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Identify and describe the essential | Interpretation of
parts of aprescription prescription or
Explain the legal and professional | medication orders. 8 59 ol lial
requirements of avalid
prescription.

Define measurement systemsand | Systems of
explain their importancein measurement 3
pharmaceutical practice. L8 5 5 ol lidl
Compare these systems in terms of
units and applications.

Define density as mass per unit Density, specific
volume. gravity

Define specific gravity and Relate b8 ) 5 ol sl
specific gravity to density in
practical applications.
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Define specific volume asthe
volume occupied by a unit mass of
a substance.

Cdculate:

Density from mass and
volume

Specific gravity from
density values
Specific volume from
density

specific volume

b8 ) 9 il ylaal

Describe different ways of
expressing concentration in liquid
and solid dosage forms.

Define and differentiate between:

Percentage weight in
volume (% wi/v)
Percentage weight in
weight (% w/w)
Percentage volumein
volume (% v/v)

Percent strength,
ratio strength, and
other expressions
of concentration

8 )5 <l jladl

Define dose, dosage regimen,
and doseinterval.
Perform dose calculations

Calculation of
doses

8 )5 <l jladl

Adjust doses according to patient-
specific factors, including:

o Body weight (mg/kg,
g/kg)
Body surface area (BSA)
Age (pediatric and
geriatric considerations)

calculation of doses
patient parameters

R85 <l jladl

Explain the importance of accurate
formula adjustment in pharmaceuti c;

compounding.
Apply reducing and enlarging
formulas

Reducing and
enlarging formulas

)5 <l jladl

Define altering product
strength in pharmaceutical
preparations.

Describe the advantages of using
stock solutions

Define alligation

Altering product
strength, use of
stock solutions,
and problem

b8 ) 9 <l plal




solving by
aligation

Define isotonic solutions and
explain their importance in
pharmacy. Differentiate

between isotonic, hypertonic, and
hypotonic solutions.

Isotonic solutions

18 )5 Sl plaal

Define buffer solutions and
explaintheir rolein resisting pH
changes.

Describe the importance of
buffersin pharmaceutical
formulations

buffer solutions

b8 ) 9 il ylaal

Define electrolytes and el ectrolyte
solutions.

Differentiate between strong and
weak electrolytes.

Define millimole and

milliequiva ents as a measure of
amount of substance.

Electrolyte
solutions
(milliequivalents,
millimoles and
milliosmoles)

) 5 &l jLadl

Calculate millimoles and
milliequival ents from mass and
molecular weight

Electrolyte
solutions
(milliequivalents,
millimoles and
milliosmoles)

Define parenteral dosage
forms and explain their
importance.

Define intravenousinfusion and
distinguish between:

e Continuousinfusion
e Intermittent infusion

Intravenous
infusions,
parenteral,
admixtures, rate-
of-flow calculation
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13" edition Philadelphia,
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and Wilkins, 2010
Laboratory Manua for .
Practical Pharmacology
adopted by the department.

Ansdl HC, Stoklosa M J.
Pharmaceutical calculations
101, 13" edition
Philadel phia, PA:
Lippincott. Williams and
Wilkins, 2010
Code of Ethicsfor
Pharmacist.
American Pharmaceutical
Association
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Physiology of nerves. Nerve cells;
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-Enterobacteriaceae:
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States of matter, 1. Understand the nature of | 3+2 1
binding forces theintra- and intermol ecular
between forcesthat areinvolved in
molecules, and stabilizing molecular and
The gaseous state | physical structures.

2. Understand the
differencesin these forces
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and their relevance to
different types of molecules.
3.Appreciate the differences
in the strengths of the
intermolecular forces that

are

responsible for the stability|
structuresin the different state
matter.

Liquids, solid and
crystalline
matters; The
liquid crystalline
state and The
supercritical fluid
state

1. Understand the properties
of the different states of
matter.

2. Describe the
pharmaceutical relevance of
the different states of matter
to drug

delivery systems by
reference to specific
examples given in the text
boxes.

