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Faculty of Pharmacy

Bachelor of Pharmacy program
The faculty of pharmacy offers a 5-years program leading to the Bachelor
of pharmacy ( B.PHARM ) degree. The lecture courses are fully supported
by laboratory classes and the faculty is equipped with all the major
instruments used analysis and research.
Detailed syllabus
Pre-Pharmacy year
No

Course Name

Credit Points

1.

General Chemistry

4 (3-2)

2.

Human Biology

4 (3 -2)

3.

Physics

3 (2-2)

4.

MEDICINAL PLANT

3 (2-2)

5.

English 1

2 (2-0)
Total

First Year
No

Course Name

16

Credit Points

1.

Points Organic Chemistry 1

4 ( 3-2)

2.

Analytieacal Chemistry 1

3 (2-2)

3.

Pharmaceutics 1

4 ( 3-2)

4.

GENERAL PHARMACOGNOSY

4 ( 3-2)

5.

Hiştology and Anakomy

3 ( 2-2)

6.

Mathematics for Pharmacy

3 ( 2-1)

7.

Accounts and Pharmacy Management

2 (2-0)

8.

English 2

2 (2-0)

second Year
No

Total

25

Course Name

Credit Points

1.

Organic Chemistry 2

3 ( 3-2)

2.

Analytieacal Cheatistry 2

3 (2-2)

3.

Pharmaceutics2

4 ( 3-2)

4.

Pharmacognosy 2

4 ( 3-2)

5.

Biochemistry 1

3 ( 2-2)

6.

Physiology

3 ( 2-2)

7.

Microbiology

3 (2-2)
Total

Third Year
No

Course Name

23

Credit Points

1.

Orgenie Chemistry 3

4 ( 3-2)

2.

Biochemistry 2

3 (2-2)

3.

Pharmaceutics and Industrial Pharmacy

4 ( 3-2)

4.

Pharmacognosy 3

4 ( 3-2)

5.

Pharmaccutical Chemistry 1

4 ( 3-2)

6.

Phraseology

3 ( 2-2)

7.

Pharmacology

4 (3-2)

Total

25

fourth Year
No
Course Name

Credit Points

1.

Biopharmaceutics
Dosage Forms

2.

Pharmaceutical Chemistry 2

4 (3-2)

3.

. Pathology and Public Health

3 ( 2-2)

4.

Quality Control and Assurance

4 ( 3-2)

5.

Pharmacy Practice and Clinical Pharmacy

3 ( 2-2)

6.

Drug Interactions
Biological Fluids

7.

Toxicology and Bioassay

4 (3-2)

8.

Research Project

2 (2-0)

and

and

Pharmaceutical

Monitoring

Total
Course Descriptions

General Chemistry

Pre - Pharmacy Year

in

3 ( 2-2)

3 ( 2-2)

25

5 (4-3)

1- Iniroduenun
- Base unit of measurements , slundards of measuremenls. Sute and
kinds of matter , Energy
2- Atornie Strueture and Perindic Table
- Atoms, Electronic configuralion.
3- Chemical horiling, gencfal concept

- lonia bonling, The octet rule, Formula and names of ionic
compounds, oxidation and reduction.
4- Molecular Strücture
- Molccular compounds, Covalence numbers and the perindic table.
polar molecules Flectro negativity.
5- Chemical reactions in aqueuus solution
- Reactions, Molar concentration, Stoichiometry involving
balunced equations.
6- Stoichiomerry
- quantilutive relationships in chemical reaction, Molar
concentration, Equivalents and mill equivalents of ions, Balancing
equations involving changes or no changing in valence.
7- gases
- Pressure. Universal gas law, kinetic theory of gases.
8- Pressure of solutions
- Hydrogen bonding in water, surface tension homogeneous
mixture, Water as solvent, Saturated solutions, Hydrates.
9- Chemical thermodynamics
- General concept, free clergy, names , thermochemistry , 2 ,3° laws
and free energy , Applications.
10- Chemical Kinetics
- Rate of reactions, Order of reactions ( Zero , 1 and 2nd orders),
Applications.
11- Chemical Equilibrium
- Reversible reactions, Factors influencing the rate of the reactions,
Law of mass action , Low of chemical equilibrium , Le Chatelier principle,
Applications.
12- Acids and bases
- Sources of ions, Theories ( Arrhenius, Bronzed and Lewis acids),
Bases, Salts, Electrolytes, Aqueous acids and bases, Hydrolysis of salts,
Ionization Constant, Ionia product of Water, pH Concept, Acid - Base
Indicators, Buffer solutions, Acid – Base Titrations.
13- Solubility
-The solubility product principle , Relationship of solubility product
to solubility, Factors affecting solubility, Fractional precipitation ,
Common ion effect.
14- Introduction to Organic Chemistry

i- Introduction
- Difference between organic and inorganic compounds organic
molecules, Isomerism , Hybridized orbital's, Molecular shapes.
ii- Classes of Organic Compounds
- saturated hydrocarbons ( Alkanes and Cycloalkanes ) : Physical
properties, Nomenclature ,Chemical properties
-Unsaturated hydrocarbons : Nomenclature of Alkenes, Isomerism
among alkenes, Geometry among ring compounds, Chemical reactions
(Addition to double bounds ), Polymerization
-Aromatic compounds : Characteristic reactions of Benzene ,
Naming derivatives of Benzene , The pi-electrons in Benzene.
- Nomenclature, Physical properties chemical reaction of:
- Ketones and aldehydes
- Organic aside and esters
- Alcohols and ethers
- Halides
- Amines and amides
-Thioalcohols

Practical Work

1- The Identification of acidy and basic radicals
2- The Identification of unknown organic compounds
- Solubility
- Melting point and boiling point
- General scheme for identification of organic functional groups in
organic compounds.

Human Biology

I- Cytology and Histology
1- interdiction to Biological science
- Manifestation of life
2- Cell structure and function
- Ultrastructure of cells
- Cell organelles (Ultrastructure and function)
- Prokaryotes and Eukaryotes
3- Tissue Classification ( Structure and Function )
- Epithelial tissue
- Connective tissue
- Muscular tissue

4(3-3)

- Nervous tissue
Il- Physiology
1- Membrane transport
- Membrane permeability
- Simple diffusion and facilitated diffusion
- Active transport ( primary and secondary)
- Exchange of large particles across plasma membrane
- Osmosis
2- Nerve and muscle
- Nerve cell ,structure and function
- Muscle type and structure
- Neuromuscular junction and muscle contraction
3- Blood cells, Immunity and blood clotting
- Blood cell : Definition, Normal count and function.
- Immunity : Definition, Types , Development of immune system immune
mechanism.
- blood clotting : Clotting factors and mechanism of blood coagulation.
4- Heart and Circulation
- Organization of circulatory system , Role of arteries , capillaries
and veins
- Structure and function of heart , autorhythmicty , cardiac
innervation and cardiac output
- Blood pressure and its regulation , Regulations of Jocal blood low
hy metabolic and products
5- Respiration
- Mechanism of breathing
- Transport of oxygen and carbon dioxide
- Control of breathing
6- Nutrition and Digestion
- Essential components of food and their general function, calorie
requirement and balanced dict
7- Food as fuel
- Coenzymes breakdown of glucose 8- Energy ard living cells
- Chief énergy sources – ATP and phosphocreatinine
- Aerobic versus anaerobic metabolism
- Biological oxidation and control of energy release in the cell
- Photosynthesis and respiratration

9- Body fluids and kidney
- Body fluid - volume and composition
- structure of a nephron and mechanism of urine formation
- Kidney function including body fluid regulation
10- Endocrines
- Hormones
- type and mode of action
- Sources and functions of some important hormones
- Reproduction
11-Nervous system
- Organization of nervous system for transfer of information
- Parts of nervous system : Brain and main functions of different
parts
- Spinal cord and reflex action
-Autonomic nervous system
12- Special senses
- Eye: parts , visual receptors and image formation
- Ear : external, middle and internal car , function and basic
mechanism of hearing .

