte
Mechanisai invelved in the process of inflammation and repair:

Insroduction, Clinical signs of inflammation, Different types of inflammation,
Mechanism of Inflammation ~ Alteration in vascular permesb ility and blood
flow, migration of WBC’sMediators of inflammaticn , Busic principles of
wound bealing in the skin, Pathophysiology iojogy of Atherosclerosis

Cardiovascelar System: 10
Hyperteasion, congestive
myocardil 7

5

R R RO,



Recommended Books (Latest Editions):

1. Vinay Kumar, Abul K. Abas, Joa C, Aster; Robhins & Cotrmn Pathologic Rasis of

Disease; South Asia edition; [nding Elsevier, 2014,

Harsh Moban: Text book of Pathology; 6th edition, India; Jaypee Publications; 2010.

Lawrence B, Bruce C, Bjom K. ; Goodman Gilman’s The I ofogial Basis of

Thesapoutics; 12th edition; New York: McGraw-Hill; 2011,

4. Best, Chatles Herbert 1800-1978; Tayloe, Normmn Burke 1885-1972; West, John I3
(John Bumnard); Best and Toylor's Plsysiological brsis of medicnl peactice; 1218 ed;
united states;

< William and Wilkins, Baltimore; 1591 [1990 printing].

6. Nicki R Colledge, Brian R. Walker, St FHL It-hlon;ocvidm's Principles ond
Practice of Medicme; 215t cdition; Londu; ELDSChurclhull Livingstone; 2010,

7. Guyton A, Joha .E Hall; Textboak of Medical Physinlogy: 121l edition; WB Saundets
Company, 20110,

8. Joscph DiPiro, Robert L. Talbort, Gary Yee, Barbara Wells, L. Michacl Poscy;

0, Phanmacotherapy: A Pathophysiological Appeonch; %t cdition; Lonior, McGraw-
Hill Medical; 2014,

10, V. Kumar, R. §. Cotran and $. L. Robbins; Basic Pathology; 6th edition; Philadelphia;
WB Smunders Company; 1997

11, Roger Walker, Clive Edwards; Clinical Pharmacy and Therapeutics; 3rd edition;
Loadon; Churchill Livingstone publication; 2003,

2 ol

Recommenled Journalst

I The Joumal of Pathology. ISSN: 1096-9896 (Online}
2 ﬂwmmw:omwm.m:mm

3. Patbology. 14653931 (Onle) .

4, Intemational Journal of Physiology, Pa ' : :
" losasi7l online) iology, Pathophysiclogy und Pharmscology. ISSN:
5. Indian Joural of Pathology and Micrebiclogy. ISSN-0377-4929.
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Plant Prodncts:

Vibers - Cotton, Jute, Homp

HnBucinogens, Tertogens, Natiml allergem

Primary metabolites:

Geseral introduction, dotalled stndy with respect to chemisiry, sources,
peeparmtion, evaloation, preservation. storage, thesapertic used and commercial
utility as Phormacentienl Asds and/or Medicines for the followisg Primay
melnbelites:

Carbolydrates: Acacia, Agar, Tragacanth, Honey, Starch, Sodmm alginate,
Pectim, Guat g

Proteine and Enzymes @ Gelatin, ensein, peetcolytic enzynies {Papnia,
broemelain, seemtiopeptidage, urokinase. streptokinase, pepsin).

Lipids(Waxes. fats. fived ails) : Castor il Cimidmoogra oil, Wool Fal, Bees
Wax

Marine Drugs:

Novel medicmal agents froat imanne SOUCes

B - SR

Anzlysis of crude drugs by chemical tests: (DTragncoanth (1) Acscin (i) Apnr {iv) Gelatin (v)

starch (vi) Honey (vit) Castor oil

Determinaticn of stomatal numher aad index

Determination of veim istet number, vein iskt terination and paliside ratio
Determination of size of starch grains, enbeinm oxalate crystals by eye piece micrometer
Determination of Fiber leagth and width

Determination of number of starch grains by Lycopodivm spore method

Determmmation of Ash value

Dosermination of Extrective values of crude drugs

Determinstion of moishure coatent of cde drugs

10. Detormination of swelling index and foaming

Recommeaded Books: (Latest Editions):

1.
2

Biren Shab & A K. Seth, Textboak of Pharmacognesy & Fhytochemis
. Khandelwal K. R. Practical Pharmacognosy, 9t '
. Vyas 5. P. and Dixit V. K., Pharmaccutscal

W.C.Evans, Trease and Evans Pharmacogeosy, 16ih edstion. W.B. sdmdm & Co,, Loadon,

2009
Tyler, V.T.. Bradiy, L.R. and Robbers, ., Pharmacognosy, Sth Edn, Lea and Febiger.
Piuledclphia, 1988. )| ‘

TE Wallis Texthook of Phanmscognosy, 5th cdition, CBS Publishers &
Distributors, New Delhi, 2005 | i | |
Mahammad Ali Pharmsscognosy, CBS Publishers & Distributors, New Delki 2008
C.K_ Kokate. Purohit, Gokhlae. Text book of Pharmucognosy. Gokhlae (2007), 37th Edition,
Nirali Prakashan, Pune, 2007 s T W ‘
R.D. Choudbary, Hertal Drug Industry fst Edn, Eastern Publisher, New Delki, 1996
SH Ansari, Essentials of Pharmacogrosy, [Ind edition, Birla publications, New Delhi, 2007
C X Kokte, Practical Pharmacogaosy, th edition, Vallabh Prakashan, New Delhi, 2016,
MA lyenger, Anatomy of Crude Drugs, Manipsl Press, Manipal, 2000

Camdro DT

Publication, New Delhi, 2011.
Agtowal §.S., Herbal Drug Technology, 2ad edit
Distributors, New Delhi, 2016,

ORganisstion, Geneva, 1988

.+
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GUJARAT TECHNOLOGICAL UNIVERSITY
B.Pharm
SEMESTER: 111

Subject Numc: PHARMACOGNOSY AND PHYTOCHEMISTRY |
Sabjeet Code: RPIOSTY

Scope! The subject mvolves the fandamentals of Msriacopnosy like scape. classification of cnads
drugs, their idennfication and evaluntion, plwtochemients present i them and their medicinal

properties.

Course Learning Ounteemes: Upon completion of (e come, the student shall be able

S—

£ tar bd —

o understend the technigues in the cultivation ad production of enide deaga
1o deseribe the crude drugs, their nses and clsemical nature

1o explain the evaluation techniques for i herbal drugs

(o analyse the microscopic and morphological evaluation of crude drugs

=
£
rd
o

Topics

Introduction to Pharmacognosy:

(n) Definition, history, soope md deselopment of Pharmacognosy

1h) Sources of Daspe — Plasts, Animals, Marine & Tissue culture

Organized drugs, wsarnginized drugs {doed latex, dried juices, dried extracts,
gums and mucilages, oleoresins and oleo- gum -resins.

Classification of drugs:

Alphabetical, morphological, taxcaomical, chemscal, pharmacological, chemo
and sero taxosomical classification of dnigs

Quality control of Drugs of Natural Origin:

Adulteration of drugs of natura) arigin. Evaluaton by organalepric,
microscopic, physical, chemical and Siological methods and properties.
Quantiative microscopy of crude drugs mcludiag lycopodium spore method,
feafoonstunts, camera lucida and diagrams of microscepic objects to scale with
camera lucida

weightage |
1

e

Cultivation, Collection, Processing and Storage of Drugs of Natural
Origin:

Cultivisica nred Collection of drugs of notunal cogin

Factars influencing culavation of medicinal plants.

Plant hormones nd their applications,

Polyploidy, mutation and hybndization with reference to medicinal plants
Conservation of Medicinal Plants

1

Plaat Tissue Culture:

Historical development of plant tissue culme lypa af cultures, | Nm-oml
fequireinents, ngﬂh and their mmnunmcq. L8

Applications of plan! tissue culturs i

pharmacognosy. Edible vaceines

Pharmacognosy in various systems of medicine;
Role of Phummw mjnllqnlhy and wﬁm Systems. ofmdmnc

lnmduthn to mouhrymmt

i

Glycosides, Flavonoids, Tanniss, Volatile oif and
s‘“"t".“’.‘;d‘"@.‘"!?, cmical aatarc and u;




Mant Products:

Fibees - Cotten, Jute, Hemp

Hallucinogens, Termogens, Natuml allergens

Primary metabolites:

General mntroduction, detailed stindy with respect 1o chemistry, sources,
prepanticn, evaluation, preservation, storage, thempentic used and comm_cmul
utility as Pharmaceutical Aids and'or Modicines for the following Primary
metabolres,

Carhohydrates: Acacia, Agar, Trogncanth, Honey, Starch, Sodiurm algimte,
Pectin, Guas guin

Proteins and Encymes : Gelatin, coscin, proteolytic enzymes (Papain,
bromelain, serratiopeptidase, urokinase, streptokinase, pepein).

Lipids(\Waxes, fats, fixed olls) | Castor oil. Chaulmoopra oil. Wool Fot, Bees
Wax

Marine Drugs:

Naovel medicinal agents from marine sources

Lractical
1. Analysis of crude drugs by chemacal tests: (ijTragoccanth (H) Acscio (1)Agar (iv) Gelatin (v)
starch (vi) Hoaey (vii) Castor oil
- Determnation of stomatal nunmber and index
Determiration of vein islet number, vein islet termination and paliside ratio,

2
3
4. Determiration of size of starch grains, calcium oxalate crystals by eye piece micrometer
5. Determiration of Fiber length and width

Determination of mumber of starch grains by Lycopodium spore method
Determination of Ash value

6.

7

8. Determination of Extractive values of crude drugs
9. Determination of moisture content of crude drugs
10. Determination of swelling index and foaming

Recommended Books: (Latest Editions):

i ;Vogfwns.Tmse and Evaas Pharmacognosy, 16th edition, W.B, Sounders & Co., London,

2. Tyler, VE, Brady, LR. and Robbers, J.E., Pharmecognosy, 9th Ede., Lea and Febiger,
Philadelphia, 1988

3. TE. Wallis, Textbcok of Pharmacagrosy, $th edition, CBS Publishen &
Distribusors, New Delhi, 2005

4. Mohammad Ali. thomy.cns Peblishers & Distrivutors, New Delbi 2008

5

. CK. Kokate, Purchit. Gokhlac. Tcxlbootofl’hmmsy Gukhlae (2007), 37th Editon,
Nirali

hhd\:n,?une,
RD. Choudhary, HabaleghdutrylﬁBdn.Eumnmmm New Delli, 19%6

6.

7. SH.Ansari, Essentals of Pharmacegnosy, ind edition, Birls pablications, New Delhi, 2007

8. CK. Kokate, Practicsl Pharmacognosy, Sti adiﬁon.vllhbh Prakashan, New Delbi, 2016

9. :

10 & Phy!ochommry 2nd edition, Elsevier
11, Khandelwal f)!hli Prakashan. Pune, 2009

12, Agrawal Blackswan, New Delhi; 2012

13. Vyas j;:di!ioa. CBS Publisher &

14. WHO: - Materials, World Health

] Vi P'A‘-XIHM.‘.
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GUIJARAT TECHNOLOGICAL UNIVERSITY
Bachelor of Pharmacy
Subject Code: BP4OITT
SEMESTER 1V
Subject Name: Pharmaceutical Organic Chemistry 11

Scope: This subject imparnts knowledge on sterco-chemical aspects of organic compounds and organic
reactions, Important named reactions, chemistry of impoctant hetero cyclic compounds, It also
emphasizes on medicinal and other uses of organic compounls.

Objectives: Upon completion of the course he student ghall be nble to
1. understand the methods of preparation and properties of orgnnic compounds

2. explun the stereo chemical aspects of organic compourxls and stereo chemical resctions
3. know the medicinnl uses and othet applications of Qrganic compounds

Teaching scheme and examination scheme:

_______ Teaching Scheme Evaluation Scheme
Theory | Tutorial | Practical | Total Theory Practical =
. External | Interanl External Internal

§ =<3 1 0 4 80 20 0 0

! Sr No Topics Y
whoiste e weightage

iR Stereo isomerism 10

| Optical isomensm —

Optical activity, enantiomerism, diastereoisomernism, meso compounds

Elements of symmetry, chiral and achiral molecules

DL system of nomeaclsture of optical isomers, sequence rules, RS system of

nomenclature of optical isomers

Reacticns of chiral molecules

Racemic modification and resolubion of racemic mixture.

Asymmetnc synthesis: partial and absolute

Geometrical isomerism 10

Nomeaclature of geometrical isomers {Cis Trans, EZ, Syn Anti systems)

Methods of determination of configuration of geometnical isomers.

Conformatioral isomensm in Ethane, n-Butane ard Cyclohexane,

Stereo womenism in biphesyl compounds (Atropisonserism) and conditicas for

oprical actvity,

Stercospeaatic and sterecselective reactions

Heterocyclic compeunds: 10

Nomenclature and classification

Svathesis, reactions and medicinal uses of following compounds/derivatives

Pyreole, Furan, and Thiophene B

Relative aromaticity and reactivity of Pyrrole, Furan and Thiophene

Synthesis, reactions nnd medicinal uses of following compounds/derivatives 8

4. Pyrazole, Imidazole, Oxazole and Thiazole $5.4 >
Pyridine, Quinoline, Isoquinoline, Asridine and Indole. Basicity of pyridine
Synthesis and medicinal uses of Pyrimidine, Purine, zzepines and their

| derivatives =

5, Reactions of synthetic importance S .

Metal bydside %‘GJ@H& and LiAIH4), Clemmensen redusticn, Birch

reducticn, Wolff Ku}nerreducﬂm

ra

e
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GUJARAT TECHNOLOGICAL UNIVERSITY
Bachelor of Pharmacy
Subject Code: BP4OITT

| Claisen-Schasidt condersation

Recommended Books (Latest Editions)

1. Organic chenustry by 1L Finar, Volume. 1 & 11

2. Atext book of organic chemissry - Arun Dahil, 2.8, Tah!
3. Heterocyclic Chemistry by Raj K. Bansal

4, Organic Chemistry byMorisos and Towd

5. Heterocyclic Chemistry by T 1. Gilchrist




GUIARAT TECHNOLOGICAL UNIVERSITY
Bachelor of Pharmney
Subject Code: BP4O2TP
SEMESTER: 1V
Subject Name: Medicinal Chemistry 1

Scope: This subject is designed 1o impant fundamental knowledge on the structine chemistry asd
thempeutie value of dnys. The subjoct emphasizes on siniotuse sctivity celationships of deups,
impartance of physicochemical propertics md metabolism of drugs, The svllnbug Mo crrphasizos on
chemncnl synthesis of important drags under coch clnss

Objectives: Upan completion of il courve the student shall be able 1o
1 undersiand the chennistry of drogs with respect Lo their plarmscological activity
2. understand the drug motabolic pathways, adverse offect and (hermpesttic value of drsgs
3 know the Structural Activity Relationship (SAR) of different class of drugs
4 wnte the chenvical syrbesis of some drigs

Teaching schome und examinution schense:

Teaching Scheme Lraluation Scheme
Theory | Tutorial | Practical | Total Theory Practical
e External | Internal External Internal
3 | 4 f 80 20 80 20

Course Content:

Study of the development of the following classes of drugs, Classification, mechanism of action, uses of
drugs mentiosed in the cowse, Structure activity relationship of selectiveclass of drags as specified in
the course and synthesis of drugs superseripted (*)

SrNo  Topics Y
weightage |
I Introduction te Medicinal Chemistry 10
History and development of medicinal chemistry

Physicochemical properties in relation 1o biolegical action
lonization, Solubikity, Partition Coeflicient, Hydsogen bonding, Protein
biading, Chelation, Bioksosterism, Optical and Geometrical iscmerism.
Drug metabalism

Drug metabolism principles- Phase 1 asd Phase T

Factors sffecting drug metabolism including stereo chemical aspects
Drugs acting on Autonomic Nervous System 10
Adreaergic Neurotransmitters:

Biosynthesis and catabolsm of catecholamine.

Adrencrgic recepiors (Alpha & Beta) and their distribution.
Sympathomimetic agenis: SAR of Sympathomimetic agents

[irect acting: Nor-cpincparine, Epinephrine, Phenylephnne®, Dopamine
Methyldopa, Clonidine, Dobutamine, lsoproterenol, Terbutaline,

Salbugamol*, Bitolterol, Naphazoline, Oxymetazolize and Xylometazoline,

" Indirect acting agents: Hydroxyamphetamine, Pscudocphedrine,
Propythexednne. .

| Agents with mixed mechanism: Epbedrine, Metaraminaol.

Adrenergic Antagonists:

Alpha adresergic blockers: Tolazolne®, Phentolamune,

Phenoxybenzamine, Prazosin, Dihydrosrgotamine, Methysergide.

Beta adrenergic blockers: SAR of beta blockers, Propranoiol®,
Metibranolol, Atenolol, Betszolol, Bisoprolol, Esmelol, Metoprolal,
Labetolol, Carvediol, -

»~
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GUJARAT TECH NOLOGICAL UNIVERSITY
Bachelor of Pharmacy
Subject Code: BPULTY
| Biosynthesis and catabolism of acetylchoiing,
Cholinergic receptors (Muscannic & Nicotinie) and thear distribution
Parasympathomimetic agents: SAR of Parasympathomimetic agents
' Direct acting agents: Acctylcholine, Carbachol®, Bethanechol, Metbacholine,
Pilecampine,
Indireet acting/ Cholinesterase Inhibitors (Reversible & Irreversible):
Physostigmine, Neostigmine®, Pyridostignune, Edrophonium chloride,
Tacnne hydrochlonde, Anibenonum chloride, Isofluarphate. Fchothiophate
wdide, Parathione, Makthion
Cholinesterase reactivator: Pralidoxine chioade.
Cholinergie Bloeking agents: SAR of cholinolytic agents
Solansceons alkalolds and annlogwes: Atropine sulphate, Hyascyamine
sulphate, Scopolamine hydrobromide, Homatropine hydrobromide,
Ipratropium bromide*
Synthetic cholinergle blocking agents: Tropicamide, Cyclopentolate
hydrochloride, Clidmium bromide, Dicyclomine hydrochloride®,
Glycopyrmolate, Methantheline bromide, Propantheline bromide,
Beaztropine mesylate, Ovphesadrine citrate, Biperidine hydrochlonde,
Procyclidine hydrochlceide®, Tridihexethyl chloride, lsopropamide iodide,
l:dmpropmnc lydrochloride.
Drags acting on Central Nervous System &
4 A. Scdatives and Hypaotics:
Benzodiazepines: SAR of Benzoduzepines, Chlordiazepoxide, Diazepam®,
Oxazeparn, Chlorazepote, Lorazepam, Alprazolam, Zolpidem
Barbiturtes: SAR of barkiturates, Barkital®, Phenobarbital, Mephobarbital,

Amoharbital, Butabarbital, Pentobarbital, Secobarbitzl
Miscellencous:

Amudes & imides: Glutethmide.

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

. Antipsychotics

Phenethinzeines: SAR of Phenathizzeines - Promazme hydrochloride,
Chlorpromazine hydrochloride®, Toflupromazine, Thiondazine
hydrochlonide, Piperacetazing hydrochlonide, Prochlompernzine maleate,
Trfluopernzine hydrochloride,

Ring Analogues of Phenothiazelnes: Chlorpeothixene, Thiothixene,
Loxapime succinate, Clozapine. _

Flaro buterophenones: Halopendol, Dropendol, Rispendone.

Beta amino ketones: Motindone hydrochoride.

Benzamides: Sulpwnde.

C. Anticonvulsants: SAR of Anticonvitlgsnts, mechanism of anticonyvulsan
acnion

Barbiturates: Phenobarbitone, Metaabarbutal. Hydantoins:

thylom‘ Mephenytoin, Etholoin Oxazelidine diones:
Trimethadione, Paramethadione Suecinimides:

Phensuximide, Mehsuximide, Fthosuximade® Urea and
monoacyluress: Phesacemide, Carbamazepine®

Felbamate

Gcnmluuthma:

Magelord
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GUIARAT TECHNOLOGICAL UNIVERSITY
Rachelor of Pharmacy
; : Subject Cade: RP4O2TP

socinm, Thiopental sodium
Disvociative anesthetics: Ketamine hydrochlonde *
Noarcotic and non-sarcotic analgesics
Morphine nod related drugs: SAR of Mombine snalogues, Morplune
sulphate, Codeine, Mepenidine hydrmchlocde, Antlerdine hydrochloride,
Diphenoxyinte hydrochlanide, L aperamide hydrochlonde, Pestaayl citrate®,
Methadone hvidrochlonide, Propoxyphene hydrochlande, Fentazocene,
Lexorphanol e
| Narcotic antagenists: Nalwphine hydrochloride, Levallorplian tartarade,
Naloxone hwdrochloride
Anti-lafammatory agente: Sodivm sabioylate, Aspinn, Mefensmic acid®,
Meclofenamate. Indomethacin, Selimlag, Tolimetin, Zomepeise, Diclofenac,
Ketorolac, Thuprofea®, Naproxen, Piroxscam, Pheraceting Acetaminophen,

Antipyrine, Fhenyibutanyne » = =
MEDICINAL CHEMISTRY — 1 (Practieal)

1 Preparation of drugs/ intermediates
1 1 5pymanole

21 3<cazole

1 Bennmidazole

4 Benatnazole

5 2.3 diphenyl quinoxahing

& Benzocaine

7 Phenytoin

8 Phenothiznne

9 Barbiturate

1 Assay of drugs

I Chlorpromazine

2 Phenobarbitone

3 Atropine

4 Thuprofes

S Aspinn

6 Furosemide

11T Determination of Partition cecfficient for any two drugs

Recommended Books (Latest Editions)
Wilson and Grswold's Organic medicinal and Pharmiceutical Chemistry.
Foye's Principles of Medicinal Chemistry.

Burger's Medseinal Chemistry, Vol Lto IV

Inuoduction to prnciples of drug design- Saith and Wilkiams.
Remington's Pharmaceutical Scicnees,

Mastindale’s extra pharmacopoci.

Organic Chemistry by LL. Finar, Vol Il

The Organic Chemistry of Drug Syrthesis by Lednicer, Yol. 1-5.
Indian Pharmacopocia,

0 Text book of practical organi¢ chemistry- AL Vogel.

el
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GUIARAT TECHNOLOGICAL UNIVERSITY
Hachelor of Phunrmacy
Subject Code: BPAONTYR
SEMESTER: IV
Sabject Name: Mliysical Pharmaceition 11

Scope; The course deals with the vanons physica and pliysicochenical properties, knd principles
ivolved in dosage forme/ formulations. 1hoory and peactical components ol the subject help the stadent
to get s better ineight into varsions sreas of farmulation rescnrch nael dovelopment, ard stability stuelies of
pharmacentionl dosspe form

Objectives: Vpon completion of the coune the student slall be able 1
L Undersinnd varsous physicechemal properties of deag molecules w the dosignieg the dosage
formn

2. Know the principles of chemical kinetics & to use them fore stability testing rmad determination of
expary date of formalations

1 Demonstrate use of physicochemical properties in the farmulation devebopenent snd svaluation

of dosage forms

Teaching scheme and examingtion seheme:

F—"

Thenry

_ Tenching ! Scheme = Eli!@—p?lfol Scheme

Tutorial | Practical | Total Theory FPractical

* External | Internsl External

Internal

3

1 4 6 80 20 %0

o___J

Course Content:

- Topics

Colloidal dispersions: Chassification of duspersed sysiems & their general

characteristics, size & shapes of colloidal panicles, classification of colloids &

comparative account of their general properties. Optical, kinetic & electrical
ies. Effect of electralytes, coacervation, peptzation® protective action

Rheslogy: Newtonian systems, law of flow, kinematic viscosity, effect of
temperature, non-Newtonian  systems,  pseudoplastic,  dilatant, plastic,
thixetropy, thixotropy m formulation, determination of viscosity, capillary,
falling Sphere, rotational viscometers

Deformation of solids: Plastic and elastic delormation, Heckel equation, Stress,
Strain, Elastic Modulus

Coarse dispersion: Suspension, interfacial propertics of suspended particles,
settling in  suspensions, formulation of flecculated and  deflocculated
suspensions. Emulsions and theories of emulsification, microsmelsion and
multiple emuisions; Stability of cmulsions,

preservation of emulsions, rheological properties of emulsions and ersaulsion
formelation by HLB method

Micromeretics: Particle size and disvibution, mean particle size, number and
weight distribution, pnﬂklc number, methods: for detenmining particle size by
different methods, oountux und separation method, particle shape, specific
surfuce, methods for det mﬁummmwd»mh.dcmd
propertics of powders, pomdty.wkmq TangsI
flow propertics.

10

Drug stability: Resclion kinetics: zera, peeu 'mm
o!hmmeoawmdwmbp#_, ( W
factors nfluencing the chemical degradation of pharmac
temperature, mbnlcmh,d[“ ric conataal, specific

base catalysis, Simple n
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GUIARAT TECHNOLOGICAL UNIVERSITY
Rachelor of Pharmacy
. Subject Code: RP4OITP
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10,
1.

Recom
]
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| degradation and its prevention

ngainst common resctians ke hydrolysis & oxidation Aceclerted stability
testing in cxpinthn dating of pharmscentical dosage forms  Photolytic

PHYSICAL PHARMACEUTICS. 1T (Practical)

Deterraination of partiche size, particle size distribution using sieving methad
Determination of particle size, partscle size distribution uting Micrscopic method
Determination of bulk denity, trie density and porosity

Determine the sngle of repose and infhuence of lubescant on angle of repose
Determination of viscosity of liquid using Ostwald's viscomefer
Determination sedimentation volume with effect of different suspending agent
Determination sedimentation volisme with effect of different concentration of
single suspending apeet

Determination of viscosity of semuelid by usiag Brookfield viscameter
Determination of reaction rate constant first order

Determination of reaction rate constant second order

Acceherated stability studies.

mended Rooks: (Latest Editions)

Physical Pharmacy by Alfred Martin, Sixth edition

Experimental pharmaceutics by Eugenc, Parodt,

Tulorial pharmacy by Coaper and Gunn,

Stocklosam J. Pharmaceutical calculations, Lea & Febiger, Philadelphia,

Liberman H.A, Lachman C_, Pharmaceutical Dossge forms, Tabless, Volume-1 to 3, Marcel
Deidar Inc.

Liberman H.A, Lachman C, Pharmaccutical dosage fonms. Disperse systems, volume |, 2, 3,

Marcel Dekkar Inc.
Physical Pharmaceutics by Ramasamy C, and Manavalas R.

—
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GUIARAT TECHNOLOGICAL UNIVERSITY
Bachelor of Pharmacy
Subject Code: REDLTT
SEMESTER: IV
Subject Namee: PHARMACOL OV

Scape The main purpose of the subject 1+ to understand what deups o lor the living erganisms and how
Wit effects can be apphied 10 thempouties, The sbiject cavers the information abant the g fike,
naechianion of action, physhidogres) snd biochemionl efYects (pharmacodynamics) as well as absorption,
durribution, motabolism and excretion (plaremacokinetics) along with the sdverse effects, elinieal usew,
mteroctions. doses, contraindeations sexd rantes of mlsminiaration of different classes of g

Ohfectives! Upon conmletion of the course the student shall be able to

I Undenstand the pharmacologienl actions of different categorties of drugs

3 Taplain the mochaniam of doug action at vrgan systerv'sub ceflular’ macromaleculne kevels
1 Aaply the hasic phnrmncological knowledge in the prevention and treatment of varios disesses.
4 Ohserve the effect of Brigs on animals by simulated experitnents

S Appreciate correlation of pharmacology with other bio medical sciencer
Teaching scheme and examination scheme:

Teaching Scheme Evaluation Scheme
Theory | Twtorial - Practical | Toual Theory I"'ractical
. | External | Internal External Internal
f—_ 3 = o &0 20 0 20
Course Content:
' SrNe | Topio Y
[ weightage
1 General Pharmacology ]

a. Introduction 10 Pharmacology- Definition, historical landmarks and scope of
prarmacology, mature und source of drugs, cssential drugs concepl and routes of
drug administration, Agonists, antagonists( competitive and noncompetitive),
spare reseplors, addiction, tolerance, dependence, tichyphylaxis, idiosyncrasy,
allorgy.

b. Pharmacokioetics- Membrane transport, absoeption, distribution, metabolism
and excretion of drugs Eazyme induction, eazyme inhibition, kinetics of
climanation

General Pharmacology e AT _ 12
4. Pharmacodynamics- Principles und mechanisms of drug action. Receptor
theories and classification of receptors, regulation of receptors. drug recepiors
interactions signal transduction mechanisa ominwmm

"

channel receptor, transmembrane enzyme linked
JAK-STAT binding receptoc and

dese resporse relabionship, therapeutic index, combined effects “wmm
facton modifying drug action effts of drog




GUIARAT TECHNOLOGICAL UNIVERSITY
Rachelar of Pha

rmacy

3 e SuMjeet Code: BPATY
€ Parmsyrmpathomimetics, Parzeympatholytes, SWM'""“".}
sympathalyvtics,

4 Newrremuscular Morking spents end skebets! mmvcle redavae (peripheral)
| £ Local nnestheric apents

L1 Drigs ueed in mysathenis gravie snd glwscome : z
- Pharmnentogy of drngs scting am centrsl mervame watem

4 ;a.Nmmlbmmmh(NSwﬂmMmW_d
| Yeioms neurotrmemittens fike with (ARA, (ilvesmate, Cilgeine, serotonin,
| Bopameine

b Greneral snesibetics and pre-anesthetics.
le Sedntives, hypmotics and centrally nctimg messcie relarants
d Ant opibeptics
e Aleoboly and diwifieen ;
s ‘l\lmvnlapudnpﬂnnmmmmcm
' » Poychopharmacelogsenl spers Amtipeyehotics, setidepressants anti anviety
BTy, antiananics and hy

L) IMMNMMMMMMW'!M
© ONS stimenlamts and

@ Opsend wnalgesies nd srtegonists
* Drug sddiction, driig shuse, volerance and dependence,

4

PHVSICAL PHARMACEUTICS- 11 (Fractical)

Muwmmm.
CM'MMhWM
Study of comman Ishaeatory animaly

Maintenance of Iahoratory animak as per CPCSEA guidelines

mmmwwnwm-ummm
and cuthanasks used for anirsal stiadics.

. Md‘iﬂ-umof&-pmmhm

7 MdcﬁudbﬂkuﬁWmMmmmmesm
1me i mice.
Eﬂmdtvudlhymﬂayof&vgomphm

% Pffect of drugs on rabbit eye. _

10 Mndkamuﬁng

1" w«a‘ummumw.

| 12 Anticomvulant cffoct of drugs byMES and PTZ method

| 13, Study of sercotype and anti-catatonic sctivity of drugs on rats/mice.