3. Describe the solid state,
crystalinity, solvates, and
polymorphism.

Therma  anaysis
phase equilibria, pk
rule and s
dispersion

1.Understand phase
equilibriaand phase
transitions between the three
main states of

matter.

2. Understand the phaserule
and its application to
different systems containing
multiple

components.

Solutions of 1
electrolytes, proper
and concentra
expressions

1.ldentify and describe the
four colligative properties of
nonelectrolytesin solution.
2.Understand the various
types of pharmaceutical
solutions.

ideal and rea solutit
colligative propert
molecular we
determination

1.Define ideal and real
solutions using Raoult’s and
Henry’s laws.

2.Calculate vapor pressure
lowering, boiling point
elevation,

freezing point lowering, and
pressure for solutions

of nonelectrolytes.

Solution of electroly
properties, Theory
dissociation, Theory
strong electrolytes

1.Understand the important
properties of solutions of
electrolytes.

2.Calculate the conductance
of solutions, the equivalent
conductance,




and the equivalent
conductance of eectrolytes.
3.Apply the Arrhenius
theory of electrolytic
dissociation.

lonic strength, Det
Huchle they
coefficients
expressing colliga
properties

1.Calculate ionic strength.
2.Calculate osmotic
coefficients, osmolality, and
osmolarity.

3.Understand the differences
between osmolality and
osmolarity.

Solubility
distribution
phenomena, solvi
solute interactid
solubility of gases
liquids,

Define saturated sol ution,
solubility, and unsaturated
solution.

Describe and give
examples of polar, nonpolar,
and
semipolar solvents.

Solubility of liquid
liquids, solubility
solidsin liquids,

Define complete and partial
miscibility.

Understand the factors
controlling the solubility of
weak electrolytes.

Determining
thermodynamic
and kinetic
solubility, Poor
aqueous sol ubility,
Measuring
solubility

Define thermodynamic
solubility and kinetic
solubility.

Define poor aqueous
solubility in the context of
drug development.

Describe experimental methods
for determining solubility

distribution of soll
between immisc
solvents.

Describe what a distribution
coefficient and partition
coefficient are and their
importance in
pharmaceutical

systems.

lonic equilik
modern  theories
acids, bases and s
acid-base equilibria,

1.Describe the Br'onsted—
Lowry and Lewis electronic
theories.

2.Understand the concepts of
acid-base equilibriaand the
ionization of weak acids and
weak bases.




calculation  of 1.Calculate dissociation
acidity constants, | constants Kaand Kb and
effect of ionic strer|] understand

and free energy the relationship between Ka
and Kb.

2.Understand the concepts of
pH, pK, and pOH and the
relationship

between hydrogen ion
concentration and pH.
Buffered and isot{ 1.Understand the common
solutions: Bu ion effect.

equation; bu 2.Discuss the factors
capacity influencing the pH of buffer
solutions.

isotonic solutions | 1.Describe the concept of
tonicity and itsimportancein
pharmaceutical systems.
2.Calculate solution tonicity
and tonicity adjustments.
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2- Fadt track: Physical Pharmacy by Alexander Taylor Flore
and David Attwood.
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Physiology of nerves. Nerve cells;
and conduction; excitation

of mixed nerves; glia; Properties
neurotrophins; Nervefiber types
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Introduction; innervations of the
renal vessels; renal clearance;
renal blood flow; glomerular
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3 ntroduction to Parasitology and
classification
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Protozoa: Pathogenic
Amoeba (Entamoeba
histolytica)
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i |Cont. Commensa amoeba and
diseases caused by free living
amoeba.
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Flagellates of GIT and
reproductive system.
Ciliates ( Balantidium coli)
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s flagellates of blood and tissues
( Leishmania)
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3 lagellates of blood and tissues (
Trypanosoma)
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Protozoa: Haemosporidia
(Plasmodium spp.)
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s lotozoa:  (Toxoplasma gondii)
Coccidia
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- Helminthes classification
- Cestodes (Taenia spp.,
Hymenol epis nana)
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Cont. Echinococcus spp.
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3 | Trematodes: Schistosoma spp.
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Nematodes (Ascaris,
Hookworms)
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Cont. Enterobius,
Trichuris

el ey o) -1
ailadll

A slsh ) sall
alidal dan o gl
llahl) ¢ gl
(O 5 Lz;\jﬁ!\)
(DNA <l s il 5
& RNA

¢85 Viruses)