III- Embryology

- Male and female genital system
- Fertilization
- Cleavage
- Early embryogenesis : blastulation, gastrulation and neurolation
- Fetal period
V- Genetics
1- Information, coding and transfer
- DNA structure and replication
- structure and chromosomes
2- Protein synthesis.
- RNA
- Transfer RNA

-Genetic code
- Ribosomal RNA
- transcription of DNA to RNA
- protein synthesis
3- Cell reproduction
- Chromosomes
- Cell cycle
- Cell division ( Mitosis and Meiosis )
- Gametogenesis
4- Mandolin genetics
- Mandolin methods
- Test cross
- Gene pairs Mutation Mandolin laws ( 1 and 2nd)
- Lethal and multiple alleles
- Crossing over

Practical Work
The applications on the theoretical outlines of the course

Physics

4 ( 3-2)

1- Mechanics
- Measurement and system of units. Vector and scalars, Equilibrium and
moment of force with application, Rectilinear motion : Newton's Second
Jaw Gravitation, Work and Energy, Impulse and momentum, Rotation,
2- Properties of matter
- Elasticity , Harmonic motion hydrostatic , Surface tension ,
Hydrodynamics and the blood circulatory system
3- Heat and sound
- Acoustical phenomena , Ear and hearing, Noise damage ultrasonic with
application to medicine , Temperature, Temperature of human body Expa-

nsion and Calorimatry, Thermal properties of solids, Liquids and Gases
Humidity
4- Optics
-Wave theory of light, Reflection and refraction at spherical surfaces,
Lenses and lens aberrations , Optical instruments , The eye, Color
blindness , Inter- ference , polarization
5- Electricity and Magnetism
- Coulomb's Low , Electric field potential, Direct current circuits, Magnetic
field , Electrical measurements, Ampere's Low and Faraday's Low. Altenating currents, Motors, Receivers and amplifiers .Application to Human
body.
6- Modern physics
-Photoelectric effect, Atomic structure , X-ray production and its medical
use. Nuclear radioactivity , Radioactivity sources and their effects on the
biologi- cal systems , Isotopes applications.

Practical Work
The applications on the theoretical outline of the course

MEDICINAL PLANT
4(3-2)

I- Cytology
1- Structure of the plant cell.
2- Structure of the plant cell – wall, Its nature, Use for the identification
of its nature.
3- Primary metabolites cell contents as receive food materials e.g. starch,
gly- cogen , inulin fats , oils , aileron grains in addition to calcium
carbonate and calcium oxalate.

4- Cell content of secondary metabolites ( Active constituents ) e.g.
alkaloids glycosides , oleo gum-resins and lattices : simple definitions
and a simple chemical test for identification of each.
II- Morphology Macro-morphological description of the different plant
organs including:
1- Root : tap root, tuberous root , primary , secondary roots, adventitious
root and aerial roots.
2- Rhizome : stolon sobole, stem tuber, corn and bulb.
3- Leaf :different types ( simple, compound leaves ) study of its
variations con- cerning size , shape , margin , apex , base , lamina,
venation, leaf modifica- tion and the petiole.
4. Stem : types , concerning kind , branching and modification.
5- Bark : different types , morphological variations in its outer and inner
sides.
6- Inflorescence and flowers , composition and types.
7- Fruit : definition , different kinds , characteristics.
8- Seed : definition, Its relation with the ovule , different morphological
featu- res of seed.
N.B.[ Examples under each item from medicinal plants and drugs ]
II- Histological study of different plant organs
1- Different tissues : meristematic and permanent parenchymatous ,
collenchy- matous , sclerenchymatous and vascular tissues.
2- Roots and rhizomes : typical structure, anomalous structure and
secondary thickening.
3- Stem : typical structure of monocot and dicot stems secondary
thickening, cork formation , different secretary structure and different
types of stele and vascular bundles.
4- Leaf : structure of monocot and dicot leaves , different structures , the
types of stomata, trichomes, bundles the mesophyll and cortical tissues.
5- Bark : structure of cork, phellodem, phloem tissues and secretary
6-Flower : Structure of sepals , petals, androecium, gynaecium , different
types of grains.
7- Fruit: different structures of pericarp tissues, Placenta.
8- seed: Different structures of seed coat, perisperm, endosperm, and
embryo.
IV- Systematic botany examples of medicinal plants.

1- Classification of plant kingdom, Thallophyta, Bryophyta , Gymnosperm
, and Angiosperm, character of each example of medici- nal plants and
drugs.
2-Study of certain families, their medicinal plants, drug obtained from
them, origin , important active constituents and main uses, examples;
Panacae, graminae, Liliaceae, Zingiberaceae, Piperaceae, Papaveraceae,
Rosa- ceae, leguminosae, Solanaceae, Labiatae, Umbelliferae, and
Compos- itae and selected examples from Thallophyta, Algae, Fungai and
Lichens.
V. Plant physiology
1- Photosynthesis and respiration
2- Absorption
3-Plants and environment: Water, Temperature, Light, and Soil; their
effects on the active constituents of medicinal plants.
4- Enzymes
5-Growth regulators, Plants Hormones and Breeding
VI- General Introduction of medicinal plants and drugs.
1-Defination of medicinal plants
2-Cultivated and wild medicinal plantš, Advantages and Disadvantages
3-Collection of medicinal plants from cultivated wild plants.
4-Drying of drugs: Natural, Artificial. And its siguificance in preparation
of drugs and effect on the active constituents of medicinal plants.

Practical work

1-The microscope
-Structure, function and proper utilization of the compound microscope
-Different types of microscopes of common use in botanical investigations.
2-The plant cell -Structure, Nature of the cell wall, pits, stains for
identification of the cell wall nature -Structure of the cell wall contents,
cytoplasm, nucleus and inclusions.
3- The cell content (Metabolites and reserved food materials)
1-Starches: wheat, Potato, Maize. and Rice starches (Composition, stains)
2-Aileron grains: Structure, Composition and Stains.
3- Oils and fats as found in cell: Differences and stains.
4- Calcium oxalate, Identifications by microscope and chemical tests

-Prisms (ficus), Crystal sheath ( Liquorice), Raphides (Squill), Clusters
(Rhubarb) and Crystal Layer (Belladona), or other examples of medi- cinal
plants.
Different types of tissues
1- Parenchyma Collenchyma, sclerenechyma ( Fibers and sclereids) shape,
chac- ters, Contents.
2- Xylem vessels , nature of cell wall, types of thickening.
3- Tracheids , nature of cell wall , types of thickening.
4- Epidermal systems ( in leaves and stems ).
- type of cells : shape structure, walls, cuticle , examples of medicinal
piants of stomata : anomoeytic , diacytic ...etc. -type
5- Trichomes - Glandular ( Clavate , Labiaceous , Composite hairs) - Non
glandular ( different types : uni, bi-multicelluar, uni, bi , multiseriata,
Simple and branched types ). Histology of organs The Leaf (Monocot and
Dicot Leaves).
Example of isobilateral and dorsiventral leaves: structure and arrangement
of different tissues
a) Epidermises upper and lower
b) Mesophyll palisade and spongy tissues.
c) Vascular bundles (different types).
The Stem (Young and old monocot and dicot stem).
a) Structure, arrangement of tissues .
b) Secondary thickening.
c) Different types of vascular bundles; collateral, bicollateral, closed and
centric. .. etc.
The secretory structures
a) Oil cells, oil glands: schizogenous, lysigenous and schizolysigenous
types.
b) Oil ducts and resin ducts "vittae", laticiferous structures, cell, tube and
vessels.
Subterranean organs
a) Structure of monocot and dicot root and rhizome
b) Differences between monocot and dicot roots and rhizomes
c) Cork: Structure of cork, Phellogen and phelloderm

Systematic botany
Examples from Plants from the following families:
Pinaceae (pinus sp.), Liliaceae (Aloe sp.), Leguminosae (any example),
Solanceae, Papaveraceae, Rosaceae, Composite, Umbelliferae.
The studies include the morphological Characters of the plant organs
particularly the flower of available medicinal plants of Libyan flora.
ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
English 1
3 (3-0)
This core course aims at providing a comprehensive survey of English
grammar and providing the descriptive.and analytic background necessary
for the use of standard reference.grammar. It also aims at developing in the
students the com- petencies to communicate according to situation,
purpose and roles of the part- icipants. It develops the four English
Language skills : listening, speaking, rea- ding and writing, in a natural and
integrated way , improves and develops stud- ents pronunciation.
ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

First year

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

Organic chemistry I

3 ( 3-2)

I-Chemistry of aliphatic compounds
Physical and chemical properties, preparation and reactions of:
1- hydrocarbons including alicyclic compounds.
2- alkyl halides.
3- alcohols, ethers, carbonyl compounds ( aldehydes , ketones ).
4- carboxylic acid and acid derivatives.
5- amines .
II- Stereochemistry

a) Isomerism, Constitutional isomerism ( chain, position, functional
group ) tauto- merism.
b), Optical isomerism:
- Enantiomers chirality, conditions for chirality, elements of symmetry ,
superim- posable and non-superimposable chiral molecules that do not
possess a chiral atom. Stereochemistry of SNI,SN2,SNi reactions..
- Racemisation and resolution of organic compounds.
- Asymmetric synthesis.
c) Conformational Isomerism
- Free rotation about C-C bond, conformation ( staggered , eclipsed, gauch)
energy barrier.
- Conformational analysis of different compounds ( ethane, ti-butane )
- Stereochemistry of alicyclic compounds with special reference to
cyclohexane and substituted cycohexanes.
d) Geomertical Isomerism.
- E and Z nomenclature, determination of configuration, Interconversion
of geometry
- Isomers, stercoselectivity and stereospecificity ( definition and examples)
Stereochemistry of addition reactions ( cis, trans)
III- Introduction to chemistry of aromatic compounds ( including polynuclear)

