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2. Undcrsland thc
diffclcnccs in thcs
lbrccs and lheir
relcvancc to
dill'ercnt typcs of
rnolecules.
i.Apprcciate lhc
differences in the
sn engths ofihc
internrolecular'
li)rces that arc
lesponsiblc lbr
srability of strllcrure
rhc dillcrent stites
nraller.

e

l. Undcrstind thc
propertics of Lh.

ditJtrcnl stalcs ol'
lratter.
2. Dcsclibe the
pharmaceutical
relevancc ofthe
dil'tercnt states ol'
matter to drug
delivcry syslcrns by

rct'crencc to
specilic exanrplcs
givcn in the tcrt
boxes.
l. Describe thc

solid statc.
cryslallirilr-.
solvrtcs. ilnd

(igases, liquids. solitl
crystallinc mutters:

Thcoretical
lectures.

Labolatory
cxperinlcnts

Papc[-

basccl

l+lTheoretical
lcctures.

Laboratory
cxperinlcnlsPalcr-

based

exanls

l.Undcrstand thc
theory of
drcr'nrodynanricr
and ils use l'(tr

dcsclibing cnct'gy-
rel tcd changcs ill
reaclions.
2.Understand lhc
first law of
thermodynanrics
and its use.

lilnclion and rpplicitlion

phase equiliblia and p
rulc and Therrnal dnalysi

ThcnnoLlvnilnrics. llrsl
thcmrochenlistr],
law. tlrild law. liee

Thctrrcticitl
lectrrrcs.

Laborak)ry
exp!_rirncntsI'apcr-

bascd

cxanls
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l.Undcrstand |htse
equilibria and
phase lransitions
betwecn tlre thlec
tnain Statcs ol
,natter.
2. Undcrstand thc
phase rule arttl ils
application to

dillercnt systcnts
containing nrulliPlc



l.Understand lhe
sccond law of
therrnodynanrics
and its
use.

2-UndcNland lhc
third law ot'
thermodynanrics
and its
use.

l.Delinc und
calculatc tic.^
energy linrctioni
arrd apply
thenr to
pharnraccutically
relcvanl issues.
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Thcorctical
lcctures.

Laboratory
cxPcritnelrls

l.ldentily and

describc lhe lbor
colligxtive
properlics of
nonclcctrolylcs in

solution.
LUndcrsland lIc
various t!p!-s ol'
pharnrxcculieirl
solutrons.

Theoretical
lcctures.

Laboratory
cxpcri en ls

Solutions ol'
clcctrolytcs. propcrlics

I Definc itleal ant{

leal solutions usin!
R oult's nnd
llenry's laws.
2.Calculate vnpor
pressurc lowering.
boiling point
elevation.
freezing point
hwering, and
press te tbf
solutions
of Donelcct[olytcs.

itleal an.l real collig!
pronerlics. rllolccL,lrr w{
dctcrmrnillrorl I

Thcoretical
lcclures,

Lrbora(ory
cx DcrirncnlsPlpcr-

bascrl

c\anls

LUndcrst.rnd thc

irnportant
plopcrlics of
solutions of
electrolytcs.
2.Calculate thc

conductance o1'

solutions. the

equivalcnt
conduclance.
a d lhe cquivrlcnt
conductallcc ol'
clect()lyles.
i.Apply lhe
Arrhcnius lhaorv ol

Solution of clcctrol
prop€rtics

Thcorctical
lcctures.

Luboratory
expcrimclrls

I'pcr-

bascd
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Thcrmodynamics, lirst
tlrermochemistry, se(
law. third law. liee enr

tincrio0 and applicllions
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basctl
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clcclr(rlylic
dissociation

l.Calcrlatc ionic
srrength.
2.Calculate osnrotic
coellicienls.
osnrolaliry. antl
osnrolarity-
i.Urlderstand $c
dif'ltlclces
between ostrolalitY
and
osnrolarity.