L il Gl
Azl Lgdle a5
lllall sy o) -1
Gad i 5,k
ALl Lyl
e Jie) Adlisdl)
Sluall g ecbia gl
(M\} :\J:.\:\;.“
lgmmilias e 2y
5 jsadll

Introduction to Virology and
genera characters
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Reproduction and isolation
methods for viruses
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Anti-viral therapy and gene
interaction
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Classification of viruses
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DNA J) <l g yudll
HERPESVIRIDAE Jeiis
(HSV1&2, Varicella Zoster
HV4,5,6,7,8),
POXVIRIDAE(human pox
disease),
ADENOVIRIDAE(adeno
disease),
PAPOVIRIDAE(HPV and its
different types),
HEPADNAVIRIDAE(HBV),
PARVOVIRIDAE(B19)
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Enveloped Segmented
Single-Stranded RNA
Viruses (Influenza A,B,C),
Enveloped Nonsegmented
SSRNA
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Viruses(parainfluenza,
mumps virus, measles
virus, RSV), Rhabdovirus
family; genus
Lyssavirus(Rabies),
Flavivirus, ssRNA +ve
sense(HCV), HIV,
Nonenveloped
Nonsegmented ssRNA
Viruses: Picornaviruses and
Cdliciviruses
(Picornaviruses HAV),
Nonenveloped Segmented
dsRNA Viruses:
Reoviruses (rota & reo),
Prions and Spongiform
Encephal opathies
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Innate immune response;

* Describe the
characteristics of innate
immunity,

Describe physical and
chemical immune barriers,

sexplain immediate and
induced innate immune
responses,

ediscuss natural killer
cells,

«describe major
histocompatibility class 1,11
molecules,

* how the proteinsin a
complement system
function to destroy
extracellular pathogens
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Cytokines:

Properties of cytokines
Biological functions of
cytokines

Cytokines family
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Adaptive immune
response:

*Describe the
characteristics of adaptive
immunity,

sexplain cell functions
(basicsof Band T cells),

edescribe the formation of

Band T cdls,

«discuss humoral
immunity (How B cells
function),

sexplain cell mediated
immunity ( T cell typesand
functioning),

*Summarize how the cells
work together for an
adaptive immune response.
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Antibodies characteristics
features:

-Distinguish between the
overal structure and the
fine structure of antibodies.

*Describe the variable and
constant regions of an
antibody’s light and heavy
chains.

*Name and compare the
biologica and chemical
characteristics of the five
classes of antibodies.

* Contrast conventional
antibody and monoclonal
antibody devel opment;
conceptualize the
procedure for monoclonal
antibody screening; and
discuss hybrid monoclonal
antibodies.
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Hypersensitivity reactions:
«classification of
hypersensitivity types with
respect to the participating
immune effectors and
mechanisms of tissue
damage.

*Understand how normal T
cell and B cell antigen
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recognition, signalling, and
effector functions
contribute to
hypersensitivity.
*Recognize the common
clinical manifestaonsti of
the 4 types of
hypersensitivity.