1- Benzene : structure, stability.
2- Aromaticity ( requirements: Huckel ( 4n + 2, Antiaromaticity)
3- Classification of aromatic hydrocarbon ( naming and structures of
benzenoid and nonbenzenoid compounds )
4- Isomerism in the substuted benzene .
5- Theory of electrophilic substation reactions.
6- Substation in the benzene and polynuclear compounds ( mechanism of
electrophilic
Substation and orientation effects )
IV-Chemistry of aromatic compounds
Structure , nomenclature, synthesis physical and chemical properties of :
1-Arenes (substituted benzenes and polynuclear compounds )
2- Halogen containing compounds ( nuclcar and side chain )

3- Aromatic nitro compounds: Amines ( nuclear and side chain )
4- Aromatic sulphonic acids.

5- Aromatic alcohols, phenols and ethers.
6- Aldehydes and ketones.
7- Carboxylic acids ( mono, di-basic ) and their derivatives ( amino
.hydrox )
V- Chemistry of heterocyclic compounds
1-Nomenclature including IUPAC and trival names still used by the
chemical abstracts .
2- Chemistry : Including :
a)The aromatic properties in terms of MO and resonance , The resonance
theories chemical reactions and the properties such as behavior towards
electrophilic and nucleophilic reagents, Basic and acidic properties,
oxidation, reduction.
b) Methods of synthesis of heterocyclic compounds
- Five membered ring with one heteroatom (pyrrole, thiophene and furan
)
- Six membered ring with one heteroatom (pyridine)
- Fused heterocycles containing five membered ring ( indole ,
benzothiophene and Benzofuran)
- Fused heterocycles containing six membered ring ( quinolone and
isoquinoline )
- Five membered rings with two heteroatoms ( pyrazole, imidazole,
oxazole and Thiazole
- Six membered ring with two nitrogen atoms ( pyrimidine pyridazine and
pyrazine )
Practical Work
First part: reactions and identification of organic compounds

I-Physical properties:
1-ondition , Color , Odor
2- Solubility
ii- General reactions and tests:
1-Action of dry heat.
2- Action of soda lime.
3- Action of 30% NaOH solution.
4- Action of coloration sulphuric .
5- Reaction and coloration with Iron(iii) chloride (Ag).
6- Detection of elements (N, S, X )
III- Functional Group Identification
Alcohls:
Reactions with sodium metal , Esterification, Oxidation and special
reactions for methyl Alcohol, Ethyl, Glycerol and benzyl alcohol.
Aldehydes and Ketones:
Reactions with Schiff 's reagent ,Reduction with ammonical silver nitrate ,
Fehling ' s solution, Action of sodium hydroxide, Copper mirror test ,sodium
bisulphate , phenythydrehyde, oxidation and special test formaldehyde,
Acetaldehyde, Chloral hydrate, Benzaldehyde, Acetone and acetophenone.
Phenols:
Reaction with Liebermann 's nitroso reaction and phthalien ,
Bromine water test , Iron (III) chloride and special reactions
Chlor0form,
for phenol , resorcinol and eatechol , Alfa and beta – naphthol.

Carboxylie acids :
Reaction with soda lime , Esterification , Iron (III) chloride and special
raections for acids ( formic , acetic , oxalic , succinic , tartaric , citric , benzonic ,
phthalic salicylic)
Salts of carboxylic acids:

Reaction of ammonium salt carboxylic acids with 30% NaOH3 , soda lime
Iron ( III ) Chloride.
Amides, imides :
Reaction of acetamide , benzamide , succinimide, phthalimide and urea
with NaOH , soda Iime , Iron ( III ) chloride and special reactions for amides
and imides .
Aromatic hydrocarbons :
Reaction of benzene ( or benzene derivatives : toluene ) , Naphtalene
and anthracene .

1-With cine , nitric and sulpuric acid
2- picrate test
Halogenated hydrocarbons
Reaction with copper wire test , silver nitrate , nitration and special
reactions for chloroform Carbon tetrachloride and benzyl chloride .
Second Part: Introduction to Advanced Preparation of the Organic
Compounds Time table of laboratory and the purpose organic laboratory.
I-Techniques

1.Laboratory safety : eye safety , fires, the hazard of organic solvents,
weste solvent disposal.

2. Boiling point ( simple distillation and semi – micro ) and melting point
(Thiele apparition and microscope hot stage )
3. Recrystallization ( purification of solid organic compounds , choosing a
solvent, gravity Flirtation, Decolonization ,and m . p. determination )
4. Distillation : Theory of simple and fractional distillation, azeotropic solution
, separation of organic compounds through simple distillation , steam
distillation theory , apparatus and uses in separation of organic compounds.
5. Extraction : separation of a mixture of
a ) toluene, nitrobenzene , and aniline ( reparatory funnel , drying agents )
Or b) Separation of acidic and neutral substances.

Or c) Separation of basic and neutral substances.
6. Sublimation : Theory , Apparatus, and uses.
II- Single- step synthesis:
7. Preparation of cyclohexene: dehydration of an alcohol, bromine and
permanganate tests for unsaturation, distillation, Extraction, and b.p,
determination
8. Preparation of n-butyl bromide (nucleophilic substitution, synthesis of alkyl
halides Simple distillation and b.p determination.
9. Preparation of cyclohexanone: chromic acid oxidation of alcohol, steam
distillation, Extraction, salting out, simple distillation, and b.p determination.
10. Preparation of n-amyl acetate: Aliphatic esterification via azeotropic
technique using a Dean-Stark type of separation, Fractional distillation, and
m.p.determination
11. Preparation of dibenzalacetone: Mixed aldol condensation swirling,
recrystallization, and m.p.determination
12. Preparation of aspirin: Ortho-acetylation, esterifieation, recrystallization,
Vacuum Filtration, and m.p.determination
III- Multisteps synthesis
13. Preparation of 3-aminobenzoic acid
a) Preparation of methyl benzoate: esterfication of aromatic acid, Reflux,
Distillation, Extraction, and distillation of a high boiling liquids.
b) Nitration or methylbenzoate and recrystallization
c) Preparation of 3-aminobenzoic acide: Reduction of nitro group and
hydrolysis of estar, Reflux, Trapping of HCI gas, Neutralization, and IR
spectrum inretation
14. Preparation of p-chlorotoluene : Sandmayer reaction: Diazotization,
Preparation of CuCl solution, Replacement of diazo group by halogen, simple
distillation, and IR spectrum
15. Preparation of benzocaine:
a) Preparation of N-acetyl-p-toluidine : N-acetylation

b) Preparation of p-acetamidobenzonic acide : Oxidation of aromatic
methyl group, Recrystallization and m.p.determination..

Analytical Chemistry I
3 (3 – 2)
I-Introduction
1- Terms: The meaning of qualitative analysis, interference,
elimination of interference, systematic qualitative analysis.
2- Solutions and colloids: Expressing solution concentration,
colloids, electrical properties of colloids, peptization, coagulation.
3- Chemical equilibrium: Factors influencing reaction rates, law of
mass action, equilibrium constant, Le Chatelier principle.
4- Equilibria involving ions: Electrolytes and non-electrolytes,
degree of ionization, ionization constant, common ion effect.
5- Equilibria involving water: Ionic product for water, 𝑃𝑃𝐻𝐻 , buffer
solutions, hydrolysis of salts, degree of hydrolysis, hydrolysis
constant.
6- Solubility equilibria: Saturated and supersaturated solutions,
solubility, solubility product constant, dissolving precipitates,
theory of sulphide precipitation.
7- Complex ions and amphoteric substances: Complex formation in
qualitative analysis, ionization of a complex, types of complexes,
amphoteric hydroxides and sulphides.
8- Chemical reactions: Chemical equations, ionic reactions,
oxidation-reduction reactions, oxidation numbers, balancing
equations.
II- Spot Test Analysis
Manipulation, processes, limit of identification, concentration
limit, applications of spot test analysis for different single and
mixed cations and anions.