14 Study of anviolytic activity of drugs using raty/mice,

1% Swdy of local mesthetics by different methods

N Al latorasry technigues Mwwﬁmwbyswm by
snfnesrren and ssdoos

1 mur.mqwu,mmm&hmu'm‘. Pharmacology, Churchil
Goodman snd Gilman's, The e

E R R

»

L )
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Rachelor of Fharmacy
Sobject Code: RPNTT
tnwmmmm JTAVPEY Mecehers Medical Pullishers ()
1,
Shartrm 1| S KK Principtes of Marmacology, Pare medical publisher
mmmmwnmawm
(s MIN Timvbamentate of §aperimentsl Phammmcology Hilton & C smpany, Kaltats

10 Bullere €8 Handiewl of cxperimental pharmscology  VaTlabhFrabahan




GUIARAT TECHNOLOGICAL UNIVERSITY
HBachelor of Pharmacy
Subject Coxle: BRP4OSTT
SEMESTER: IV
Subject Name: PUARMACEUTICAL JURISPFRUDENCE

Scope. This course Ix designod 1o gt basks knowlodge oi imporiant Tegislations relnted 1o the
profession of phannscy in India

Objectives: Upon completion of the course (he student shall be alle to

1. The Pharmaccutical Tegisiations and thele implications in the development and marketiog of
pharmaceuticals
Viarions kadian phampscenticel Actaand Lawa
3 The reguiatory mutharities and ngencies governing the i factire and sale of pharmaceyticals
4 The code of cthics durag the pharmaceutical pmetice

e

Teaching scheme aod examination schomeo:

1'uc‘h.l.l.rg Scheme - Fyaluntion Scheme ==]

Theory | Tutorial | Practical | Total | Theory Practical

. _l?.tlmnl Interanl Externnl Internal
3 U T, = £0 20 0 p==]

Course Content:

'SrNo | Topies %
welghtage
10

1 Drugs aud Cosmetics Act, 1940 and its rudes 1945:
Objectives, Definitions, Legal definstions of schedules to the Act and Rules

| Tmport of drugs — Classes of drugs and cosmetics prolsbited from impest, Import

| under license o pemil. Offences and penaltics,

| Manufsciure of drugs — Prohibition of manufacture and sale of certain drugs,

| | Copditioas for grant of license and ceadtions of hicense for menufacture of

| drugs, Manufocture of drugs for tost, examination and analysis, manulaciure of
new drug. lean license and repacking license,

Drugs and Cosmetics Adt, 1940 and its rules 1945, 1a

Detutled study of Schedule G, Ho M, N, BTU, V. X, Y, Part XTI B, Sch F &

DMR (OA)

Sale of Drugs — Wholesale, Retail sale and Restricted license, Offences and

penaltics

Lebeling & Packing of drugs- General labeling requirerents and. specaroen

labels for drags and cosmetics, List of permitted colors. DIMTencss and penaltics.

Administration of the Act and Rules — Drugs Technical Advisory Board, Central

drugs

Laboratory, Drugs Consuliative Committes, Government drug analysts,

Licersing

authorities, conwolling authocities, Drugs Inspectoes

3. o Pharmacy Act -1948: Objectives, Definitions, Pharmacy Council of 10
India; 1ts constitution aed functions, Education Regulations, State and
Jain! state pharmacy councils, constiution ind functions, Registration
of Phanmacists, Offences and Penaltics. _

« Medicianl and Toilet Preparation Act ~1955: Objectives, Definitions,
Licensing, Manufacture In band and Outside bond, Export of alcohalic
preparations; Manufacture of Ayurvedie, Homwopathic, Pateat &
Proprictary Preparations. Offenges and Penaltics.

A
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GUIARAT TECHNOLOGICAL UNIVERSITY
Rachelor of Pharmacy

, Subject Code: BP4OSTT 2 —

| *  Narcotic Drugs and Psychotropie substances Act-1985 and Roles |

| Objoctives, Definitions, Authorities and Officers, Constitution and

Functions of mrcotic & Peychotropee  Comultative  Commities,

National Fund for Contmlling the Dinig Abuse, Probibition, Control and

L‘ Regulstion, epium popny tultivation and peoduction of poppy straw,

_manufacture, sale anid export of opium, Offences ard Penaities
o Study of Salient Festures of Drugs and Magie Remedies Act and iy #
A rules: Objectives, Definitions, Prohibition of certain sdvertsements, Classes of
Exvempiod sdvertisements, Offemces and Menalties
¢ Presention of Cruelty to animaly Act-1960: Objectives, Definithons,
Institutiomal  Amimal Fihies Commitiee, CPCSEA  guideines for
Breeding and Stocking of Animals, Performance of Fxperiments,
Tranefer and acquisition of animals for experiment, Records, Power o
nespend of revoke regieration, Offences and Penallies
, *  National Pharmacentical Pricleg Authority: Drugs Prce Control
‘ Order (DPCO). 201 1. Objectives, Definitions, Sale prices of bulk drugs,
Retail price of formulations, Retail price and cerling price of scheduled
formulations, Natioral List of Essentinl Medicines (NLEM)
Pharmaceutical Leglshations — A brief review, Introduction, Study of 7
drugs enquiry commitiee, Health survey and development commitice,
Hathi commistee and Mudalinr committee
o  Code of Pharmacentical cthles D efingtion, Pharmacist in telation to
his job, trade. medical profession and his professios, Pharmacist's asth
*  Medical Termination of Pregnancy Act
* Right to Informatien Act
Intreduction to Intelicctual Property Rights (IPR)

a
-

Recommended books: (Latest Edition)

Forensic Pharmacy by B Swresh 123

Texa book of Forensic Pharmacy by BM. Mithal

Hand book of drug law - byM.L. Mchra

A text book of Feeensic Pharmacy by N K. Jain

Drugs and Cosmetics Act/Rubes by Govt. of Ind:a publications

Medicinal and Torlet preparations sct 1945 by Govt. of India publicatiors,
Narcotic dnugs and psychotropic substances act by Govt. of India publications
Drugs and Magic Remedies act by Gavi. of ladea publication

Bare Acts of the said kaws published by Government. Reference books (Theory)

R

{ PRIICHT
ROFEL

RS R P Y
s 4l i A 1 < Py ™%




GUIARAT TECHNOLOGICAL UNIVERSITY
Nachelor of Fharmacy
Sobject Code: APSOITY
SEMISTIR WV
Subject Name: Metomal Chemoty 1)

Seape This sdnect i Aesignod 1o impart fisndamontal b dedge on the stractare, chrmivtry and
thetepevtic valoe of drags The wibsect emphasises on strocore sctivity relatiomahips of doips,
importance o physicochemics) properties sad metabalivm of drags. The syllabam alsd emphasizes on
chemaeal synthesis of tmpwrtant drags inder each claee

Ohfecthes: pan compiention of the couren the stindent thall he able to
| Understand the chemiony of drags with respoct 1o thesr pharmacological activity
2 Understand (he drug metabolic pathways, sidverse effect and therapeatic walue of drugs
3o Krow the Strsciieral Activity Relstionship of different class of drugs
4. Suxdy the chemioal symiheas of selected drags

Teaching scheme nnd cxamination scheme:

| _ Teoching Scheme _Evaloation Scheme
- Threny T\mﬂ-lj Practical | Total ~ Throry s Practical
by | External | Internal | External | Interssl
Ly TR [, F= 1 20 0 BT

A

| §¢ No ’1190« %

) e T WAL —————
i | Antihistaminkc sgenty: Histarmine, recepions and their distehution in the human 10

| body

Hl-antagonists: Diphenhydramine hydrochlonde®, Dimenhydrinate,
Donylamnes cwocinate,  Clemastine  fumamste,  Diphenylphyraline
hydrochlonde, Tripelenamne hydrochloride, Chloreyelizine hydrochloride,
Mechimme hydrochlossde, Boclizine hydeochloride, Chlorphenimamine malcate,
Trprelidine  hydrochlonde®,  Phenidamine tartnrle,  Promcthazine
hydrochionde®, Tomepmzine  rtmte, Cyprohepiadine  hydrochlarnde,
Azatidine maleate, Astemizole, Loratadine, Cetirizine, Levocetrazine Cramalyn
sodiam

Hl-antagonists: Cimeticine®, Famatidine, Ranitidin

Gastric Proton pump inhibitors: Omepmzole, Lansopmzole, Rabepeazole,

Pantoprarolke

Anti-necoplastic agents:

Alkyviating ageets:  Meclorothamine®, Cyclophosptamide, Melphalan

Chlommbuctl, Busulfan, Thiotepa

Antimetabolites: Mercaptopuring®, Thioguanine, Flvorourscil, Floxuridine,

Cytarabine, Methotrexate®, Azathioprine

Astibietics: Dactinomycin, Daunceubwcin, Doxarubicin, Bleomycin

Plant products: Eloposide, Vinblastin sulphate, Vincristin sulphate

Miscellancous: Cixplatin, Mitolanc

Anti-anginal 10

Vasodilstors: Amyl nitrite, Nitroglycerin®, Pentserythntol  letranitrate,

bosorbide Gnitnite®, Dipyndamole

Calcium channel blockers: Verapumul, Bepridil hydrochloride, Diltinzem

hydrochlonide, Nifedipine, Amlodipine, Felodipine, Nicardipine, Nimodipine.

Diuretics:

Carbonic  ashydrase  inhibitors:  Acetazolamide®,  Methazolamide,
Dichlorphenamide.  Thiazdes:  Chiorthiazide®,  Hydrochlorothiazide,

. Hvdroflumcthizzide, Cytlothiazide, Loop awic : Furosemxde®, Dumnctanade,

ra

: AT
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GUJARAT TECHNOLOGICAL UNIVERSITY
Bachelor of Pharmacy
Subject Code: BPSOITT -
| Ethacrymic acid Potassium sparing Diuretes: Spironolactone, Tnamterene,
| Amlonde. Osmotic Diurctics: Mannitol
| Anti-hypertensive  Agents: Timolol, Captopail, Lisinepeil, Eralapril,
| | Bemazepnl  hydrochlonide,  Quimapril  hydrochlonide,  Methyldopate
bydrchionde,®  Clonidine  hydrochlonde, Guancthidine  monosulphate,
Gaanabenz acetale, Sodium nitroprusside, Dinzocide, Minoxidil, Reserpine,
Hydralamne hydmchlornide. i = ST
Anti-arrhythmic Drugs: Quimiding sulphate, Mocainamide hydrochlonde, 10
Disepyramide phosphate®. Phenytoin  sodum,  Lidocaine  hydrochlonde,
Tocamide hydrochlonde, Mexiletine hydrochionde, Lorcamide hydrochloride,
Armodarone, Sotalol

Anti-hyperlipidemic agents: Clofibrate, Lovasiatin, Cholestcramine and

—~y-
s

(holestepol :
Coagulant & Anticongulanty: Meradione, Acctomenadione, Warfarin®,
Anzsmndiooe. clopidogrel
Drugs uved in Congestive Heart Fallure: Digoxin, Digitoxin, Nesiritide,
Bosentan, Tezosentan

l Drugs acting on Endocrine system R
4 Nomenclatare, Stereochemistry and metabolism of steroids
Sex hormones. Testosterone, Nandraloae, Progestrones, Oestriol, Oestradiol,
Ocxinone, Dicthyl stifbestrol,
Drugs for erectile dysfanction: Sitdenafil, Tadalafil,
Oral contraceptives: Mifepristome, Norgestril, Levonorpestee]
Corticostercids: Cortiwone, Hydrocortisore, Prednizolone, Betamethasone,
Dexamethasone
Thyroid and antithyroid drugs: L-Thyroxine, L-Thyronine, Propythiourscil,
Mcthirmazole.
Antidiabetic agents: !
Insulin and it properations Sulfony! ureas: Tolbatamide®, Chiorpropamide,
Glipinide, Glimepinde. Biganides: Metformin.  Thinzolidinediones
Pioghtizone, Rosiglitazone.  Meglitinides:  Repaglinide,  Nateglinide
Glucosdase inhibitors: Acmbose, Vogkibose.
Local Anesthetics: SAR of Local anesthetics
Benzrolc  Acid  derivatives; Cocaine, Hexylcaine, Mepeylcane,
Cydomethycaine, Piperocaine.
Amino Benzoic ae¢id derivatives: Benzocuine®, Butamben, Procaine®.
Butscaine, Propoxycaine, Tetracaine, Benoxinate.
Lidocaine/Anilide  derivatives: Lignocaine, Mepivacaine, Prilocsine.
Etidocai
Miscellancous: Phesacamne, Drperoden, Dibucaine * |
Scudy of the development of the following classes of drugs, Classification, mechanism of action, usts of
drugs mentoned in the counse, Stusture acsivity relationship of selective class al drugs as specified 1 the
course 2ad synthens of dugs superscriptad (*)
Recommended Books (Latest Editions)
. Wilson and Gaswold's Organic medicinal and Pharmaceutical Chenustry.
Foye's Principles of Medicinal Chemistry.
Hurger's Medicieal Chemistry, Vol [1o IV,
Introduction ® principles of dmg design- Smith and Williams.
Remington's Pharmsceutical Sciences.
Orgamic Chemistry by LL. Finar, Vol 11
The Organsc Chemistry of Drug Synthesss by Lednicer, Vol. 1o 5.
0. Text book of practical organic chemistry- AL Vogel.
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GUIARAT TECHNOLOGICAL UNIVERSIHTY
Rachelor of Pharmacy
Sohject Code: RTSO2TP
SEMISTIER: V
Subsject Name: Mhasmacology 1

Seope Thio enbioot (v intended 1o mpan 1he fiusdamental Smowledge an vanom avpecrs (olamification,
mechunsim of sction. therapeutic sffects, clinicel nres ide effects and costraindcations) of drgs noting
ot differen avaeme of Sodv and m addition, cermhis on the hasie concepes of Woassay

Objectiver: Upoa completion of e conrse e student shall be able 1o
1 Usitesstand the mochanivm of drap sction and ils relevance in the reatment of different diseases
2 Demomytrale solation of differest organstissues from the laboratary animals by simulsted
experiments
Y Demeonsirnte the varous recepton pctsoes wsing isolated fissue pregaration
4 Apprecime cofreintion of pharmacoklgy with relafod medical scienoes

Teaching seheme and exnminntion seheme:
;:, Tnthla& Scheme 5 _ Evaluation Sehome

| Theory | Tutorial | Practical } Total Theor) Practienl

| Externnl | Interonl | External Internal
= | K & R0 290 L 20

S——

SrNo  Toples %
weightage
10

| | Pharmacology of drugs acting on cardio vascular system
& Intodection to bemodynamic and chectrophysiology of heart.
b Drugs wsed i congestive hean failure
. Anti-hypertensive drugs.
d Anh-anginal drags.
& Aati-arhythmic drugs.
£ Ants-byperlipideniic drogs.

-] Pharmacology of drugs acting en cardio vascular system 10
| #. Drug used in the therapy of shock.
| b. Hematinics, cosgulants and anticoagulants.
‘ ¢ Fibricolytics and anti-platelet drugs
d. Plasma valume expanders
2. Pharmacology of drugs acting on urinnry system
#. Diurencs
b, Ami-diuretics,
3 Autocoids snd related drugs 10
2. Introduction 10 sutacoids uddmiﬁwm
b. Histamine, ST and their antagonists,

¢. Prostaglandins, Thromboxanes sad Leukotricaes.

d. Angiotensin, Bradykinin and Substance P.
¢, Noo-steroidal anti-inflammaltory agents [
f. And-gout drugs |
¢ Astirheumatic drugs iy

Pharmacology of drugs -edn; um\lgum:m

4 8, Bulceoaequh




GUIJARAT TECHNOLOGICAL UNIVERSITY
Bachelor of Pharmacy
Subject Codo: BPSO2TP

d Ingalin, Oral Hypogiycemic agents and plucagon
0, ACTH and coeticosterids.

Pharmacology of drugs neting on endocrine system £
8. Androgens and Annbolie sterofds.

b. Estrogens, progesterone and oral conbeseepdives
. Drugs acting on the uterus

Bioassay

n Principles and applscations of hoassay
b.Types of bivossay

¢ Rioassay of imsulin, oxytocin, vasopressin, ACTH Gubocunnne digitalis,
histamine

and $-HT

—— G A e~

e

Tractiend
Introduction 1o (-vitre phamacology and physiclogical salt solutions.
Effect of drugs on solated frog deart,
Effoct of drugs on blood pressure aind eart rite of dog,
Study of divret activity of drugs using rats/mice.
DRC of acetyleholing using frog rectus abdominis waselo.
Effect of physostigmine and atropine on DRC of ncetylcholine using frog rectus
shdomtinis musede and rat ileum respedtively,
Bicassay of histamine usmg guinea pig ileam by malching method
Bioassay of oxytocin using mt uierine hom by inderpolation method.
Bioassay of serotoain using 7ot fundus strip by taee point bipassay .
Bioassay of acetylcholine usng rat leum/solon by fous point bioossay.

- Deternumation of PA2 value of peazosin VEing ral anococcypess muscle (by Schilds plot

method)

- Detesmination of PD2 value using guinea pig ilesm.
- Effect of spasmogens and spasmolytics using rabbit jeyunum

- Antianflammatory sctivity of dgs using camageenan induced paw-edema model.
15

Analgesic activity of drug using ceatral and peniphicral metbods

Note: £H lahoratory techrigues and animal experiments are demonstrated by simlated
experiments by yoftwares and videos

Recommended Books (Latest Editions)

2
3
4

Ll

7
B
9

Rang H. P, Dsle M. M, Ritter ). M., Flower R. J,, Rang and Dale’s Pharmacology. Chuschal
Livingsione Elsevier .
Katmung B. G., Masters S. B, Trevor A J., Basic and clinical pharmacobogy, Tata McGraw-Hill
Goodman and Gilman's, The Pharmacalagieal Basis of Th

herapeutics
. Mamy Anne K K, Lioyd Yee Y., Brian K. A, Robbin 1.C, Joaseph G, . Wayne A K,

B RW., Apolied Therapeutics, The Clinical use of Drugs, The Point Lippincott Williams
&m

Mycek ML, Gelnet S.B and Perper MM, Lippincon's llustrated Reviews Hmmlm
K_D.Tripathi. Essentials of Modical Pharmacology, . JAYPEE Brothiers Medics Publishers (#)
Lad, New Delhi

. Sharma H. L., Sharma K. K., Principkes of Pharmacology, Paras medical publisher

Pharmacclogy with clinical Applicatians, by Charles R.Craiz&k Robert
Gboﬁkmmi; Funduamentals et of Experi mwll’hm macology. Hilton & Company Kelkata.
Kulkami SK. Handbook of experimental pharmacology, Vallabh Prakashan




GUIARAT TECHNOLOGICAL UNIVERSITY
Rachelor of Pharmacy
Subject Code: DISONTY
SEMESTIR V
Sthject Name: Pharmncognocy and Phatachematry 11

Scope The main purpose of sobyect 18 1 impan the tadents the know ledge of how the
secondary motabolies are prisdisoed in 1he crode dnugs, ferw to isakate snd rdentify and
prisduce then induetrially. Al this subyect involves the study of produciag te plants and
phytachesioals tirough plant tissese codture, drag imerscions sl hanic prine iplen of
traditinnl system of medicine

Dhjectives! Upan completion of he course the student shall be able to
Lo know the modem ectraction technigues, charmctenzation and wlentification of the herbal druges
e phvioconstitpeniy

F R

1o understand the prepration and developmess of herbal formulatiom
to wnderstand the hoerhal drag imtemaction
10 carryvourt Isolation and identi fieation of phytocemstitaemia

Teaching scheme and examination scheme!

ol nrilng &chme l» nlnllon Scheme
Theory  Tuterisl | Practical | Total Theery Practical
==l | External | Internal | External | Internal
3 1 l iy A H0 20 L 20
SrNe | Topier %
! _ weightage
1 Metabolic pathways in higher plants and their determination 7
8) Bact study of basic metabolic pathways and formation of diTerent secondary
metabolites through these pathways- Shikimic acid pathway, Acetate pathways
and Amine acvd pathway
b1 Stdy of stilization of mdioactive 1sotopes in the investigation of Biogenetic
studies
2 General mtroduction, compasition, chemstry & chemical classes, baosources, 14
therapeutic wses and  commercial applications of following  sccoadary
metabolwes:
Alkaloids: Vinca, Rauwolfia, Belladoana, Opium,
Fhenyipropanoids and Flavonolds: Lignans, Teas, Ruta
Steroids, Cardlac Glycosides & ‘Triterpenolds: Liquarice, Dioscoeea,
tales
8?:& ofls: Mentha, Clove, Cinnamea, Fennel, Cortander,
Tannins: Catechu, Plerocarpus
Resins: Benzoin, Guggul, Ginger, Asafoctida, Myrrh, Colophony
Glycosides: Senna, Alocs, Bitter Almond
Iridoids, Other terpenolds & Naphthaquinones: Geatian, Artemisia, taxus,
carotenoids
3 Isolation, Identfication and Analysis of Phytoconstituents 6
2) Terpenowds: Menthol, Citral, Antemisin
by Glycosides. Glycyrhietinic acid & Rutin
| ¢ ) Alkaloids: Auopinc.Quinhn,Rcufpim,CalMu
! d) Resine: Podephyllotoxin, Curcumin
{ Indusinal  production, ' estimation and utdization of the following 10
la phytocoestitaerts: Forskolin, Scnnoside, Anemidniu. Diosgeain, Digaxin.
L Atropine. Podophyliotoxin, Caffeine, T and Vinblastine
—d
¥ Pogel o2
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GUJARAT TECHNOLOGICAL UNIVERSITY

Bachelor of Pharmacy
Subject Code: BPIONTT?

Dasics of Phytochemistry 8

Modern  methods  of extmction, application of latest techmgques  like

Spectrorcopy, chromatography nnd electrophoresia in the wolation, purification
and identification of crude drugs.

Practionl List:
I

2

> in e

Recom
1.

Al

e

Momhelogy, histology and powder chameteristics & extraction & detection of) Cinchonn,
Clnnamon, Senan, Clove, Tphedm, Fennel sad Corlnnder
Exercise involving isolation & detection of sctive principles
n. CafTeine - from ton dust,
b Dioggenin from Dioscaren
¢ Atropine from Belbdoans
d. Sennusides from Senma
Separation of sugan by Paper chromatography
TLC of herbal extmet
Distillation of volatile oits and detection of phytoconsituents by TLC

Analysis of coude divgs by chemical tests; (1) Asnfoctida (ii) Benzoln (iii) Colophony {iv) Aloes
(v) Myrrh

mended Books: (Latest Editions)
W.C Evans, Trease and Evans Phonnacognosy, 161 edition, W.B. Sounders & Co,, London,
2009

Mohammad Ali, Phanacognosy asd Phiytochemistry, CBS Publishers & Distribution, New
Dethi,

Teat ook of Pharmacognosy by C K. Kokate, Purchit, Gokhlae (2007), 37w Edition, Nirali
Prakashan, New Delhi,

Herbal drug industry by R,D. Chowdhary (1996), I« Edn, Eastern Publisher, New Delhi.

Essentials of Pharmacognasy, Dr.SH. Ansari, llnd edition, Birla publications, New Delhi,
2007

Herbal Cosmetics by H Pande, Asia Pacific Business press, Ine, New Delhi.
AN. Kalia, Textbook of Industrial Pharmacognosy. CRS Puhlishers, New Delhi, 2005

R Endress, Plant cell Biotcchnology, Springee-Verlag, Berlin, 1994
Pharmacognosy & Pharmacobictechnology. James Bobbers. Manlyn XS, VE Tylor.

10. The formulation and preparation of cosmetic, fragrances and flavours.
1. Remington's Pharmaccutical sciences.

12. Text Bock of Biotechnology by Vyas and Dixit

13, Text Book of Biotechnology by R.C. Dubcy.

gt ol Pliarmooy
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GUIARAT TECHNOLOGICAL UNIVERSITY
Hachetor of Pharmacy
Subject Code: BPSOATP
SEMESTER. V
Subject Name: Pharmacentscal Microhiology

Scope: Stady of all categories of microorganisims especially for the produuction of alchel antibiotics,
VACCINES, VITAMING enzymes elc

Objectives: Upaa completion of the course the student shall be able 1o
1. Understand methods of identification, cultivation and preservation of varlous microorganisms

3

ool indastry
1. Leam stenility testing of pharmaceutical products,
4. Carmed oul microbiological standardization of Phanmaceuticnls
S Understand the cell cnltare technelogy and its applications in pharmaceutical industries.

Toeaching

r

=

St No |

| ﬂwnr;<] Tutorial

scheme and examination scheme!

Evaluation Seheme

2. Tounderstand the importance and implementation of stetlization in pharmaceiticsl processing

Practical | Total | llwm)'

Practical

Turhl'lg1 Scheme

External | Internal

External ] Internal

Frevn e 1, 6 | %0 0 | R0

=t b=

Topies

b
weightage

Introduction, history of microblology, its branches, scope and its importance.
Introdisction to Prokaryotes and Cukaryoles ; Study of ultm-strocture and
momphological classification of bocterin, nutritional requircments, raw mateeals
used for culture media and physical parsmseters for geowth, growth curve,
1s0lation and presenvation methods for pure cultures, cultivation of snacrobes,
quantitative measurement of bacterial growth (todal & viable count). Study of
differemt types of phase constrast microscopy, daek field microscopy and
electron microscopy

10

"

Ideniification of bacteris using staining technicucs (simple, Gram’s &Acid fast
saining) and biochemical tests (IMVIC).

Study of principle, procedure, merils, demerits snd applications of physical,
chemical gascous,radistion and mechanical method of sterilization. Evaluation
of the efficiency of stenlization methods. Equipments employed in large scale
sterilizabion. Sterility indicators.

i0

Study of marphology, classification, reproduction/replication and cultivation of
Fungi and Viruses, Classification and mode of achon of dsinfectants Factors
nfluencing disinfection, astiseptics and their evaluation. For bacteriostatic and
bactericidal actions. Evalustion of bactericidal & Bacteriostatic

Sterility testing of products (solids, liquids, ophthalmic and other sterile
products) according o IP, BP and USP.

Designing of sscptic arca, laminar flow equipmerss, study of different sources
of contsmination in an aseptic area and methods of prevention, clean aren
classification

Principles and methods of differest mucrobiological assay. Methods for
standardization of antibsotics, vitamins and amino acids. Assessment of 2 new
antibiotic.

Types of spodage, factors affecting the microbeal spotlage of pharmaceuncal
products, sources and of microbial contaminants, assessment of microbial
contaminaton and spodage. Preservation of pharmsceutical products usimg

lity of formulations.

antimicrobial sgests, evaluation of mic:x' 1 stab
PRINCIFAL

AUFEL ‘ :
Shri G MNEAT U T o Phatmiasy
APl

Puge I o2




GUIARAT TECHNOLOGICAL UNIVERSITY
Pachelor of Fharmacy
Subject Code: BPSOATT
Growth of anamal colls in culture, genen! proceddure for cell coltwre, Primary,
extahlished and transformed coll coltvres. Applieation of eell cwltures in
phamacentical indistry and resesech.

Practicnl List

1 Introduction and study of different equipments and processing, e.g., [LO.D. incubator, liminar flow,
aseptic hood, mutoclave, hot air sterilizer, doep freezer, refrigerator, microscopes used in experimental
microbiology .

2. Stenlization of glasswarc, prepamtion snd sterliztson of media,

3. Sub culturing of bactena and fungus. Nutrient stabs end slants preparations,

4 Suinmg methods- Simple. Grams ssaining and ncid fast saining {Demonstration with practical)

5. Isodation of pure colture of micro-orgarisms by miliple streak plate technigue and other techniques
& Microbiologcal assay of antibictics by cup plate method and other methods

7 Motility desermination by Hanging deop method.

¥ Stenlity 1esting of pharmaccuticals.

& Bactenological analysis of water

10, Brochemical 1ee1,

Recommended boaks: (1 atest Edition)
1 WB Hugo and A.D. Russel' Pharmaceutical Microbiology, Blackwell Scientific publications, Oxford

Z Prescott and Duan., Industrial Microbiology, 4th edition, CBS Publishers & Dastributors, Delhi
3, Pelcaar, Chan Kreig, Microbiology, Tata McGraw 1l edn,

4 Malcolm Harris, Balliere Tindall and Cox' Pharmaceutical Micrabiclogy.

5. Rese: Industrial Microbiology.

6 Probasher, Hinsdill et al: Fuedamentals of Mazrobiology, %th ¢4, Japan

7. Cooper and Gunn's: Tutorial Pharmacy, CBS Publisher and Distribution.

8. Peppler: Microbial Technology.

9. 1P, BP, UST- latest editions.

10. Ananthmarayan - Text Book of Microbiology, Orient-Longmen, Chennai

11 Edward: Fundamentals of Microbiolegy.

12 N.KJuin: Phammaceutical Microbiology, Vallabls Prakashan, Delhi

13. Bergeys manual of systematic bacteriology, Williams and Wilkizs- A Waverly company

Pged ol




GUIARAT TECHNOLOGICAL UNIVERSITY
Bachelor of Pharnacy
Subject Code: BPSOSTT
SEMESTIR: V
Subject Name: Pharmaceatical Hiotechnology

Biceechnology hus 2 long promise to revolutiosize the bintogical sciences and technology.
Scientific application of bistechnology = the field of genetic ergineering, medicine and
fermentntion lechnologyimakes the subject interesting.

Biotechnology 15 leading o new hiological revolutions in diagnosis, prevention and cure of
diseases. new and chesper pharmuacestion dugs,

Brotechnology has already produced transgenic crops and snimals and the future promises lot
more.

It s basacally o research-based subgedt.

Objccﬁvw Upon completion of the course the student shall be able to

» w g-.o

. Understanding the importance of [mmobilized enzymes in Pharmaceutical Industries
Genctic engineenng applications in relation to production of phatmaceuricals
Importance of Monoclonn antibodacs in Industrics

Appreciate the use of microorganisms in fermentation technology

Teaching scheme and examination scheme:

Yeaching Scheme Evaluation Scheme
Theory | Tutorial | Practical | Total Theory Practical
External Internal External Internal
3 I 0 R 30 20 U 0
SrNo | Topics %
weightage

1

;)c‘ Briel mtroduction 1o Brotechnology with referente %o Pharmaceutical 10
gnCes.

b) Enzyme Biechnology- Metwds of enzyme wmmobilization and
spplications.

<) Biosersors- Worlnn lnd tpphuuon: of bm in l’hnmcmal
Industries.

d) Brief introduction to Protein Enginecring ..
e) Uscofnlmbesnhthgy'fm‘oflmﬂmﬂ sideration.

of)lmufcroou)th& ,4.;., !
) Bref introduction 1o




GUJARAT TECHNOLOGICAL UN IVERSITY
Bachelor of Pharmacy

Subject Code: RPSOSTT
N Tybridoma technology- Producticn, Purification asd Applications
£) Blood products and Plasma Substituties.

a) lrvsmuino blotting technigucs- ELISA, Westem blotting, Southcr blotting. §
b) Genetic organizaion of Evkaryores and Prokaryotes
©) Muxrobial penetics tchuding fransformation, transductice, conjugntion,
plasmids and transposons.

d) Introduction 1o Micsobial biotransformation ned upplications.

€) Mutation: Types of mustation/mustants.