Tumor immunology:
sunderstand how the
Immune system mounts an
immune response against
tumors
understand how tumors
evade immunity
* review strategies to
combat tumors based on
immunotherapy, including
passive and active
immunization
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Autoimmune Diseases :
*Understand how different
autoimmune diseases are
driven by the recognition of
different autoantigens and
have different effector
mechanisms that result in
injury.
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Animal agents& vectors of human disease 5™
edition by Beaver& Jung

Medical Microbiology 24" ed. (2007) by
Jawetz

Atlas of helminthes& Protozoa,

-Principle of immunology by kuby 7*" ed. 2007
Lippincott illustrated review microbiology 2"
ed. By Harvey




Lancet, International Journal of Medical
microbiology
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https.//asm.org. American Society of for
Microbiology
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Complexation | Define complexation and | 3+2 1
explain its importance in
Classification | pharmaceutical systems.
of complexes,
Metal Classify complexes based
.| complexes on their structure and
1 Organic bonding

molecular
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complexes
Inclusion
compounds,
Methods
analysis

of

Describe analytical met
used to study
formation

com

1

Diffusion

Introduction,
Steady state
diffusion,
Fick’s first law
of diffusion,
Fick’s second
law

Define diffusion and
explain its significance in
pharmaceutical systems.

State and explain Fick’s
first law mathematically
Explain Fick’s second law
in relation to non-steady-
state diffusion

Diffusion
through
membranes,
Permeability,
Diffusion
driving forces,
Lag time,
Apparatus and
methods for

assessing drug
diffusion

Describe the mechanism
of drug diffusion across
biological and synthetic
membranes.

Relate permeability to
diffusion coefficient and
membrane properties.
Explain the setup and
working principles of
diffusion apparatus.

Chemical kine

and stability,
and  orders
reactions,

Define reaction rate,
reaction order, and
molecul arity.
Understand and apply
apparent zero-order
kinetics to the practice of
pharmacy.

Calculate half-life and
shelf life of
pharmaceutical products
and drugs.

Influence
temperature
other factors
reactions rate

Describe the influence of
temperature, ionic
strength, solvent, pH, and
dielectric constant on
reaction rates.




Decomposition
medicind  ag
and acceleri
stability analysig

Calculatetheincreasein
rate constant as a
function of temperature.
Describe the factors that
influence solid-state
chemical kinetics.

Interfacial
phenomena

Classification
of interfaces,

Liquid
interfaces,
Surface and
interfacia
tensions,
Surface free
energy ,
Measurement
of interfacia
tension,
Spreading
coefficient

Differentiate among
different types of
interfaces and describe
relevant examplesin the
pharmaceutical sciences.
Understand the terms
surface tension and
interfacial tension and
their application in
pharmaceutical sciences.
Calculate surface and
interface tensions,
surface free energy, its
changes, work of
cohesion and adhesion,
and spreading
coefficient for different
types of interfaces.

Adsorption at lig
interfaces, surfa
active agents,
Systems of HLB|
Classification,
Adsorption at s
interfaces, The
solid gas interfa(
The solid liquid
interface, Wettir
and wetting age|

Understand the
mechanisms of
adsorption on liquid and
solid interfaces.
Classify surface-active
agents and appreciate
their applications

in pharmacy.

Electric proper
of interfaces

Understand the Electric
properties of interfaces
and applicationin
pharmaceutical sciences.

Calloids, dispel
system and
pharmaceutical
application, type
colloidal system

Differentiate between
different types of
colloidal systems and
their main characteristics.




Rheology,

Newtonian
and non-newtor
systems,

Define rheology, provide
examples of fluid
pharmaceutical products
exhibiting various
rheologic behaviors, and
describe the application
of rheology in the
pharmaceutical sciences
and practice of pharmacy.
Differentiate flow
properties and
corresponding rheograms
between Newtonian and
non-Newtonian materials.

Thixotropy, and
determination
thixotropy.

Definethixotropy asa
time-dependent shear-
thinning behavior
Explain the structural
breakdown and recovery
process under shear..

Micrometrics

Particle size
and size
distribution

Methods
determining part
size Particle g
and surface area

Define micrometrics and
explain its importancein
pharmaceutical sciences.
Describe particle size
distribution and its
significance.