III- Inorganic pharmaceutical Chemistry
A systematic study of the following pharmaceutical inorganic
compounds with reference to their preparation , properties, tests
for identity, purity and uses as given in British Pharmacopoeia:

1.Group IA: Sodium and potassium compounds- Sodium
bicarbonate, sodium citrate, sodium lactate, sodium phosphate,

sodium chloride, sodium potassium tartrate, potassium iodide,
potassium permanganate.

2.Group IB : C0pper, silver and gold compounds- Copper sulphate,
silver nitrate gold sodium thiomaleate.

3. Group IIA: Magnesium calcium and barium compounds- Light
and heavy magnesium oxide, magnesium carbonate, calcium
calcium phosphate, barium sulphate.

4.Group IIIB : Zinc and mercury compounds- Zinc oxide ,mercuric
oxide ,mercury (I) chloride.

5.Group IIIA and IIIB: Boron and aluminium compounds- Boric
acid aluminium hydroxide gel.

6.Group IVA and IVB: Silicon compounds – Bentonite , light and
heavy kaolins.

7.Group VA and VB:

Nitrogen ,antimony and bismuth

compounds Strong and dilute ammonia solutions ,aromatic spirit
of ammonia , antimony sodium tartrate , bismuth subcarbonate .

8.Group

VIIA and selenium compounds –Sublimated

sulphur , precipitated sulphur and selenium sulphide.

9.Group VII and VIIB: Hydrogen , oxygen and halogen compounds
purified water, water for injection ,hydrogen peroxide solution
,aqueous iodine solution and strong iodine solution.

10. Group VIII: Iron compounds – Ferrous

sulphate, ferrous

gluconate.
Practical Work
I-Analysis of anions : Carbonates , sulphur salts , halides , cyanogen
salts , arsenic and phosphorous salts ,nitrate and nitrite ,Analytical
separation and iden –titivation of special mixture of anions.
II-Analysis of cations: Separation and identification of different group
cations according to the hydrogen sulphide analytical table (Qualitative
analysis of cation mixtures ) .
III-Systematic analysis of cat ions and anions in simple mixtures and in
mixtures containing difficulties.

Pharmaceutics I
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I –physiochemical principles
(A) Molecular structure , properties and state of matter

1.
2.
3.
4.
5.
6.

Binding forces between , molecules.
Gas and liquid states.
The solid state.
Liquid crystalline state and phase rule.
Systems contenting one component and two components.
.Two components systems and three component systems.

(B) Solutions and their properties
1. Definition , preparation of solutions , types of solutions.
2. Solvent – solute interaction and thermodynamics of solvents .
3. Solubility of gases in liquids and liquids in liquids.
4. Solubility of solids in liquids ( electrolytes: soluble , slightly soluble
Weak) with calculations.
5. Factors affecting solubility.
6. Distribution phenomenon and application.
7. C0lligative properties and lowering of vapor pressure .
8. Depression of freezing point, osmotic pressure.

( C ) Disperse systems
1. Introduction and elassification.
2. Interfacial phenomenon .
3. Wetting phenomenon.
4.
5.
6.
7.
8.

Adsorption.
Surface active agents.
Micellar solubilzation.
Solubitization in pharmacy .
Coarse of dispersion systems
(a) Emulsions (definition ,theory , determination of type
,emulsifying Agents ,stability).
(b) Colloids ( definition types ,properties ,stability, applications).

(c) Suspension (definition ,types ,properties , stability ,
applications Including :classifications ,desirable quality of
acceptable suspension, Interfacial properties of suspended
particles ,Settling
in suspension ,Formulation , flocculating agents, preparation
of suspension.

II –pharmaceutics
(

A )Orientation to pharmacy
1.
2.
3.
4.
5.
6.

Definition, scope of pharmacy practice
Prescription.
Components of prescriptions.
Handing of prescriptions.
Compounding, Finishing and Delivering.
Pharmaceutical calculations (concentration expressions
Percentage strength ,Incompatibilities).

( B ) Introduction to dosage form design
1.
2.
3.
4.
5.

Principles and considerations.
Routes of administration.
Drug factors in dosage form design.
Other factors ( diss , part ,coef , stability).
Therapeutin considerations in Design .

( C ) Liquid Dosage Forms
1. Pharmaceutical solutions
(a)
(b)
(c)
(d)
2.
3.
4.
5.
6.
7.
8.
9.

Classifications
Aqueous solutions(waters and preparation).
Peppermint water.
Solutions and their preparations.

Galenicals and their preparations.
Decoction, infusion, percolation solutions.
Douches and Enemas.
Gargles, Washes, juices , and Sprays.
Sweetener or other viscid soluti0ns.
Honey , Mucilage and jellies.
Non- aqueous solutions ( colloids).
Elixirs, Glycerides, Liniments.

10. Oleo vitamins-Spirits and drops.

( D) Pharmaceutical necessities
1.
2.
3.
4.
5.
6.

Antioxidants.
Preservatives.
Colouring Agents.
Flavoring Agents.
Diluting Agents.
Pharmacutical Solvents .

III-Histology of Pharmacy.
I-Mixtures
1.
2.
3.
4.
5.
6.

Simple mixtures.
Mixtures containing indiffusible solids.
Mixtures containing diffusible solids.
Mixtures containing precipitate forming liquids.
Mixtures containing slightly soluble.
Infusion and decoction.

II- Lotions
III-Liniments.
IV- Colladions and / or douches and / or gargles
V- Powders
1. Bulk powder ( Oral, Dusting and Dentifrices' )
2. Divided( powder in packets)
VI- Interfacial phenomenon
VII- Three phase diagram ( benzene – alcohol – water )
VIII- Colligative propetis
Determination of the boiling point elevation of electrolytes and non electr
lytes solutions .
IX- Emulsions
1. Preparation of emulsions by wet and dry methods.
2. Preparation of emulsions of different oils (fixed ,mineral and volatile)

GENRAL PHARMACOGNOSY
I-
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General introduction to pharmacognos
1. Definition of pharmacognosy , crude drugs, folk medicine and
function of the pharmacogsist.
2. History of pharmacognosy , folk medicine in ancient Egypt,
in Africa, in india ,in China, in Greece and in Arab region
during Islamic and modern ages.
3. Classification of Drugs for study, organ , axonomical,
Pharmacologcal and Chemical classification …etc.
4. Official and non-official , Geographical and adulterated drugs.
5. Flora and Libyan flora.
6. Origin of Drugs (Biological ,Geographical and Commercial).

II-1. Morphological identification of drugs:
Entire plants leaves.
2.Microscopical identification of drugs:
The compound microscope ,composition ,functions.
Different types of cell contents: primary and secondary metabolites,
Histochemical tests and Chemical tests.

II-Drugs composed of leave
-Senna leaf.
Digitalis leaf : (In detail: definition ,macro– and micro
morphological
Characters of the Entire and powdered forms , Adulteration
,Active
Constituents ,Uses and tests for identity and purity)
Belladonna –Stramonium and Buchu : definition ,powder , active
Constituent Uses and tests for identity.
-Boldo , jaborandi. Henna, Uva ursi and Tea leaves,(origin ,active
Constituents and uses).

III-Drugs composed of flowers
-Cjove .

-Chamomiles (Roman and German ).(In detail , defmition ,marcro and micro –
morphological characters of entire and powdered
forms ,active constiuents, uses, tests and adulteration )
- Pyrethrum ,Santonica ( origin powders ,active constiuents ,uses and chemical
tests
- Tilia , Lavender. Rose petals ,Saffron and Roselle (origin, active constituents and
uses).

IV-Drugs composed.
-Nux vomica (in detail)
-Linseed ( in detail)
Cardamom , Strophanthus and Mustard (orgin, morphology
,powder,
Active constituents and uses).
-Nigella , Psyllium , Foenugreek , Colchicum , Coffee beans and
Nutmeg(orgin , active constituents uses).

V-Drugs composed of fruits:
-Introduction to Umbelliferous fruits
-Ammi visnaga ( in detail, in additi0n to the difference
between Ammi visnaga and A,maius.
-Anise , Coriander , Caraway and Fennel ,(comparative study
including, the morphological characters of the entire and powder
form, (active constituents and uses ).
-Capsicum and C0locynth (definition, powders, constituents
and uses).
Orange and lemon peels (origin, active constituents and
uses).

VI-Drugs composed of barks and woods.
-Cinnamon (detail).
-Cinchona ,Cascara ( origin , powder, Active constituents uses
and
chemical tests).
-Quillaia , Hamamelis Pomegranate barks and Galls,(origin,
Active constituents and uses)
-Qassia wood (in detail)
-Guacum and pine wood ( origin , Active constituents ,uses
and their uorganized drug , colophony, turpentine oil and
guaiacum resin).