———

a) Fermentatson methods and general requirements, stikly of media, equipments, ?
sterilization nwethvods, neration process, sirting.

b) Large scale production fermenter devign and its various controls,
€) Stuly of the production of - penicillins, citric acid, Vitamin B12, Glutumic
acid, Griscofulvin,

d) Blood Products: Cotlection, Processing and Storge of whole human hioed.
dricd human plasma, plasma Substitutics,

Reeo

1. BR. Glick and 1J. Pasternnk: Molecular Biotechnolo

oo

Mn

mmended Books (Latest cedition):

gy: Principles and Applications of
Recombinant DNA: ASM Press Washiagton D.C
RA Goldshy ct. ul., : Kuby Imm
LW, Goding' Monoclonal Antibedics,

IM Waker and EB. Gingold: Moleoube Biology and Bictechnology by Royal Society of
Chemi

Zaborsky: Immobilized Enzymes, CRC Press, Degraland, Ohic.

S.B. Primrose: Molecular Biotechnelogy (Second Edition) Blackwell Seientific Publicatica,
Stanbary F., P, Whitakar A, and Hall 1, 8., Principles of fermentation sechmology, 2ad edition,
Aditya books Lid,, New Dethi



GUJARAT TECHNOLOGICAL UNIVERSITY
Bachelor of Pharmacy
Subiject Code: BPGOITP
SEMESTER: V1
Subject Name: Medicinal Chemistry (1]

Scope: This subjoct is designed so impan fadamenial knowledge on the structure, chemistry and
therapeutic salue of drigs. The sibpoct emphasis o modern techaiques of mtional drug design like
quantitative: structure activily relationship |QSAR), Prodng cancepl, combinntonal’ chemistry am
Computer aided drug design (CADD), The subject also emphasizes o the ehenmistey, mechanism of action,

metabolism, sdverse effiscts, Structure Activity Relntionships (SAR), thetapeutic uses and symthesis of
importan drugs,

Objectives: Upan completion of the course the student shall be nble 1o
| Undenstard the importance of drug design and different techmiques of drug design.
Undderstand the chemistry of drugs with respect o their bislogien! nctivity
Know the metabolisan, adverse effects and thempeutic value of drugs
4. Know the impontance of SAR of drugs

2
3

Teaching scheme and examination scheme:

L . Teaching Scheme __Evaluation Scheme =
Theory | Tutorial | Peactical Total Theory { Practical
L External | Internal External Internal
=5 = 4 6 WIEE==120 0 20
SrNo | Topics e
L. Antitlorics 10

Historical  background, Nomenclature, Stereochenwstry, Structure acavity
relationsksp, Chemical degradation dhassification and important products of the
following classes

B-Lactam antibiotics: Penicillia, Cepholosporing, - Lactamase inhibitors,
Monobactams
Aminoglycosides; Sreptomycin, Neoenyen, Kansmycin

Tetracyclines: letucycline, Oxytetracycling, Chlortetracycline, Minocycline,
Daxyevehine

Antibiotics 0|

Historical background, Noenenclature, Stereochemistry, Structure activity

relationstap, Chemical degradation classification and importast produces of the

foliowing classes

Macrolide: Erythromycin Clanithromycin, Azthromysin

Miscellaneous: Chlormmpaenicol®, Clindamycin

Prodrugs: Basic concepts md application of prodrugs design,

Antimalarials; Fticlogy of malara

Quinolines: SAR. Quinine sulphate, Chlaroquize®, Amodiaquang,

Primaquine phosphste, Pamaquine®, Quinacrine hydrochloride, Mefloguing.

Biguanides and dihydro triazines; Cycioguanil pamoate, Propusanil

| Miscellaneous: Pyrimethamine, Artesunede, Artemnether, Atovoquone,

3 Anti-tubercular Agents : ' )
Synthetic anti tubercular ageats: Isoniozid®, Ethiaamide, Ethamnbtol,

Pyrezinamide, Para smino salicylic acd. * : &

Anti tubercular antibiotics: Rifampicin, Rifabetin, Cyelosering

Streplomyvine, Capreomycin sulphate

Urinary tract anti-infective agents o

e, Nalidixy |

1o

i

A= | Quinolones: SAR ol quin

NOfElmatarior
CHHEM muml;fﬁ




GUJARAT TECHNOLOGICAL UNIVERSITY
Bachelor of Pharmacy
s Subject Code: RP60ITP
Ciprofloxacin®, Ofloxacin, Lomeflaxacin, Sparfloxacin, Gati floxacin, '
Moxifloxacin

Miscellancous: Fumzolidine, Nitrofurastoin®, Methanamine

Antiviral agents:

Amantadine hydrochloride, Rimantadine hydrochlonde, Idacundies

influoride, Acyclovir®, Gancyclovir, Zidovuding, Didanosioe, Zalcitabine, |
Lamivodine, Loviride, Delavieding, Ribavinin, Saquisavir, Indinavi, Rstonavie '
Antifonpal ngents: : R
Antifungal antibiotics: Amphotericin-B, Nystatis, Natamyein, Grigeofulvin
Synthetic Antifangal agents: Clotrimazole, Eeosarale, Bitocanazale
Oxiconazole Ticcorozole, Miconnzole®, Ketoconazole, Terconazede,
Itraconazole, Fluconazole, Nafiifine hydrochloride, Tolnnflate*
Anti-protozenl Agents: Metramdazole®, Tiidazole, Omidazole, Diloxanide,
lodoquinol, Pentamidise Tscthionnte, Atovaquene, Efloraithine.
Anthelmintics: Dicthylcarbamazing citrare®, Thinbendazole, Mebendazole®,
Albendazole, Nicloasamide, Oxamniquine, Praziquantal, fvemmectin,
Sulphonamides nnd Sulfones

Historical development, chemistry, classification and SAR of Sulfonnmides
Sulphamethizole, Sulfisoxazole,  Sulpbamecthiziee,  Sullbcetamide®,
Sulphapynidine,  Sulfamcthoxnole®,  Sulpbadiozine, Mefenide  ncelate,
Sulfusalazine

Folate reductase inhibitors: Trmethopnm®, Colrisoxazale

Sulfones: Dapsone®.

5. Introduction to Drug Design ?
Various approaches used in drug design.

Physicochenical parameters used in quantitative structure activity relationship
(QSAR) such as partition coefficient, Hammet's electromc parameter, Tafts
steric parameter and Hansch analysis

Pharmacophore medeking and docking technaques

Combinatorial Chemistry: Coscept and spplications of Combinational

[ 5 chemisry: solid phase and sclution phase synthesis. i o« =y
Study of the development of the following classes of drugs, Clasaficaon, mechanism of sction, uses of
drags meationed (0 the course, Structure activity relationship of selective class of drugs as specificd in the
course and synthesis of drugs superscripted by (%)

Practical
1 Preparation of drugs and Intermediates
1. 1 Sulphamlamide
2. 2 T-Hydroxy, 4-methyl coumarin
3. 3 Chlorobutanct
4. 4 Triphenyl imidazole
5 5 Tolbhutamide
6. 6 Hexamme
T Assay of drugs
1 Isonicotinic acid bydrazide
2 Chloroguine
3 Metranidazole
2 Dapsore
S Chlorphensramine malesate
6. 6 Benzyl penicithin : I A T :
11 Preparation of medicimally important compaunds er itermedsates @qupmw irnadiation technique

DA RCLS B

IV Drawing structures and reactions using chem draw®.

Pa.a!cﬁﬁl\?’

T.!EE'- ' s Poge 2 of 3
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CUJARAT TECHNOLOGICAL UNIVERSITY
Rachelor of Pharmacy
Subjeet Code: BPSOITT

V Determination of physicochemical propertics such os logl. clogP, MR, Moleculsr weight, Hydragen
boad dosors and scceptirs for class of drugs course conlent using drug design software Drug likeliness
screening (Lipinskics ROS)

Recommended Baoks (Latest Editions)

Wikoa and Giswald's Orpanic medicingl and Phasmaceutical Chemistry.
Foye's Prnciples of Medicinal Chenistry.
Burger's Madicinal Chemistry, Vol 110 1V,

y
2
3
4. Introdwction to principles of drug design- Smith und Williams.
s
6.
7
X
9

Remingtoa's Pharmmceutical Scicnees.

Mostindale’s extra pharmncopocia.

Organie Chemistry by 1L, Finar, Vol 11,

The Organic Chenvisiry of Drug Synibesis by Leduicer, Vol, 1.5

- Indian Phamwcopocia.

10, Text book of practical pnganic chenistry- AL Vogel,




GUIARAT TECHNOLOGICAL UNIVERSITY
Bachelsr of Pharmacy
Subject Code: BPAD2TP
SEMESTER V1
Subject Name: Pharmmcalogy 1]

Seope: This wabject 16 intended to imnpan the fundemental knowledge an various napects (class feation,
mechandsm of acthon thernpeutic effeces, clinical yses, side offccs and contraindicntions) of drugs scting
on respirstory snd  gastrodvcestingl  systemy, infections liscases, immuno-pharmacology  and in
addhition enphasis n the prneiples of toscology wmd shrumopharmacology

Objectives: Upan completion of this course the student should be able o,
|

understand the mechanism of drug action nnd i relevance in the Irentisent of different infioetfous
descases

comprehend the principles of loxcology and trestsient of various poisoningzand
apprecinte comelation of pharmacology with refated medical sciences,

(-t S

Teaching scheme and examination scheme:

F= Teaching Scheme ° Evdnu[u_@ﬁ;y__—_
Theory | Tutorisl | Practical | Total s Theory Practical
External | Internal External Internal
3 | El & 50 20 80 20
SrNo Topics Y
, weightage |
] Pharmacology of drugs ncting on Respiratory system 10
a. Antl -asthmane drugs
b. Drugs used inthe management of COPD
¢ Expactorants and antitussives
d. Nasal decongestants
¢. Respirstory stimulanis
2 Pharmacology of drugs acting on the Gastrointestinal Tract
3, Antiulcer agents.
b. Drugs for constipation and diarrhoea.
< Appetiic stimulants and suppressasts.
d. Digestants and corminatives,
¢ Emctics and antiemetics.
3. Chematherapy 10
a. General principles of chematherapy.
b. Sulfonamides and cotrimoxazole.
¢ Antibsotics- Penicitling, cophalosporins, chlommphenicol, macrolxdes,
quimolones and fluccoquinolins, tetracycline and aminoglycosides
Chemotherapy 10
4. o, Antitubercular agents
b. Antilepratic agents
¢. Antifungal agents
d. Antiviml deugs
e Anthzlmintics
f. Antimalaria] drugs
£ Antiamochic agents
5. Chemotherapy B, B L5
| Urinary tract infections and sexually transmitied discases. '
m Chemotherapy of malignaney
Immunoplarmacology T T
4. Imemuncstimulants




GUJARAT TECHNOLOGICAL UNIVERSITY
Bachelor of Pharmacy
Subject Code: BP6O2TT

i Imemmesuppressant

S | Protean drugs, moncelmal antibodies, tsegrt drugy to antigen, brosimilars. =
6 Principles of tovicology
v Definttion and havic knowledge of scute, subacite and chromic taxicity
h. Definition amd basic knowledgs of penatonicity, carcinogenicity,
terutopenicity
nd mutagenicity
l €. General principles of tresteent of potsoning

d. Clinicst xymptors and management of baristurates, morphine,
| organaphosphosphonis compennd and fead, mercery and anenic polsoniag

Chronnpharmacology

. Defimition of thythm and cycler

b Biological clock and A theit significance leading lo chromothetapy

4

Practical
| Duse caloulation i pharmacalogical expeniments
< Antflerpic activity by tmast cell stabilization sseay
}. Study of anti-icer activity of a deug wing pylorus ligand (SHAY) rat model and
NSAIDS induced ulcer model.
4 Srady of effect of drugs on gastrointestinal motil ity
£ Effect of agonnt and antagonists on guines pig leum
6 Extimation of serum biochemical parameters by uting temi- autoanalyser
7. Effect of saline purgative on frog intestine
S Insulin hypoglycemic cffect in rabbut
9. Test for pyrogens ( rabbit method)
10. Determination of acute oral toxicity (LDS0) of s drug from a given data
1. Determunation of acute skin imtaton / corrosion of a fest substance
12 Determmnation of acute cye irritation / corrosion of a test substance
13. Calculation of pharmacokinctic parameters from a prven data
14 Brostanistics methods in experimental pharmacology( studemt’s t test, ANOVA)
IS5, Brostatistics methods in experimental pharmacalogy (Chi square test. Wilcoxon Sigred Rank west)
*Experiments are demonstrated by simulated experimenis/videos

Recommended Books (Latest Editions) .
L. Rang H. P, Dale M. M., Ritver J. M., Flower R, J., Rang and Dale's Pharmacology, Churchil
Ve Elsevier
2. Katming B. G, Masters S. B, Trever A J, Basic and clinical pharmacology, Tats Mc Graw
Hill

Goodman and Gilman's, The Pharmacological Basis of Therupeutics

Marry Anne K. K., Lloyd Yee Y., Brian K. A_, Robbin L.C., Jaseph G. B, Wayne A K.,
Beadicy R.W., Applied Therapeutics, The Chinical use of Drugs. The Pont Lippincott
Williams &Wilkins

Mycek M.J, Gelnet S.B and Perper MM, Lippincote's Iustrated Reviews- Pharmacology
K.D.Tripathi. Essentials of Medical Pharmacology, . JAYPEE Brothers Medical Publisbers
() Ltd, New Delha.

S.
6,
7. Sharma H. L., Sharma K. K., Principles of Pharmacology, Paras medical publisher
8.
9

o

Modem Pharmacology with climical Applications, by Charles R.Craig& Robert, Ghosh MN
Fundamentals of Experimental Phamuacology. Hilton & Company, Kolkata,
. Kalkam: SK. Handbook of experimental pharmacology VallabhPrakashan,
10. N.Udupa and P.D. Gupta. Concepts in Chrosopharmacology.

h -
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GUIARAT TECHNOLOGICAL UNIVERSITY
Nachelor of Pharmacy
Subject Code: BPARNTTE
SEMESTER: VI
Suhject Name: Herbal Drug Techmalogy

Senper Thin xubgoct gives (he stodent the knowbedge of havw wederstandding of herhal diug
mdontey, Ihe quality of raw traterial, pondelines for quatity of herhal drigs, fhovhal conmmtios,
matirn] sweeteners, muteaceutieal ere The subyject also ermplusties oy Geood MMarulscteing
Practioes (COMIY, petesting asd segotanory ssioy of Berhial s

Oljectives: §ipos completion of this oourse the stindont shemld be able to
| undesstand mw materisl as source of berhal drogs from cultivation 1o hethal drig prodoct
2 Anak the WHD and 10H goidolines fi exadimtion of herbal dnags
1 Lo the herhal conmetios, ratiml xweoteners, mifraceuticals
A apprecate patenting of bectal drugs, GMP

Teaching siheme s sxnminathon scheme!

| Tenching Scheme - _ Evaluation Scheme

| Theory | Vwtorial | Pesctienl | Total | Theery Practienl

e . . Eaternal | Internal | Esternnl | Tefernal

| L) | A L LU 0 R =3l

’ SrNo | Tepies %

SRS ol e— — | meightage
{ | Herbs wn raw materianly R}

Definibon of berh, herbal medicitie, herbal medicinnl product, herbal drug
preparation Sowurve of Herb Sebection, identification and sutheatication of
herdod mintenials Processing of herbal mw material
- Blodymambc Agriculture
Good sgrcultural practices in caltivation of medicinal plants including Organic
rming.  Pest and  Pest  maaagement  in medicinal  plasta
Huopestcrdes Bimnsecticwdes
Indian Systemy of Medicloe
1) Basic principles involved in Ayurveda, Siddha, Unast and Honeeopathy
B Preparssion and sandandization of Ayurvedie formulabons viz Aristas and
Asawa, CGhutilks Chuma, Leliva and Bhasma,
Nutraccuticals 7
General aspects, Market, growth, scope and types of products available in the
matket Health benefits and role of Nutmecuticals in ailments like Diabetes,
CVS discases. Cancer, Imitable bowe! syndrome and various Gastro intestinal
discases, Study of following herbs as healih food: Alfaalfa, Chicory, Ginger,
Fenugreck, Garlic, Hoocy, Amla, Ginseng, Ashwagandha, Spirulina
Herbal-Drog and  Flerb-Food Iateractions: Geneml introdsction  to
imteraction and classification. Study of following deugs and their posssble side
effects and intcractions: Hypercium, kava-kava, Ginkobilcha, Ginseng, Garlic,
Pepper & Epbecdra
A Herbal Cosmctics 10
Sources aod descriprion of raw matenials of herbal origin used wia, fixed oils,
wases, gume colours, perfumes, profective agents, bleaching agents,
entioxidants in peoducts such as skin care, hair care and oral hygiene products.
Herbal excipients: '
Herbal Excipeents — Sigalficance of substances of natur] crigin as cxcipients -
coborants, sweeteners, binders, diluents, viscosity builders, disintegrants, favors

& perfumes.
P_. ,lt ' T .
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GUIARAT TECHNOLOGICAL UNIVERSITY
Rachelor of Pharmacy
Snbjm_('odg:_!\lfm.\_tr o =)

Heebal formulations

Conventional herhal formnlations ke syrops, mistures anid tablets and Novel

| dosage formn like phytonoemes p— —

Evaluation of Drugs WHO & 1CH puidelines for the asseesment of heehal dnigs 10

4 Stabidity testing of herhal drugs

Patenting and Regolatory requirements of nataral prodiety:

M) Defintion of the terma: Patest. PR, Farmens right, Rreeder’s right,

Rioprospocting snd Minpiracy

) Patenting sepocts of Tesditions) Knowledge and Natural Prodocts, Case atudy

of Curciima & Neem

Regnistory Tevwes - Regulations in Indin (ASU DTAR, ASU DO, Regulation

of masafacture of ASU dringe < Schedule 2 of Deugs & Cotmetics Act for ASU

| dngs. i
General Intraduction te Herbal Industry 7

Herbal drugs industry: Preeent scope and future prospects,

A beael account of plant bazed industries and inetitutions involved in wotk on

medicinal amil aromatic plants in India.

Schedule T GoodManufacturing Practice of Indian systems of meddicine

Companents of GMP (Schedule - T) and ts objectives Infrastructural

requirements, working epace, storage area, machinery and equipments, standard

!

L Opermimg pencedures, health and hygiene, docwmentation and records.

Practical
To perform preliminary phytochemical screenng of crude drirgs
Determination of the alcohol content of Asava and Arista
Evaluation of excipients of natural ongin
Incomaration of prepared and standardred extract in casmetic formulations like creams, lotions
and shampoos and thewr evaluation
Incorporation of prepared and standardized extmet in formulations Tike syrups, mixtures and
tablets and their evalustion as per Pharmacopoesal requirements.
Managraph analysis of herbal drugs from recent PThammacopoeias
Determiration of Aldehyde content
Determiration of Phenol contet
Determiratson of 1040 alkaloids

- P

om 9>

Recommended Books (Latest Editians)
~4 Textbook of Pharmacognosy by Trease & Evans.
& Textdook of Pharmacognosy by Tyler, Brady & Robber.
~3 Pharmacognosy by Kokate, Purohit and Gokhale
4. Essential of Pharmacognosy by Dr.$.H Amsari
S Pharmacogmosy & Phytochemistry by V.D Rangars
6. Pharmacopocal standards for Ayurvedie Formlation (Couneil of Research in
71/ Indian Medicine & Homcopathy)

£ Mekherjee, P.W. Quality Centrol of Herbal Drugs: An Approach 1o Evaluation of Botanicals
Business Horizons Publishers, New Delhi, India, 2002,

i
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GUIARAT TECHNOLOGICAL UNIVERSITY
Bochelor of Pharmacy
Subject Code: BP&OATT
SEMESTER: VI
Subjeet Name: Biopharmoceutics and Pharmacokinietics

Scope: This subject s designed 10 impant knowledge and skills of Biophanmaccutios and pharmacokinetics
mnd their applications in phasmaccutical developeent, design of dose and dosage regimen and in volving
the problems ansed therein

Objectives: Upon completion of the course 15¢ student shall be able o

-
.

]

4

Understand the hasic concepts in blophiarmaceutics nod phattnacokinetics and thelr significance
Use of plasin drig concertmbon-time datn to ealcalsse the plianmacokinetic parsenetens 1o
describe the Lineties of drug absomtion, distbation, metabolism, excretion, elimenation
Tounderstand the concepts of bicavaloblity and hloequivalence of deug prodects and their
stigificance,

Undentand warows phormacokinetic panmetess, thelr significance & applications,

Teaching scheme nnd examinathon seheme!

Tenchln‘ Scheme Evaluation Scheme —
Theory | Tutorial | Practical | Tatal Theory , Practieal
External | Internal External Internal
=3 1 1) 4 80 20 0 0
SrNo | Topics Y
S == weightage |
1 Introduction 10

Biopharmaceutics To Absorption; Mechanisms of drug absomption through
GIT, factors inflacncing drug absorption theugh GIT, absarption of drug from
Naon per oral extrasvascular routes,

Distribution Tusue permeability of dougs, binding of deugs, appacent, volume
of drug distribution, plasma and tissue peocein binding of drugs, factors afTecting
protein-drug binding, Kinstics of protein bizding, Clizsical significance of
protein bisding ofdrugs

Elimization: Drug metabolism and basic understanceng metabolic pathways 10
reral excrethon of drugs, factors affecting renal excretion of drugs, renal
clearance, Non renal routes of drug excretion of drugs

Bioavailability and Bioequivalence: Definition eod  Objectives  of
biavailability, absolute and relative  hicavailalelity, measurement of
braavailabality, inoitro drug dissolution models, wn-vitrg-in vivo correlatians,
biocquivaience studics, methods to enhance the dissolution rates and
bioavailability of poorly soluble drugs.

Pharmacokinetics:  Defmition and  intredschion to  Pharmacokinetics, 10
Compartment models, Noo compartment models, physiotogical models, One
compartment opens model (a). Intravenous Injsction (Balua) (B). katravesous
mfasion and (¢) Extra vascular administrations. Pharmacokinetics paramerers -
KE t12VJAUCKa, Cit and CLR- definitions methods of eliminations,
understanding of their significance and Application

Multicompariment models: Two comparurent open model. 1V bolss Kinetics 8
of multiple dosing, seady state drug levels, caloalaton of loading and
mauireinasce doses and thelr significence in clirical seatins

Nonlinear Phurmacokinetics: a. Introduction, b. Factocs causing Non- 7

linearey. <. Michaelis-mentoe method of Gstimating parameters, Explanstion

with cxample of drugs. &
i

PRETCIPAL
HOFEL
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Recommended Rooks (Latest Editions)
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GUIARAT TECHNOLOGICAL UNIVERSITY
Bachelor of Pharmacy
Subject Code; BPEATT

Biopharmaceutics and Clinical Pharmacokinetics by, Milo Gidaldi
Biopharmaceutics and Pharmacokmetics; By Robent F Notari

Applied biopharmaceutics and phammacokinetics, Leon Shargel and Andrew B.CYU 4fh
edition, Preatice-Hall Inermntiosal cditon, USA

Bio pharmaceutics and Phammacokinetics-A Treatise, By D. M. Dehmankar and Sunil
B.Jaiswal Vallabh Prakashan Piampura, Delhi
Thamuacokinetics: ByMilo Gitaldi Donald, R. Mervel Dekker T

Hand Book of Clinteal Phamucokinetics, ByMilo Gibaldi and Luaurie Preseott by ADIS Health
Science Press

Biophremaceutics, By Swarbnek
Clinical Pharmacokiretics, Concepts and Applications: ByMalcolm Rowland and
Thomas, N, Tozen, Lea and Febrger, Phutadelphia, 1995,

Dissolution, Bioavailabiley and Biccquivnlence, By Abdou H.M, Mack, Publishing
Company Peonsyivania 1989,

Biopharmaceatics and Clinieal Pharmacokingtics-An introduction 4th edition Revised nund
expanded by Rebort F Notan Marcel Dekker Inn, Noew Yoek and Bascl. 1987,

. Remington's Pharmaceutioal Sciences, ByMack Publishing Company, Pennsylvnia
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GUJARAT TECHNOLOGICAL UNIVERSITY
Bachelor of Pliarmacy
Subject Code: BP6OSTP
SEMESTER: VI
Subjeet Name: Industrial Pharmacy |

Scope: Course caabics die student 1o understand and appecciate the influcnce of pharmaceutical
slditives andl vanous phannaccutical dosaps forr on the perfonmance of the drug product

Objectives: Upon complenon of this course the stadent should be able to
1. Know the various pharmaccutical dosage forms and thoie manufactiunng Techmgues
2. Know various conssderatians in development of phamaceutical dosage forms
3. Formwlate solid, Hquid and somsold dosage forms and evaluate them for thelr quality.

Teaching scheme nnd examination scheme:

Teaching _S__c-_b?mﬁé _' E?_l_ll!!lb.l Sti.tdlc

Theory

“Externnl | Internal External

Tutorial | Practical | Total Theery 3 i‘ra_ctltil

Internal

3

=1 4 b 80 20 A0

20

Sr No

Topies

Y

Preformulation Studies: Introduction to preformulation, poals and objectives,
study of physicochenncal chaructenstics of drug substances,

a. Physical properties: Physical formm (crystul & amorpbous), particie. size,
shape, flow peoperties, solbility profile (pKa, pH, partiion cosficient),
palyisomphism

b Chemicul Properties: Hydrolysss, oxidation, reduction, rucermsation,
polymerization BCS classification of drugs & s signaficast.

Application of preformulaticn considerations in the development of solud, liguid

. oral and parenteral dosape forms asd i1s impact on stabslity of dosage fooms

weightage
7

Tablets:

a. Introduction, :deal charactenistics. of tablets, classification of tablets.
Excipiests, Formulation of tablets, granulation methods, compression and
processing problems. Equipments and tablet tooling

b Tables coating: Types of coating, ccating materials, formulation of coating
composition, methods of coating, cquipment employed and defects in coating.
<. Quality contral tests: [n process and finished product tests

Liquid orals: Farmolation and manufactunng copsideration of syrups &nd
elixirs suspensions and emulsions; Fifling and packaging; evaluation of liquid
orals officsal in plarmacopocia

10

Capsules:

a rlard gelarin capsules: Intoduction, Prodection of bard gelatin capsule
shells, Size of capsules, Filling, finishing and special techaiques of formulation
of bard gelstin copeules, manufacturing defects. In process and final product
quality control tests for capsules.

b, Soft pelatin capsules: Nature of shell and capsule content, size of capsules,
unportance of base adsocption and minim/gram factars, production, in process
and final product quality control tests. Packing, stocags and stability testing of
soft gelatin capsules and their applications.

Pellets:  Introduction, formulation  requirements,  peliclization  process,
equipments [or manufactare of pellets

Parcateral Produets: | 7
a. Definition, types, advantages md hm:utms Pref ) _Ia@q_y&cmts and

essential requirements, vehicles, udditives anc Adfwﬂ

10

fFEL

L e g of FRarmcy

T —

Paye 1 &f 2

S



GUIARAT TECHNOLOGICAL UNIVERSITY
Bachelor of Pharmacy
Subject Code: BP6OSTT

-

b, Production procedure, production faclities and controls, aseptic processing
¢. Formulntion of injections, sterile powders, lurge volume parenterais and
Ivoplilized products,

d. Containers and closures sefection, filling nrd sealing of ampoules, viaks and
infusion fluids. Quality controd tests of parenternt prochuets. '
Ophthalmic  Preparations:  Introdaction,  formulation  censiderations,
formulation of eye drops, eye ointavents nnd cye lotions, melbods of preparation;
\obeling, conthiners! evaluntion of ophithalmic preparations

l

Cosmetics:  Fonmidatros and  preparstion of the  following  cosmetic 10
preparations: lipsticks, shampoos, cold cream snd vanishing croam, tooth pasies,
hair dyos and sunscreens.

Pharmaceutical Acrosols: Definition, propeliants, comainers, vilves, types of
acrosol systems; formulation asd sanufacture of serosols; Evaluation of
acrosols; Quality control and stobility siudies.

Packaging Moterinls Sclence: Muterials wsed for pockaging of pharnaceutical
prodocts, factors  influencng choice of containess, legal nnd  official

requiretients for consaiters, siability aspects of prekoging moterinls, guality
control tests,

o N I RV T S

Proctical

Preformmlation studies on paracetumol'asparm/or any other drag
Preparntion snd ovaluntion of Parscctomoal tablets

Preparntion wrd evalustion of Aspirin tabks

Conting of tablets- fiim coating of tables/grasules

Preparsiion and evaluntion of Tetracyeline capsules

Preparation of Calcium Gluconate injection

Prepacation of Ascorbic Acid injection

Qularty coatrol test of (as per IT) marketed tablets wnd capsules
Preparation of Eye drops’ and Eye ointments

L0, Preparation of Creams (cold / vanishing (ream)
11, Evaluation of Glass containers (as pes 1P)

Recommended Baoks (Latest Editions)

L

W E e

Pharmaceatical dosage forms - Tablets, volume | -3 by H.A. Liberman, Leoa Lachman
&1 B Schwantz
Pharmaceutical dosage form - Parcnseral medication vol- 1&2 by Libenman & Lachman

Pharmaceutical dosage form disperse system VOL<| by Libensan & Lachman
Modem Pharmaceutics by Gilbert S, Banker & O, 1 Rhodes, 2rd Edition

Remangton: The Scicece and Practice of Phanmacy. 20th edition Pharmaceatical Seiercs
{RPS)

6. Theory and Practice of Industnal Pharmacy by Libesman & Lachman

Pharmaceutiss- The sciene of dosage form design by M.E Aulton, Churchill livingstose:,
Lutest editon

Introduction to Pharmacestical Dosage Forma by H, € Ansel, Lea &Febiger, Pluladeiphin,
Stheditioa, 2005

Drug stability - Principles and practice by Cartensen & CJ. Rhedes, 3rd Edition, Marcel
Diekker Series, Vol 107,
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GUIARAT TECHNOLOGICAL UNIVERSITY
Bachelor af Pharmacy
Subject Code: BPTOITP
SEMESTER: VII
Subject Name: Instrumental Methods of Analysis

Seope This subject Seals with the application of insteamental methods in quatistive aml quantitatve
analysis of druge This subject I8 designed 1o imgurt o Tandamental knwwicdge on the principles and
instrumentation of spectroscopiv and chirsmsatographic technique. This also emplassizes on theoretical and
pracical knowledge on modem analytical instruments that are wsed for deug Lesting

Objectives: Upan completion of the course the stident shall be able 10

|- Understand the internction of matter with electromagnetic radiations and its applications in drug
annlysis.

y

2 Understand the chwonatograpliic separation o aml)m of diugs

3. Perform quantitative & qualitative analysis of drugs using varions sualytical instruments.,

Teaching scheme and examination scheme:

= __Leaching Scheme Evaluution Scheme

 Theors | Tutorial | Practical | Total Theory P'ractical

i External — Internal External — Internal

3 | | 4 6 X0 20 A | 20
| SrNo | Topics i
4 weightage
[ UV Visible spectroscopy o 10

Electronic transitions, chromephores, auxochromes, spectral shifls, solvent
effect on absorption spectra, Beer and Lambert’s Taw, Derivation and deviations.
Instrumentation - Sources of radiation, wavelength selectors, sample cells,
detectors- Photo tube, Photomltiplier tube, Photo voltwe cell, Silicon
Photodiode
Applications - Spectrophatoniein ttrations. Smgle companent and multi

, component analysis
Fluorimetry
Theory, Concepts of singlet, doublet and triplet electronic states, internal und
external conversions, factors affecting fluorescence, Quenching, mstrumentacion

: and applicanons = =i

12 1R spectroscopy 11
Introduction, fundamental modes of vnhmlons in poly mmlc molecules. sumple
handling, factors affecting: ms _
Instrumentation - Sources o mion,,wmlmgh selectors, detectors - Goluy
cell, Bolometer, Thetmoeb@ple, P}oq&cme\‘&mhr and
applications -

3.