Ionic strenglh. Dc
Huchlc thcory. coctlici
tbr cxprrssi g colli!:i
plopc iesl'irpcr'-

hascd

-l-l)eor.licaI

lcctulcs.

l-uborilt()ry
cxpcrirncnts

l.Dcscribc lhc
Br"onsted-Loury
and Lewis
eleclronic theolics-
2.Understilnd thc

concepls oI acid-
basc equilibria antl
the
ionizalion ol'\\ eilk

acids and wcuk
buscs.

lorrrc cquilrblru. nrt'j
theor,res ol rciJ:!. brscr
salts. acid-base equilibliri

'lhcorctical

lcctur'cs.

Llboraloty
cxperilttcnts

Papcr-

baser.l

-i'll.Calculale
dissociation
constants Ka and

Kb and unrlerstand
the relationship
belween Ka and
Kb,
2.Urldcrsta d thc

concapts ol-pH.
pK, antl pOH ancl

thc rclalionslrip
bctwcen hydrogen
ion colrccntration
antl II

calculation of p ll. ac

con\tants. thc ctltcl ol'
strcngth and li ec cnergy

'l-heoletical

lccttll cs.
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cxpcrirne ts
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I.Underslilnd lhc
cornnron i(ln clla!l
LDiscuss thc
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the pH ofbuttc|
solutions.
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bu l lcr capncilv
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Laboriltory
cxPerirncnt!

l'aper-

basr'rl

cxilllls

-1*ll.Describe the

concept oftonicity
and its ifiportancc
irl
phalnlacculicill
systenrs.
2.Calculatc solution
tonieily rnd
ronicily
adiustnrL-n(s

isotonic solntions'fheorclical

lactur-cs.

Labor'atory
cxpcrilnenls

Papcr-
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Physiology ol nerves:
Nerve cel ls: excitation
and conduction:
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nervesi gliai
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fibcr types and
lunctiorts
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central regulation oi
visceral function: the
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Nervous syslenr
disorders ciur be

explaincd in molecular
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cardiac arrhythmias;
electloglaphic tindings
in cardiac diseasesi
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thc cardiac cycle;
cardiac 0utput;
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Respiration: Respiratory
zones: M echanics of
respilalion; air voluutcs;
rcspirator] musclcs:
compliuncc of thc lungs
an(l chcst wall:
surlactants: dilltrcnccs
in vcntilation and blootl
flow in different palts o1-

the lung

.:rLtstl

Jl!-Ll a{3
: :- 1. .ill

i,,Lt1

Dead spacc atrd uncvcn
ventilatiou; Pulrnonary
circulatiorr: Pressure.
voluurc. and tlow. Gas

transport between the

lungs and tissue;
Regulation of
respiration: Neural
control of breathing:
Respiratory centers:

Regulat ion ot
respiratorJ activity:
Chenrical lhctors: non

chernical factors
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lntroduction.
innervations ol thc rcrral
vcsselsi rcnal clcarance;
rcnal blootl llow;
gl0nlcrular l,ltration
ratc (GFR):
Mcasurcnrcnts: lllctor
at1'ccting CFIt;
Filtlation liaction:
reabsor-ption ol Na+. Cl

and glucose.
Tr.rbuloglornerular
l'eeclback and
g l()rneru lolubu lar
balance; walcr cxcretion
in: proxinral tubulcsr
loop of hcnlc; distal
tubules; collectin tlrrcts
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the cornter cun ent
nrechanisrrl role of
urea; water diuresis lnd
osmotic diuresis;
acidification ol thc
urine: H+ sccrction;
reaction with buffers;
ammonia sccretion:
t'actors affccting acid
secretion: bicarbonate
execration; regulation of
Na+, K+ and Cl -
excretion
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+,n Introduction to Virology and
gereral cllaracters
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Classitication of viruses
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POXVIR IDAE(hunran pox

disease). ADENOVIR I DAEladcno
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Envcloped Segnrcntcd

Singlc-Strandcd RNA Viruscs
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Rhabdovinrs lanr ily: genus
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responses.
.discuss natural killer cells

l
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:.L1_,*
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.describe nrajor
h istoconrpatibility class l,l l
nrolcculcs,
. how the protcins in a

conlplerxcnt systcm frnction 10

destroy extraccl lular pathouens

.:rLLLl
,f *, Cytokines:

Properties of cytokines
Biological lunctions of
cytokines
Cytokines fanrily

JJj

e! .!l1,si.LJl
jl.+ll &

.r.c',L;ll a1ir.
L-":Sll

Adaptive inrnrune response:
.Describc thc charactcristics ol'

adaptive immunity,
.cxplain ccll functions (basics

of B and T cells).
.dcscribe thc fbrnration of B

and T cells.
.discuss huuroral irlnrLtn ity

(How B cclls ftrnction ),
.explain cell mediated

immunity 1 T ccll types and

functioning),
.Sumnrarize how the cells wolk

togcther fbr an adaptivc

imrnune response.