VII-Drugs composed of herbs.
- Definition of herb as I is known in pharnacignsy .
-Mentha (in detail ), and Hyoscyamus mucous (in detail)
- Thyme , as compared with menthe in : entire and powder forms.
- Lobelia : Cannabis and Ergot ( definition , powder , active constituents uses
and tests identity).
- Cathranthus and Ephedra (names , active constituent's and uses ),

VIII-Drugs composed of subterranean organs.
-Ginger (in detail)
-Liquorice(in detail)
Rhubarb rhizome , Ipecacuanha, Squill bulb and Gentian root (
definition powders , active constituents and tests for identily ) ,
-Valerian , Rauwolfia , Calumba , Senega , Garlic and Ginseng ,(
origin active constituents and uses).
-jalap tubers , podobhyllum and Filix-mas rhizomes ( origin and
the
unorganized drugs derived from them , their preparation for the
market ,active constituents and uses).

IX – Animal drugs
-Animal debris: Prepared chalk ( origin , c0nstituents and uses).
-Worms: Leech ( origin, constituents and uses).
-Insects: Cochineal and Ambergris ( origin, constituents and uses).
-Animal secretions :musk and Ambergris ( origin , constituents and
uses).
-Extracts of animal organs : Stomach, Liver extract and Gelatin,
-Heparin ( origin constituents, uses and metfods of preparation of
certain exatrast , cod-liver oil and heparin),

Histology and anatomy
I –Histology

1.Cytology ( Revision)

2.Tissue of the body ( Revision: including Cartilage

Epithelium

, Connective tissue and bone) muscular and nervous tissues,

3.Blood,
4. Blood vessels.
5. Lymphatic system.
6. Digestive system.

7. Endocrine system.
8. Urinary system.
9. Male reproductive system.
10. Female reproductive system.
11. Respiratory system.
12. Skin

.

II-anatomy
( A ) General Anatomy
1.Anatomical Tnatomy
2.Bones : Types ( spongy, comact ) , Classification ( long , short )
3. Skeleton .
a)Upper and lower limb .
b) Vertebral column .
4. Joints .
5. Muscles of limbs and classes of muscles .
(B) Systemic anatomy
1. G.I.T
2. C. V. S
3. Respiratory system.
4.Urinary system.
5. Genital system.

6. Nervous system.
7. Endocrine system.
8. Eye.
9. Ear.
10. Revision .
Practical Work
I-Histology
1. Cytology (Revision ).
2. Tissues of the body (Revision ).
3. Blood and blood vessels .
4. Lymphatic system .
5. Digestive system .
6. Endocrine system .
7. Urinary system .
8. Male reproductive system .
9. Female reproductive system .
10. Respiratory system and skin .
11. Revision .
II- Anatomy
1.Bones (Vertebrae , Upper , lower , limb )
2. Muscles .
3. Gastrointestinal tract .
4. Cardiovascular system .
5. Respiratory system .

6. Urinary system .
7. Male and Female genital system .
8. Nervous system and Endocrines .
9. Eye .
10. Ear .
11. Revision .

Mathematics for pharmacy
1)

3 (2 –

I-Mathematics
1-Algebra : Sets , Basic set operation , Determinants Matrices , system of
linear equation , partial Fraction .
2- Analysis : Real line order , intervals , Inequalities absolute values ,
Functions (Domains , Range , Classification of functions ) , Limits ,
continuity , Derivatives , Application of Derivative (Target and Normal,
maxima and mininma, curve Tracing ) Integration ( Definite and Indefinite
integrals, integration by parts, substitution partial fractions ).Integral
applications (area, volume).
II-Statistics
(A)
1.short review of measures of contral tendeney .
2. Disperation and skewnes.
3. Simple correlation and regression
4.Rank correlation .
5.Probability and laws of probility.
6.Binomial poisson and Normal distribution.
7.Concepts of sampling and census.

8.Methods of Drawing semple
9. Estimation of parameters and their standard errors in case of sampling.
10.Sampling distributions and their proprtes.

(B)
1. Estimation and test of hypothesis: test of hypothesis about parameters of
Single and two populations.
2. Test conceming proportion : Correlation ,coefficient, association of
goodness
3. Analysis of variance :One – way and Tow –way classification.
4. Vital statistics, Fertility and Mortality rates .

III – Computer science .
1.Structure of PC.
2. Operating system
Word processing
4.statistical programs and date processing
5.Computerized media including and its common applications in pharma
Cological research.

Account and Pharmacy Management.
The course aims to the provide pharmacy student with the basic
concepts of man agement and accounting with special refence to
pharmacy .Topics discussed will in clued human resources managent
,the legal and logistical aspects dealing with planning of pharmacy
practice , pharmacy layout and design , professional and intuitional
standards , managing work system financial management , formulary
system / drug use management , inventory control , customer service

and marketing pharmacy services , Student will be encouraged to
engage in active learning through in class discussions and case studies.

English II
This course aims at extending further the students communicative
competence and enabling them to upgrade and enrich their English
Language proficiency in order to pursue their pharmaceutical studies .It is
also intended to enable students acquire the specialized vocabulary and
language related to the pharmacy register, It emphasizes on specialized
on reading scientific text as the particular Iinguistic features of
pharmaceceutical literature . It also helps students deal with technical
report writing..

Second Year

Organic Chemistry II
1.Nuclear Magnetic Resonance spectroscopy (NMR).
Proton NMR
1.Introduction
2.Instruments and sample handing.
3.Chemical shift
4.Spectrum
5. Facture affecting chemical shift ( electro negativity ,
hybridization ,hyper conjugation ,resonance and long
range effect).
6.Coupling constant origin , vicinal , germinal,
Across coupling (sp3 , sp2, Cis and trans ).

7.Exchangengeable proton chemical shift .
8.Chemical shift equivalence and magnetic equivalence.
10.Problems.

C NMR
1.Introduction .
2.Types of spectra ( decoupling – coupled – off resonance –
DEPT).
3.Molecular Formulas determination ( isotopic. Metastable
Rearrangement Ions).
4.Fragmentation of hydrocarbons , alcohol ,phenols , ethers
,ketones aldehy des , carboxylic acids, esters, amines, nitro
5.Problms ,
3-Infrared ( IR ) spectroscopy.
1,Introduction
2.Types of vibration and bounds.
3. Characteristic group adsorption of organic molecules and
interpretations of spectra for : alkanes , alkanes , alkanes
,aromatic, phenols , eth ers , aldehydes, ketones ,aromatic,
carboxylic acid , esters , asid , anhydrides, amides , am ines, amine salts and
nitriles
4. problems
4. Ultraviolet
1. Introduction, Theory and principles of absorption specopy
2. Lambert-Beer's Law
3. Chromophore (auxochrome, bathochromic shift, hypochromic,
hyperchromic and hypochromic )
4. Determination of structure of an organic unknown

1) Calculation of absorption of unsaturated compounds: The
woodword and Fieser rules for dienes, Fieser and Kulin Rules of
polyenes
2) α, β- unsaturated carboxylic acids and esters: the woodward
modified rules for enone
3) α, β- unsaturated carboxylic acids and esters: the Nielsen rules
4) Aromatic Compounds
5. problems
5. Combined spectroscopy problems.
Practical Work
-The student should learn how to calculate yied percent and the weight of a
compound via mole fraction value and know the description of glassware.
- Spectroscopic identification of organic compounds.
Analytical Chemistry II
Titrimetric Analysis
1.Fundamental Background
Methods of qualitative analysis, reactions used, measuring equipments,
Standard solutions: preparation and standardization.
2.Acid-Base Titration in Aqueous Medium
Electrolyte dissociation theory- law of mass acid base equilibrium in
Water- dissociation of water, hydrogen ion exponent, pH of acids, base and salt
solutions- buffer solutions- neutralization indicators: type and theoriesneutralization titration curves- colorimetric determination of pH - some
application of neutralization reactions using direct, indirect, double indicator,
displacement, biphasic and kjeldahl methods.
3.Titrations in non-aqueous solvents
Acid-base theories- protolytic reactions- role of solvent dieletric constant-

autoprotolysis- type of solvents- leveling effect-applications and limitations:
titration of acidic and basic substances in non-aqueous media.
4.Complex Formation Titrations
Ligand and chelating agents- stability of complexes- titration with
aminopolycarboxylic acids- titration curves- metallochromic indicatorsapplications of complex formation titrations using different types of EDTA
titrations- masking and demasking agents- cyanometric titrationsmercurimetric titrations.
5.Precipitate Formation Titrations
Solubility product- common ion effect on solubility- fractional precipitationIncreased solubility by complex formation- titration curves- detection of and
point through appearance or disappearance of turbidity- indicators methodsMohr's, Volhard's and Fajan's methods- applications of precipitate formation
reactions.
6.Titrations Involving Redox Reactions
Electrical properties of redox system- electrode potential- Nernst equation
For electrode potential and standard electrode potential- Nernst equation for
oxidation potential and standard oxidation potential-factors affecting oxidation
potential- effect of common ion, increasing hydrogen ion concentration,
complexing agent and precipitating agent- titration curves- detection of and
point using no indicator, using external and internal redox indicators- properties
of some oxidizing agents: permanganate, dichromate and ceric titrants- redox
reaction involving iodine/iodide system – bromometric determinationapplications of redox titrations for determining different organic and inorganic
compounds.
II-Gravimetric Analysis
Precipitation methods- choice of precipitant. Fundamental requirement for
The process- requirements for the weighed form- formation of amorphous and
crystalline precipitate-digestion and aging of a precipitate-precipitation from
homogeneous solution- washing , drying and ignition of a precipitatecontamination of precipitates through true and coprecipitation- organic
precitant, salt formation and chelate formation compounds- selected
gravimetric methods.