Adsorption

advantages, dindmmgcg. |
Thin layer chromatogra
advmu:u, dndvnmma




GUIARAT TECHNOLOGICAL UNIVERSITY
Hachelor of Pharmacy
P Subject Code: BPIOVTP
Flectrophoresis - Introdaction (actorns alfecting clectropharetic mohliny,
{ Techmgues of paper, gel, capillary elecrophoresis, applications |

- Gas chromatography - Iatroduction, theory, imstrumentation, denyatization, | "
4 temperutire programming, sdvantages, desadvantages and upphcations
Wgh performance Hquid chromatography (HPLCplntroduction. theory,
| L Aminumentaton, advantages und applications SCCUVINTREvEY S— l
s Ton exchange chromatography- Introduction, «assification. 1on exchange ' |

L ey, propenies, mechanium of e techange process, facton affecting won | |
exchunge. methodelogy and applicatiom
Gel chramntography: Introduction, theory, instrmmentation and spphcstions |
Affinity  chromatagraphy.  Introdoction. theory,  instrumentstion  wnd |

| applations [

—d

Practicnl
Determunation of sbsorption manims and effect of solvents on absorption matima of of ganic
compounds
Estimation of dextrove by colorimetry
Extimation of sulfinslamide by colormmetry
Simultancous estimation of shaprofen snd paracetamol by UV spectroscopy
Assay of paracctamol by LIV, Specteophtomerry
Famimanon of qainue wifate by fluorimetry
Stedy of quenching of Muotescence
Determmation of sodwim by flame Mistametry
Determmation of potassium by Name phatometry
10 Determmation of chlondes snd sulphates by nepbelo tuebidometry
11 Separation of amino scids by paper cheomatography
12 Separation of sugars by thin layer chromatography
|3 Separation of plant pigments by column chromatography
14, Demonstration experiment on 11PLC
|5 Demomiranon experiment on Gas Chromatography

- >l o -

<

Recommended Baoks (Latest Editlons)

Instrumental Methods of Chemical Analysis by B.K Sharma
Orgamc spectroscopy by YR Sharma — ~
Text baok of Pharmaceutical Analysis by Kenneth A. Cannors
Vogel's Teat book of Quantitative Chemical Analysis by A1 Vogel
Practical Pharmaceutical Chemisiry by A.H. Beckett and 3.0, Stenlake
Organic Chemistry by 1. L. Finar ~

SR A b -

= -
-

utical Formulations by P. D, Sethi
ic Compounds by Silversiein

A
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GUIARAT TECHNOLOGICAL UNIVERSITY
Bachelor of Pharmacy
Subject Code: BTIO2TY
SEMESTER VI
Subject Name: Tndustoad Pharmaey 1

Seope This course 1 dessgned 10 mmpant fumdamentsl bnowledige om phanmacestion preesluet
development ad wanstation from Inbaoratory W marked

Objectives: Upon completion of the course the stidemt shall be able 1o
1 Know the process of mbot plant and seade vp of phnrmaceutical dosage forrms
T Understand the peocoss of technology transfee fromy [ab scale 1o commercinl Matech
UoRsew difFerent Lasws mnd Acts that regulate plasmaceutioal imdusiry
1 Underannd Ve approval process anid regniatory requirersents for B pronlucty
Tenching scherne and examinntion schome

__ teaching Scheme 1 1 yvatuation Scheme
Theory  Tutorinl | Practicnl | Tatal |

t . Theary AU I'ractical
4  HE——— Eaternal [ ointernsl | bsternal [ Internal
= e e ([ 4 1 w0 | 0 | i ; 0

NP\ Toples ' _ -

e
3 L weightege |
CPilot plant scale up techaigues: General  conmderations including 1
I significance of perseniel Fequirenients, Space FqUIrTIENLY, rw matgtinls, "ot
| plam scale up conssderations for solids, Nquid arals, semi solids amd relevant
_, docamentation, SUPAC gindelines, Introduction to platform teehnology 4 |
b3 | Technology development and transfer: WHO guidetings for Technology 10
Tranaferd TT) Terminology. Technology trensfer protocol, Quality sk
mansgement. Transfer from R & D 1o production (Process. pockaging a
 clesming), Granulanity of TT Prcess (APL, excipients, finished pu.\ducu.
| packaging matenials) Documentation, Premises und equipments. qualification
and vahidation, quality control, analytical mothod transfer, Approved repulatory
bodies and agencies, Commerciafization - practical aspecis and b
' 1case studics), TT agencics in Indis - APCTI, NRDC, TIFAC, BCIL.
TRSE  SIDBL TT related documentation - confideniality agreement, HCensmg, |
l | MoUs, kepal 1ssues _
3 ’ Regulatory affuirs: Introducnion, Historical overview of Regulatory Affairs, 10 ‘
Regulatory authonitics, Role of Regulatory afTairs departimem, Responsibiiny of
Regulatory Affasrs Professionals » - l
Regulatory requirements for drug approval: Drug D;yelopmm; Teams, ’
| Non-Clinical Drug Development, Pharmacalogy, Drug Metabolism S |
Toxicology, Genernl considerations of ‘lnycs_l_n;‘-up@l New _qmg_(mm
Application, Investigator's Brochure (1B) and New Drug, Application (NDA). |
| Climcal research / BE studics. Clinical _nggpl:?pmfzaqu[!g@g n
Prammacetical Product Develoy Data Presentation for FD:A Subissions, u




GUIARAT TECHNOLOGICAL UNIVERSITY
Bachelor of Pharmacy
Subject Code: BP702TT

Recommended Books (Latest Editions)

. Begulatory Affairs from Wikipedia, the free encyelopedia modificd on Tth Apeil available at
hitp,fen wikipedia org wiki/Regulatory  Affairs,

2. Infernational Regulatory Affairy Updates, 2005, availabie at hetp.fwwa, irmup.com'aboul php
3. Douglas 1 Pisano and David S. Mantus. Text book of FDA Regulatory AfMairs A Guide for
Presenption Drugs, Medical Devices, and Biologics” Second Edition,

4. Regulatory Affairs brought by leaming plus, inc. available ot bitp /i www cgmp.comira him.
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GUIJARAT TECHNOLOGICAL UNIVERSITY
Bachelor of Pharmacy
Subject Code: BPT0ITT
SEMESTER: VII
Subject Name: Pharmacy Practice

Scope: In the changing scenario of pharmacy practice in Indsa, for successfol practice of Hospital
Pharmacy, the students are required to leam vanous skills Tike drug distnbution, drug information, and
therapeutic dnig monitoning far improved paticnt care. In community pharmacy. students will be
learning vanoas skills such as disperwing of drugs, responding 1o minor ailments by providing suitable
safe medication, patient couns¢tling for improved patient care in the community sct up

Objectives: Upon completion of the course the student shall be able 10

STRL SV S S

x
v
10,

know vanoes drug distnbution methods in a hospital
appreciate the pharmacy stoses management and inventory control

manitor drug therapy of patient through medication charnt review and clinical review

obtain medication history interview and counsel the patients
wdentify drug related problems
detect and assess adverse drug reactions

interpret selected Inboratory results {3s monitonag parameters in therapeutics ) of specific

discase states

know pharmaceutical care services

do patient counseling in commumity pharmacy:
appreciate the concept of Rational drug therapy

Teaching scheme and examination scheme:

! Teaching Scheme Evaluation Scheme
Theory  Tutorial = Practical Total Theory | Practical
. : Extermal |~ Internal External Internal
j= 1 0 4 | 80 ! 20 0 x 0
SrNo | Topies %
4 , B | weightage
I a) Hospital and it’s organization 10 |
Definition, Classification of hospital- Primary. Secondary and  Termary
hespitals, Classification based on clinical and non- clinical basis, Organization
Structure of 2 Hospatal, and Medical stafls anvolved in the hospital and their
functions.
b) Hospital pharmacy and its orgmimbl
Definition, functions of hospital pharmacy, Organszanion structure, Locanion,
Layout and suﬂ'teqmrmmts. and Responsibilities and functions of hospital
pharmacists.
¢} Adverse drug mdiou
Classifications - Excessive g
2
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C I Mespital Tormidany
- Defimbon, comtents of hivepwial

| hospotil formilary

- Need for the patient medication hssory Interview, medicition interview forms

, Fmancinl, matersaly, stafl, and iofrastnsciure equirements

GUIARAT ) FCHNOLOGICAT UNIVERSITY
Maehelur of Pharmacy

= Subject Code: BPTOAY |

Daspensing of drugs 10 mpalienis, :

policy awd Tnbolling, M

Pemsing of divges 1 ambilnoey patients. mod Dispenaing
wlcnntralled diyps

foermilary, Differentinion nf Pewspital foormulary
and Drug Iy, prepatition and revastan, il addivion and defetion of drug from

O Therapentic drag menhoring
| Neod for Therapentic Drig Monitoring, Factoss 1o e comsidered duing the

Therapeaty DrugMonitoring, and Imbian scemarno for Therapeutic Drug
Muonnoring

M Medication adherence

ST Oof devg disteibution systems, charging

Cauves of  medicution hoacadberence. phatmacit mle in the medicaton
ndberence, and enitattg of pationt medication ndherence
€1 Pationt medication histary Interyview

| ﬂ('ummnnll,\‘ pharmucy mansgement

Pharmacy and thermpentic committee
Oxganization. finctions, Molicies of the phamacy and therapeutic committee in
cluding drugs o formalary, inpatient and oulpatient prescription, awomatic
stop order, and emcrgency trug lst preparation

b) Drug information services

Drug and Porson information centre, Sources of drug information, Compulensed
senices, and storage and retrieval of information.

€) Patient counscling

Defmition of patient counseling; steps involved (n patient counseling, and
Special cases that require the pharmacise

&) Education and teaining program In the haspital

Role of pharmacist in the education and rang program, Intermal and external
frumng program, Services o the mrsing homesclimics, Code of ethics for
community pharmacy, and Roke of pharmacist in the inlerdepartimental
communication and community health education,

©) Preseribed medication order and communication skills

Prescnbed medication order- interpretation and legal requirements, and

10

Communication skills- communication with prescribers and patients.
#) Budget preparation and implementation

Budger peeparation and implensentation

b) Clinkeal Pharmacy . - ,
Introduction 1o Clinical Pharmacy, Concept aof clinical pharmacy. functions and
' 14abilits ‘Drug therapy monitoring - medication
3 tintervention, Ward round participation,

are. :
y based on Pharmacoki inetic & disease pattem,

LS

AN .
the counter, dk\l\i;foml use of common over the
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GUIARAT TECHNOLOGICAL UNIVERSITY
Hachelar of Pharmacy
e Subject Code: BPTONT T
Deserption, princaples involved. cassification, contrul. identification, role of
hospital phinrmacist, atvisony committor
O taterpretathon of Cliniend | uboratory Tests
I8kood chermantry, hematoligy, sl arinalysis

Recammended Books (Lutest ¥ dithons)

I Merchant S 11 and [y LS Qunidty. A sevthaok of hospital phurrmacy, 4th od.
Almadabad TES Shal Prakakshan, 2001

L Purthasarathi G, Katin Nyfor Hansen, Mibap C Nabata. A zevehook of Climicol
Pharmacy Pracvice: exvential concapts wnd sills, 1 ed. Chennal! Orfent

Longran Pravate Linvted, 2004

L William B Wassan. Maypwral pharmacy, $ih ed, PMhlacelphien: Lea & Vebager,
1980

4 Tipris Bagap Mospisal Pharmucy, 1sted. Maharashina: Career PPublications, 200%,
SOSCon LT Basw stells tn imterpsting Jobaratory dirr, Athed. American Socicty of
Hewlih Systom Pharmacins Inc; 2009 .

O Purmst NS Health Edwourion and Commimin Phirmarcy, 18th ed Indin: CBS
Pubiichens & Distribaters, 2008

Journal:

I Therapeutic drug monitonng. ISSN: 01634356

2 Journal of pharmacy practice, ISSN - 09748326

A Armerican youtnal of health sysiem pharmicy ISSN: 1535-26000 (onling)
4 Marmacy times (Monthly magazme)




GUIARAT TECHNOLOGICAL UNIVERSITY
Rachedor of Pharmacy
Subject Code: RPTOATY
SEMESTER V11
Subject Name: NOVEL DRUG DELIVERY SYSTEMS

Scupe: This subnpect is desigmed fo fmpont Soasie ninosedge on e ares of mrove! drag delivery syaters

Dhjectives: Lipon completion of the course the stisdent shall be able 10
1 To ubsderstand vatious npproschies (oe developmment of novel dnng delivery systerm
Vo ntvdderstand the eriteria fiwr selestion of drage andd pelymers fine the devatoapment of Novel
drug debivery vavtems, then Tormutation snd evalisarion

Tenching scheme and cxaminntion seheme:

| 1mnqm~ — — Lvaluation Seheme

Theory  Tuterial | Practioal | Total | Theory " Practical
| A ; _ Extermal | Intermal Faternal | Internal
W W - S N N S . . ) 1 -
¢~ .‘ — . - e
| o 4--. R e e e - . + ”"‘.h!w N

1 ‘ Controbed drag delivers systems Introduction, terminology defintions and 0
ratiemale, sdventages disadvantages, sclechion of dreg candidates Appronches |
10 design contraliod release formnbations based on difTusion, divsohation and jon
exchnnge princples Moyscochemical and hiologseal properties of deigs
relevimt to comtrolied release farmuiations
Polymens: Introduction, classification, properties, advantages and application
. polymens i foremlation of controlled release drug delivery systems |
Mkmmhlm Defimtion, sdvantages and disadvantages, microspheres n
‘ vierecapsiles, micropanicles, methods of microencapsulation, spplications
Mucosal Drug Delis ery system: Introducuon, Principles of boadhesion ;
- mucosdhesion, concepls,  advantages  and  disadvantages, transmucosal
 permenbility and fonmalation considerations of buccal delivery systetms
Tmplantable  Drug  Delivery  Systems:Introduction,  advantages  and
Ly Sadvantages, concop of implantsand osmolic purp
3 Trumsdermal Drog Delivery Systems: Introduction, Permeation through skin, n
Mmaﬂwmmwh:’mummhmccmhkmur
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GUJARAT TECHNOLOGICAL UNIVERSITY
Bachelor of harmacy

Subject Code: BPI04TT

Rmmmmdu] Baoks (Latest Editions)

| ¥ W. Chien, Novel Drug Delivery Systems, 2nd edition, revised and expanded. Marcel Dekker, Inc..
New York, 1992

2 Robinson, ). R, Lee V. H, L, Controlled Drug Delivery Systems, Marcel Dekker, Iac., New York,
lwz'

1. Encychopedia of Controlled Delivery. Edith Mathiowitz, Published by Wiley Interscience Publication,
John Wiley and Sons, Inc, New York. Chichesier/Weinheim

4 NK Jain, Controlled and Novel Drug Delivery, CBS Publishers & Distributors, New Delbi, First
edition 1997 (reprint in 2001

5 SA' Vyasand R.K. Khar, Controlled Dneg Deltvery ~concepis and advances, Vallabh Prakashan, New
Dell, Fast ediion 2002,

Joiirnnls

I Indian Joumal of Phaemaccutical Sciences (IPA)

2. Indisn Drugs (IDMA)

3 Joumal of Controlled Release (Elsevier Sciences) : :
4. Drug Development and Industrial Pharmocy (Marcel & Decker)
S Internationsl Journal of Pharmaceutics [ Elsevier Sciences)

RN AL
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GUIARAT TECHNOLOGICAL UNIVERSITY
Bachelor of Pharmacy
Subject Code: BPTOSPP
SEMESTER: VII
Subject Name: Practice School

Teaching scheme and examination scheme:

~—

__ Tenching Seheme

VAL G Evolumlon Scheme
Theony | Tutorial Practical | Total ___Theory | Practical

l_ | External Internal | External Interoal
=10 0 12 | % 0 0 0 100
Guidelines:

Inthe VIl semester, every candidate

shall wndergo practice sehool for o penod of 150 hours
during the semester. The student sha

1 opt any onc of the fallowing activity for practice school:

Hospiral trawning (Hospital having minimum 10 bed facilitics)
Training in Drug store/ CHC PHC
“TraininginaR & D orginization/ CRO/

Laboratory/ Public testing Jaboratory/
‘Successfully pass MOCH'S course U
Detailed literature reyjew onany
i the report to be submitied)

Manufacturing organization! QA & QC
Drug regulatory body

Waleat fo 6 credits through SWAYAM Platfoem
technical topre (At least SG references should be included

%5 per the puidelines, Institure should i mENtation reparding Beacy v - o
ﬂudfnl ‘Iiﬂl fcquisi[c c\n'dcn'c'c'.' i : A 4 f¢g ing ?racpc: SC

* Cenificate of raining should be incorpora ted in the repon

R,
.,
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GUIARAT TECHNOLOGICAL UNIVERSITY
Backelor of Pharmacy ‘
Subject Code: BP06T 1
SEMESTER VI
Subject Namor Qunlity Assunsnce

Scnpe This course deals with e v arions sspects ol uality contral and gquanlity e
Ussurnnee apects of phammaceutionl imdustries, v deals with the IMPOARNT avpects like |
COMPLQU festy, documentatwn, quality certificstions umd tapalatry sl lairs

Objectivest Upon complethon of the course the student shall bse able to
I understand the COME mypecty 1w phamaeentical sty
3 ¢ o i Lton
Apprecsate the imponaive of docaien
tnderstanid 1he scope of gunhity certilicotions npplicable 1o pharmacemicnl indusries
undeestand the resposnihilines of QA & QU deparnments

& et

Teaching scheme nnd exnmination schenine:

Tenching Scheme ‘ _ Lanluutlon Scheme
C Theory | Tuterisl | Practical | 1otal

_ Theary o Practlem
| E - | . External Internnl _l_-'..\‘l_n;n_t_nl__lwlulgr_nql
TR ES = N I ) - LA TR R

0

- Y
| W = = __gu ois | welghtage | .
Quality Assuramce and Quality Manogemont coneeptst Defindion and il ,
conceps of Quality control, Quality assurance nad GM§ |
Total Quality Management {YQM): Definition, clements, phitosophies
ICH Guidelines PIrPOsS,  participamts, process of harmonization, Bref |
overview of QSEM. witly specind eiphasis on Q-serics gusdelines, 1CH stability
festing guidelines
Quality by desipgn |
100k
150 9000 & ISOTS00. Overy e
3 NABL accreditation  Pripe
Organlzation and personn
pessonal records,
| Premises; Design, COnsteacton
caviroamental conirp), Wlilites
contaminatyon,
Equipments and raw materinls: Equipment selection. purchiase Specifications, !
mintenance, purchase SpeCifications: and mamenanie of sores for raw,
S materials, s .. “
E Quality Control: Quality - control test for containers, rubber closiires and | 1p
secondaty packing muterials. |
Good Laboratory Pructices: Ueneral Provisions, Organization ang Persannet,
Faciles, Equipmen Testing I i [ i
Protocol for Canduct of & Nonclinical Labora
k- Disgualification o_f_‘l'c_stl_ng_l"_n_i'iiucs ' 5
- Complaints; Complanis and”cValuntion of ‘comp!qims;-Handung of rétum
- Bood, recalling and wasc dispirsal : ' :
Document maintenan e in Marmaceutical industry: Bateh Farmuta
| 3&“&! Formula Recgrg. SOP. Quality. it Quality Review and
L. eamentaton, Reparts am g -Uments, distribution records
- Calibration ang Validation: introductivn; definition and general noncinies of ==
L Calibration, gualificafion wad o hdation, importance ind seare p P oS 0l 3
. qualfication wnd validy 1) id scape of

Qb Dolinition, pwerview, cloments

of Qs program,

W, Benefils, Elements, S1eps for regisiration ‘ !
Ipies and procedures

|
ek Personnel resporsibilifies, irning, hymeneand | |0

1)

and plant la

|
Yeal, maimtenance: sAnitalion,
und maintengr

wee of sterile nrcas, cantrol of

Record, |
Qualiy: |

"W%’:’.’m of Phstmragy ), &




GUJARAT TECHNOLOGICAL UNIVERSITY
Bachelor of Pharmacy
Subject Code: BP706TT
types. of vahidation, validation  master plan. Calibeation of pH  meter,
Qualification  of UIV-Vigible spectrophatometer,  General  prineiples - of
Analytien] method Validation
Warchousing: Gl warchousing practice, maderiily anege ment

Recommenided Books (Latest Edittons)

|- Quahity Assurance Guide by organization of Pharmaceuticnl Products of India.

2. Good Laboratory Practice Regulations, 2nd Edition, Sandy Wenberg Val, 69,

3 Quolity Assurnce of Pharmaceticals- A compendivm of Guide nes and Related mntenials Vol
IWHO Publicatione

4 A gaide 1o Total Quality Management- Kushik Maitra and Sediian K tihash

3. How 10 Practice GMPMs - I ' Sharma,

6 150 9000 and Total QualityManagement ~ Sadhank G Ghosh

7. The International Pharmacopocia - Vol 1AL T, VS Genernl Metlwss of Analysis and Quality
specification for Pharmaceuticat Substances, Excipients and Dosage forms:

8 Gond laborstory Practices - Marcel Deckker Series

SICH gwdekines, 1SO 9000 and 1400 guidelines

Page 20/2
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GUIARAT TECHNOLOGICAL UNIVERSITY
achelor of Pharmacy
Subject Coder TPRDITY
SEMESTER: NI
Sobject Nomes ostatoatheos and Rescareh Methodalogy

Seope To understand te spplications of ostaties i Phaemacy . This sulsect deals with descriptive
statisiies, Giraphies, Correlaton. Regroseon, logistie regression Prolability sheory, Sampling techmigos,
Paremetne tests. Non Parmmetic ton ANOVA, Introduction 10 Design of Experiments, Pluses of
i nd tronds il Obseryarionn) ond U sporimental stdios. SPSS,T0 anad NINTTAR atatisnical soffware »
analy simg the statistical data using 1ol

Obfectives: Upon completson of the course the stadent shall bse able 1o
I Know the vperstion of M8 sl SPSS, Rand MINITABE, Dol (Design of Lxperiment)
Ko the yarious stetsiscal technngues 1o solve statistical probiems
Vo Appreciate statisbicn] techmgues (n solving the problenws

Tonching sebeme and cxnminathon schem

Teaching Scheme | Evaluntlon Seheme
Thesry | ‘Inlmhlj Practical | Taial I heory ~ FProctienl
l Fxtormal | Internal | Faternal Interml
T | | | 0 1 N | 20 0 {
SeNe | Teplos Yo
| | AN welghtage
! Introduction: Statstcs, osanstics, Freguency distibutson 10
CMeasures of contral tendeney Mean, Median, Mode- Pharmicentcal

oxxmples
Measures  of  dispersion  Duspersion,  Renge,  standard  deviation,
Pharmaceutical Prodlerms
Correlation: Definmon, Karl Peason's coeicent of correlation, Muliple
Lo . conrelanon « Pharmaceuticals examples -
: chmslnn' Curve | fiiting by (b inethod ol Teast squores, fitting the lines y= a 10
* hyoand x = a + by, Multiple regression, standard ‘error of regréssion
Pharmaceutical Examples |
Probability:  Defimtion ol probability, Bisemial distrbution, Normm!
| ditnbonon Poisson's distibation, propertics « problems
Sample, Population, farge sample, snall sample, Null hypothesis, altemative
hypothesis, sampling, essence of samphing types of sampling. Errar-1 typs,
Error-1] type, Standard error of scan (SEM) « Pharmincentical exnmpies
1 Parametric test: 1-aesiSample. Pooled or Unparred and Paired) . ANOVAL
_AOnc way and Two way |, Least Significance difference
L - Neon Parametric tests: Wilconon Rank Sum Test, Mann-\Whiney U test, 10
- Kruskal-Wallis west, Friedman Tes)
- Introduction to Rescarch; Need lor research, Need for design of Expenments,
| Expenential Design Techniyue, plaguarsm
| Graphs: Histogram, Pic Chart, Cobic Groph, response surface plot, Counter
! Plot graph
- Designing the methodalugy: Sample size determination and Power of & study,
‘ | Repont wrining and  prosenuition of data, Protocol, Cohorts  studics,
Observational studies, F \p.mmmnl n_mllcg Daspﬁng ‘c_llmgl_ tral, various
nhncs

V C—

B3 Blod.ms and confounding ;alum for Two-s Two-level foctoriols 8
4 chrc»loo modeling: I!ypulluu&_ tesfing in- Simple nd Mulliplc regression
[ | Jmodels [ \ \
P
ROFEL Nm"l we

r.f'ﬁ‘dﬁ:wm o1 Pooemagy
p eI



GUIARAT TECHNOLOGICAL UNIVERSITY
Bachelor of Pliaemacy
— e Subject Code: BPROITT ey
’ Introduction te Practical components of Industrial nnd Clinfeal Teials
Prablems
l Stutistical - Analysis Using  Excel, SPSS. MINITABN, DESIGN  OF

EXPERIMENTS, R < Online Sttistical Sofwire's 1o lndustrinl snd Clinjeal
— ), e R —
3 Dexign und Analysis of experinients: 7
Factorial Design: Definiton, 22, Mdesign Adsurtige of fsctoral design
Respanse Surface methodology: Central conpasite design. I Historical design,
1 Ophmization Techniques U L= i

Recommended Baoks (Latest edition);
| Phamaceutical satistics- Practical nnd clinical applications, Sanford Bolton, publisher Morcel
Debker Ine, NewYork.
Fundamental of Statistics - Himalaya Publishing House- 8.C.Guptha
Design and Analysis of Experiments -PHI Leamning Privade Limited. R. Pannersclvam

Design and Analysis of Experiments - Wiley Students Edition, Douglas and C. Monigomery

Lug;

Page 2of2




GUIARAT 1HCHNOLOGICAL UNIVERSIHTY
Waehclar of Pharmacy
Subject Code: RPROTTY
SEMESTER: VN
Subject Nome: Socal amd Prevestive Pharmcy

Seope The purpose of this course is b drodin e to students a number of health brres aml ther
Ahallgnges This conurse alsi mnproduccd o amber of nstional bealith programenes [he rokes oof 1w
pharmaca m these contents are alse Sieonsald

Objectives; Upan completion of the course (o sbudent shall be able o
I Acquire high consciousness realization of current issucerelated 10 health and pharmaceutical
probiems withen the country aod worklwide
Have a critical way of thinking baed on current healthcare development
1 Lvaluate alternstive ways of solving problems selated 10 health and pharmaceutical sues

*

Teaching scheme and examination scheme:

= lufhlng\thrm _ Enluathon Seheme
Theors | Tutorial | Mracticsl | Total Theory | Practical
; l___ I sl , Eaternal | Internsl | bateroal Internal
- T B 0 i 7 JRE0] W T Y I 0
St Ne | Topia o ‘ | %
{1 - OISO _ weightage
| Concept of bealth and disease! Delinition, concepts and evaluation ol public 10

heslth. Understanding the concept of prevention and control of disease, social |

causes of discases and sov il problems of the sick.

Social and health education: | vod n relation 1o sutrition and health, Halanced |

diet, Nutritiomal deficiencies, Viamin deficiencicy, Malautrition and it |
prevention. |
Sociology and health: Socio cultural faclors related 1o health and disease

Impact of urbanization on lealth and disease, Poventy and health

Myglene and hicalth: persanal hygiene and healih care, avoidabic habits .
Preventive medicine: General principles of prevention and control of discases 10
such as cholera, SARS, 1bola viruy, influenza, acule respirutory mfections,

malania, chicken gumnes, denguc. Iy mphatic filanasis, pneumonia, bypertension.

diabetes mellitus, cancer, drug sddicion-drug substance abuse |

3 National health programs. iy ubjectives, functioning and outcome of the | 10
following:

HIV AND AIDS control progromme, TB, Integrated discase sunvelllance
program (1DSP), Natonal feprisy control programme, Nationul mental healih
program, National prograrmins for prevention and control af deafness, Universal

| mmmunization programme. National programme for control of blindness, Pulse

. polio progrumwne — -
_= National health uunemnuu proyammc for mother and child, National famuly 8

4 welfare programme, Navonal tobucco control programme, National Malaria
Prevention Program, Natinal programme for the health care for the clderly.
Social health qum_n_mw. rwle of WHO in Indian national program

Commanity services i rural, urban and school health; Functions of PHC. 7
Improvement in rueal sanitabion. natloml urban health mission, Health
= _promotion and cducation in -crm! : :




Recommended Books (Latest editlon):

.

s

.

GUIARAT TECHNOLOGICAL UNIVERSITY
Hochelor of Pharmacy
Subject Code: BISOL 1T

Short Teubook of Prevetive and Social Medione P'rabhakara GN, 20d Edition, 2010, ISBN
DINDISOTON O, IAY PEL Publications

Textbook of PMreventive and Soctal Medicime (Mahaian and Gupta), Edited by Roy Rabindra
Nath, Saha tndranil, 41h Fddition, 2013, ISBN: 9TX00000 K78, JAYPEE Publications
Roview of Preventive and Social Medicine (Including ostatistics), Jain Vivek, 6* Edition,
2OV TSN 9789351 $22331, JAYPEE Publications

Fssentials of Community Medicine—A Practical Approsch, Hicemath Lalita D, Hiremath
Dhananjaya A, 2od Edition, 2012, ISBN: 9789380280440, JAYPEE Publications

Park Textbook of Preventive and Social Medicine. K fark, 2131 Edition, 201 1, ISBN-14;
YTSKTRO125285, BANARSIDAS BHANOT PUBLISIIL RS

Community Phammacy Practice, Ramesh Adepu, BSI paiblihers, Hyderabad

Recommendet Journals:

1.

Research in Social and Administrative Pharmacy, | lsevier, Ireland

-' BENa Tollass of Fisrmacy
L),
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GUIARAT TECHNOLOGICAL UNIVERSITY
Bachelor of Pharmacy
Subject Code: BPROXTT
SENMESTER: VN
Subject Namer Muarma Morketing Management

Scope The pharmaccutical industey mon only needs highly qualificd researchers, chemists and, 1echnical
people, but also requires skilied maanapen who con take the industry forward by managing and taking th
vomplen decimont which are smperatine (ot the growth of the indusiry. The Knowledge and Know-how
of markcting management groom the peeple for taking a challenging role in Sales and Product
management.