+:llr -+6-;

rrl^rl

Antihodies characteristics
t'eatures:

-Distinguish betu,een thc overall
structure and the tlne structurc
of antibodics.
.Dcscribe the variablc and

constant rcgions of an

antibody's light and hcavY

chains.
.Name and cornpare dle
biologrcal and clrerttical
characteristics of the tl ve

classes of antibodies.
. Contrast conventional
antibody and ntonoclonal
antibody develoPtrent:
conceptualize the Procetlure for
monoclonal antibodY scrcening;

and discuss hybrid monoclonal
an I ibod ics

4A

l

-,1



1Sr'5r"
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!-,;r ir)!li:
!-L--lr

+JL Hypelsensitivity rcacti()ns:
.classification oI
hypcrsensitivity types with
respcct to the participating
irn rlunc efl'cctors and
mechanisrus ol tissue damagc.
.Undcrstand hou, nornral T ccll

and B cell antigen rccognition,
signalling. and el l'ector
tilnctions contribute to
hypersensitivity.
.Recogn ize Ihe collrn]on

clin ical manifestaonsti ol'the rl

types of hypersensilivity.

irisi^l

kl)b u:
s'ull jtt^jl,

.j)l, Tunror inrmunology:
.understand how the inrnrune

system nrounts an inlnlune
[esponse against tumors
understand how turtrors evade

imnrunity
. review strategies to c0tr,lbal

tunlors bascd on
inrmunothcrapy, inc lud ing
passive and activc
immunizatiorr

,,,iil.:ll ;-c.L;ll

i-E-)l .ArJ
.t<n

Autoirnnrune Diseases :

.Understand horv di f'l'erent

autoinrnrunc discases arc drivcn
by the recognition of dil'ltrcnt
autoantigcns and havc dill'crcnt
ct-lbctor nrcchanisnrs that rcsult
in in jur.v

t'r;

i
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Aninral agents& vectors ol hunlan disease -5

edition bY Beaver& Jung

Medical Microbiology 24'r'ed. (2007) by
-lawetz

Atlas of hclntinthes& Plotozoa,

rh
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The,.rrctical
lccturcs.

Lxbo.Jr(nJ

.,pJr.lt r-i.a3 6 
jj,^i

Sohrbiliry and distrib
phcnonrcna. solvcnt_s

Detine saluratcd

solution, solubilitY, and

unsaturalcd
solution.

Describe arrd give

cxantplcs olpolar,
nonpolar. und

intcractions. solubilitY
gases in liquids.

olar'solvcrrts

.;- )'.J ll JSjlI +;-f --,rl in" !-,;ilt 6.:l+Jl # '
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Papet'-

based



Papcr'-

bascd

Theoretical
lecturcs.

Laboratory
expo irrrents

SolLrlrility ol liquids
liquiLls. solrrbility ol r

ionic solids in liquitls.

Delinc conrplctc and
pa ial miscibility.

llnderstand the l'act0rs

contrrrlling tlre solubility
olwcak electrolytes.

-'l+2Thcolctical
lcctures.

Laboratory
expcrirrents

distriburion

solvcnts-

of sol Describe rvhat a

distribution coclllcient
and paflition
coel'licient ale and their
inrporlancc in

pharmaceutical
systenrs.

Papcr-

[rascd

.1+ 2 l
Dcfilre reaction ratc.
reactiol order. and
nn)lccularity.
Undcrstand and apply
apparenl zcro-ordcr
ki ctics lo rhe

praclice ofphamracv-
Calculalc hall--lil'c xnd

shelf Iit'c of
phrfillaccuLicxl producls
and druqs.