Practical Work
1.General laboratory directions, measuring instruments.
2. Fundamental operations and calculations, Standard solutions.
3. Preparation and standardization of (0.1N ) solutions from NaOH, HCL and
H2 SO4
4. Determination of boric acid and borax.

5. Determination of a mixture of ammonium chloride and hydrochloric acid.
6. Determination of acetic acid in vinegar.
7. Determination of a mixture of boric acid and of borax.
8. Determination of a mixture of carbonate and bicarbonate.
9. Determination of ammonium salts:
a) Back titration.
b) Formol titration.
10. Non-aqueous titration:
a) Standardization of perchloric acid.
b) Determination of amino acids.
11. Complexometric titration:
a) Determination of Ca , Zn and Mg ions.

b) Determination of a maixture of Ca and Mg ions.

12. Determination of total hardness of water.
Determination of Bi(III) and Ni(II) ions.
13. Precipitimetry:
Determination of chloride by:
a)Mohr's method.
b) Volhard's method.

c) Fajan's method.
14. Oxidation-Reduction methods:
Preparation and standardization of 0.1N solutions from
K 2 Cr 2O7 , K 2 Mn O4 , K 2 S2 O3 .

15. Determination of ferrous sulqhate.
Determination of persulphate.

16. Determination of volume strength of H2 O2 solution.
Determination of nitrite solution.

17. Determination of ferrocyanide (Determination of Zinc powder ).
18. Determination of arsenite, arsenate and glucose.
19. Determination of copper sulphate and glycerol.
20. Gravimetric determination of silver as silver chloride.
21. Gravimetric determination of lead as lead chromate.

Pharmaceutics II
3)
I-Physico-Chemical Principles
(A) Kinetics and Drug Stability
1.Introduction , rate and order (zero , 1st , 2nd , pseudo 1st ).
2. Methods of determination or reaction order .

3. Factors affecting reaction rate .
4. Kinetics of solid state and stability testing .
5. Prediction of Shelf- Life .
6. Storage of pharmaceutical products .
7. Kinetics and Thermodynamics .
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(B) Complex Formation
1. Definition, Metal Complex .
2. Organic Molecular Complex .
3. Inclusion Complex .
4. Methods of Analysis , Continous variation .
5. Spectroscopy , Distribution methods .
6. Protein Binding , Drug Action .
(C) Rheology
1. Definition and fundamentals .
2. Newtonian and Non-Newtonian Floes .
3. Thixotropic Behaviors .
4. Instrumentation .
5. Pharmaceutical Applications .
6. Viscoelasticity , Rheology of solids .
(D) Micromeritics
1. Particle Size and Size Distribution .
2. Methods for Determining particle Size .
3. Density and Flew properties of powders .
(E) Polymeric Science ( 5 hrs)
1. Definition and Types of polymers .
2. Properties of polymers .
3. Drug-polymer Interactions .
4. Polymers in pharmaceutical preparation .
5. Viscosity of polymer solutions .

II- Pharmaceutics
(A)Therapeutic Aerosols
1. Definition and uses, mode of operation .
2. Deposition in human respiratory tract .
3. Formulation aspects , propellants .
4. packages and containers .
5. Absorption and clearance , Applications .
(B) Topical preparation
1. Structure and function of the skin .
2. Factors affecting percutaneous absorption .
3. Drug- vehicle-skin interaction .
4. Dermatological formulations.
5. Liquid topical preparations .
6. Semi-solid topical preparations .
7. Bases used for topical preparation .
8. Release of drugs from ointments, creams and thermodyynamies of
their diffusion .
(C) Cosmetic products
1. Tooth care .
2. Shampoo .
3. Lipsticks .
4. Cold creams .
5. Vanishing creams .
6. Shaving creams .
7. Face care .

8. Other new products be included .
(D) Powders and Granules
1. Definition, advantages , size shape , storage .
2. Hard gelatin capsules ( shell manufacture filling ) .
3. Soft gelatin capsules ( manufacturing and filling ) .
4. Sustained release and enteric coated capsules .
5. Formulation factors affecting bioavailability .
6. Microencapulation ( Introduction, advantages ) .
7. Conservation phase separation technique .
8. Pan Coating, electrostatic deposition, spray drying .
(F) Storage of pharmaceutical products
1. Good storage practical .
2. GSP .
3. Materials requiring special storage .

Practical Work
1.Rheoiogy
1.Detemination the densities and sieving
2. Determination of the relative viscosity of different
(Alcohol ,pro- pylene glycol , 10% glycerol ) by
liquids
Ostwald viscometer.
3.Effest of conc , Of different conc , Of glycerol on the
viscosity .
II-Mixing
III-Micromeritics.
1.Detemination of the densities and flowability of some
powders
2.Improving the flowability by granulation

IV-Distribution Phenomenon
1.Determination of the partition coefficient of iodine
between warer and Carbon tetachioride.
2.Effect of potassium iodide in aqueous phase on the partition
coefficient of Iodine.
3.Determnation of the stability constant and stoichiometric
ratio between iodine and potassium

V-Cosmetic products
1.Creams
2.Sticks (lipsticks – deodorant sticks )
3.Face care preparations.
VI-Ointments.
1.Preparation (Dry and wet methods)
2.Granules containing liquid extract.
3.Granules: Coloring matter.

Pharmacognocy II
I-Introduction to Photochemistry
1.Aim of study ,Advantages of pure active constituents versus crude
drugs.
2.Classification of medicinal plant constituents.
3.Physical mathods of analysis of natural products ( sp , gr ,m,p
solubilities, IR ,or , Spectroscopic and Fluorescent analysis ).
II-Chromatography and rerlated techniques.
1.Column chromatography ( fundamental modes of G. C, procedures
,tech- niques , adsorbents and applications).
2.Paper chromatography and Thin layer chromatography technique's,
Ad- sorbents, development techniques ,detection ,qualitative and
quantitative application in the analysis of medicinal plant
constituents.

3.Gas chromatography and HPLC … Definitions and principles only
."Study of

II – Alkaloids
1.Intr0duction , occurrence, distribution, nomenclature, general physical and
Chemical properties, methods of identification extraction Isolation , phaMycological activity and estimation.
2.Alkaloids of phenyl alkl amine group : Ephedra and Catha alkaloids .
3.Alkaloids of pyridine group : nicotiana lobelia and pomegranate alkaloids.
4.Alkaloids of tropane group : Solanaceous and coca alkaloids.
5.Alkaloids of quinolone group : Cinchone alkaloids.
6, Alkaloids of isoquinoline groub :Ipeca and curare alkaloids.
7.Opium alkaloids.
8.Alkaloids of indol group ( Nux vomica Ergot Rauwolfia and
Catharanthus alkaloids )
9. Alkaloids of imdzole ( pilocarpus sp . alkaloids ).
10. Alkaloids of steroidal group ( Colchium alkaloids ).11
Alkaloids of steroidal group and miscellaneous types.
( The study includes structural formula biological , physical
Properties identification and important uses)

III –Volatile Oils:

Resins and Resin Combinations
1.Volatile oils : introduction method of preparation , physical and
Chemical properties , classification ,of volatile oli constiuents
2.Hydrocarbons : classification ,method of isolation , examples as
Myrcene, p – cymene , limonene terpinole and oc –pinene
Farnesene - zingiberene- cadinene gueiazuiene and chamazulene
3 .Alcohols, phenols and phenolic ethers: e,g, citronellal , geraniol
and nerol linalool, benzyl alcohol ,menthol ,terpeneols and isoborneol, th mol
,eugenol, myristicin and apiole, (determination of alcohol and phenolic
contents of volatile oil ,Determination and prepararation of terpenless volatile
oil, methods of isolation of alcohol and phenol contents of the oil ).
4.Aldehyde , ketones and esters, classification with examples as citron ellal,
citrl ,vanillin, menthone , carvone .diosphenol, fenchon, camphor geranyl and
linalyl acetate , Benzyl benzoate and methyl salicylate.
5.Methods of determination : oxide, peroxide and volatile oil containing sul
Phur and nitrogen e.g. cineole, ascaridol, allylisthiocyante , skatole, in
Dole and methyl anthranilate respectively

(The study includes structural formula ,biological origin physical and
Chemical properties, identification and important uses )

6. Resin and Resin combination : introduction occurrence, distribution
Physical and chemical properties , constituents and uses
7 Chemical classification e, g, of resin , Gum resin , Oleo gum- resin and bal
Sams
8 Acetate pathway and biosynthesis of volatile oil contiuents.