Objectives: The course aims Lo provids an undesstanding of marketing concepts und techniques and their
applications i the pharmaceutical indisiry

Teaching scheme and oxamination scheme:

fur __Teaching Scheme ] _ Evalaation Scheme —:‘
Theary | Tutorial l’ndluj Total Theary P'ractical |
ievoriy S . Exterpal | Internal | External Internal

e ==} 0 0§ %0 | 20 0 0 }
SrNo  Topics - ' % l
SO wrightape |
I Marketing: 10

Defimition, general concepts and scope of markeung, Distinction between
marketing & selling, Marketing envaronment, Industry and  competitive
analysis; Analyzing consuincr buying behavior, industrial buying behavior
Pharmaceutical market:

Quantitative and qualitabive aspects. size and composition of the market;
demographic descrplions and  socia-psychological charactenstics of the
cansumer; markel sepmeniniond targeting Consumer profile; Mativation and
prescnbing habits of the physician; patients” choice of physician and retail
{ pharmacist.Analyzing the Marker: Role of market research.

2 Product decision: 1
| Classification, product line and product mix decisions. preduct life cyele,
| product portfolio analysis: prodoct posttioning; New product decisions; Product
| branding. packaging anl labcling  decisions, Product mmgemem in

pharmaccutical industry.
3 Promotion: 10
Methods, determinants of promotanal mix, promotional budget; An overview
of personal selling. advernsing. direct mail, journals, sampling. retailing.
medical exhibition, public refations, oafine promotional technigues for OTC
Prodicts.
Pharmaceutical marketing channels: L e N —— 10
FS Denplmgchanncl.chmmlmmbcrs.sdﬁthgﬁea propriate channel, co _'
in channels, physical distnbution mmgunem.'vS(me,gw lwomme,
physiczl distribation manspement. 1

Dutics of PSR, purpose of degarlingt, 4
for customer calls, molivating, cvaluatin
the PSR. i
[5, Pricing: 5

Mumug. uwomncc ob;ccum.

sirategies, issues in price nanagement.

e . & T e = o e - e o T = T e e e



GUIARAT TECHNOLOGICAL UNIVERSITY
nchelor of Plurmacy
Subiject Code: BIPKOIT —

of DPCO (Divig Price Control Order) amd NPPA (National Pharmaceuticul
Prcing Authoriy)

Lmerging concepts in murketing:

Vertical & Horizontal Marketing; RumaiMarhenng: Consurmerism; Indusicinl

Recommended Buoks: (Latest Editions)

2

-

e

(o

Phitip Kotler and Kevin Lae Keller: Marketing Management, Prentice Hall of Indin, New Delbi
Walker, Boyd and Larreche © Marketing Steategy~ Planaing and Implementation, Tata MC
Grawl 1, New Delli

Dhruy Grewal and Michael Levy: Matketing, T ota MC Graw i)

Arvin Kumar and N Menakshi: Marketing Managenwnd, Vikos Publishing, India

Rajan Saaera; Motketiog Management, Tata MO Geaw- Uil (Snelin Edition)

Ramaswamy, US &  Nonokamari, S: Marketing  ManngematGlobal  Perspective,
IndianContext Macmilon India, New Delhi,

Shanker, Ravi: Seryvice Marketing, Excell Baoks, New Delhi

Subba Rao Changanti. Pharmacedtical Murketing iy I (GIFT = Excel series) Excel
Thublications.

Page 2ol 2
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GUJARAT TECHNOLOGICAL UNIVERSITY
Buachelor of Pharmacy
Subject Code: BPRO4TT
SEMESTER: Vi
Subjcct Nanie: #harmaceutical Regulatory sclence

Scope: This course is designed o impart the fdamental knowledge on the regulatory
requirements for approval of new drugs, and drug products in regulated markets of India &
other countries like US, EUL Japan. Australia UK ete. It prepares the students to learn in detail
on the regulatory requirements, documentation requirements, and registration proceduses for
marketing the dnig producis

Objectives: Upoan completion of the subjeet student shall be able to;
I Know about the process of daig discovery and development
2 Know the regulatory authoriiies and agencies governing the monufbetuee and sale of

phanmaceutionls

Know the regulatory npproval process and their registration 1n Indian and mnternational
markets

-t

Teaching seheme and examination schen:

[ Teaching Scheme Exaluation Scheme

| Theory | Tatorisl | Practical Iotai? Theary Practical
S s = S <3| Externnl | Inicrnal External | Iatermal !
= l 0 =0 20/ | I Ol | 120

Sr No | Topics Y
S = , Weightage
| New Drug Discovery and devclopment - 10

Stages of drug discovery, Drug development process, pre-clinical studics. nan

clinical activitics, chnical sudics, Inevalor and genencs, Concept of genenics,

Generic drup product deyclopiwn ==

2. Regulatory Approyal Process } 10
Approval processes and tinclines invelved in fnvestigational New Drug {IND3,

New Drug Application (NDA, Abbreviated New Drug Application (ANDA)

Changes to an approved NDA - ANDA

Regulatory authorities and aponcies

Overview of regulatory anibacities of Indin, United Starss: Ewropean Uniosn,

8 Australio. Japan, Canadi {Crsunszation structure and types of applications)

i Registration of Indian drug product in overseas market i

Procedure for export of phammceutical products. Technical documentation,

Drug Master Files (DM, Commen Technical Docusent (CTDY), elecironic

Common Technical Docuiment (cCTD), ASEAN Comman Techmcal Pacument

(ACTDjresearch.

Clinical trials 8

1 Developing clinical mal protocots. Institutional Reyiew Board / Independem

Ethics committee ~ formatian and working procedures, Informed consent

process and procedures. GUP siligalions of Investgators, sponsors & Moriloss, - |

Maznaging and Monitoring clineal trials, Pharmacovigilanes - safetymonitoring |

in chinecal tnals

3, Regulatory Concepts

Hasic ferminology, guidinee: Jmo.lnm. regulations. Laws and Acts, Onnpe

book, Federal Regisier, (.odc ol Ecdural chulaoly Putplc ook - |

PRI
ROFEL =
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GUJIARAT TECHNOLOGICAL UNIVERSITY

Bachelar of Pharmacy
Subject Cotde: BIPSOaT T

Recommended Books: (Latest Editions)

-

-

3

d
S

H

N

Drug Regulatoey AfTairs by Sachin hikar, Dr, NS, Vyawahare, Nirali Prakashan

The Phanmasceiiticnl Regulatory Process. Second Edition 1idited by lea R, Berry o Roben P
Martin, Druges asd the Flasmaccutvos) Sciences Vol [XS Intorma Health care Publishers.

New Drug Approsil Process Aceeleriting Global Registiutions By Richnrd A Guarino, M1, Sth
cdition, Drugs and the Phameeciticnl Sciences. Vol 100

Gandlebook for drug regulatory submissions SandyWeinberg 1y John Wikey & Sons. Inc

FDA Regulatory Affairs a gutde for prescoption drugs. isedseal devices, nxd biologics fedited by
Douglax 1 Pisano, David Mantus,

Geoene Drug Prodct Development, Solid Ol Dosage firms, Leon Shargel and Fsader Kaufee,
Marcel Dekker series, Vol 143

Clinicol Trinls nnd ¥ luman Research;
Rozrovsky amd Rodney K. Adams
Finciples and Praclices o
Fredeack P Ognibenc

Drugs: From Discovery 10 Approval, Second Editon By Rick Ng

A Practient Gisde 1o Regulatory Compliance By Fay A

I' Clinical Research, Secand Llition Edited by John 1 Gallin ard

r
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GUJARAT TECHNOLOGICAL UNIVERSITY
Rachelor of Pharmacy
Subject Code: BPROSTT
SEMESTER: VIl
Subject Name: PHARMACOVIGILANCE

Scope: This paper will provide i cppoetimity for the student 10 learn about development of
pharmacovigilance as a science, basic erminologies used in pharmacovigilance, global scenano of
Pharmacovigilance, troin students on ovtahlishing pharmacovigilance progrumme in an orgaaization,
varioas methods that can be used to generite safety data and signal detection, This paper also develops the
shilks of classifving drugs, discases and adverse drug reactions

Objectives: At completion of this paper i v expected thot stedents will be wble to tknow, do, and
apprwiate)

LWhy drug safety monitoning &« pmpostam’

Hussory and developmont of phammacovigilance

National and inrermational scenano of pharmacovipilance

Ductionanies, coding and terminologies wsed in pharmacovigllance

Datection of new adverse deug reactions and their assessment

Imemanonal standards for classificition of discases und drugs

Adverse drug reaction reporipg ssshenis and communigation in pharmacovigilance

8. Mcthods to generate safety dara during pre clinical, clinical and post approval phascs of
drugs” life cycle

9 Drug safety evaluation in pacaisnes, gematnics, pregnancy and lactation

10, Pharmacovigilance Program of Inidia (PvP1) requirement for ADR reporting in india
TEICH gusdelines for ICSR, PSUR, ¢xpedited reporting, pharmacoyigilance planning

12, CIOMS requireenents for ADR repacting

13, Wniting case narratives of adverse events and their quality.

R S

-4 2

Teaching scheme and examination scheme:

== Teaching Scheme | Evaluation Scheme l
| Theory | Tutorial | Practical ‘ Toal | Theory ' Practical
. — 4 External | lnlemal External lnlcrn__j
=3 | 0E =74 80 20 S
SrNo | Topics Yo
= — __| weightage |
1 Introduction to Pharmacovigilance In |

History and development of Pharmacovigilance
Impartance of safety monitoring of Medicine
WHO international deug monitoring progeamme
Pharmacovigilance Program of Indiad PvPI)
Introduction to adverse drug reactions
Definitions and classificatin of ADR<
Detection and repoting
Methods in Causality assessment
Severity and seriousness dasessmen|
Predictability and preventability assessment
Management of adyerse druy reactions
Basic terminologies used in pharmamnglnnce
Terminologies of adverse miedication related events.
Regulatory teeminologies ;
Drug and disease dnwﬁculi | 10
Anatomical, therapeutic and chiemical classification otdmy
International chmﬁmm of discases

14

“ROFEL >
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GUIARAT TECHNOLOGICAL UNIVERSITY
Bachebor of Pharmacy
i Subject Code: NP80s] | LS
| Duily defined dases
Isternationnt Non propeietany Names (o drugs
Drug dictionaries nnd coding in pharmncovigilance
WHO ndverse reaction terminnlogies
MedDRA and Standirdised Med DR A quUerios
WHO drug dictiomary
Ludiavigilance mehicnal product detioman
Itormation resourees i pharmacovigilonce
Thrnic B information resourves
Npevialied resines for ADRs
Establishing pharmacovigilance prograninge
Tatalishing in o hospital
Lutabishment & speration of drug safery departinent in industry
Contract Research Organisations {CROx)
1. Wstablishing a mational progranume L

- Vaecine safety surelllance
- Vaccine Phamscovigilance
Vaccination failue
Adveree events following imawnization
Pharmacovigilance niethods
Passive sunved llance - Spontancous reports and Cise serios
Stimulated reponting
Active surveillance - Sentinel sites, drug event monioring and registrics

Cumparative obsen ational stodies — Cross sectinnl sudy, case control
Study and cohont study

Targeted clinical iy estipations

Communication in pharmacoyigitance
Effective commumication in Pharmacovigilance
Communication in Drug Safety Crisis managemen|

Communicating with Regulatony Agencies, Business Parners, Healthcare
facihities & Media

1

Safcty data gencration
3 Pre clinical phase
Clinical phase
_ Post approval phase (PMS)
11 Guidelines for Pharmacovigilance
Organization and obyectives of ICH
Expedited reporting
Individual case safety reports
Periodic safety updale reports:
Post approval expedited reporting
Pharmacovigilance planning

Page 201



T — i T —————mmTTTT

GUIARAT THCHNOLOGICAL UNIVERSITY

Rachebor of Pharmacy
= == Subject Code: BPROSTYT : :
[T Differemces i Indun mnd glohal pharmacovigilance roquintments I ;

Recommended Books (1 atest edition):

Testhook of Mharmscoy pilarce S K Gt Jaypee Prothers, Madieat Poblishers

Practioal Drup Safety from A w2 Wy Barue Cobent, Pierve Biton, Jones and Rartien Putlishers

Marns Pharmsens ipitee | st I Andrews, Nichatas, Wikey Publishers

Siephons’ Detection of New  Adverse Drog Resctions: Tohn Talbot, Pattick Walte, Wiley

Publishers

An Introdicthon e Moarmecepibmce Ptk Waller, Wiley Publishers,

Cober's Mamal of Drup Sateny and Pharmecovigilance: Harton CobertJones & Hartlett

T Yeathook of Mharmacoadinuclng edited By Atian L Swom, Stepben © Kimmel, Sean
Henncssy, Witey Pulilisdens

% A Tenthook of Climical Phasmacy Pracice -1 ssential Concopts and Skille G Parthasarsthy, Kanin ‘
Nyfontansen Milap € Nahara

% Navonal Formubary of Tndia |

10 Teat Book of Medscine by Yaipe! Myumjal |

11 Text hook of Pharmocos igilance coicem s practice by GI* Mohanta snd PK Manna |

L

> »

12 hep s www swhovnd org Dyolage mps de = L.
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GUIARAT TECHNOLOGICAL UNIVERSITY
Hachelor of Pharmacy
Subject Coder RPSOGTT
SEMESTER: V'l
Subject Name: Ouality Conteal and standardization of Herbals

Seopes 1nthis subjeet the studeny lenms abant the variows methods and goidelines (o eviluation and
starlardhzation of herbs and horhal daigs e sutyectalso provides sn opportumity for the student 1o
learn cGMP, GAP nad GLP in waditusmad system ol medicines,

Ohjectives: Upon completson of the subject stdent shall be ahble tao,

1 know WHO guidelines foe qualay conrol of herbal diugs

2 know Quality sssurmnee i Berbsal deug isdustyy

5 know tho regulatary approval process arl thekr registration i Isdian and Intemational markets
A apprecinte EU and 1CT gabde lises tod goality control of berbal drogs

Teaching scheme and examination seheme:

Teaching S Scheme ! 3 valuullmn Seheme
| Theory | Tuterial | Peactical | Toml Theary ) l'ugllcnl
ISR | SN - Eaternal { Internnl External | Internal
=l =S 30 i Y N S N
St N0 Topics | % '
A o RS | Weightage
| Basic tests for drugs  Phannaccuticnl substances, Medicinul plants materinis | 10
and dosage forms
WHO gutdelines tor qualily vontiol of herbnl drugs
1= Evaluation of comnwrein) cryde drugs intended for use
2 Quality axsurance in herbial drug industry of cGMP, GAP, GMP and GLP in 10
traditional system of imedicine
WHO Guidehines on currcnt vod manufacturing Practices (¢GMP) for Herbal
Madicines
= WHO Guidelines on GACH Tor Medicingl Plants. e
3 EU and ICH guidetines for qualily control of herbal drugs. 10
"__ Rescarch Guidelbnes for Evaliming the Safery and EMMicocy of Herbal Medicines e |
Slabuh!) testing of berbal medicines. Application of varous ehronu(ognph»c §
4 technaques in standardszation ol herbal products.
| Preparation of doctmicints 101 nes drug apphication and export registration
it GMP requirements ad Drugs & Cosmvelics AcL provisions i
{3 Regulatory requiremaents for berbal medicines. 7

WHO  pandelines. an salay mositering. of  herbal - medicines. . In |
pharmacovigifanee sysieiis '
Companson of vanoys Hobal Pharmacopocins, !
L Role of chemical and biological matkers in standardization of herbal products |

Recommended Books: (Latest Editions)

Pharmacognosy by Trease nad Fvins

Pharmacognosy by Kekate, 'uiohit and Gokhale

Rangan, V.D., Text book of r‘h,umncognosyuld Phytochemistry Vol 1, Lumcr Pub 2006
Aggrawal, §.5., Herbal Diuy Techaolggy. Universities Press, 2002,

EMEA. (nuldclmc% on Qualiey of Hetbal Mcdlcmnl ProductsT, mduuonul Medicin’ul Producss,
Mukhegee, PW. Quality Conrrol of Herbal Drugs: AnApptchltlo Bvahmqﬂnbf Béluucnls
Business Horizons Publishers, New Delhi, Indig 2002 ;

R R
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GUIARAT TECHNOLOGICAL UNIVERSITY
Bachelor of Fharmacy

Subject Codde: RPSOG] |
Shande MV Dhatwal K Porder K, Matadik K Applecating of guality comtrol princeples 1o
herbal drugs. Inernational Joumal of Phyrosedecine 11 000); (R
WHO Quality Control Methisds for Medicinal Phant Maserals. Waorld Health Onyunization.
Lienevi, 1995 WHO. Guidelioes fTor ihe Appropreine s of Herbal Medicines. WHO Reganal
Publications, Western Pacitic Serses No 3 WHO Reginaat offie for the Westem Pacific,
Manili, (008

WHO. The Intermational Mharmacopeis, Vol 2 Quality Specifications, 3rd edrs. World Health
Orgamization, Geneva, 1981

WHO Quality Contral Methods for Medicmal Mant Marerials World Health Crgantzation,
Crencva, 19949

WHO WHO Global Atlas of Traditional. Complementary und Alternative Medicine 2 vol set
Vol L comtains text and Vol 2, maps. World Health Orpnization, Geneva, 2005,

WHO. Guidehines on Gond Agricultural and Collection 'ractices (GACT) for Medicinal Plants
Workd Health Organization, Geneva, 2004,
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GUIJARAT TECHNOLOGICAL UNIVERSITY
Rachelor of Pharmacy
Subject Code: APEOTTY
SEMESTER: VIN
Subject Name: Compater Arded Drug Derign

Scope: This subject is designod 10 provide detmbed knowledge of eational drig design
process anil various techimguees used in rtioant drog design process

Objectives; Upon completion of the course, the student thall be able to wriderytand
Design and discovery of Jesd molecules
The mole of deg design in drag discovery process
The concept of QSAR and docking
\'ariom strategies 10 develop new dmg ke molecules
The desipn of new deug modecudes using molecular modeling software

Tesching scheme and cxnmination scheme:

— -

| Tesching Scheme __Evaluation Scheme

| Theory | Tutorisl | Practical | Totad |  Theory = | Proctieal

| J = ,l |_Katernal I Internal | External | Infernal

== = ) " VD | T T o | 0
Sann—: Tnpi_n B == [ %

: - weightage
! Tﬁ Introduction to Drug Discovery and Development 10

| Stapes of drug discovery and development

Lend discovery and Analog Based Drug Design
‘ Ratsonal approaches 10 lead discovery based on traditional medicine, Random
l screening. Non-rsndom screening. serendipitous drug discovery, bead discovery
| based on drug metabolism, lead discovery based on clinical observation
l Anslog Based Drug Deslgn:Bioisosterism, Classification, Biowsostenc
| replacement. Any three case studies
| Quantitative Structure Activity Relationship (QSAR) 10
\ | SAR versus QSAR, History and development of QSAR, Types of
| physicochemical parameters, experimental and theoretical appronches for the
| dotermination of physicochemical parameters such os Partition coefTicient,
| Hammet's substituent constant and Tafls steric constanl. Hansch analysis, Free
| Wilson anslvsis, 3ID-QSAR approaches like COMFA and COMSIA.
|3 Maolocular Modeling and virtual screcning techniques 10
Virtusl Sereening tochniques: Drug likencss screening, Concept of
‘ pharmacophore mapping and pharmacophore based Screening,
! Moleculsr docking: Rigid docking, flexibie docking, manual docking, Docking
based screenang. De move drug design.
Informatics & Methods in drug design L3
< lntroduction to Bioinformatics, chemoinformatics. ADME databases, chemsical,
iochemical and pharmaceutical dstabases.
Molecular Modeling: Introduction to molecular mechanics and quantum 7
mechanics. Energy Minimization methods and Conformational Analysis, global
conformations! minima determination. C

Ta

-

Recommended Books (Latest Editlons)  » & V< =
I Robert GOK, od., “Drug Action at the Molecular Level™ University Prak Press Baltmore.
2 Mamin YO “Quantitstive Drug Design™ Dekker, New York.

P
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GUIARAT TECHNOLOGICAL UNIVERSITY
Pachelor of Pharmeey
Subject Code: RPITTY
Pelgadn TN, Remers WA sy “Wikiem A Gievolds's Text ook of Organic Medicrsal &
Mharmmacentiond Chetmietry ™ Lippincen, New York

Febiger
mmumm.m«mtwwnym
wrmuwmumm.am‘owwm'hﬁ
Patrick Oraham, L, A Introdaction 1 Medicins] Chessintry, O ford Unrversity Press
Sonith M1 Willinens 1. s “Trtredortion i the prisciples of Drag Devigen ™ Pt
vm“ RR “The neganic Chemintry of Dvug Design and Drag Action™ Prees New




GUJARAT TECHNOLOGICAL UNIVERSITY
Bachelor of Pharmacy
Subject Code: BPROKTT
SEMESTER: VIl
Subject Name: Cell and Molecular Biology

Cell biology is # branch of biology that studies cells - their physiwlogical properties, therr structure,
the organciles they contain, interactions with their enviroament, their life cycle, division, death and cell

function
This ks done both on a microscopie and molecular level
Cell biology research encompasses both the grest diversity of single-celled organisms like bacteria
and protoros, as well ax the many speciatired cells in multicellular orgonismasuch ay bumans, plarits,

and sponpes

Objectives: Upon completion of the subject student shall be able 10;
Summarize cell and molecular blology history.
Summarize cellular functioning and composition,
Describe the chemical foundations of cell biology.
Summarize the DNA properties of cell biology.
Describe protein structure snd function.
Describe cellular membrane structure and function,
Describe basic molecular genetic mechanisms.
Summarize the Cell Cycle

Teaching scheme and cxamination scheme:

Evaluation Scheme
Theory Practical

External Internal External Internal
3 1 0 4 B0 20 0 0 J

Teaching Scheme
Theory | Tutorial | Practical | Total

SrNe | Toplcs %
weightage
10

I a) Cell and Molecular Biology: Definitions theory and basics and Applications,
b) Cell and Molecular Biology: History and Summation

¢) Propenties of cells and cell membrane,

d) Prokaryotic versus Eukaryotic

¢) Cellular Reproduction
f) Chemical Foundations — 2n [nroduction and Reactions (Types)

2. a) DNA and the Flow of Molecular Information
b) DNA Functioning

¢) DNA and RNA

d) Types of RNA

¢) Transcription and Translation

3 a) Proteins: Defined and Amino Acids 10
b) Protein Structure

173

¢) Regularities in Protein Pathways

d) Cellular Processes

¢) Positive Cantrol and significance of Protein Synthesis
a) Science of Genetics |

4. b) Transgenics and Genomic Analysis

¢) Cell Cycle analysis

i0

d) Mitosis and Mciosis
¢) Cellular Activities and Checkpoints 8
P
=4
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GUJARAT TECHNOLOGICAL UNIVERSITY
Bachelor of Pharmacy

s} Subject Code: BPSOSTT : —

n) Cell Signals: Introduction 4 '
b) Receptors for Cell Signals !
¢) Signaling Pathways: Overview
d) Misregulation of Signaling Pathways
¢) Protein-Kinases: Functioning

Recommended Books (latest edition):

R

W.B. Hugo and A.D. Russcl: Pharmaceutical Microbiology, Blackwell Scientific publications,
Oxford London.

Prescott and Dunn,, Industnal Microbiology, 4ih edition, CBS Publishees & Distribators, Delhi.
Pelczar, Chan Kreig, Microbiology, Tata McGraw Hill edi.

Malcolm Harnis, Balliere Tindall and Cox: Pharmaceutical Microbiology.

Rose: Industnal Microbiology

Probisher, Hinsdill et al: Fundamentals of Microbiology, 9th ed. Japan

Cooper and Gunn's: Tutorial Pharmacy, CBS Publisher and Distribution,

Peppler: Microbial Technology,

Edward: Fundamentals of Microbrology-

- N.K.Jain: Pharmaceutical Microbiology, Vallabh Prakashan, Delhi
- Bergeys manual of systematic bacteriology, Williams and Wilkins- A Waverly company

BR. Glick and JJ. Pasternak: Molecular Biotechnology. Principles and Applications of
RecombinantDNA: ASM Press Washington D.C

RA Goldshy ct. al,, : Kuby lmmunology
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GUJARAT TECHNOLOGICAL UNIVERSITY
Bochelor of Pharmacy
Subject Code: HPSOYTT
SEMESTER: VI
Subject Name: Cosmetic Science

Scope: To understand the classification of cosmetics and cosmeccutical produets as pee Indisn and EU
regobations, This subject deals with principles of formulation and the building blocks of ekin care products,
classification of sunscreens and xun protection factor, the role of heebs in cosmetics with their npalytical
methods, principles of cosmetic evaluation. The subject also incluides about olly and dry skin, causes
lcading to dry skin, skin miniaturization as well ns a basio understanding of the terms coyering cosmetics

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

1. To know and explain about cosmetics, and related scicnces, cosmeceuticals (cosmetics with skitt, hair
and oral care benefits) and personnl core nnd hygiene products,

2. To demonstrate peactical skills in the ures of biology, formmlation science nrdd analytical tochniques
required 1o scientifically design amd devolop various cosmetic products,

1. To desenbe about basic cosmetic problems associnted with skin, baie and oral core cle.

Teaching scheme and examinntion scheme:

Tenching Scheme Evaluntion Scheme

Theory | Tutorial | Practical | Tofal Theory Practical
External | Internal External Internnl

3 | 0 “ 80 i 20 0 0 |

SR,

SrNo | Topics l % 1
weightage |
I, Classification of cosmetic and cosmeceutical products 10
Definition of cosmetics as per Indian and EU regulations, Evolution of
cosmeceuticals

from cosmetics, cosmetics a3 quasi and OTC drugs

Cosmetic excipients: Surfactants, rheologymodifiers, humectants, emollients,
preservatives. Classification and application

Skin: Basic structure and function of skin

Hair: Basic structure of hair. Hair growth cycle

Oral Cavity: Common problem associated with teeth and gums.

Principles of formulation and building blocks of skin care products; 10
Face wash,

Moistunzing cream, Cold Cream, Vanishing cream and their advantages and
disadvantages. Application of these products i formulation of cosmecuticals.
Antiperspants & deodorants: Actives & mechanism of action.

Principles of formulation and building blocks of Hair care products:
Conditioning shampoo, Hair conditioneranti-dandruff shampoo.

Huur osls.

Chemistry and formulation of Para-phylene diamine based hair dye.
Principles of formalation and buslding blocks of oral care products:
Toothpaste for bleeding gums, sensitive tecth. Teeth whitcning, Mouthwash.
3. Sun protection, Classification of Sunscreens and SPF, 10
Role of herbs In cosmetics:

Skin Care. Aloe and turmene

Hair care: Henna and amla,

Oral care: Neem ond clove \

Analytical cosmetics: BIS specification and analytical methods for shampoo,
skincream and toothpaste, A

19
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GUIARAT TECHNOLOGICAL UNIVERSITY
Bachelor of Fharmacy
__Sobject Code: BPOOOTY
Principles of Coemetic Fvalstion Principles of sebameter, cormeometes L
4 Meawrement of TEWL, Stin Color, Haw tenaile strength, Hair combing

propenties Soapsand syndet bary. Evofution and skinbenfits, ____{  _
3 Oy and dry skin, causes Jending to dry thin, shin moictaration Raske 3
understanding of the terms Comedopenic, dermatitiv

Conmetic problesm suocisted with Hair and sealp Dandra T, Hair fall cnees

Comtmotic prodiems mesocisted with thin Mesmishes, wrimkles, acne, prickly hest
and hady oot .
Antiperspieants and Deadorants- Actives and mechanitm of setion }

Referemers

1) Harry '« Conmeticology, Wilkinson, Moore, Seventh Fdition, Grorge Godwin

23 Cosmetics - Farmulations, Manufacturing and Quality Control, P P Sharma, £ Fdition,
Vandana Pobbestioms ™ L, Delhi

B Drugs 2nd Cosmetic sct'nules by post of Indis Publscation

4) Furnpenn Union regulstion for cosmetics

§) Poucher’s Perfumes, Cosmetics and Soapm, Hilda Putler, 10tk Edition, Kluwer Academic
Puhlnhors

6) Handhook of Coumetic Science snd Technology, Mrd Edition, André O Darel, Mare Paye.
Howard

7 Mlok K Mukheryee. Quality Control Herbal Drugs Business Horirons, Reprint 2012 edition

%) Trease, GE and Pvam, W C “Tresse and Evam' Mammacogrory” WI Ssunders Co

Page 2 of 2




GUIJARAT TECHNOLOGICAL UNIVERSITY
Rachelor of Pharmacy
Subject Code: BPR10TT
SEMESTER: VINI
Subject Name: Experimental Pharmacology

Scope:This subject s designed to impart the basie knowledge of preclinical studies in experimental
animaly including design, conduct and interpretations of resuls.

Objectives

Upon completion of the course the student shall be able 10,

[ Apprecinte the applications of various commonly used labaratory animals

U] Appreciate and demonstrate the various screemng methods used inpreclinical research
{J Appreciate and demonsimate the importance of biostatistics and rescarchmethodology
(0 Design and execute a research hypothesis independently

Teaching scheme and examination scheme:

[

Tcadulng

Scheme

Evaluation Scheme

heory

Tutorial

Practical

Total

Theory

Proctical

External

Internal

i 0 4

80 20 0 |

External | laternal

(I

Topics

Teaching
Hrs

Laboratory Animals:
Study of CPCSEA and OECD guidelines for maintenance, breeding and conduct
of experiments on labaratory animals

Common lab animals: Description and applications of different specics and
strains of animals. Popular transgenic and mutant animals

Techniques for collection of bMlood and common routes of drug administration
in laboratory animals, Techniques of blood collection and euthanasia.

-

aal

Introduction to preclinical studies Dose selection, calculation and
conversions, preparation of drug solution/suspensions, grouping of animals and
impartance of sham negative and positive control groups. Rationale for selection
of anumal specics and sex for the study

Preclinical sereening models

Preclinical screening models for drugs acting on CNS - analgesic,
antipyretic, anti-inflammatory, general anesthetics, sedative and hypnotics,
antipsychotic, antidepressant, antiepileptic, nootropics anti Parkinsonism drugs,
anti-Alzheimer drug

Preclinical screening models for drugs scting on eye and local aesthetics

12

Preclinical screcning models for drugs acting on ANS : sympathomimetics,

sympatholytics, parasympathomimelics, parasympatholytics, skeletal muscle
relaxants

Preclinical screening models for drugs acting on CVS - anlibypertensives,
diuretics, antiarrhythmic, mndyslcfidemic. anti aggregatory, coagulants, and
anticoagulants
Preclinical screening models for antiukoer, antidiabetic, anticsncer and
antiasthmatic activilies

PRI
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GUJARAT TECHNOLOGICAL UNIVERSITY
Bachelor of Pharmacy

o . Subject Code: BPS10TT =
16 Research methodology and Bio-statistics

[ Selection of research topic, review of literature, rescarch hypothesss and study

design Pre-clinical data analysis and interprefation using Students’t” test and
| One-way ANOVA. Graphical representation of data

Recommended Books (latest edition):

1. Fundamentals of experumental Pharmacology-byM.N.Ghosh

2. Hand book of Experimental Pharmacology-S K. Kulakami

3, CPCSEA guidelines for laboratory animal fscility.