Describe and compare
common techniques for
determining particle size

Methods for
determining
surface area,
Derived
properties of
powders
(porosity,
packing
arrangements,
densities of
particles,
bulkiness and
flow
properties)

Students should be able to
explain and evaluate the
following: Porosity and
Packing Arrangements,
Densities of Particles,
Bulkiness, Flow Properties

Pharmaceutical
polymers
Introduction
(history,
general
concepts,
synthesis)

Define polymer s and
explain their importance
in pharmaceutical
applications.

Define copolymer s and
distinguish between their
types




Copolymers
and polymer | Define and differentiate
blends between:
Thermoplastic
and thermoset e Thermoplastic
polymers polymers
e Thermosetting
polymers
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1- Alfred Martin et a, Physical Pharmacy,6th edition,2010.
Laboratory Manual for Practical Physical pharmacy adopted by
department.
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1- Physicochemical Principles of Pharmacy by Alexan
Taylor Florence and David Attwood.
2- Fast track: Physical Pharmacy by Alexander Taylor Flore
and David Attwood.
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Genera
Introduction

*The Scope of
Pharmacognosy,
definitions and basic
principles

*Micro measurement
and magnification.

2+3 1

Introduction

*Drugs from natural
sources, crud drugs,
official and non-official
drugs

*Microscopical
identification of
crude drugs and
cell contents.

Introduction
pharmacognosy

*Classification of
natural products.

*Microscopical
identification of

crude drugs and

cell contents Flavonoid
Ruta graveolens.

Introduction
pharmacognosy

* Plant nomenclature and
taxonomy.

* Extraction and

separation techniques.




Production of
crude drugs

* Cultivation, collection
drying and storage

*Extraction and
separation techniques.

Production of
crude drugs

*Deterioration of crude
natural products

* Chromatography
Isolation of citric acid
from lemon juice.

Natural products

* Pharmacological activi
of natural products

* Chromatography.

il Gl il

Natural products

*Chemistry of natura d
products
* Paper chromatography

Quality control

*Quality control

* Paper chromatography

Phytochemical
investigation

* Phytochemical
investigation of herbal
products

*Introduction to
thin-layer
chromatography

Separation
technique

* Separation technique

*TLCon
microscope slides.

Bioassay-guided
fractionation

*Traditional plant
medicines as a source of]
new drugs.

*Partition
chromatography for
separation of volatile oil




Tissue culture | * Tissue culture of
medicinal plant | medicina plant

*Effect of activity
adsorbents on Rf values
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Phar macognosy,16th edition,2009,Elsevier
Health Sciences.
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and clinical

values

Proteins:
Structure and
conformations of
proteins, Primary
structure,
Secondary
structure (a helix,
B sheet), tertiary
structure,
quaternary
structure.
Classification,
synthesis, cellular
functions
(Enzymes, cell
signaling, and
ligand transport,
structural
proteins), protein
in nutrition
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sequences.
Methods of
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Protein
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cellular
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proteomics and
bioinformatics,
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simulation
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specificity, lock
and key model,
induced fit
model, transition
state
stabilization,
dynamics and
function,
alosteric
modulation.
Biological
function,
cofactors,
coenzymes,
involvement in
disease

Kinetics: Genera
principles, factors
effecting enzyme
rates  (substrate
conc., pH,
temperature, €tc),
single-substrate
reaction
(Michadlis-
Menten kinetics),
kinetic constants.
of