IV-Carbohydrate
1.Introduction .
Occurrence in medicinal plants.
Example of the different class as found in meicnal plants
including structure, isolation, identification and
Determination in their
Respective naturl sources.
2.Derived carbonyl drat.
Gums(gum Arabic, gum tragacanth).

IV-Glycosides and Bitt Prnciples.
1.Introduction, defition, method of extraction, isolation ,purification
,physical and chemical characters, occurrence and distribution.
2.Phenolic glycosides e ,g, ;Arbutin , gaultherin ,salicin and coniferin.
3.Anthracene glycosides ;Aloe-emodin ,Rliein ,Chrysophanic acid, sennidins C-glycosides as barbation and aloin , action and uses of an hracene
glycoside .
4. Flavonoid glycosides : Classification separation and identification exa
–pies : aplin rutin ,diosmin, hesperidin , anthocyanin's and lignoflavan
silybin. as
5.Coumarin and chromone derivatives, e,g : angellicin, archangelicin, khelin, visnagin, visnadin ,xanthotoxin, impratorin ( ammidin and
,bergapten , aesculitin ,daphnin and umbelliferon,
ammoidin)
6.Cyanophore glycosides ( Amygdalin and linamarin ).
4.Thioglycosides (Sinigrin).

8.Isorenoid derivatives: Iridoid glycosides ( Gentiopicroside).
9.Bitter sesquiterepenoid lactones ( Santonin , artemisin,
and pa- thenolide). lO.Steroidal
artemisinin
cardioactiv glycosides : structure,
extraction ,separation
,colour.

10.Saponin glycosides: steroidal and triterponoidal types miscellaneous
glycosides .12, Miscellaneous bitter compounds: gassypol,hemigass- ypol,notenone,picrotoxin,quassin, cantharidin, humulone and lupuloe.
(The study in clues structural formulae, biological origin , physical and chemical
Properties ,identification and important uses ) 13. Shik. imic acid and
mevalonate pathways and biosynthesis of flavonoid and anthracene glycosides..
V-Tannins.
1.Tannins , definition , hydrolysable and condensed tennins occurrence
And distribution , chemical properties , method of isolation ,ide
Notification and estimation.

Practical Work
I-Chromatography.
1.Separation of coloured material by column and paper chromatography
2.Separation of chlorophyll by column and paper chromatography.
IV-Carbohydrates:
Physical and chemical study of carbohydretes ( mono-,di -, poly-,
Oligosa- charides , gums ( Arabic and tragacanth) and mucilges as
Poly –
1.General qualitative tests , Special tests.
2.Identification of monosaccharides by paper chromatography.
3.Estimation of sugar individuals or mixtures by different methods.
4.Estimation of non- reducing sugars and starches.
II- Alkaloids:
1.General techniques for extraction of alkaloids.
2.Examination of different alkaloids physically and chemically also
Includes.
-General tests for alkaloids.
-Colour reactions of alkaloids with certain reagents.
Specific alkaloidal colour reactions of the following alkaloids; ephed
Rine stry chnine brucine pilocarpine physostigmine , atropine quinine
Morphine codeine papaverine , emetine , caffeine colchicine,…etc.

3.TLC and paper chromatography for separation of different alkaloids .
4.Determination of total and individual alkaloids in different extracts by
Different methods including extracts of hyoscyamus cinchona nux –
Vomica , opium , ipecachauna and tea .
5.Isolation and estimation of caffeine In tea.

III –Study of the Volatile Oils:

1.Isolation and determination of the percentage of the volatile oil in
Certain drugs.
2.Analysis of some volatile oils includes physical and chemical methods.
3.Determination of ester , Free alcohol, Aldehyde, Ketone , Phenols and
Oxides.
4.Isolation of the main constituents of certain volatile oils.
5.TLC examination of some volatile oils.

II-Resins and Resin Combinations:
1.Isolation and identification of some glycosides include phenolic,
Cyano-phore, anthraquinone , saponins , Cardiac glycosides.
2.Identification of different glycosides by chromatographic techniques.
3.Chemical and spectrophotometric estimations of certain glycosides.

VI-Tannins:

Physical and chemical tests and estimation of tannin in drugs e , g .
In tea , galls..etc.

VII-Bitter Preinciples :

1.Qualitative chemical tests of certain bitter principles
(khellin ,santonin pi- crotoxin ,quassin…etc) .
2.Estimation of certain bitter principle chemically and
Spectrophotometri-cally.

BIOCHEMISTRY I
STRUCTURE AND FUCTION OF BIOMOLECULES:
A – Structure and Function of Amino Acids and Protens:

Structure of amino acids – Structure of protein ( primary structure
Secondry structure – tertiary structure – quanternary structure )
-globular and fibrous proteins.
B – Structure and Function of Carbohydrates:
Classification and nomenclature of carbohydrates – structure and
Properties of monosaccharides – disaccharides and polysaccharides
-Proteoglycans and glycoproteins.
C- Structure and function of Lipids:
Structure of fatty acids and Triacylglycerols – Structure and
Function of Phospholipids , Glycolipids, Steroids and Sterols
Free radicals and Antioxidants.

D-ENZYMES:
a .Classification of enzymes
b. General mechanisms of enzyme catalyzed reaction
affecting the velocity of enzyme catalyzed reaction
d. Activators and inhibitors of enzymatic reactions
e. Application of metabolic antagonism
E .Nucleic Acids
Chemistry of nucleoproteins , nucleotides and nucleic
acids(DNA- RNA)
F .Vitamins: Structure and functions of .
1.Water soluble vitamins
2.Fat soluble vitamins

Practical Work

1.pH of body fluids
2. Buffer – solutions
3. Acid – Base Imbalance
4.General properties of solutions
5.Carbohydrates:
Physical properties - properties and identification (color
reactions ) of
Monosaccharids , Disaccharids and Polysaccharids
6.Proteins :
Physical properties of proteins Precipitation of proteins
General and
Specific color reactions of protein and amino acids

7.Lipids:
Solubility - Copper acetate test - Iodine absorption test –
Detection
Of glycerol - Color reaction of cholesterol

Physiology
I-General physiology

1.Interduction to human physiology Concept of
Homeostasis .Body fluid comp artments(Volume and
composition)
2.Modes of transport of substances across the biological membrane ,Diffusion
Carrier mediated transpotn , facilitated diffusion , active transport , osmosis.
3.Membrane potentials ,action potentials . Types of excitable tissues.
4.Conduction along the nerve fiber, strength duration ( curve) relationship.
Transmission of impulses across theneuromuscular junction.
5.Strural and functional charcterisics of different types of muscle fibers.
Types of muscle contraction.
6.Sliding filament theory of muscle contraction, excitation coupling .
II- Blood
1-General aspect: Blood, plasma, Serum, Hematocrit, Important conxtitusents
Of blood, function of blood and plasma .
2-Erythocytes (RBC) :structure, normal counts, hemoglobin, functions, regulation
Of erythroposis life-span, anemia types and causes.
3-Leaukocytes (WBC) : types, structure, normal counts, comparation functions
Of neutrophils, eosinophils, basophils monocytes. Llymphocytes and platelets.
4-Blood groups: Types, genotype, inheritance, and determination of varius blood
Groups.
III- Cardiovascular System
1-Gross anatomy of heart, structure of cardiac muscle, electrophysiology of
cardiacmuscle.
2-Properties of cardiac muscle, mechanism of rhythmic excitation of heart .
Transmission of cardiac impulse, Mechanical events of cardiac cycles,
Heart sound.
3-Normal electrocardiogram, significance of various waves, Intervals and
Segments
4-Cardiec output, hemodynamics-pressure, flow and resistance, their