4. Drug discovery and Evaluation by Vogel HG.

5. Prug Screening Methods by Suresk Kumar Gupta and S. K. Gupta

6. Introduction to biostatistics and rescarch methods by PSS Sundar Rao and J Richard

i GiPAL
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GUJARAT TECHNOLOGICAL UNIVERSITY
Bachelor of Pharmacy
Subject Code: BPSIITT
SEMESTER: VIII
Subject Name: Advanced Instrumentation Techniques

Scope: This subject deals with the application of istrumental methods in qualitative and gquantitatiye
analysis of drugs. This subject is designed to impart advanced knowledge on the priaciples and
instrumentation of spectroscopic and chromatographic hyphenated techniques. Ths also emphasizes on
theoretical and practical knowledge on modern analytical instruments that arc used for drug testing

Objectives

Upon completion of the course the student shall be able to

7 understand the advanced instruments used and its applications in drug analysis
understand the chromatographic separation and analysis of drugs,
understand the ealibration of vanous analytical instruments
know annlysis of drugs using various analytical instruments,

Teaching scheme and examination scheme:

Teathlngrs_chcm Evaluation Scheme z
Theory | Tutorial | Practical | Total Theory ‘ Practical
| | External | Internal | External Internal |
E=0 1 0 4 B0 7 | 120 5 | 0 0
SrNeo | Topics S
weightage
1 Nuclear Magnetic Resonance spectiroscopy 10

Principles of H-NMR and C.NMR, chemical shift, factors affecting chernical
shift, coupling constant, Spin - spin coupling, relaxation, instrumentation and
applications

Mass Spectrometry- Principles, Fragmentation, lonization techmques —
Electron impact, chemical ionezation, MALDI, FAB, Analyzers-Time of
flight and Quadrupole, instrumentation, applications 1.5
2. Thermal Methods of Analysis: Principles, instrumentation and applications 10
of ThermogravimetricAnalysis (TGA), Differential Thermal Analys:s {DTA),
Differential Scanning Calorimetry (DSC)

X-Ray DifTraction Methods: Origin of X-rays, basic aspects of crysials, Xray
Crystallography, rotating crystal technique, single crystal diffraction,powder
diffraction, structural elucidation and applications
Calibration and validation-as per ICH and USFDA guidelines 10
Calibration of following Instruments

Electronic balance, UV-Visible spectrophotometer, IR spectrophotometer,
Fluorimeter, Flame Photometer, HPLC and GC

Radio immune assay:Importance, various components, Principle, different 8
4. methods, Limitation and Applications of Radio immuno assay

Extraction techniques:General principle and procedure involved in the solid
phase extraction and liquid-liquid extraction 2 |
5. Hyphenated techniques-LC-MS/MS, GC-MS/MS, HPTLC-MS. ==

wl

Recommended Books (Latest Editions) :
| Instrumental Methods of Chemical Analysis by B K Sharma

2. Organic spectroscopy by Y.R Sharma
3. Text book of Pharmaccutical Analysis by Kenneth A. Connors

4. Vogel's Text book of Quantitative Chemical Analysss by Al Vos.l R‘ﬂQ'CTﬁ’A‘E——

BOFEL
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GUJARAT TECHNOLOGICAL UNIVERSITY
Rachelor of Pharmacy
Subject Code: NPRIITT
5. Practical Pharmaceutical Chemustry by A . Beckett and J D Stenlake
6. Orpanee Chemistey by L L Finm
7. Qrpanic spectroscopy by William Kemp
8. Quantitative Amalysis of Drugs by D C Garret)
9. Quantitative Analvsis of Drups in Mharmaceutical Formulations by I*. D, Sethi
10, Spectrophotometne identification of Organic Compotnids by Silverstein

A4
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GUJARAT TECHNOLOGICAL UNIVERSITY
Bachelor of Pharmacy
Subject Code: BPRI2ZTT
SEMESTER: Vil
Subject Name: Dictary Supplements and Nutraceuticals

Scope: This subject covers foundatioanl topic that are important for understanding the néed nnd
requirements of dictary supplements among different groups in the population.

Objectives

This module aime to peovide nn understanding of the concepts behind the thearetical applications of
dictary supplements. 11y the end of the course, students should be able to:

1. Understand the need of supplements by the different group of people 1o malntain bealihy [ife

2. Understand the omtcome of deficienches in dietary supplements,

3. Appreciate the companonts in dictary supplements v the spplication.

4 Appreciate the regubalory and commereial nspects of dietary supplements ineluding health ¢laims,

Teaching scheme and examination scheme:

Teaching Scheme Evaluation Scheme
Theory | Tutorial | Practical | Total Theory Practical e
External | Internal External Internal
3 1 0 [ 80 20 0 [
SrNo | Topics s
weightage
L. n. Definitions of Functional foods, Nutmaceuticals and Dictary supplements 7

Classification of Nutraceuticals, Health problems and discoses that can be
prevented or cured by Nutrcouticals i.e. weight control, diabetes, cancer, beart
disease, stress, osteoarthntis, hypertension ete.

b Public health nutnition, matemal and child nutrition, nutrition and ageing.
nutrition education in community.

<. Source, Name of marker compounds and their chemical nature, Medicinal |

uses and health benefits of following used as autrsceutscals/functional foods:
Spirulina, Soyabean, Ginseng. Garlic, Broceoli, Gingko, Flaxseeds |

bk Phytochemicals as  nutraceuticals: Qccurrence  and  charactenstic 15
features(chemical pature medicinal benefits) of following

a) Carotenoids- a and B-Carotene, Lycopene, Xanthophylls. leutin

b) Sulfides: Diallyl sulfides, Allyl tnsulfide.

¢) Polyphenolics: Reservetrol

d) Flavonoids- Rutin , Nanngin, Quercitin, Anthocyanidins, catechins, Flavones
¢) Prebiotics / Probiotics.: Fructo oligosaccharides, Lacto bagillum

f) Phyto estrogens : Isoflavones, daidzein, Geebustin, lignans

&) Tocopherols

h) Proteins, vitaming, minerals, cereal, vepetables and beverages as functional
foods: oats, wheat bran, rice bran, sea foods; coffee, tea and the like,

3 a) Introduction to free radicals: Free radicals, reactive oxygen specics, 7
production of free dicals in cells, damaging reactions of free radicals on lipids,
proteins, Carbohydrates, nucleic acids.

b) Dictary fibres and complex carbohydrates as functional food ingredients..

8) Free mdicals in Diabetes mellitus, Inflammation, Ischeemic reperfusion injury, 10
4 Cancer, Atherosclerosis, Free radicals in brain metabolism and pathology,
Kdney damage, muscle damage. Free radicals involvement in other disoeders,
Free radicals theory of ageing,

b) Antioxidants: Endogenous antioxidants — cnzymatic and nonenzymatic

antioxidant defence, Superoxide dismutase, catalase, Glutaghione peroxidase,
PR‘M_
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GUJARAT TECHNOLOGICAL UNIVERSITY
Bachelor of Pharmacy
Subject Code: BPRI2PP
SEMESTER: VIl
Subject Name: Project Work

Guidelines:

All the students shall undertake a project under the supervision of a teacher and submit a report.
The area of the project shall directly relate any one of the clective subject opted by the student in
semester VIIT or Minor rescarch project st R & D organization/ CROY Manufacturing
organization'QA & QC Laboratory! Public testing laboratory/ Drug regulatory body/Haospital/
Community Pharmacy’ Help Centre or at Institute. The project shall be carried out in group not
exceeding S in number. The project report shall be submitted in triplicate (typed & bound copy
not less than 25 pages).

The students can perform the activitics for project work after completion of Semester VI onwards
(during the vacation/ official Holidays) but the credit of project work will be transferred in
Semester VIIL Those who are doing Project work during this period must complete the prescribed
days or hours for Project work as per the guidelines. Institute should maintain documentation
regarding project Work for each student with requisite evidence.




GUIARAT TECHNOLOGICAL UNIVERSITY
Rachelor of Pharmacy
Subject Code: RPRIATT
SEMESTER: Vi
Subject Name: Pharmacentical Praduct Development

Scope: To understand the regulutions related o preformulation, Formulation developenent, stubality
masecenent, manufacturing and quality control testing of different types of dovage forms. The subject alwo
includes an advenced study of pharmaceutical excipients in pharmacewticat product development It also
covers optimiration techtiguoes 10 be ased in pharmaceutical product development

Objectives: Upon completion of the course the stadent shall be able fo -

I To know and explain shoun the basic concepts of product development and right selection of excipienty
for the comventional and novel formulation

I To describe Quality by design, Optimiration technique and experimental devign pharmaceutical product
development for the comventional and novel formulation

3 To explain the GRAS listing &amp. insctive ingredient gaide (11G) limit for the excipients

¢ To discuss Regulatory requirement for Selection of packaging material and Quality control of various

dosage form

Tenching scheme and cxamination scheme:

Teaching Scheme Evaluation Scheme |
Theory | Tutorial | Practical | Total Theory Practical I
External | Internal | External Iaternal
3 | 0 a4 X0 20 L 0 ]
SrNe  Tepics Teaching
Hry
1 Introduction to phamaceutical product development, objectives, regulstions 7
related to  preformulation, formulation development, stability assessment,
manu and ity control testing of different types of dosage forms
2 An advanced study of Pharmaceutical Excipicnts in pharmaccutical product 10

development with a special reference 1o the following categonies
1. Solvents and solubilizers

1. Cyclodextring and their applications

i Non - jonic surfactants and their applications

v, Polyethylene glycols and sorbitol's

v, Suspending and emulsifying agents

vi. Sermu solid excipients

3 An advanced study of Pharmaceutical Excipients in pharmaceutical product 10
development with a special reference to the following categorics

1 Tablet and capsule excipients

1. Directly compressible vehicles

{ii. Coat matenals

. Excipients in parerteral and aerosols products

v. Excipients for formulation of NDDS,

Scloction and spplication of excipients in pharmaceutical formulations with
specific_industnial applications

WWhMIMtMmAcMyor 8

4 vanous optimization techniques for pharmaceutical product development with
wﬁmwum«hulﬁrwﬂaﬁMA
sudy
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GUIARAT TECHNOLOGICAL UNIVERSITY

Rachelor of Pharmaey
Sohject Code: RPRIATT o

|s

[ Selection and quality comtrol testing of pachaging materale ‘r:r"nmc..[ -,-1

References:
| Mhusrowsceutionl doanpe forms - Tablets, volame | <3 by HA Literman, Leon Lachman &

Rl > - i o

IR Schwanse

PMharmscentionl dosage form - Parentersl medication vol- 182 by [iberrman & [achman

Theary and Practice of Induvtrisl Pharmacy by Liberman & | schman

Pharmaceution. The science of dosage form dexign by M E. Aulton, Charehill frvingstone, Latest

edition

Imrodnctien 10 Pharmacention] Dosage Formn by 1 € Ansel, Lea & Febiger, Philadelphia,

edition, 2008

s‘:‘um\fd ;hﬁtﬂ--‘m by Cartersen & C' 1 Rhades, Yed Edition, Marcel Dekher
107

Gennaro, Alfonso R, Remington: The Science and Practice of Pharmacy, Vol & (1, Lippiocon

Willisrms & Wilkine, New York

Rolton S Optimizstion techniques In Pharmaceutical Statistics: Practical and  Clinica!

Applications. Yed ed New York: Marcel Dekker, 1997

Pageduf 2
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GUJARAT TECHNOLOGICAL UNIVERSITY

_Shtr reduction

B.PHARM SEMESTER-I
UNIT OPERATION-1
Subject code: 2210001
Theary (4 Hours / Week; 4 Credits, 60 Hours)

Course Contenis

Huours

Objectives, impartance and theory of size reduction. Factors affecting, energy
requirements, mechanisms and methods (dry/wet grinding) of size reductions.
Principle, material of construction, applications, advantages and disadvantages
of vurious mills like cutter mill, hammer mill, roller mill, batl mill, flmd energy
mill, calloid mill Study of latest industrinl mills used in manufacturmg of

various dosage forms and their application

Size separation

Principles of shte separation, screen and its sitandards as per pharmacopoern,
screening equipments including shaking & vibraling screens, gyrutory screens,
sedimentution type indusirial separators etc. Methods of determining size
distnbution. Fluid classification methods like sedimentation and elutriaton,
Principle, material of construction, applications, advantages and dizadvantages
of cyclone separator, sedimentotion tank, elc.

Mixing

Definition, objectives, mechanmism and theory of mixing. Type of muxtures:
liguid mixing, powder mixing, semi solids mixing. Principle, material of
construction, applications, advantages ond disadvantages of shaker mixer,
propeller mixer, turbine mixer, paddle mixer, planetary mixer, double cone
muixer, V mixer, sigma mixer and colloid mill, ultrasonic mixer, etc.

Crystallization
Objectives, crysial lattice, types of crystul, erystal form, size usnd habit,
formation of crystals, super satoration theory, factors affecting crystallization

process and crystl growth. Study of vanous types of crystallizers including.

Swenson walker, tanks, agitated & batch, circulating magma, vaccum and
crystal crystallizer etc. Methods for preveation of caking of crystals. Brief siudy
of spherical crysiallization process. Numerical problems on crystal yield

I3

Extraction and leaching
Principle, theory and types of extraction, Solvents used for extraction, leaching
and extraction equipments, small scale and large scale extraction mcthods,

special extraction techniques-supercritical fluid exiraction, applications in
pharmiceutical indastry,

L
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Automated process control system

Process variables - temperature, pressure, vacuum, flow level and thejr
measurements. Elements of momatic process control  systems. Elements of
computer aided manufacturing. Introduction to latest process control systems
used in pharmaceutical industry.

Industrial hazards and safety precautions 4
Industrial hazards: mechanical, chemical, electrical, fire and dust hazards,
Measures to prevent and combat the hazards, Acerdent records. Infroduction 1o
wasle water system in industry.

UNIT OPERATION-I
Subject code: 22100P1
Practicals (3 hours/week, 4 credity, 45 hours)

Course Contents

Study of various process parameters during size reduction by various mills.

Study of various techniques o determine paricle size distribution.

Determination of degree of mixing of solid-liquid and solid-solid mixing by different
mixing equipmaonts.

Study the effect of various factors (rute of cooling, rate of agitation, seeding, solvent, ete. )
on crystallization of different salts,

Seudy of liguid-liquid and solid-liquid extraction of various materials by different
extraction techniques like maceration, percolation, infusion and decoction,

6

Demonstration of handling hazardous chemicals and safety precautions.

Books Recommended:

. Elementary Chemical Engincering - Max . Peters, Published by McGraw Hill Book

Company, New York, 1954

Perry’s Chemical Engincer’s Hundbook - Rebert H Perry, Green . W., Maloney 1. O.
Tih Edition, 1998, McGraw - Hill Inc,, New York.

Tutorial Pharmacy by Cooper & Gunn, ed. 8. J, Carter, CBS Publishers & Distributors;
Dethi, 6™ Edition, 2000,

Unii Operations of Chemical Engincering, 5™ edition - McCabe, Smith & Harriott,
McGraw = Hill Inc., New York.

The Theary & Pructice of Industrial Phirmacy ~ Lachman I, Licherman HLA. & Kaniig
4. L., 3" edition, 1990 Varghese Publishing House, Bombay,

Alfonso G. Remington: The Seience & Prictice uf Ph ot
Williams & Wilkins Pritadelphis : armacy. Val. 1 & T1. Lipp)

Chaline resources can alsa be accessed.

PRINCIPAL
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GUJARAT TECHNOLOGICAL UNIVERSITY

B.PHARM SEMESTER-I
PHARM CHEM-I (INORGANIC CHEMISTRY)
SUBJECT CODE: 2210002
Theory (4 Howrs | Week; 4 Credity, 60 Hours)

6 Course Contents Hours
No.
8 [ntroduoction to Pharmaceutios]l Chemistry and p]mmmmptiﬂ 1
‘2. | Impurities in Pharmaceuticals: Sources of impuritics, tests for punty and | 5
identity, limit tests for iron, arsenic, lead, heavy metals, chloride, sulphme.

3 An outlineg of method of preparation, wses, specinl tests if any, of the
following class of inorganic pharmaceuticals included in the current
pharmacopoeli:
3.1 | Acids and Bases: Buffers, Waters Il
3.2 | Gastrointestinal agents: Acidifyving sgents, Antocids, Protective  and 7
adsorbents, Cathartics.
33 | Major intro and extra-cellular electrolytes: phywological ions, electrolytes 7
used for replacement therapy, acids-base balance und combination therapy.
34 | Essential and trace clements: Transition elements and their compounds of | 6
pharmaceutical importance: Iron and haematinics, mineral supplements.
3.5 | Topical agents: Protective, Asiringents and Anti-infectives. 5
3.6 | Guses and Vapors: Oxygen, Anesihetics and Respiratory Stimulants. 2
3.7 | Dental products: Dentifrices, Anti-caries agents. 3
2
i

38 | Comiplexing and Chelating agents used in therapy.

1% | Miscellaneous agents: Sclerosing agents, Expectorants, Emetics,  poisons and
Ani-dotes, Sedatives etc

310 | Pharmaceutical Aids used in pharmaceutical industry © Anti-oxidants, ]
preservatves, Filler aids, Adsorbents, Diluents,
311 | Inorganic Radio pharmaceuticals: 3
Nuciear mdiopharmaceuticals, reactions, Nomenclature, Methods of obiuining
their sandards and units of activity, measurements of sctivity, clinical
| apphications and dosage. hazards and precautions.

2
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GUJARAT TECHNOLOGICAL UNIVERSITY

BPHARM SEMESTER-1
FHARMACEUTICAL ANALYSIS-
Subject eode: 2210003
Theory (4 Houwrx /! Week; 4 Credits, 60 Howrs)

:: Course Contenls Hunirs
1| Basies of drugs and formulation annlysis : 3
Weights, balances, impoance of analysis, quality control and gquality assursnee,
analvilenl  methods  (classification,  validation  pacimetens),  egquiements -
chemicals (Types, purilication, ehecking purty), plass wares (types, cilibration,
cleaning), sampling  vechmgues, swmpling  eoor mmimeaton. Units of

| comeentrntions. Frrors wirnw. Ce, EITOrs minimization. -
2| Velumetele nnnlysis (Tiirimetric analysis) ) 2
21| Acil-base ttrations: 18
Relative streagth and its effect on dieation, common wa effec. pH, Bendernon-
Hesselbach equation, huffen, neutdlizaion curve, scid bas indicaton, theory of
indicators, back  tirations,  biphasic  Hieations,  phanmacoposial - applications,
Byidrolysis of salts, lonic products of water and law of miss sction L
22 | Redus titratlons | 12
Theory of redon tirations, edox indicawus, bypes of redon tiikions, ldometry,
Porthimetry, mercury ey, dingoiieaiion alinie  dtesions, L 6-dehlorophonal
indoplienol Wmtions, toation ceeve and caleulations of potentins during coune
| of tikations 1 Y I T o ]
30| Argentometvie or procipiiation titeations 1 o
| Mohrs Paguns and Volthand methods Al e at | I
2| Nomagueons Ueations | '
Nomogueous  solvemis, titrants and  (ndivators. I Temniiaiing  and  leveling
= Ii‘ll"ﬂlmi i %t -
LA | Complesometile ttrtlons | >
| Mheary of tho tierations, timnt, indicators and phamasopeeinl applications.
T | Miscellanoons tivathons | 3
| Kl Pischer thations, Kieldatl method.
| Gravimetele analysis ¢ i s !
Stability, selubility produots, types ﬂmﬂﬁuﬂm precipitation reehniues,
pharmacopoelal applications

§ =
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Books Recommended { Latest Editions);

L. William 1. Larsent Anatomy ~ Development, functiion, Climeal Conelanons

Sauncers (Esovier Sclence)

2 Guyion AC and Hall LI Textbouk of Madical Fhyslology - 10" Bdinon- W, B

Soundhery

3. Beeley R. K., Swephens T, D. and Tae P Anstomy and Phywiology 2000

MeCirbw Bl Cig.

4. Waugh A and Grant A Rous and Wilson's Anstomy and Physlology in Health and

illngss — Churchill Livingstone

8, Sobotta. Atlas of Human Anstomy (2 Volumes) ~Edited by Putz and 1 Pubst,

Lappaneott, Willinms and Wilkins

6, Anne M. R, Agur & Ming 1. Lee: Grant's Atlas of Anutomy ~Lippincott, Willinms

and Wilkins

7. Closlmg T A, Marris P, F, Whitmore 1, Willim, Human Anstommy; Cofor Al

wndd Teat — Moaby

8 Bullock B.1. & Henze R.L., Foeus on Pathophysialogy -Lippincot

¥, Martni F. Fundumentals of Anatomy and Physiology (Prentice Hall)

10, Cioyal I K. & Mehia A A Human Anaiomy Physiology And Healih Edugition,

(.S, Shal Prukishan)

10, Weat ). 1, Best and Taylor's physiological Basts of Medical Practice (Willikms and

Wilking, Baltimore)

12 Torwrs G 1. and Ansgaodokes, N. P. Principles of Anatomy and Physiology

(Harper und Celling Publishers, New York)

LY. Jowhi Vijuya 13, Preparaiory Manual for Undergriduates Physiology 08,1 Churehill

Livingsone) -

14, Chatterjoe C. C. Human Physiology (Medical Allied Agency, Calcutis)
15, Goyal I K. et al Practical Anstomy Physiclogy and Biochemistry (8.5, Shah

Prakashan, Almediabad )

16, Ciarg K. ot al. A Text Book of Histology (CHS Publishers, New Delhi)
7. Lesson €. K et ud; Text Book of Histolagy (W B Suunders Company)



GUJIARAT TECHNOLOGICAL UNIVERSITY
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BABIEW G0y CORAPIET I AVPLICA TN
ULl LU PR P R T
Fhiwerry (0 Bisivee | Week | § € auibiin )

b, Linanne { st Hissorn

L mpber Vindlnsntals
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& | Internet and its applications : . 015
Interner ~ Basic terms, software and hardware requirement for intemet, web
browsers, internet tools, study of pharmaceutical web sites, online journals and
search engines, searching through pharmageutical databases, study of patent
websites. '
Use of emails, mitm:mm!gpﬁr:ﬁmnflﬂﬂﬂﬁhﬂﬂ- | I
7 | Introduction to the following software 04 |
MS Painl. MS Access, Outlook, Adobe scrobat reader, Adobe Professional,
Chemdraw, ISIS Draw, Nero Burning roam
BASICS OF COMPUTER APPLICATIONS
Subject Code: 22100PS
Practical (3 Hours { Week; 3 Credits)
Sr. r )
No, Contents
Practical exercises should be based on thearetical wpics, The practical should broadly
cover the following: g '
1 iﬂ'ﬂlﬁﬂull.‘lﬂ word processing to execule various commands in preparing and u:Linng.
2 | Preparution of documents and implementing various formatting parameters in MS Word, |
3 | Working with footnotes and endnotes, Hﬁmiﬂ:ﬁﬁnﬂm I
4 | Working with auto-indexing, table and figure n 5
5 | Preparing and editing worksheets in M3 EXCEL, Inserting formulas for different |
functions in MS EXCEL like sum, avernge, standard deviation, logarithm, square root ete. |
6 | Drawing various chans using pharmaceutical experfmentnl data |
7__| Preparation of power point presentation with animation, =]
B | Working with intermet browsing and using search engines |
9 | E-muiling using axdresy book and spplying mail ]
10| Surfing various pharmaceutical web sites, online journals and patent search il
Recommended Books:

I Taxali R.K., P.C, Software fir Windowy : .
M, New Delhi 9% made simple - 84 Bdition — 2002 - Tata

2. WORD 2000, Guy Han Davis, BPB Publications, New Delhi, 1999
3. M5 Office: Step by Sep, Jovee Cox, Prentice Hall of India, New Delhi, 2007

4, A ol Analvsi
Accessing and Analysing Duta with MS EXCEL, Comell, Prentite Hall of Indi

5. Manuoals avallable with the software

)
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GUJARAT TECHNOLOGICAL UNIVERSITY
B.PHARM SEMESTER-I1
PHYSICAL PHARMACY
Subject code: 2220001
THEORY (3 Hours / Week; 3 Credits, 45 Hours)

Sr.

Mo

Course Contenis

Hiury

States of Matter:
Introduction, binding forces bebween molecules; sites of matter-solids,
liquids, gascs, liguid crystals, glassy state, phase equilibrium and phase rule,
condenscd systems

Solubility and Distribution Phenomenon:

General principles, solveni-solute interactions, solubility of gases in liguids,
solubility of liguwds i ligquids, solubility of solids in liguids, distribution of solutes
between immiscible solvents,

Surface and Iaterfacial phenomenon:
Liquid interface, adsorption at liquid interfaces, adsorption at solid interface,
spplications of surface active agents, electrical propertics of interfaces.

Complexation and protein binding :
Metal complexes, organic molecular complexes, protein binding, thermodynamic
treatment of stability constants, applications of complexes in dosage forms.

Disperse systems:

o. Colloidal dispersions: Definition, types, properties of colloids, protective
colloids, applications of colloids in pharmacy,

b, Suspensions and Emulsions : Interfacial properties  of suspended
particles/globules, senling in suspensions, theory of sedimentation, effect of
Brownian movement, sedimentation of flocculnied particles, sedimentation
parameters, wetting of particles, controlled focculation, locculation in structured
vehicle, theological considerations, emulsions ; types, theories, physical stability.

Micrameritics:
Particle siee and distribution, methods for determining particle size, particle

shupe and surflice ares, methods for determining  surfoce  arca, dJdenved
properties ol powders,

Rheology :

' Hui‘n'tulfiln system, Noo-Newtonian systems, thixotropy i formulation,
determination of theologival properties, applications in pharmacy.
b. Flow of Powders: Introduction, methods 1o determine, factors affegting powder

ﬂhzw.phumauuptill specification of angle of repose, hausnet's mtio, can's
ex,

-
i

i 0T
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B.PHARM SEMESTER-1I
PHYSICAL PHARMACY
Subject code: 22200P1
PACTICAL (3 Hours | Week; 3 Credits, 45 Hours)

Practical related to following topics should be covered:

3 Cuurse Contents Houry |

-

Solubility of solids.

Deternmnation of phenol water cocflicient

Preparation of thymol salol cutectic system.

Prepamstion of termary phase system with oo pair of partially
muscible liquid I

Determination of lutent hest, vapor pressuse, critical point

To find out the distribution coefficient of g

Determination of surface  imeefscil sension. HLB value and CMC
of surfactants 45

ol +wwr¥

8. | Determunation of particle size and size distribution of powders
i fferemt methods. %

9| Determination of derived properties of pourder

10.] Determination of particle shape

and surface arca
11.] Determination of of Newtonian and Non-newtonian svstems

12| Effect of temperature on viscosity of ligu

13| Effoct of particle site, porotiem

14.] Studies on different types of complexes and determination of (heir

Books Recommended (Latest Editions):

a—

. Martin’s Physical pharmuey by Patrick 1. Sinko, Sth edi uppmmwmhm&
Wilkins, New York, 2006, i '

. Wm&mumhw 2nd edition, Michae! E.
Chrehill Livingstone, London, 2002 i g

. Remmgton: The Science and Mﬂﬂmﬂlqﬂ, T Cennan,

Alfonso R Lippincont Willlams & Wilking, ﬁnnfﬂg‘;_i (A o,

- Physicochemical Principles of Phamacy, 3rd edition Fl L D
Macmillan Press Lud., London 1998 ATy e

 Pharmaceutical Dosage Forma and Dl e o i
Lowd V., Popuovich, Nicholas G L“:;:_,I'"'”F Systems, Ansel, Howard. C. A

mm?h\-




GUJARAT TECHNOLOGICAL UNIVERSITY
B.PHARM SEMESTER-II
FHARMACEUTICAL CHEMISTRY-{1 (PHYSICAL CHEMISTRY)
Subject Code: 2120002
THEORY (3 Hours 'Week: 3 Credits, 45 Hours)

TR

Caurse Contents

The liquid state: Fhysical properties surface lension, parachor, viscosity,
refructive index, optical rotation, dipole moment of chemical constituents

=g

Solutions: ldeal and real solutions, soluhons of gases in hguds, colliganve
properties, partition co-gfficient, conduciance and its messurement. Debye-
Huckel theary.

Thermodynamics: Basic principles; First, Second and thard laws, Zeroth Law,
absolute temperature scale, thermo chemical equations, phase equilibna and
phase rule, Ome and two component systems,

Adsorption: Basic pnnciples, Freundlich and Gibbs adsorption isotherma,
Langmuir theory of adsarption.

Photochemistry: Basic principles, Consequence of light adsorption, Jablonsk
diagram, Lamben-Beer Law, Quantum efficiency.

Chemical kinetics: Zero, first and second orders reactions, complex reaction.
theories of renction kinetics, charscteristics of homogencous and heterogencous




ko

Sr.
| No,

RPHARM SEMESTER-II "
PHARMACEUTICAL CHEMISTRY 1L (PHYSICAL CHEMISTRY)
Subject Codes 2220002
PRACTICAL (3 Hours / Week; 3 Credits, 45 Hours)

Course Conlents | Haoupy

| Experiments on surface tension and viscosity, panition ‘“fﬁ"'-imh'ﬂl!ﬂ?rpllﬂa e
order of reaction (First and Second), refraetive index and moler refraction should | 45
be covered,

- —

Bonks Recommended (Latest Editions):

2

3.

Text book of Physicnl Chemistry: Samuel Glasstone, Macmillun India Limited, 2™ gy
1995,

. Elements of Physical Chemistry; Peter Atkins, Julio de paula, Oxford University Press, 4°

Ed. 2007,

Essentials of Physical Chemisiry: Arun Bahl, B.S. Bahl, G:D, Tuli, § Chand & Co Lid, 26"
Ed. 2008,

Schaum's Qutline of Theory and Problems of Physical Chemistry: Clyde R. Metz, Tuta
MeGraw-Hill Publishing Company Lid., New Defhi. 2™ Ed. 2004,

Physical Chemistry: Keith 1, Laidler, John H, Meiser, CBS Publishers & Distributors, New
Delhi. 2™ Ed. 2006,
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GUJARAT TECHNOLOGICAL UNIVERSITY

B.EHARM SEMESTER-I
PFHARMACEUTICAL ANALYSIS-I
Subject Code: 2220003
THEORY (4 Hours / Weel; 4 Crediis, 60 Hours)

method, etc.