Chemical kinetics
stability. rrtc and order
rerctions-

Papcr'-

b.rsed

exams

ThcorcLical
leclrrci.

Labolatotl
cxpcr'irnenls

Dcscribc thc irr llttenct' ol'
tcrnpcraturc. ionic
strcngth,
solvcnt, pH, and
dielectric conslant on
rcaction rates.

Inllucncc ol- tcrlrper lure
othcr lir!tors on rcactions

Thcorctical
lccturcs.

Lrboratory
experirnents-

l'apet'-

bascd

:j *lCalculate thc incrcasc in

mtc collsturl as a

linction of
terlperattn'c.

Describe thc factors

lhal i11lhlencc solid-statc
chentioal
kinctics.

Theoretical
lecturcs.

Labolatory
cxpclilrcnls

Dccorrposition of rncdic

age ls and accclct
stability analysis.Pnper-

baserl

,1+lInterl'acial phenonrenaThcoretical
lecturcs-

Lahorit!ory
expcr'irrlents

Papct-

hascd

cxllnls

llid-to nr r\xnl
i\

Calculatc surlace anrl

inlcrlhce lensiorts,

surface tiee
c crgy. its changcs. *ork
ofcohesior atrd

adhesion,

Electric propcrtrcs

inter'llces, slrlcai
coefllcient

Thctrrctical
lccturcs.

Laboratoty
expcrirncnts

Paper-

bascd

cx illl]s

Dilltrenliillc xtllong
dillcrenl lYPcs ol'
intcrllces xn(l Jescribe
rclcvnnt c\ilnrples irt tl]c
pharuracculical scilnccs.

Urldcrstand thc tcrrlrs

surlilce tension and

il1tcrfacial lcnsion
and their application irl

phrrlnitceuticnl scicnces.



and sprcadin,,: cocl licicnl
lbr dit)crent typcs ol'
irlcrliccs.

Under'slanrl thc
lrrchanisms of
adsolption on liquid antl
solid inrcrt'aces.

Classily surlace-activc
agcnts alrd apprcciate
their applications
in phamracy.

I'apcr'-

bascd

cxtnls

Thoorctical
lcclrrres.

Laboratory
expcrirnenls

Adsorytion
inlerlaccs.
aScnts

al lir

Differentirte hctwcen
dil'terenl types ol'
colloidal systcms
and lheir rrain
charactcIislics.

Tlrcoretical
lectures.

Lab(rrarorJ
c)i pcrilrcnls

Colloids. disperscd sys

and its pharmaceu

application, types
colloidat systenrs

Papcr-

bascd

Appreciatc lllc nrirj,rr
kinctic l)ropcrlics ot
colloids.

Undcrstancl tho nrain

clectrical propcrlics ol'
colloids and
their application Ibr thc

subilily. sensitiz tiorl.
and Drotective
action ol'colloids.

kincric propcrlics. dil lirrl
zcta potcntial. solubilizil
ol collt,id:rl systcnrs

l-hcorcticirl
lcctr.rtes.

Laboratoty
experilnc ts

Pilpcr-

hascd

cxallls

1.2 I

.l'l

l.l t1

lll H

Define rheology. pror ide

exarnplcs offlttitl
plrarnraceutical
p!oducts exhibitirg
various rhcologic
bclraviors. and

describc Ihe aDPlicatiorr

ofrlreology irr the
phaflltaccutical
scicnccs and pr'acticc trf
phar acy-
DitTerentiate tlorv
properties and

corresPondillg rheograllrs
betwecn Newlonian and

non-Newloniall
materials.

Rhcology. Ne$'tonian
non-ncwtonian systcms

Thcoretical
lcctures.