Examples
kinetic questions
and solutions.
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Enzyme
inhibition:
Reversible
inhibitors,
competitive and
non competitive
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ternary-complex
mechanisms,
ping-pong
mechanisms,
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MichaglisMenten
Kinetics, pre-
steady-state
Kinetics, chemica
mechanisms
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Nucleic Acid:
Chemical
structure, nucleic
acid components,
nucleic acid
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nucleotides and
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(Properties, base
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structures
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Biochemistry of
extracellular and
intracel lular
communication:
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membrane
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function;
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dynamic

structures of
membranes,
asymmetric
structures of
membranes,

Artificial
membranes
model, the fluid
mosaic model,
membrane
selectivity,
physiological
functions of
plasma
membranes
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Biochemistry of
the endocrine
System:
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target cell
concept and
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transduction
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digestion, and
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e Essentia and trace
ions: lron, copper,
sulfur, iodine

e Nonessential ions:
Fluoride, bromide,
lithium, gold, silver
and mercury

e Gastrointestinal
agents. Acidifying
agents

e Antacids

¢ Protective
adsorbents

e Topical agents

e Dental agents

¢ Radiopharmaceutical
preparations

¢ Radio opaque and
contrast media

(sl

e To prepare and
submit calcium
carbonate (CaCO3).

e To prepare and
submit magnesium
carbonate (MgCQO3)

e To prepare and
submit Zinc sulphate
(ZnSO4).




e To prepare and
submit Potash alum
(K2S04. Al2(S04)3
.24 H20)

e To prepare and
submit Boric acid
(H3BO3)

e To prepare and
submit aluminum
hydroxide.

e To perform limit test
for chloridein given
sample.

e To perform limit test
for sulphate in given
sample.

e To perform limit test
forironin given
sample.

e To perform
identification test for
boric acid.

e To perform the
identification test of
ammonium chloride.




e To identify cation &
anionin given
pharmaceutical
compounds.
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Biochemical test: fasting
blood glucose, Post prandial
glucose, ora glucosetolerance
test.
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Blood urea, blood creatinine,
creatinine clearance, uric acid.
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Cholesteral,
triglycerides.

lipoprotein,
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Blood proteins, bilirubin.
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Calicium, inorganic
phosphste, serum chloride.

B1:
pall 73l Callall Gl

Alkaline phosphatase, acid
phosphatase, alanine
aminotransferase,  aspartate
amino transferase, lactate
dehydrogenase, creatining
phosphokinase.
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Serological tests. VDRL,
ASO-titor, hepatitis test.
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C-reactive  protein  tedt,
Rheumatic factor test,
rosbengal test, typhoid fever
test (widal test), Pregnancy
test.
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General urine exam, uring
specimen collection.
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Genera stool exam, stool
specimen collection
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:Hematological testss RBC
count, Hb, PCV, RBC indices,
WBC count, Platelet count.
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Blood typing, COMB test,
Bleeding time, ESR.
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Microbiological tests: culture
and sensitivity test, staining
methods, enriched media.
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Test for identifying bacteria,
disk diffusion test, and choice
of drugs for disk test, bacterial
diseases and their laboratory

diagnosis.
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Oxford handbook of Clinical and Laboratory
investigation. By: Drew Provan, 4" ed. 2018.
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Laboratory tests in genera practice. KCE
reports 59 C. By: Gillet Pierr, et a 2007.
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Cases on

/A cetaminophen;
Salicylates,
evaluation of urine
salicylates.
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Non-steroidal
anti-inflammatory
drugs, Vitamins

Urine analysis of
toxins and chemicals

Glabias dae A4 = 5 o) 1
L5 ofall e Sl
ol Ui g ) e W il
il dyans Causy () 2
Al Jiie gaall & 261l
Ll

Ze)ﬂ)ud\ Siladlad) dl;}u| ]_u
NSAIDS L aendll 4 jiall 4
(oS0 Ll caal) g Jia
Sl 3 e day gy o) 1o

A0 mall Gl ye Y15 A5l
Anandl YU

) 5 salle

S aleill o

Toxicity of
prescription
medications:
Cardiovascular drugs,
Beta blockers

Cardiac glycosides
toxicity: Digitalis
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Calcium channel
blocker, ACE
inhibitors

Cases on toxicity
with foods and
dietary supplements
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Antiarrhythmic
agents

Identification of some
COmMmon poisonsin
biological samples.
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Hypoglycemic drugs

Evaluation of cases of
toxicity with anti-
parkinsonian
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CNS depressants,
tricyclic

anti depressants; anti-
cholinergic
phenothiazines.