" Br, Course Contents Hours
N'}l = —
I Busics of instrumental analytical methods: Advantages, limitations, 4
| validation,signal to noise ratio.
2 | Chromstography: Classification, theories, retention mechanism, separmilion 15
efficiency, methodology an pharmacopocial applications of column, paper and
thin layer chromatogmphy,
3. | Electroanalytical methods: Basics of electroanalytical methods 4
3.1 | Conductometry: Conductances, faptors affecting conductance, Kohlrausch | 6
law, conductivity cells, applications
12 | Potentio and pH metric methods: Stundard reduction potentals, vorious | 8
electrodes, electrodes and cell potential, spplications of potentiometry and
pH metry, =
3.3 | Polarography, amperometry, biamperometry: Basics of current flow in 11
polaragraphy, dropping mercury electrode, diffusion current, hall wave
potentinl, modifications like pulsed and differential palse polarography,
stripping voltametry, biamperometne titrations, amperometric titrations.
4 | Calorimetry: Types, thermogravimetric analysis, differential scanning 5
calorimetry, differential thermal analysis, melting point, etc. and their
applications
3 Polarimetry: Polarimeter, qualitative and quantitative applications 3
6, | Extraction techniques : 3
Simple extraction, multiple extructions, separution of drugs in multicomponent
system. Effect of pH on extrctibility of drugs, continuous extractions.
7. | Miscellaneous methods: Oxygen combustion flask method, gasometric 1




B.PHARM SEMESTER-I
PHARMACEUTICAL ANALYSIS-T

Subject Code: 2220003
PRACTICAL (3 hoursiweek, 3 credits, 45 hours)

Sr. Course Confents BT

No.
Quantitative analysis of different compounds involving following |

technigues:
Conductometry

Potentiometry =
pH metry

Polarimetry

'Column chromatography
Thin layer chromategraphy
Paper chromatography
Polarography, amperometry and biamperometry ‘

00| =i | | | aa | wf pa| —

Books recommended (Latest Editions):

|
s

o An e

Pharmacopoeia; I, BP, USP.

Practienl Pharm. Chemistry, Vol. I - Backett, The athlone Press of University of London.

Fundamentals of Analytical Chemistry— Skoog, Harcourt College Publishers.
Quantitative chemieal analysis — Vogel A. L, Pearson Education.

Text Book of Pharmaceutical Analysis — K. A. Comnor, Joba Willey & Sons, New York.
Textbook of Phammaccutical Analysis—I. W. Munson, Marcel Dekker Ing., New

York




Gujarat Technological University
B. FPHARM SEMESTER-II
HUMAN ANATOMY AND PHYSIOLOGY
Subject Code: 2220004
THEORY (4 Hours/Week, 4 Credits, 60 Hours)

Course Contents Hours

Respiratory System:

Anwtomy and physiology of various organs of respiratory system, pulmonary
ventilation and facters affecting i, lung volumes and capacities, gas laws in
relation to exchanges of oxygen and carbon dioxide, external and internal | 8
respiration including transport of gases in the blood, control and repulation of
respiration, voice production, brief outline of hypoxia, asthma, COPD,
emphysema, chronic bronchitis, pneumonia, tuberculosis, pulmonary oedema,
sudden infant death svndrome, severe acule respirutory syndrome.

Nervous system:

Organization and functions of nervous system, parts of Neuron, structural and
functional classification of neurons, Neuroglia, Myelination, Gray and white
matter, Graded potential, Resting membrane potential, Generation end | 5§
propagation of Merve action potential, Signal transmission at synapses, Post
synaptic potentials (EPSP,IPSP) and their summation, Brief overview of various
types of newrotransmitter, Overview of nervous disorders like multiple sclerosis,
epilepsy.

Anatomy of spinal cord (External, Internal), Protective structures of Spinal cord
and neryes, names and functions of spinal nerves, physiology of spinal cord, | 5
sensory and motor tracts, reflexes and reflex ares, brief outline of meningitis and
poliomyelitis

Major parts and protective coverings of brain, blood brain barrier, CSF, medulla
ﬂh!mplﬂ. pong, midbrain, reticular formation, cerebellum, thalamus,
Eplthﬂumus._ subthalamus, hypothalamus, cerebral cortex, lobes of cerebrum,
cmrbml white matter, basal nuclei, limbic Aystern, sensory, motor and | 8
association areas of cerebral cortex, brain waves, cranial nerves names and
functions, brief outline of cercbrovascular accident, transient ischemic attack,

Alzheimer’s disease, Dementia, Encephalitis, Attention Deficit Hyperactivity
nhﬂi'dﬁ'

Comparison of somatic and autonomic nervous system, Anatomy of autonomic
motor Fﬁth"-'i?ﬁ (preganglionic neurons, autonomic ganglia, postganglionic | 4
neurons, enleric neurons), Synthesis, release and removal of neurotrangmittery
(e.g. Acetylcholine, Nor adrenalinc), Physiology of the ANS, comparisons of
sympathetic and parssympathetic divisions of ANS,

:‘p.ult'l Senses: Basics
ensory modalities, Process of sensation, sensory receptors, somatic sensation,
somatic Mllﬂl'll]f and motor pathways, Hrief outline of Parkinson's disease,
glr?}uuumc Interal sclerosis. [
ictory receptors, physiology of ol faction, Anatomy of taste buds and papillae,
physiology of gustation, Accessory s of eyes, anatomy of eyeball, image |




formation, refimetion abnormalities, photo receptors and pbysiology of vision
Anatomy of car, physiology of hearing and equilibrium. Briel outline of caturagy,

glaucoma, deafness, menjere’s disease, olitis media, B ]

Urinary System: .
Anatomy of kidoey, nephron, functions of renal system, glomeralar filtration,
tubular reabsorption and mubular secretion and their Hﬂlﬂllhﬂ fﬂ‘l'lmﬂliun of
urine, ureter, urinary bladder, urethra, brief outling of renal calculi, urinary tragy

infection, glomerular disease, renal failure, acsd base balances and imbalances.

Endocrine System:

Hormone, its type, endocrme glands (pitutary gland, thyroid, parathyroid,
adrenals, Pancreas, testes and ovary), thewr secretion, regulation of secretion,
functions and disorders (brief outline of pimitary gland, thyroid gland, adrenal
gland, pancreatic islet disorders, definitions of gymecomastia, hirsutism).

Reproductive System:

Gross Anatomy of male reproductive system and their functions, sperm and
spermatogencsis, Accessory sex glands.  Gross Anstomy of  Female
reproductive system and their functions, Ovum and Oogenesis, Physiology of
Menstruation, Family planning, verious contraceptive methods, Medical
termination of pregoancy (Abortion), brel outline of erectile dysfunction
{Impotence), Premenstrual syndrome, Male and female infertility, endometriosis,
Benign prostatic hyperplasia




B, FHARM. SEMESTER-II
HUMAN ANATOMY AND PHYSI0LOGY
Subject Code: 21200P4
PRACTICAL (3 Hours/Week, 3 Crediis, 45 Hours)

Sr. Course Contents Hours

| Biochermical anal yais of urine: physical charactenistics, normal comstituents
2 | Biochemical analysis of unine; abnormal constituents

Identify the constituents of urine in unknown sample.

Study anatomy of Respiratory system using charts and models

Study nnatomy of Nervous system using charts and models

Study anatomy of Urinary system using charts and models

Study anatomy of Male & Female reproductive system using charts & models

kul'hﬂhlhlhlhl'

3
4
3
6 | Study anatomy of Ear and Eye using charts und models
K
8
9

Study histology and functions of vanous organs of Respiratory system and
nervous system using shides

Tt

10 | Study mstology and functions of varipus organs of slides urimary system and
male and female reproductive system using slides.

11 | Study of various contraceptive techmiques using charts 3

HUMAN EXPERIMENTS

12 | Determination of body temperature and study of leaming and memory 3
(Short term and long term)

13 | Determination of lung function 3

4. Determination of lung volumes and vital capacity using Spirometer /
Flowmeter

b. Determination of breath holding time

14 | Determination of vision acuity 3
a. Near Pomnl and nesr response

b. Determination of Stercoscopic vision
¢.  Dominance of the eve

15 | Determination of other special senses 3
8. Tempemture sensations
b. Sensation of taste
. Sensation of smell

Boaks Recommended (Latest Editions):
I. Tortora Gerard. J. and Derrickson Bryan. Principles of Anatomy and Physiology
(Interntional Student Edition 13® edition- Wiley)
2, g:u}:x A.C. and Hall LE. : Textbook of Medical Physiology — 10th Edition- W. B,
(5.9
3. Waugh A. and Grant A: Ross and Wilson's Anatomy and Physiology in Health illness —
~ Churchill Livingstone
4. Chatterjee C. C. Human Physiology (Medical Allied Agency, Calcutta) ]
5. West, J. B. Best and Taylor's physiological Basis of Medical Practice (Williams uﬂti rA
Wilkins, Baltimore)
6. Mautini, F. Fundamentals of Anatomy and Physiology (Prentice Hall) -
7. Goyal R K. & Mehia A.A._ l-hmm.my ;ﬂaum and Health Education, (B, o0
Gt s, s | e
: etal. A Text Book of Histology (CBS Publishers, New : s
Sobotia : Adss of Human Anatomy (2 Volumes) —Edited by Pﬂ%ﬁ‘iﬁ.“’ﬁ}.w
' {.:i-.'.'u ¥
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Lippincott, Williams and Wilkins -
T mp?l M. R Apur & Ming 1, Lee: Grant's Atlas of Anntomy -Lippinco, w”]lnnh

and Wilkins
{1, Gosling T.A., Harris P.F., Whitmore [, William, Humdn Anatomy: Color Atlas and T,

= Mosby _
12 Joshi Vijaya D. Prepuratory Manual for Undergraduaies Physiology (Bl Churc|

Livingsione)
13. Textbook of practical Physiology C.1.Ghai { Jaypee Brothers Medical publishers)
|4, Goyal RK. et al: Practical Anskomy Physiology and: Biochemistry (B. 5. Shay

Prakashan, Ahmedabad)

E .
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B.PHARM SEMESTER-II
BASICS OF COMPUTER APPLICATIONS-1I
Subject code: 22200015
PACTICAL (3 Hours / Week; 3 Credits, 45 Hours)

Exercises covering the following topies should be performed using any spreadsheet:

Sr. Mo, | Course Contents _Huu-g |

B
%

| T culeulate the mean, median and mode ol any given data __}
To calculate mean deviation, stundard deviation and stundard cmor of
any given data. - o —
To create data frequency table and cumulative frequency table of any
given data

=

Basic of modification in various types of charts  includes Column,
line, nnd pie, chart using spreadsheet.

Basic of modification in vanous types of chans imcludes bar arcs and
scattered chart using spreadshest.

To present various response data (e g drug therapy) graphically

N 6

To prepare a semi log plot for given data (e.g. the first arder kinetic
process for dfgm'd.utinn and finding dose in pharmacology).

To caleulate correlation value for given data (eg Beers plotg
dissolution data and in vivo data,

9.

To calculate regression line for given data (e.g beers plot,
bioavailability data, drug stability data).

11.
11

To Calculate the geometric mean for given dat

To perform F-test for the companson of variance (e.2. two granulation
process.

12,

To perform one-sided t-test for given data (e.g. stability study data,
bioavailability study or pharmscology based animal study).

13,

To perform two-sided t-test for given datn (e.g stability study data,
bioavailability study or pharmiacology based animal study).

I ‘I_

To apply one-way ANOVA for given duta (e.g assay development,
pharmacology based animal study),

15

To apply two-way ANOVA for given data (e.g asssy development,

pharmacology based animal study.

Books Recommended (Latest Editions):

ot

MS Office: Step by Step, Joyce Cax, Prentice Hall of India, New Delhi, 2007
R.K., P.C. Software for Windows 98 made simple — 8th Edition — 2002 —
Tata, New Delhi. #
Accessing und Analyzing Data with MS EXCEL, Cornell, Prentice Hall of lndia,
MNew Delhi, ilﬂﬂ'?
Phurmaceutical Statistics: Practical and Clinical ications, Fourth Edition, Sanford
mmchmﬂ-am. Marcel Dekker. o ‘ ',J(

wds in Biostatistics, B. K. Mahajan, Jaypee Brothers
Advanced muthematics and biostatistics, é‘p;n Patel, G. K. Jami, R. M. Chi "-ﬂ;:!
Atul Prakashun, Ahmedabad opINCIP
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GUJARAT TECHNOLOGICAL UNIVERSITY

MCA Sem-2/ B.E. Sem-2 & 7 / B.Pharm. Sem-2 & 7/
Diploma Engineering Sem-2 & 5

ble-1 -For MCA/B.E. / D.E

(01-07-2013)

bject Name: Contributor Personality Development
ihject Code: 1990001

q Table-l —
__ Teaching Sclhieme Evaluation Scheme -
Theory | Tutorial | Practical | Credit University Exam Mid Sem Practical
{Hrs.) {Hrs.) (Hrs.) (E) Exam {Internal)
{Theery)
M)
4 0 ¥ 4 70 30 50

*For the Evaluation Scheme of Diploma Engineering Sem — 2, please refer
the link

http:/fwww.gtu.ac.in/Syllabus/New_Diploma/sem-2/Pdi/3990001.pdf

able-1 -For B.Pharm only

Table-H
Teaching Scheme Evaluation Scheme

Theory | Tutorial | Practical | Credit University Exam Mid Sem Pracrical

(Elrs.) (Hrs.) (Hrs.) (E) Exam (Internal)
(Theary)
(M)

1 0 0 4 80 0 20

Note:

1. This subject is compulsory.
2. 4 Credits will be over and above the existing credit structure.
3, This subject will be taught by faculty of English. For B. Pharm., the

institute will have to nominate one faculty member for the subject.

4. In Institutes, where as the load is not managed by the lecturers of
English only, please nominate the other faculty for teaching the course
of Contributor Personality Development.

]
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(B) Course Outline
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"7 | Design Selutions

When faced with a challenge. the Comtribator's fiest moipomas 2 Can we God 3
solution™ This o enlike 8 Nom-Contnbutor who may respond W the challenge by
trying a litle and giving up. hlaming othen, or fndeg cacuses o cover 1D the e

Wheress, the Contnbulor finds & solction. In othey words, the Consnbuaor devolops
the capacity (o find solubom oough comtinuous pracnce sad learming from other
Contributors

In thas o, students lcamn the mportance of willingness and sbuiny 1w find sobutwes

Focus on value

What docs cresting valuc mean? i means making a posdive diffooace, & maghle
impact, 2 specific comtribution 1o any siustion. This pesitive dffoomce or mpadt o |
be in the form of achieving a specific goal, creating & prodoct, cresting “huses toech'
in a particular mteraction, or enhancing one’s own capacity, of the capacity of one's
colleagues and team- mates.

Contributors are therefore extremely resuli-focused, but e result & mesneed in
terms of value created

In this topic, students leamn 1o clanfy the mesning of the wond “value™ mad how value
1% created in various situations.

ar boring until you get involved.

Enguge deeply

Contributors are instantly distinguished by the way they approach work They gnt
involved. They are enthusiastic. They go deep mto the subject. In short, Contributors
love what they do.

This is in direct contrast 1o Non-contributors who want to do only what they love - an
lpﬂmhﬁllmmhhmﬁlmmﬁuh&&ﬂwhﬁnhn
emuch variety thiat you may very often be callad upon 1o do tasks that seem unpleasan)

In this topic, students learn the importance of engaging deeply with whatsver work
they do ~ a1 work, in study, in personal life.

Think in Enlightencd Self-interest
Caniributors think in Enlighiened Self-Inierest. In cvery stuation they get into, they
find a way to ¢reate something good for self and for all st the same time - including

Conteasting 1o this {s the mindset of a Non-Contributor. Such & person is only
concerned with his' her own self-intorest in o sitaation. He/she is not concerned about
the impact {posit or o . on rnon. This ey '

ROFEL s Galiege of PUsnaey

TN 1
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EAnat bypeartond, etudonte lesm b sl ypre the pobss yfleeed snd prosent Gusnesd ven
tnrning wif Ui perkartind | willingress i comtribmte o the jo

Coraemipe Dibnsunaluns (€,00)

I ihin dogie, atidenis bearm (1) howe o participole 6 8 proup dicosess from e
Coitrilnator s wio et {4 e o 1 speraihe ) (10 berw W conitribnite o the dev e b
of the lopie (Lo what Lo speak) snd (1) 16 devalop the Cantribrtar’s ¥how posst on |
warious G0 bopios (fe heow o iedargeet a togis of discussion Toen the podnt of view of

i contebitear)

Emterview Skills

In this teapric, stdents fesen abaut (1) comman intereiow questions and how @ develop
answorn (1) 1ypical challenges [aced in interyiews beyond the questions (such as body
lnguage, grooming, presedtobion) (1) med dmportant, the studemt learns e
importance of trust building snd creating confidence in the intervicw

e — = —— e e T

(€) Course Plan
The vourse duration in 48 hours. It can bo conducted i sesnions of | hour cach or soome of the ssuons

van he combingd as 2 hows ench. The course plan i s Tollows -

= 3 hewars
Vel I

= | hour "resentitions and Projects

Taple 1: Wha Is a Contributior - 3 hours

Theary mmd practice eneroises based on Contributar Persoaslity Progrem Workbook

Val )

= | hour Presssaations and Projects

Topic 2: The Contributor's identity — 3 hours
= I 'hours Theory and practice exercises hased on Contributor Personality Program Woekbook

Topic 13: Resume Building 4 hours

= T hours for Concepta, Tonls, and Technigues
= 2 hoirs for Projects

(Yol )

= lhnnl'mnihg_m

Topic 3: The Contributor's vision of success — 3 hours
= 1 hours Theory and practice exercises based on Contributor Pérsonality Program Warkbook

(Vol )

=1 hour Presentations and Projects
Topic 5: The scope of contribution —

Topic l:'l"hﬂ‘l'_ulrﬁmnr‘l vision of career — 3 hours
= 3 haours Theary amd practice exercises based on Contributor Personatity Program Warkbook




wiributorship =

[ , 1o €0 ;
Topic 6: Embarking on the journcy + Persouslity Program Workbook

2 hours Theory and practice exercscs based on
%ol 1)

I hour Pregesiations and Projscts
Tapie 14: Group Discussions (GDs)
2 houry for Concepts, Tools, and Techniques

2 houry for Projects and Praciice

Topic 7: Design Solutions -

= 2 hoiars Theory and peactice mhﬂﬂﬁwwh e ey
Vol 1)

| e Presontations and Projocs

Topic 8: Focus on value -
— 2 s Theory und practice exersibes based on Centribsior Pessoaality Program Workbook

(Vol Ity

= | hour Presestations aod Projects
Topic 9: Engage doeply —
~ 7 houn Theory and practice cicriises hased on Contribuser Personalicy Program Workbook
Vol I}
| bour Presentations und Projecta

=

Topic 10; Think in Enlightened Self-interest -

— 2 bors Theory and prectice exeroies based 9o Contribusor Penanality Program Waorkbook
(Wal 1)

1 bour Presentations and Prajects

3 boun

Topic 11: Practise Imaginative Sympathy -

~ 2 hours Theory and practice exercises hised on Conmbator Penanality Program Workboak
Yol I

| hows Presentationa snd Projech

3 hours

Topic 12: Demanstrate Trost Behovier -
- 2 hrn Theory mmmulmmm Warkbhook

i h'_!mmﬂ'gg_lm
Topic 15: Interview Skills
Woce for Coscrgren. Tols, sl Techijas

-
= -
-
@

3 hiours

=
4 hourt

() Examinaton Approach

Total markc: 190, Brcak-op ol merks -
(ii) Prescrations and projects fiof tpia 113 30 marks
(i) Projects For topies 13:15; 50 marks

purs..
=




(E) Instructional Strategy

1.00 The entire course will use a three-level imstructional strategy

Level I Classroom Explorations
Level 11 Projects and Presentotions
Lewel [T1: Sdlf-i-t!.l.d}" by students

20 Level I: Classropm Explormtions
[.  The Classroom Explorations will be organized around the “Contributor Persenality

Program - Study Book".
The Study Book may be downloaded by the student from the resource site produced
by GTU.

2. The Classroom Explorations involves two kinds of explorations:
(1) Explomation of key concepts / frameworks such as “contributors vision of

success’ elc.

) Explomtion of the examples provided in the CPP Study Book.

3. The Classroom Explorations will be supported by Session Guide Sheels available
onlne in the CPP ActivGuide.

3.0 Level lI: Projects & Presentations
I.  The entire Classroom Explomtion process will be supplemented by projects and
presentations.
2. Session Guides will provide sample topics for projects and presentations. Individual
instructors will be frec to develop their own projects/ presentation topics also.
3. This will not only enhance conceptual clarity but also build presentation, public-
speaking, report writing, and group discussion skills of the students.

4.0 Level I1I: Self Study by students
I Swdents will be given extensive leaming support (upto 400 learning units) in the
ActivGuide website. This will include videos, presentations, tests, eic.
2. Students can refer to ActivGuide on their own time through internet.



(F) Reference Material

Basic Study Material
SN Author’s Name of Reference _Bubltber | By, |
| | Dlirmine Knowledge | Contributor Personality HHlumine g"“”‘:""d““ Latey
Resources Pyt Ltd. | Progran Workbook (Vols | Resources Fyt. Lt
{Dewnloadable from | [ & 1)
the imternet - — |
2 | hamine Ejﬂ'ﬂ'lﬂda‘ﬂ' Contributor 'FWHMH‘I.‘:." Mumine Knowledge Latey
Resources Pyt Lul. | Program ActivGiuide Resources Pvt. Ll
(will be made
available to all
students on the
Internet) =
Reference Books
Tople Course Title Referenee i
|| Wha ls a Contributor |, On Conteibutord, Srinivis Ve, Tlumine ldeas, 2011
2 Enlightensd Citisenship and Democency; Swami
Ranganathananda, Bharatiya Vidyn Bhavan, 1989
3. Personntity Development, Swarni Vivekanandu;
Advalts Aslrama
2 | The Contributor’s identity | 1. To have or to be, Ench Fromm, Contiouum
Internations] Publishing Group, 2005
2 The art of being, Erch Fromm; Continuun
Intemational Publishing Group, 1992
3. Rajs Yogs, Swami Viveksnanda; Advaita |
1 | The Contributor’s vision | 1. Etermal Values for o Changmg Socicty — Vol IV
of success [Ch 25, 35), Swami Ranginathananda; Bharatiys
Vidya Bliavan, 1993
1 Ken Yog, Swami Vivekanandn, Advaita
| Ashrama =
4 | The Contributor’s vision | 1. Six Pillars of Self Esteem , Nathuniel Branden
of career Emrim '
2 Mindsct: The New Paychology of Suceess, Carc!
8. Dweck; Random House Publishing Grow
5 | The scope of contribution | |. Awakening  fndia, Swami  Viveksna ta:
Ramakrishna Mission, New Delly, 2011
M‘*’L 2 Btemal Values for o Chanping Society — VolIV-
'.'I:"'e'l" ..|.I|.':-‘-"-'“dmm
el T ¥ . JAPL
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13 | Resume Building

14

Group Discussions (GDs) | 1.

Hill, 2004

I5 | Imterview Skills

Reality, Heary Cloud; i'll:Ll‘pr:rL'nI]l-]-,_.;:_z'{']r]q -
3. Responsibility al work: how leading p,

act (or don't act) responsibly, Howarg

John Wiley & Sons, 2007
. What Color Is Your Parachute? 20 :_IP >
Manual for Job-Hunters and Cgpe,,
Richard Nelson Bolles; Ten Speed
The what color i your parachute oy,
to ereate o picture of your ideal job or .,
Richard Nelson Bolles: Ten Speed Press, 2011 2

:i'|

. |

fl.:-zg,-ir,m.

'I'l
{J:ir"lﬂ.:.

P |

.‘['
l““ﬁ-:n.

201 :'-
K oy,

I:T!""l;\-r

Effective Group Discussion: Th-:nqr_.—l_u;ﬁ;,;"
Glona 1. Galnnes, Katherine Adams: M'-‘th:

L. What Color Is Your Parachute? 2012: A procp
Munual for Jeb-Hunters snd Carcer.
Richard Nelson Bolles: Ten Speed Press, 27y

2. The what color 13 your parachiute workbge), how
o, ereate 8 picture of your ideal job or nexs Gilfer
Richand Nelson Bolles; Ten Speed Press, 201| |

]Eﬂnj_lun

General References:-

Author's

Name of Book

1 | Swami
Ranganathananda

Fublisher

Universal Messtge of the
Bhagavad Gita (Vol 1-3)

Advaita Ashrama,
Kolkaia

Fad

Swimi
Ranganathananda

Eternal Values for a
Changing Society (Vol 1-
4}

Bharatiya Vidya
Bhavan

3 | Asim Chaudhuri

Vivekanonda: A Bom
Leader

Advaita Ashramo,
Kolkata

Swami Vivekananda

Cnmplm: Works  of
Swami Vivekananda {Vol
1-9)

Swaml Vivekanandy

Advaita Ashrama,
Kolkatn

Advaita A<hrama,

Kolkina
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GUJARAT TECHNOLOGICAL UNIVERSITY

Subjett Name: Environmental Studbes
Subject Code: 2220006

Teachin

Schoems

Theory

Tutorial

Practical

Total

Theary

Evaluation Scheme

3

0

]

L]

External L_

Internal

External

Practical
lnturnal

Confenis:

20

0

0

5.
N,

Topies

Teaching

Module
We

| UNIT I: ENVIRONMENT AND NATURAL SYSTEMS

Introduction to Environment and Environmentul Studies:
Definition and Components of Environment, Relationship
between the different components of Environment, Man and
Environmeni relationship, Impact of techoology on Environment,
Environmental Degradation, Multidisciplinary nature of the
Environment studies, its scope and importance in the present day
Educition System

&%

Ecology and Ecosystems:

Introduction: Ecology- Objectives and Classification , Concept
of an ecosysiem- structure and finctions of ecosvstem
Compaonents of ccosystem- Producers, Consumers, Decomposers
Bio-Geo- Chemical Cycles- Hydrologic Cyele, Carbon cyele,
Energy Flow in Ecosystem, Food Chains, Food webs Ecological
Pyramids

Major Ecosystems: Forest Ecosystem, Grussland Ecosystem,
Dicsert Ecosystem,

Aquatic Ecosystem, Estuarine Ecosystem.

11%

Nutural Resources:

&, Renewable and Nonrenewable resources, exploitation and
conservation, Role of individual in conservation of natural
FESOLICES,
b. Water resources: Water sources- Surface and Ground water
sources, Indian und Global scenario,
¢. Land as a resource, social issues

d. Forest: resources: Definition and Classification of Forests '

Ecological and Economic importance and benefits of forest,
Indian scenario, Deforestation: causes and effects, remedial
¢. Food resources: Sources of food, Global and Indian food
demand scenario, Limits of food production, Environmental

effects of Agriculture,

14%




DR e

l
r

Population Growih, World and Indian scenario, Population and
Environmental  Degradation, Malthusian  theory, Optimum
theary, ann.'lmm explosion — Causes, Effects and Control.

Urbanization. Urban populstion growth and Environmental

problems

Environmental pollution:

Types of Environmental Pallation:
) Water Pollution: Introduction ~ Water Qunlity
Standards, Sources of Water Pollution: Industrial
Agriculural,  Municipal; Clessification of  water
pdhmn,Erﬁ:udmpuummﬁmmw:m
(4] Manne polletion-
¢  Air Pollution: Compasition of air, Structure of
stmosphere, Ambient Air Quality Stndards,
Classification of am pollutants, Sowrces of common air
potiutants fike PM, SOz NOx Natnal & Anthropogenic
Sources, Effects of common air pellutants
d) Land Pollution: Land uses Land degradation: causcs,
effects and control, so0il erosnon
¢) Noise Pollution: Introduction, Sound and Noise, Nodse
mexsurements, Causes and Effects
f} Thermal Pollation: Causes and £ffects

2%

g} Role of individual in the prevention of pollution

UNIT [M1: ENERGY AND GLOBAL ENVIRONMENTAL ISSUES

o

Globa! Eavironmental [sswes: Climate Change, Global
Warming @nd Green Houwse Effect. Acid Ram, Depletion of

Ozone layer

17 %

Reference Books:
. Texthook of Environmental Studfics fir Undergradusts Courses by Erach Bharucha Second

edition 2013 Publisher: Universities Press (India) Povate Lid, Hyderabad.

2. Bisics of Esvironmentsl Stdies by Prof Dr N S Verandam 2013 Publisher: LAP -Lamben

3. Esvironmentsl Studies by Asindita Basaic 2009 Publisher: Driing Kindersley(lndin)Pvt. Lid

Peamvon

4. Texthook of Environmestal Studies by Decicshs Dave & 5 5 Kateva , Cengage Publishers.

5.
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Esvirumnental Sciences by Daniel B Botkin & Edward A Kcller Publisher: John Wiley &
Sons

Emvaronmental Studics by B. Rajagopalsa, Oxford University Press
Emvronmental Studies by Benny Joseph, TMH pablishers
Environspental Seudics by Dr. Suresh K Dhmeneja, 2007 Published by : S K Katarna & Sons
MNew Dell
Hamics of Envirromenal Studies by U K Khare, 2011 Published by Tata MeGraw Hill









GUIARAT TECHNOLOGICAL UNIVERSITY

B.Pharm
SEMESTER: 111
Subject Name: Pharmaceutica! Foagloceriog
Subject Code: 2230002
Teaching Seheme Evalustion Schemne

Thewry | Tutwreial | Practical | Totsl Theory N Fractura
Exiernsl | Inderoal | Estornsl = Isterssl |

3 [ 3 & ] 0 [ ] 0 !
Theory

Sr No Course Contents Total Hrs




Mass Transfer: Muid and
. : . eransfer wum lﬁﬂ'
Muid/Nyid mass \ramsez, inffucace of mass. rmsfer o1 .

MHWMIMM properties, H
General study of composition, GamusIoa
meHMdMﬂw e

mwﬁhwﬂmﬁ
mmmdmjﬁm“—-— —

Practical - 22350002

Thmuuﬂmnﬂmwwr———-—— N
feactians, =

|1 [

To detmonstrate swichiometry and tie L

Tummplmtufﬁmﬁﬂhﬂm“m“ Emm“‘f":
manometer, inclined manqmetes
ﬂ.\ﬂi.ﬂt rotameice) “d ':'.Ftﬂl.u-

Study of varous flow meters

pump. P
Expenment on Reynolds numbet _:

Determination of overall huﬁ:ﬂ@* —
|

Dmmn!‘m

n | related fo topics i 3 MMMEEMM[
.

e mialplm =

MMMM'W‘W nd isomeec |

projections, preparation of sheess based on arthegraphis projections. L

References Books:

b

Mo A

o =

Elementary Chemical Engincering - M 8 Peters; Published by McGraw Hill Boos
Company, New York, 1954,

Pery’s Chemical Engmneer's Handbook - Robert H Perry, Groen D.W., Malees,
1.0.7® Edinon, 1998, McGrew - Hill Inc., New Yerk.

Tutorial Pharmacy by Cooper & Gan, ed. SJ Carter, CBS Publishers & Dismbuton

Engraecrng - K Samsbasurthy,
Pharmaceutics - The Science of Dosge Form Design - ME. Aulton.
The Theory & Practice of Indueserial Pharmacy — Lachman L. Licborman H.A 4
Kanjig | L. 7 edition, 1990 Virghese Publishing Howe, Bombay.
Alfonso . Resungson: The Science & Practice of Phasmacy. Vol | & 1L Lsppmeet
Willizms & Wilkmns
Pharmacesscs | (Pharmactutes! Engnecring), Jam G K. B. 5. Shah Prakess
Asmedabad

10 Prarmsccutcsl Ecgacctay | Praciples md Practice, Sebmamanyam C V.5 [him
Prakmban Delay

LH&&;LH“

" A. Textock of Emgeeesing Dewwing Vol | sad I, PJShahs® Edition. 200
+1 HM#&““MM o
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). | Siodhoumical analyws Of hoese oL B L MIES. ﬁ

ﬂ%ﬂ;ﬁ ot mj.ﬂmdf,nfl esmation of oy, i

| EAsing juice. ¥

s

1. | To the estmubion of pepsin in 3 i
12. | To the Gustric juice analysss. T
13, | To perform estimation of digstase inunpe. _____ - ey =
[ 14. [ Te determine the achromic point aud chromic of sivary smylase

| 15. | To estimate acidity end ammonia in Lima. —

References Booka:

1. E. E. Corin and P. K. Sturmpt, Outlines of biochemistry, John Wiley and Sons, N,
York ‘

2. A. L Lehminger, Principles of biochemistry, CBS Publishers and Distributors,

3.9 ¢ Hm:.tﬂr'- K. Granner, P. A. Mayes. V.W. Rodwell, Harpers Biochemisry
Prentice hall Internatonal Inc. lotest edn.
S. C. Rastogi, Biochemistry, Tata MeGraw Hill New delbi, Latedt edn
M.Cohn, K.5. Mm.ﬂmmﬂhﬂﬂd Wilkins co. Baltime,
Latest edn.