Ltboratoty
cxPcrirrcnls

PaIcr-

l)irscd

Undcrst nd ilnd calculiltc
lhe eflacls ol'
ter]lpcraturc on
viscosity and tccognizc
sinrilarities berween
viscous
tlow and ditRrsion
rclativc tl) lcmPcrattrl r'-

Rccognize orld identilY

specillc rheologic
bchaviots with
tlreir corrcsponding

tants

Thirotropy. dctc ninlti
rhirorronY.

l_lrcorcticul

Laboratoty
experilrentsPaptt'-

buicd

-'t 
+: l{)
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principles

*M icro mcasurcurcnt
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Introduclion!)L.
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*Dnrgs tiom natural
sources, cnttl tlrugs,
ofl'ic ial and non-otllc ia
drugs

*Microscopical

identilication of
cnrdc drugs atrd

cell contents.
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2+lIntroduction
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Introduction:
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pathr.vtys
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Volatilc o ils Volatilc oils:
introductior'r.
chentistry.
biosynthesis,
hydrocarbons
as volatile oils.
alcohols as

volatile oils,
aldehydc as

volatilc oils.
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bclladonna
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identiflcation.
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oxides as

volatile oil,
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List the advaDtagcs and

disadvantages of r.rsing liqui
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Solubility:
Factors at'tectir
solubility;
expression of
dissolution:
dissolution ratt
vcrsus solubilir
prcparation of
solutions
containing non
volatile nraterir

Detine solubility and descril
how dilGrent lhctors increar
or dccrcase solute solubility
a givcn solvent.

J1l

..lr.:-i.l

G-s: !).1-
irlJjiii
i,La

Official solutio
classillcation o

olllcial solutio
preparation anr

uses,

Compare and contrast liqr.rid

dosagc forms to traditionill (

dosage tbnrrs,

I rl

_!.. \,F
irllnir
!L.

Aqueous
solutions
containing
aromatic
principles;
aromatic water
methods of
preparations;
stabiliry.

Corrrparc and contrast liqu irl

dtrsagc f'trrnts to traditional (

dosagc lbrms.

3+2

JL!;l

i.- ,.1)L
iJlJrn;
iJ-.

Synrps: sugar
bascd syrups:
artificial and

sorbitol based

syrupsl stabilit
of syrups.

Cont;rarc and contrast liqttitl
dosagc ttrrnrs to traditiottirl (

dosagc lbrnts.

I []

Jt5!l
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iJlJ+in
i-r.!'

Preparation of
solutions using
rlixed solvetrt
systcms; slliriti
and clixirs.

Evaluate and selcct a propel
solvcnt and delivery sYsteur

a givcrr solute,
purposc, and/or patierlt
population

3+2

!-rL
3l.r:n

Extractionl
nlacefation an

pcrcolation.

EvalLrate arrd select a prope

solvent and delivery systenr

a givcn solute,
purposc, and/or Patient

rrllttiott

lr2 1
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S
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.-allj.i-
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Evaluatc and sclect a ProPcl
solvent and delivery sYstettt

a given solute,
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3+2 t0Detine claritication process

and explain its essential
elenrents

uLnl

l)) !Jln
3lJ.ii;
i-Lc

Dellnition and
methods of
clarificationl
aids in
clarillcatiorr-
Dispersed
systenls: their
classilication;
cornparisons
l)etwccn dillc

tclIS

.-1L';l
._.,,n
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4,Lc

3+2Dctlrre and tlillcrentiate the
tirllowing teflrs lionr one

lnothcr: Lyophobic, Lyoph
Hydlophobic, Hydrophilic,
Anl hi hilic

Colloidal
dispersions;
lyophilic;
lyophob ic.

oti;l
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;Jlln;
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,.1+lDcfinc suspension and expl
its advantageous and

disadvant.rges!rln
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Coarse
dispersion;
suspensions

jt:;l

3+lIdcntify drc desired featurcs
a sLrspcnsion and exPlain
these benetit patient
administration.

lr.xplain the role ol-sttspenili
agcnts wllcn itdded to a

crsiorr nrcdiLtt'ttclis

Coarse
dispcrsion:
suspensions
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harrrracisl.s alc associ

ordcr to adtlt css allc
atcd with cosrlletics throughout histttty

rgy and to incorporate activc lllc(licrlion

irr costt'tctrcs
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r5sjLj.ll
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Anscl's phartnaceutical dosage torrrts

clrLt tlc livc S stcm. Nintlr Edition
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third ed ition
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Ditlerentiate betrveen a