Evaluation of drug
toxicity on human
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CNS stimulant
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Drug of Abuse:
Opioids; cocaine;
phencyclidine;
marijuana; lysergic
acid
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Evaluation
method

Unit or
subject name

Required
Learning
Outcomes

Pre-
formulation
Studies

Understanding
the basic
principles and
equipment
involved in pre-
formulation
studies.

re-formulation
Studies

Understanding
the basic
principles and
equipment
involved in pre-
formulation
studies.

Tablets:
advantages
and

di sadvantages,
d classification

Exploring the
benefits and
drawbacks of
tablets and
identifying the
various types of
tablets.

ablet excipients

Students will
become aware
of the different
kinds of
pharmaceutical
ingredients and
their multiple
uses to achieve
aproduct
performance
objective.

thods of Tablet
Manufacturing

Students will be
familiar with
the different
steps and
different

equi pment
required to
manufacture
tablets.




thods of Tablet
Manufacturing

Students will be
familiar with
the different
steps and
different
equipment
required to
manufacture
tablets.

Identifying the
different types
of tablet
coating and
reviewing
various coating
equipment

Mid-term exam

Invitro
Evaluation
of Tablets

bmprehending the
main tablet
properties and
thods used to test
roduct properties.

'ablet Problems

Reviewing the
main tablet
problems and
how can we
address these
problems

odified release
tablets

Acquiring
knowledge of
the severd
categories of
modified
released tabl ets.
Examining
severa
methodologies
for
manufacturing
these tablets
and analyzing
their release
profiles.

odified release
tablets

Acquiring
knowledge of
the severa
categories of
modified
released tabl ets.




Examining
severa
methodologies
for
manufacturing
these tablets
and analyzing
their release
profiles.

Microencapsu The student
lation will gain
knowledge
regarding the
microencapsula
tion method
and its
application in
thefield of
pharmaceutical
manufacturing

L earning about
the different
materials and
diverse
processing
equipment
utilized in the
production of
aerosol.
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Lachman L., Liberman H. and Kanig J.; The
heory and Practice of Industrial Pharmacy; Third
Edition
Lachman L., Liberman L. and Schwartz J.; e
Pharmaceutical Dosage Forms. Tablets;
Second Edition: Volumel.e
Aulton M.; Pharmaceutics: The Sciencee
of Dosage Form Design; International
Student Edition.
Ansel H., Allen L. and Jr. Popovich N.;e
Ansel’s Pharmaceutical Dosage Forms

and Drug Delivery Systems; Eighth
Edition.
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Nolin TD, Ellingrod V, editor.
Pharmacotherapy: A Pathophysiologic
Approach. 12th Edition ed. New York:
McGraw-Hill; 2023.

Joseph T. DiPiro, Robert L. Pharmacother
Handbook. 12th Edition. 2023.
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1-Michael F. Drummond, Mark J. Sculpher, Karl Claxton, Greg L.
Stoddart, and George W. Torrance. Methods for the Economic
Evaluation of Health Care Programmes. Oxford University Press. 4th
edition 2015.
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J. Lyle Bootman, Raymond J. Townsend, William F. McGhan: Principles of
Pharmacoeconomics, 2nd edition. 1996..
Cincinnati, OH: H. Whitney Books
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Pharmacotherapy Principles and Practice, Chisholm Burns 6ed 2oj

Drugs in use case studies for pharmacists and prescribers. Longm Aangiall )
Murray; Wilkinson, lan B; Baldwin, Andrew: Wallin, Elizabeth.
Oxford Handbook of Clinical Medicine, 9th Edition. Copyright 2
©
Oxford University Press.
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New drug development
approval process

Early Formulation Studies,
Investigational New Drug
Application - IND)

Explain and critically appra
the requirements and
components of an
Investigational New Drug
(IND) application,