6. U.Satyanarayan, Brochemistry, Books and allied (F) Ind. Caleutma, latest odn

7.G. F. Zubay, W. W. Parson, D. E Vance, Prnciples of Biochemisiry, WCH
Publishers, England, atest edn. ..

8. S. Ramkrishnan, K G. Prasannan, B Rajan Textbook of medical Biochemisiry,

9 SK Sawhney, Randir Singh Eds, Introductory practical Biochemistry, Narusa
Publishing house New Delh.

10. D. T. Plummer, An Introduction to Practical Biochemistry, Tata McGraw Hill New

Delhi.
11, J. Jayuraman, Laboratory manual in Biochemistry, Wiley castern Ltd. New Delh
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esicr, cther, akobol,  amide, SCetamjy,

Aldchrysle. Iﬂlwmﬁ Ao oy
B ek acdsd o phcacl 5)
« Mclung poiot and Boiling point defermiation of given o,

compound (3)
Derivatization of fumctional groups for above selected ﬁ""-'m:."
organic compounds for above compounds (9)

16 | Idennfication of given unknows

" ketone,

I"'.ll'l.]_.

Reference Books:

l.mmnm:.mmw-uwmmmﬁ Pearsan

2 Organic Chemistry, G MM“EWWMM

3. Organic Chemistry, Vol I and IT by L L. Finar, fth Ed, Pearson Education, 2000.
4. Advanced Organic Chemistry, Jerry March, 4th Ed, Wiley India, 2007.

5. Vogel's texthook of practical organic chemisiry, Sth Edition, Pearson Education g,
2005

6. “Experimental Organic Chemistry” L. M, Harwood, L. J. Moody, J. M. Percy, 2nd
Edition, Blackwell Science, 2005. :

7. Techniques and Experiment of Organic Chemistry, Addison Ault, 6th Edition,
University Science Books, 1998,

8. Introduction 1o Organic Laboratory Technigues, A Microscale Approach, Donald L
Pavia, (iary M. Lampman, (George S. Kriz, Jrd Edition, Harcourt College Pub., 4th



GUJARAT TECHNOLOGICAL UNIVERSITY

. Pharm
SEMESTER: I

Sabject Name: Heallh Education & Community Health
Subject Code: 2230005

I Teaching Scheme  Evaluation Scheme -
Theary | Tutorial | Practical | Total Theory Practical
External | Internsl | External Internal
P 0 0 3 80 20 0 0
Sr No Course Contenis Total Hry

Health Education

1

Concept of health: Definitions of health, Dimensions of health,
determinanis of health, indicators of health,

1

Health care of the community: concept of health care, health system
(levels of health care — primary, secondary and tertiary), elements
and principles of primary health care, health for all, national
srategy for HFA / 2000,

Nutrition and health- Classification of foods . proteins- funcnions,

mquinmmuiﬁma,l’ﬂ:—:hmﬁmmm
mmmﬂﬁmmmmm
fibres Vitamins- fmctions, sources, deficiency, requirement,
Minerals and trace elements — source, functions, deficiency,

10

-WM&WWW

and diseases, measures for bealth protection of workers, medical
measures for prevention of occupational diseases

.M,Jﬂﬁﬂﬁfﬂmnmmufdmuwﬂ.w

Ewﬂmmﬂmmﬂhmﬂdm
and pathogencsis phase. agent factors, host
fnctors, environmental faclors, risk factors, risk groups, specirum of

ton Hmﬂm _

12

! PITEY



! ¢ bitea |1|.1|1:-I
% | Fist Ald Emergoncy teatment of shock, snak

- thods
| pPosoning, Fractures and resuscitaion method:

References Books: L Park. 20 Edition
i Texthook of Preventive and Socal Medicine by K. Park. b II;Ir = e
. ok ¢ ettkive  Pharmacy by P C. Dandiye, 7 v K Zalt.
2 Heahh Education and Commuminy 03
Zaler 2005 onwands

v Goval 4
E H:L*.JL'.-LII-Ed'.:c.J.l!n_|11ml.]i.';Jmnth111} Pharmacy by Dr. R. K. Goyal 4

'-'lel-..:I




GUJARAT TECHNOLOGICAL UNIVERSITY

B.Pharm
SEMESTER: I
Subject Name: Plarmacognosy-1
Subject Code: 2230006
T Scheme Evalustive Schome i
Theary | Tutorial | Practical | Total Theory Practicul |
External | Internal | Extermal lternal |
3 ¥ i ] 6 K0 20 0 0 |
Theory
Sr Nao Couorse Conients Total Hrs
1 | Defimition, history, scope and development of Pharmacognosy. - ===
2 |Sources of drugs: Plant, Animal, Marine, Mincral and 3
Biotechnology
3 | lntroduction to plant parts and tissuc. 5
a) Definition and function of leal stem, root, flower, frnt and |
wﬂ.{ﬂuniﬂmﬂmndiﬁmluf.mm

b) Definition, classification and functions of plant tissucs.
¢) Classification and identification non-living cell contens
d) hﬁhmnphﬁﬁrmm“mmddﬁmlmﬁ

ool
4 ' ‘of drugs: Alphabetical, Morphological, 3
‘tmmiui. Chemical and Pharmacological. Role of
chemotaxonomy in classification.
§ | Cultivation, collection, processing and storage of crude drugs 7

®, Factors influencing cultivation of medicinal plants.
b. Types of soils and fertilizers of comman use.
) _mm-ﬂmw

parties. 19
-3 {/’_9/",

-_‘: ¥ Biatha LatEge ol PriprEat)
- Wl F1












evaporators, single effect and
mwﬂmlpmﬂmﬂwhw

Humidity, Ventilation and Air . !
Basic cancepts & definitions, mfﬁm“ﬂ“
psychometric charts, theory e eafoulations i
processes, umidity control, applications aperations. TYpes of

for hurmidification and dehumidification 5
refrigemtion cycles, air conditinning, applications fn P ¥

Design of HVAC systems, —
Practical - 12400F1

Study urmﬂm;tumﬂd_w_iﬂ;;ﬂl;-;@m.——.__

Dernonstration of centniuge. i
Study of rate of drying curve and various parametcts felated to il __1:.

Demanstration of various dryers. =

Emdj’ﬂfﬂdmﬁdﬂhmrm - |
of afficiency of diffe wﬂhﬂmﬁlhm ——

Smdy of evaporation process and various f

B0 |l | [ | R | | s

Determination of humidity and nﬁﬁm wsing DBT/'WBT and 4, dew o o
method.

L=

Demonstration of sling psychrometer, dial fype and digital humidity ey, -
InETUmenia. |

————

——

Note: Any other practical related to theory topie can be earried out.

References Books:

2

& A

B

Elementary Chemical Engineering - Max 5. Poters Published by McGraw il] 1,
Company, New York, 1954

Perry’'s Chemical Enginoer's Handbook - hhmﬂhrq' Green DW | Malane,
1.0.7th Edition, 1998, McGraw - Hill Inc., New York.

Tutarial Humhy&owlﬂﬂdﬂﬂtw CBS Publishers & Distribwon
Delhi, 6th Edition, 2000,

Unit Operations dm&ﬁﬂﬂu-w Smith & Harmiet
McGraw — Hill Inc., New York. '

Pharmaceutical Engineering — K Sambamurthy, 2002 NAI(P) Ltd., Delhi
Pharmaceutics. mhmﬂmmm¢mm

The Theory & qunf[ﬂﬁm lm],,_-,[_mhmnm HA &
Karjig J L. 3rd edition, 1990 Varghese Publishing House, Bombay.

Alfonso (. Reminygon: The Scienée & Pructice of Pharmacy. Vol.l & 11 Lippirs!
Williwrns & Wilkins Philadelphia,

Introduction to Chemical Engineering o
Megraw Hill Mmﬂhﬂmh H‘!ﬂ' & Julius T. Bant

9. Pharmacentical Engincering (Principles. and and Practices) by C.V.8. Subrahmaryi™

e ——

Vallabh praicashan, Della 110034,

nFel
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Physical incompatibiliiesie g _m‘mul_”

1. | Procticals mav be designed o salve 4
insolubility and hquidification) ==t e
solubality . cal incompatibilities of alka)y i

. | Practicals may be designed 0 ‘.‘“Mﬁﬂﬂ:mmhwmzs. Iron, CO2 el wi
with alkali substance, soluble iodides, BRERE Sy SN e

| Chiemical incompatibilities of soluble slicylates ¥ = RIHC salr

=== : . - ith m.]-lil!-lhl'-'- substances and MCOmpg: o

Incompatibility ufpmmnumchtum!:w : P i | Tibi iy,

causing cvolution of gas (.2 borex with sodnim bicarbaraic-and glycerine, big,,

subnitrare with sodium bicarbonate} _____o.. —ou—

S To prepare and dispense Pastes (e, Zinc Gelatin Paste, Compound zine oxid
Rmmgﬂ&lﬂm acid Paste, C mdl.h.l_.l!l!l.l.m'l-l-m I_JBSIH Et‘:-' . - -

6. | To prepare and dispense jellies (eg Sedium Alginate, Zinc welatin jelly
Lubncating selly) . . e
suppositaries, Tethamo! cuppositories with Cocea Buner, Cocoa Butter SUDPOS i,
containing insoluble solid (boric ocid), Cocoa Buffer Suppositonies contyp,,
soluble solid {chioml hydrate) ) = _ .

& | To prepare and dispense Glyserol — gelatin suppositonies with macrogols j,,.
(Suppository of Encalyptus Oil, Zine Owide ~ Glycerogelatin suppository, §,
Gilveenn Suppository eic) -

References Books:

| Pharmoceatical Practice — by Diana M. Collett and Michale E. Aulton, ELBS
Pubhshers.
Dispensing for pharmaceutical by Cooper and Gunn by 5.J. Carter, CBS Publishers
FPharmaceutical Caleulations by Mitehell J. Siocklosa and Howard C. Anzel, B. |
Waverly Pvi. Lid., New Delhi
Pharmaccutical Dosage forms and Drag delivery systems by Howard C. Ansel,
Leppmoon Williams and Wilkins
Pharmaceutical Practive, Edited by A_). Winfield and R.MLE. Richards.
Benatley's Textbook of pharmaceutics, E A Rowlins.
Remingion: The Science and Practice of Pharmacy, Latest Edition, by Mack
Publishine Company
8. Management by James AF. Stopner,
¢ Sunstcs for Management by Richard | Levin
10 Persomnel Management by Anm &

| |. Business Organisation and Office Hmm by Santhosh Bushan.
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PRACTICAL - 1340014

'_ﬂilﬂifﬁivnmmh of unlknown arginic compound ageording o the Iullu-.-.”.!;
list of organic compounds : .
1.1 - :ﬁ'mncm'fm ﬂnﬂlﬂiuﬁm of glven unkBOWN ORANIS 0O oy
(Salts/ Acide/Strong acidic A :
1.2 - Wentification and charmcterization of given KB BIEENC compoyy,)
(PhenolicsBasics)
1.3~ ldentification and charncterization of given unknown organic conipe,
(Nevtrals) :
LA - Identification and charscteriration of given unknown otgenic compaou)
(Suliw Acily/Strong seidic Amphoterics/ Phenolic/Basics Neutly)
1.5 = Identification and charasterization of given anknown arganic compoy,
(Salts/ Acidw'Srong acidic Amphoteries/Phenolie/Basies Neutrals)
List of organie compounds:
a.  Sades: Sodium bensoate, Sodivm sulicylate elc.
b Acidics: Bemeoic acid, Salicylic ackd, Cinnamie aeid, Acetyl salicyly |
acid, Fivihalic seid ete.
¢ Sirang acidic Amphoteries: p-Aminobetizoic acid, o-Aminobeny,.
acid, Sulphanilic scid e, .
do Weak acidic Amphoterics: Sulphanilamide cte.
¢ Phenolies: a/m/p-nitraphenal, alpha/beta-naphthal, o/mip-cresol eic
[ Basies: Anliine, N-Methyl aniline, NN-Dimethyl aniline, /.
Anisiding, o/mp-Nitroaniling, p-Chiorosnifine, ofm/p windine cie.
& Neutrals Acetophenone, Berealdelyyde, m-Dinitrobenienc,
Nitrobenzene, Chlorobenuene, Bromobenzene, Acctanilide, Berzamide,

Anthracene, Napthalene, Bengophenone isopropyl alcohol, tert butyl
aleohol et

[

Introduction and detniled demonstralion to vartous synthetic techniques and M

spparatus used therein;

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

22 Punfication snd identification

3.1 Synthesis and parification of velecied organic compounds: EL

I Synithesns of pnitroacetamlide from acctaniide (Nitmton)

Synthesis of p-bromoacetznilide fum acetanlide (Halogenation)

S:.-uthnsi_s of p-nitroanline from p-nitroscetantide (Hydrolysns)
Synthesis of P-bromoanting from p-bromoscetuntide (Hydrolysis)
Synithesis of Yensi] from benzoin (Oxidation)
Synthesis of benevlidene acetophenone (Chaleons) from acetophenone
and benzaldehyde (Condensation resction)
7. Synthesis of Magnesone-1l from p-nitroaniling (Diazotization).

Moniloring progress of teiction by Thin Layer Chromatogmphy (TLC) with the
help of any one of above selecied R

B A b L b

Introduction 1o the use of slercamedely __ '[F__;
LRl L
Tm.-':l-;E-L '!':1:1[: .-l{‘ll'-l-l-:-_lfr

TR == E

cn i T



























Subject Name: Pharmaceutical Microbiology & Biotechnolopy — |

GUJARAT TECHNOLOGICAL UNIVERSITY
B.Pharm
SEMESTER: V

Subject Code: 2250002

Teaching Scheme

Eﬂ'lhn.ﬁm: Scheme

Theory

Tutorial

Fractical

Total

Theary

- —

External

Internal

3

i

3

f A0

20

Theory

' Sr No

Course Contents

Introduction and Scope of Microbiology

General microbiology:

a)

b)
€)
d)

ImiE‘

L
L]

Microscopy

Light Microscopy (Bright Field, Dark field & Phase
contrast, Fluorescent, Differentinl interference )

Electron Microscopy (SEM & TEM)

Ceneral Structure

Prokaryotic and Eukaryoue Cell

Brief over view of 3 kingdom Classification system
Structure and Taxonomy of Actinomycetes, Baclena,
Spirochetes, Ricketisia and Viruses, fungus with emphasis
on pathogenic and phurmacological importance.
Identification of microbes

Staining Techniques

Nutritional requirements

Nutrition requirements, Growth curve

Introduction to varions nutritional media,

Cultivation and Isolation of bacterta, virug and fungus.

g) Bacterial count rechniques

.‘.
L]

b.

Caontrol of microbes in pharmaceutical industry

Classification, mode of actions and Factor affecting

Disinfect
Dynamics of Disinfection
Eﬂluinﬂ-urmiiﬂmidn
ﬁm:dumm.mgniﬁam sensitivity of microorganisms,

Detailed methads for sterilization processes.
Emlmﬂunmlmlmﬂﬂmﬂhrmm

13

Introduction of DNA & Rﬂﬁ.dmﬂlufﬂmm:mdzmﬁpmmn
synthesis
Introduction and scope of Biotechnology

Immobilization of Enzymes:

Technigues of immobilization

H"‘_‘










of atomic

Tamp ), applications, advontages i’ limitations

Mass Spectromeiry: i e

Theory: Immwmwwm
types of ions and their significance i mass pectzL PREERT
mlmmmmﬂ.wﬂmw

Noclear M e Resonance spectroscofy
agnetic ce :
Fundamental w-mmwmﬂm“
NMR spectroscopy - theory, chemical shift and factors allecting
chemical shifl, spin- spin coupling. BBV Eissron
process, [nstramentation uﬂ:ﬂmﬂ!hﬂ:ﬂnﬁfwﬁ'ﬂﬂn

Structure ehucidanon by joint application of UV, [R, NMR and Mass

Note:

absarpiion and stomic emission Spectroscopy. =

C13 NMR. _ -y
03

spectrometry -

|

Examples based on assays & strocture clucidation shall be covered al concemed subtopicy i
each of the above chapters

Practical — 22500P3

Content

Calibration of 1V spectrophotometer

Sr.
Nao,
1
2

Calibration of [R specropboiometer

3

To determne % punty of parscetamal by UV Spectrophotometry.

5

Determination of Amax, A{lcmli%), Deiection-Quantitation Limit and
preparation of calibration curve (Venfication of Beer's law) for any drug

by TUTV-visihle spectrophotometar.

To determine % punty of Metformin by UV Spectrophotometry

'-hl]ﬂi Ty

Effcet of pH and solvent on the UV spectrum of given compound

To dmm: excitstion snd cmission wavelength of drug by

Assay of quining nﬂphm by spectrofluonmetry

To determine effect of Quenching on fluorescence of qumine sulphate by
Auonmetry

10

Assay of sulpha drugs by colonmetry

e —

12

To determine Yopurity of amol by colonmety

To determine isosbetic point of indicator by UV Spectrophotometry

13

T4

To determine dissociation constent of indicators by UV
Content Uniformity o my v e Py e

15

Identification of AP] bv IR spectrum.

16

17

Toi multiplication of u['m NMR
Warkshop on structure elucidation of w compounds Lsing

UV, IR, NMR, and Mase

_—

To determine % purity of Parcetamol - :

19

compbipation by nmuTun method

Simultancous  cstimation  of Pacacatamol ¢ Thuprofon ¥ other

IPAL

e '- [ Fad i1} JI'FI :-h :' ﬁumn

CHN e = oo

|






_____.—-—-—"'__.-_-—-_\'_\_\_\_\_
i ' - ] MTﬂhﬂﬂﬂr
diphenhydramine, mpelenamine. :
chlorpheniramine, promethazing, cyproheptadiens,
cetrizine |

. ;}m'h T:hgnmiu agents: " | conmast medin (Synthesis:
diphenaxydate, diatrizoic scid]

5) Drugs acting on ANS
. F t 3 - -
: SAR- mmmnﬂm-nm.

Mheyclomne HCI)

b) Parasvmatholytic agents:
SAR:- Muscarinic antagonists

¢) Sympathomimetic agenis: £
SAR. b Phenylcibmolmine ciss

d) Smpatholytic agents:

No, of
practwal
hours

 Separation and qualitative anslyshs of Organic bis =
mm"h’ﬁ.ﬂ'; ving salt, acidic, phenalic, amphoteric, basic and neatral
preparations.
1. Salts (sodium benzoate, Sodium salicylate etc.)
2. Asids Mexzolc ackd, syl i clmale 4cid, ooyt sllcyiic
3. Phenols (a-Naphthol, -Naphthol, o/m/p-nitrophenol ete.
(Sulphanilamide etc.) ‘“’f"“""mmﬂmm

30










WA solutions

Tn:dy&:ﬁ:uﬂm“@ﬂﬂmwmﬂﬂm‘

| preparanons.

Tnmﬂﬂ:mq#ﬂlﬂﬂﬂfmhﬂw
veomvchicken preparhion.

ﬁnmﬂyﬁ::&ndmuuﬂmm{ﬂ&{:; of
scetylcholine sung rat'chicken dewn proparstion.
To record the concentration response curve (CRC) of Histamine on guines pig/chicke, |

To study & =fect of mepyramine oo concentraten response curve (CRC) of Histaming
msing puines pig ‘chucken ileum preparation

Demonswration Experiments -To study the effects of sutonomic drugs on rabbits eye |

Dmmm Ti the cfioct of microsomal
ﬂﬁﬂ:ﬂ*'-ﬂ! hhﬁﬂ enzyme

Case studies ( guestions based oo history. sympioms, :
medication, sdverse effects, drug imteraction, pharmacists” advice ) .

Tumhﬂmmﬂrufhlhllﬁul’mgﬂn?ﬂ?]

2

To evalue case stady of Peptic lecr dncase imimiman 3 cases]

13

To evaluate cass study of Hepatitis (mumimsm 2 cases)
To evalusie case smdy of

14

15







4 TLC of crode drugs: (T 5. Powder and TLC
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Methi, Dioscorea, Strsapan|la, Scaegh

Bitter glycosides: Gentian, Mww

Coumsaring: Psoralen, Ajmoda, Bhangrd Liggeed, Mustard
Cyanogencie and Isohioeyanateyemidest Almont &5 -
Study of Mmphnlnﬂfmd Chemical tesl for mm o '

Introduction to basic labaratory wmﬂﬂfﬂml hssue culture 4,4
production of callus culture.

Estimation of sennosides from senna.

6. Estimation of aloin fromaloe

7. Isolation of Andrographolide from Kalmegh

& W N B oo

-
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I Texibook of microbi
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| St Content No.of -
MNo. Pricticy)

A" | Separation and qualitative analysis of Organic binary mixtures | 33
containing water insoluble components having salt, acidic, phenolic,
amphoteric, basic and neutral nature (Solid + Solid, Solid + liquid,
Liquid + liquid and Eutectic mixtures) with derivative preparations.

I. Salts (sodiom benzoate, Sodium salicylate etc.)

2. Acids (Benzuic acid, salicylic acid, cinnamie acid, acetyl salicylic
acid ete) :

3. Phenols (a-Naphtol, -Naphtol, o/m/p-nitrophenol, Phenol,
o/m/p-cresel efc)

4. Strong acidic amphoterics (P-amino benzoic acid , a-amino
benzoic ncid, sulphanilic acid etc.} and weak acidic amphoteric
(Sulphanilamide ete.) K L.

5. Bases (a-Naphthylamine.o/m/ p-anisiding, diphenyl amine,
o/m/p-nitroaniline, Anfline, N-methyl aniline, N,N-dimethyl
aniline ete.) :

6. Neutrals (Benzophenone, Benzaldeliyde, Acetophenone,
Nitrobenzene, m-dinitrobenzene, scetanilide, benzamide,
naphthalene ete.) )

| Scparation and qualitatrve analysis of Orgenic binary mixmres with
denvative preparation '
2 Separation and qualitative analysis of Organic binary mixtures with
derivative preparation
3 Separation and qualitative analysis of Organic binary mixtures with
derivative preparation : :
4| Scparation and qualitative analysis of Otganic binary mixtures with
serivative 2 il
5 | Separation and qualitative analysis of Organic binary mixtures with
dertvative Eﬂpﬁ'ﬂ.im
& Separution and qualisative analysis of Orgamic bindry mixtures with '
derrvative preparation =
7 Separation and qualitative snalysis of Organic binary mixtures with
derivative preparation '
8 Separation and qualiative analysis of Organic binary mixtures wilh
derrvative preparation . ]
9 | Scparation and qualitative analysis of Organic binary mixtures with
derivative preparation ,
10 | Scparation and qualitative anslysiis of Orgusic biniry mixtores -~
I derivative preparation : ik
| i1 | Separation mwm*mdmh_-mﬂ

| denvative preparation i

‘B | Synthesis of some nic g : = pu
B L
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Cantent j
Demonstration Experiments on Central Nervous Systent: BEoniing H_SEHEE.:

Eﬂtm petiely Recording of Sterp
manstration E tral Nervous 1
nts on Cen Sf M—ﬁt-‘!_____h

Demoustration Experiments on Central Nervous

e b | e

Demonsmation  Experiments on Central Nervous swim‘ Redording of At
inflammatory

Demonsiration Experiments on Central Nervous System: Recording off Anticonyy],—
activity

Demonstration Experiments on Central Nervons System: Recording of Muscle rof-

nnl:th
To find ow Nature of Unknown Drugs Mﬂ@m Histmine, Bacl, III"":"'“E"*“EI'HIHL-

Atropine, Mepyramine and Papavenine) P P'Eﬂﬂuun

To find out Nature of Unknown l:lmgl{muﬂﬂﬁﬂ. mﬂ'ﬂh Fh‘-"lmnmm
Atropine, Mepyramine and Papaverine) using RauGuinea Pig/Chicke .
To find out Nature nrumm Drugs cm-wﬂn Histamine, Bacly, Physostigmi
Atrepine, Mepyramine and Papavesine) using Rat/Quinea Pig/Chicken lleum ""Emn::

10

To find out Nature of Unknown Drugs (Acetylcholine, Histaning, Bacly, Physostigmin, |

Atropine, Mepyramine and Papaverine) using Rat/Guinea PigiChicken licum Preparution |

11

Study on the Effects of CNS Stimulant {Coffee/Tes] on Human Volunieers.

12

Case studics ( questions based on history, etiology, smptoms, investigations, me dication, |
adverse effects, drup internctions, pharmacists' advice )

13

To evaluate case stdy of Rheumatoid arthnitis {minimum 2 cases)
To evaluate cuse stidy of gout {minimim 2 cases)

14

To evaluate ease study of Parkmson's disease | minimum 2 eases)
To evaluate case study of Altheimer's discase { minimim 2 cases )

15

Ta evaluate case study of Psychosis or Depression ( mmimum 2 cases)
To evaluate case study of mHmim

To evaluate case study of

FElmelzrise

References Books:
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3.

Rang H.P1, Dale M.M., et al-Pharmacology (1995) 3rd Edn, Churchill

livingstoneLISA.
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Popular Prakashan, Mumbai. S

Harvel, R-A., Chumpe P.C. et al —Pharmacology (1997} 2ad Edn, !..tptphlcnt{-

Raven Cnmp-lnr. Philadelphia, New York. o

Goodman and Gilman s—mwmmﬂmu 005) Edn
Pergamon Press, Singapore.

Seth,S.D. TﬂmWﬁM 1997,

Goyal, RK ELEMENTS OF h

Prakashan, Ahmadobad PHARMACOLOGY: B.S. Sha
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6 | Introduction to BCS and dI’-‘"I““m-ﬂm:ﬂnn (lassification
BDDCS(Biopharmaceutical  Dug alfecting dissolution,
System), Dissolution mechanisis, Fusctors tio apparnius lor
Intrinsic dissolution rate mmum“’-lﬂ" pasison using mode]

various dasage forms, Dissolubon pl'ﬂﬂl e Adioe)
independent method almilgﬂtj‘ww—“_ =

Corr's 1ﬂdﬂl,.Hiﬂlﬂlr"ﬂ- ratio of given PoWdar

Determmation of the angle of repose,

granules. :
Determunation of solubility of given drug at different pH

To study the compression chamateristic of different dilucis.
To optimize the concentration of suspending ageats.

To optimize the concentration of emulsifying 4gents _
To study the effect of various binders on performance of blet
To study the effect of various disintegrants on performange of tablet.

To cvaluate the physical stability of emulsion and compare with marketed product

To evaluste the physical stability of suspension and compare with marketed product

To study the Influence of temperamure on (he stability of aspirin/ ascorbic acid solution,

11| Compendial dissolution festng and duts evaluation for given tablets and capsules, =
12 In-vitro dissolution profile comparison of given tablet with reference product using
stmilarity and dissimilarity factor.

13 Enhancement of solubility of poorly water soluble drug by solid dispersion.

14 Enhancement of solubility of poorty water soluble drug by P-Cyelodextrin complexuuan,
15 Preformulation studies including drug-excipient compatibility studies.

16 | Calculation of bicavailability parameters from the given pattemn of drug absorption from
oral & TV formulations.

;ﬂﬂﬂmmam!:., =

References Books:
I. Applied Biopharmaceutics and Pharmacokinetics by Leon Shargel, Susanna Wu-Pong
and Andrew B.C. Yu. |
2. The Theory and Practice of industrial Pharmacy by L Lachman, H Licberman and J
Kamg
3. Pharmaceutical Preformulation by Carstensen T, Technomic Publishing Compeny,
Ine., New Holland Avenue, Lancaster, Pennysylvania, USA.
Remingion’s Pharmaceuticil Sciences, Mack Publishing Compuny, Faston,
Pennsylvania, : i
Pharmacokinetics by Milo Gibaldi and Donald Perrier,
Hanhook of Pharmaccutical exciphents, Royal socicty of Great Britain, UK
Stability Studies, Marcel Dekker. L
Pharmaccutical dissolution festing by Umesh V. Banker, Marcel Dekker Inc

\

« ¢f FlanrtrRsy

'

o=l D A

L

ji=







—

Practicsl - 22700P2
_--_-_'_-_._-—\_\_‘___\—\__\_

Pﬂtmulnu-un and eviluation of syru - . »
 Formulation and evaluation of oral Liguids (emulsions, lintipent, alamine lotign
o IFVBPC eic) - R ey
3. | Formmlation and evaluation of milk of uﬂwﬁ“wm h ttie gel intae
suspension, dry suspension e e
Formulation and cvalustion of diclofenac sodium gel .

I

Preparution and evaluation of face powder —
Preparation and evaluation of fipstick =L
Preparation and evaluation of cold cream | LR
Preparation and evalustion of vanishing cream

9. | Preparation and evaluation of tooth pesie’ (oot powder

10. | Formulation and evaluntion of dextrose injection

L. | Formulation and evaluation of NaCl injection

12. | Formulation and cvaluation of Ascorbic Acid injection

13. | Formulation and evalustion of Diclofenac sodium injection

Sl B Rt B B o

14. | Formulation and evaluation of any oil based injectinn.
15. | Formulation and evaluation of eye dops

16. | Formulation and evaluation of multidose injection.

17. | Formulation and evalustion of IV/periones! infusion

|8, | Formulation and evaluation of micmemulsion

1%, | Formulation and evahustion of calcium gluconate injection

References Books: : o
|. The Theory and Practice of Industrial Pharmary by L Lachman, H Licherman and
JKanig
1. Gemnaro, Alfonso B, Remington: The Scieoce and Practice of Pharmacy, Vol-1 & 1,
Lippincon Williams & Wilkins, New York _
3. Pharmaceutical Dosage Forms and Drug Delivery Systems by Ansel & others.
4. Pharmaceutics: The Science of Desage Form Desizn by Michael E. Aulton
5. Pharmaccutical Dosage Forms: Disperse sysiems: Val.l, Vol. 2 and Vol3, Ed. by
Lisherman, Leon Lachman snd Joseph B. Schwartz, Marce! Dekker Inc., New Yark
& Pharmaceutical Dosage Forms: Parenteral Medication: Vol .1, Vol. 2 and Val.3, Ed.
by MMWHMEMMMHE:_ New
York
7. GMP for Pharmaceuticals by 8. H. Willigand J§. R Storker,
Cosmetics by Poucher
Latest editions of [P, BP, USP.
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