suspcnsion. an enrulsion. a 
1

and a nragnra



+,,iL:!l ;-:L-Jl
http:/,'www.thepoint. lrvrv.conr/Al lcn9e 4+rrislYl el!1

t

I



, i.ll -i,-a . zl t"i

+ Igr* "'i+

i-t)Jl .:lr-rtj .:l-'Jl lj.. .(t

Jli:J 4 ,/ 15 4-'- I - JAj -:LeL l
J.rYl lJl F,sll ,,c,J!'Jl . j!+.+ nllr "L-l .1

c._^J 4:rJl crJ4sl .:L!Ll
.! *.sll iJ+ jJlr L-L

rlJl J+

tJ lJrlJ+::lJi-l .9

I.!r tl

jul J.r .2

tJJl J*ill /ifrJJl ijJr
J Jl I ..li-ill/4ljj\:Jl i-Jl

..jL-rl rl&l 11)U .4

rJiJ:Jl l.-b:ll .:Jl)tn-l 5

J e;Jl aiJ .;c -)ltll a+i

J"Jl

u.)JSJl !jl$l .8

.al)lnyJsll c.l.hsj a.]JCl Ft6)lJ .JlJlJ
.dir \.djL-ir .:rL.rlYl d4-Li

J iJUJ-jll -l-c r.jli; g-j)lll e1 r:ll

L2-!l 4,irift .:-rl--, t-l r

irl i++ll)).il a

t t Llill1 lri:(5-n

iJlJ.1,

Jji"":l-r
JI+iil

Lr-)jj-Yl i}.c e-i: *:*'C.:-
rr.Jl + l0

&tol*Jl,rirl ..ll el&l alrjll ,3t rJiriJ.

lrill



2+ -leflnitior'rs a!rd telnrsl
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Anrino acicls
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2+3Chcrrical rcactions-
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curve calculatillg
isoelectric point val
Examples and
questions. Non
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Structules, existence
arrd clinical value
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l+ .lPeptidc bond,
rcsonance lortt'ts.

isomers, physical
proper-ties and chenri
reactions. Essential
poly pcptides in hu

body, stlrctures. rol
and c linical values

Peptidcs

9;L.Jl
i.I"Jr

iJuLi;) |

o+_,-Cl
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Methods of protein
study: Protein
purification, ccllular
localization. prolcon'
and bioinlornratics.
structure predicatiorl
and sirnulation
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-:-E:Jr
!f^Jl

Carbohydlates Chemistry and
cl:rssification,
bionrcdical irtportan
classification of CH(
Stereochenristry of
rnonosacchatidcs.
rnetabolism ol CLIO:
Physiologically
inrportant
rronosacchatitles.
glycosides.
disaccharides.
polysacclrarides
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Lipids lntroduction.
classit.icatron of lipi
tatty acids (F.A).
nonrenclature ot' F.A
saturated F.A,
unsaturated F.A.
plrysical and
physiological proper
ol F.A. nretabolisnt
lipids. Phospholipid
lipid peroxidation a

antioxidants, scpilrat
and identification ol'
lipids, anrphipathic

ids
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nrcs Structures and
mcchanism.
nomenclaturc,
classification,
mechanisms ol'
catalysis,
thermodylramics,
specilicity, lock and

key nrodel, induced
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stabilization, dYnanl

and functiou. alloste

nrodulation. Biolo I
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function, cof'actors.
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K inctics Ceneral principles.
tirctors el ltcring
enzynre rates {substr]
conc.. pH, tenlpcriltu
etc), single-substrate
reaction (Michaelis-
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kiuetic constants.
Examplcs of kinctrc
qucstir.tns and solLrtic
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Enzyme inhibitio Reversible inhibitors
conrpetitive and non-

compctitive inh ibitio
rnixed-type inhibitior
lrrcvcrsible inhibitio
Inhibition kinctics ar

binding affinirics (ki'
questions and solul ic
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F-nzvnres: Contro
activity and uses

inactivators

multi-substrate
reilctions, lernary-
cornplex mechanisnr
ping-pong mechan is

uon-M ichaclis-Mcn
kinetics, prc-stcady-
statc kinctics. chcrlli
mechanisms
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JLL:];Y1

r+trl1

.JJ].l
.r_.rl+ll
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Nucleic Acid:
B iological ltncti
of DNA
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