Assess the
importance of early
formulation studies

New drug development
approval process

NDA, ANDA, Supplemental
Applications, ICH
Guidelines)

Examine the role of the
International Conference ¢
Harmonization (ICH)

Differentiate
between various
drug approval
pathways

Pharmaceutical
Nanotechnology and
Nanomedicines (Introduction
Applications, Polymer-drug
conjugates, Dendrimers)

Analyze the design, synthe
and therapeutic performar
of polymer—drug conjugatg
and dendrimers

Critically explain the
principles and scope
of pharmaceutical
nanotechnology

Pharmaceutical Nanotechnol

and Nanomedicines
(Micelles, Solid
nanoparticles,
Liposomes, Bilayer
vesicles, Lipid
nanoparticles)

Assess the influence of
physicochemical
properties (particle size,
surface charge,
hydrophobicity) on
biodistribution, cellular
uptake, and therapeutic
efficacy of
nanomedicines.

Compare and
evaluate different
nanoscale delivery
systems (micelles,
solid nanoparticles,
liposomes, and lipid
nanoparticles)

Pharmaceutical
Nanotechnology and
Nanomedicines

(Microcapsules,
Microspheres, Ongoing
developments)

Critically appraise current
challenges and emerging
trends in nanomedicine,

Differentiate
between
microcapsules and
microspheres




Nasal drug delivery

(Introduction, Anatomy
and Physiology)

e Explain the principles
and advantages of
nasal drug delivery,
including its role in
local, systemic, and
nose-to-brain drug
targeting.

Analyze the anatomica
and physiological featu
of the nasal cavity

Sl Caral el

Nasal Drug Delivery (Drug
Delivery, Nasal Delivery
Systems)

Evaluate the key

factors influencing

nasal drug delivery,
Compare and critically asse
different nasal delivery
systems (e.g., sprays, drop;
gels, powders, and advanc
systems)

Ocular Drug Delivery
(Introduction, Anatomy &
Physiology, Ocular Condition
Pharmacological Interventio

Explain the principles
of ocular drug delivery
and critically evaluate
how ocular anatomy
and physiology
influence drug
absorption,
distribution, and
elimination.

Analyze common
ocular diseases and
their pharmacological
management, linking
drug properties and
dosage forms to
therapeutic outcomes.

Ocular Drug Delivery

(Formulation, Barriers,
Pharmacokinetics,
Advanced Systems, Patient
Factors)

Evaluate formulation
strategies for
ophthalmic
preparations,

Critically assess barrie
to ocular drug delivery
and advanced targetir
approaches, including
posterior segment

delivery, novel system




Transdermals and
Transdermal Drug Delivery
Systems (Introduction,
Factors Affecting
Absorption, Enhancers,
Models)

Explain the
fundamental
principles of
transdermal drug
delivery systems
(TDDS) and critically
analyze the
physicochemical and
physiological factors
influencing
percutaneous
absorption.
Evaluate
percutaneous
absorption
enhancement
strategies and
predictive models,
drug delivery.

Transdermals and
Transdermal Drug Delivery
Systems (Design Features,
Advantages/Disadvantages,
Clinical Use, Patches &
Tapes)

Assess the design
features and
performance of
transdermal drug
delivery systems,
including drug
selection criteria,
system components,
and release
mechanisms, with
comparison to
patches and tapes.
Critically appraise the
clinical applications
of transdermal
systems, including
their advantages,
limitations, patient
considerations, and
examples of
marketed
transdermal
preparations.

Pulmonary Drug Delivery
(Inhaled Drug Delivery,
Principles of Aerosols)




Pulmonary Drug Delivery
(Formulation of Inhalation
Aerosols, Aerosol Size
Analysis Methods)
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Ansel's Pharmaceutical Dosage Forms and Lagial sl
Drug Delivery

Aulton’s Pharmaceutics; The Design and Al bl
Manufacture of Medicines; 6th edition, 2022)
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