Interrelationship, Arterial pulse.
5-Arterial blood pressure, Factors determining arterial blood press
6-Control of arterial blood pressure-vasomotor control , Role of
Baroreceotors and chemoreceptors, Role of kidneys and reninangiotensin aldosterone mechanism.
7-Tissue fluid formation, pulmonary circulation, Coronary and cereb
ral blood flow .
IV- Respiration
1-Anatomical considerations, Mechanision ofrespiration, Basic mechanism of
lung expansion and contraction, Muscles of respiration .
2-Lung volumes and capacities, Lung function tests .
3-Transport of oxygen, and carbon dioxide, Dissociation curves.
4-Control of breathing: chemoreceptors( Central and Peripheral ), nervous
Regulation.
5-Hypoxia, periodie breathing .
V- Renal physiology and Acid-Base Regulation
1-Kidney functions, Functional Anatomy of Kidney, Nephron structure,
Juxta-gl-omerular apparatus .
2-Renal blood flow, basic processes involved in urine formation, Glomerlar
Filtration forces, Glomerular filtration rate (GFR), Factors regulating GFR .
3-Tubular Reabsorption, Reabsorptions of gloucose, Amino acide, Uric acid,
Urea and proteins .
4-Sodium, potassium, and water reabsorption in different segments of
Nephron factors influencing Na and K excetion in the urine .
5-Dilution and Concentration of Urine: Urine concentration (counter current)
Mechanism, Factors affecting urinary concentration ability .
6-Acid-Base Regulation: General concept of acid, Base, Buffer , Defense
Against change in fluid PH. Buffer systems in the body , Rispiratory
And renal regulation of body fluid PH .
VII- Endocrine physiology of .
1-Hormones .
2-Hormones of anterior and posterior pituitary glands .
3-Thyroid .
4-Endocrine pancreas .
5-Adrenals .
VIII- Reproduction System
1-Malereproductive system: Physiological anatomy, Gametogenesis,
Hormonal regulation of spermatogenesis .
2-Female reproductive system: The sexual cycles: Ovarian, Uterine
And vaginal ovulation and its indicators .
IX- Body Temperature Regulation
Normal body temp, Reaction of body during exposure to : Cold, Heat and
Comfortable temp.( 24-32ᵒC) .
X- Nervous System

1-Structural and functional-organization of nervous system .
2-General properties of synapses .
3-Receptors-classification and general properties of receptors .
4-Ascending( sensory pathway )tracts, Origin course and destination .
5-Motor pathways, orgin, course and destination of pyramidal and
Extra pyram-tracts , Internal capsule .
6-Basal ganglia-function consideration and disorders .
7-Cerebellum:Its role in maintenance of equilibrium and coordination
Of movements, Cerebral dysoders .
8-Autonomic nervous system .
9-Hypothalamus and limbic system
XI- Special Senses
1-Principles of optics, Structure of the eye .
2-Error of refraction, Visual acuity and binocular vision, Papillary light
Reflexes, near response .
3-Colour vision, Visual pathways and visual vortex .
4-Anatomy of ear, Middle ear structure and function, Determination of
Pitch and frequency , Deafness.
Practical Work
1-Osmotic behavior of red cerll membrane and osmotic fragility of cells .
2-Hematological methods (Hemoglobin, PCV ,ESR, Bleeding and Coagulation
time, red cell indices, total and differential leukocytity ) .
3-Electrocardiography .
4-Arterial blood pressure in man .
5-Sprirometry and vitalography .
6-Examination of sensory system .
7-Study of reflexes in man .
8-Experiments on the physiology of eye (field of vision, blind spot and colour
vision ) .
.
Microbiology
I-General Microbiology:
1-Introduction:
Nomenclature and classification.
2-Microbial characteristics:
Eucaryotes, prokaryotes, bacteria ; morphology , arrangement ,structure, staining.
3-Bacterial metabolism:
Definition, carbon, energy , nitrogen & phosphor sources.
4-Bacterial growth:
Bacterial growth curve, generation time, measurement of bacterial growth.
5-Microbial genetics:
DNC,RNA replication, transcription, protein synthesis, mutation.

II-Medical Microbiology:.
A-Bacteriology
1-Gram positive bacteria; Staphylococci, Streptococci, Pneumococci, Neisseria,
Moraxella, Corynebacterium, listeria, clostridium, Bacillus.
2-Gram negative bacteria; Enterobacteriaceae, Pseudomonas, Vibrio,
Campylobacter, Helicobacter, Brucella, yersenia, Haemophilus, Bordetella.
3-Acid Fast bacteria: Mycobacteria.
4-Spirochates:Treponema,Borrelia.
5-Mycoplasma.
6-Rickettesiae.
7-Chlamydia.
8-Actinomycetes.
B-Mycology:
Mechanism of pathogenicity , symptoms, diagnosis and treatment.
C-Virology:
1-General properties.
2-Pathogenesis& treatment.
3-Picornaviruses, arthropod-borne virus, ortho-myxovirus, paramyxovirus,
reovirus, rhabdovirus, retrovirus, herpes virus, poxvirus, adenovirus, hepatitis
viruses, tumor viruses.
D-Immunology
1-Natural and acquired immunity , antigen characters, antibody structure,
complement system, interleukins, major histocompatibility.
2-Primary and secondary immune response.
3-Immunological tolerance.
4-Immune diffeciency.
5-Hypersensitivity.
6-Autoimmune diseases. 7-Graft transplantation and rejection.
7-Serological reactions :precipitation, agglutination reactions, complement
fixation test, immunofluorescence, ELISA, Radioimmunoassay.
8-Monoclonal antibodies production.
III-Pharmaceutical Microbiology:
A-Antimicrobial chemotherapeutic agents:
1-Classifecation: on the basis of mode of action, and the structure.
2-Mode of development of resistance.
3-Antibiotic policies and abuse.

B-Non-antimicrobial chemotherapeutic agents:
1-Definition.
2-Antiseptics, preservatives and disinfectants: classification, mode of action,
mode of development of resistance.

C-Sterilization:
1-Senseivity of microorganisms.
2-Marker organisms.
3-Kinetics of sterilization, sterility assurance.
4-Sterilization methods: heat (dry , moist), filtration, cold sterilization (radiation,
gas, filtration).
IV-Industrial microbiology and biotechnology:
1-Historical background.
2-Biotechnological resources & improvement.
3-Improvement of product quality and quantity.
4-Fermentation process.
5-Production of extracellular polysaccharides.
6-Production of metabolites (organic acids, vitamins, amion acids).
7-Bioremedation.
Practical Work
1-Laboratory regulations:
-Equipment and aids in microbiology labs.
2-Use of microscope:
-Examination of stained smears.
-Examination of wet preparations.
3-Cuilture media:
-Basic, enriched, selective and differential media.
-Agars and broth.
-Aerobic and anaerobic cultures
4-Bacteriological subculture techniques: purification of culture.
5-Microbiological stains I:
-Preparation of smears.
-Simple stain.
-Negative stain.
6-Microbiological stains II:

-Gram stain.
-Acid fast, capsule and spore stain.
7-Sterilization and disinfection:
-Effect of physical & chemical agents.
8-Antbiotic suscesptability test:
-Disc diffusion method.
-MIC & MBC.
9-Systemation bacteriology:
-Morphology and staining of microorganisms of medical importance.
-Culture characteristics.
-Biochemical tests:

Third Year
Analytical Chemistry III

Fundamental principles of instrumental methods of chemical
analysis electroanalytical methods,
potentiometry,
aerometry, polarography, electrogravimetry, conductometry;
Spectrophotometric methods, ultraviolet-visible, infrared,
fluorescence and phosphorescence, atomic absorption, atomic
emission, polarimetry, gas chromatography and high performance
liquid chromatography; application of classical and modern methods
of chemical analysis. The practical part includes experiments on
spectroscopic, chromatographic and electrochemical
methods of analysis.
BIOCHEMISTRY II
METABOLISM AND BIOENERGETICS
• Introduction to metabolism.

• Electron transport chain.
• Oxidative phosphorylation.
• Metabolism of carbohydrates:
 Anaerobic metabolism of glucose.
 aerobic metabolism (kreb,s cycle ).
 Hexose monophosphate pathway.
 Glycogenesis – Glycogenolysis.
 Gluconeogenesis.
• Metabolism of lipids :
 oxidation of fatty acids b-biosynthesis of fatty acids.
 Synthesis and degradation of triglycerides.
 Metabolism of phospholipids and glycolipids.
 Metabolism of eicosanoids cholesterol and bile acids.
 Ketosis
• METABOLISM OF PROTEINS :  Digestion of proteins and absorption of amino acids
 Amino acid degradation and urea cycle
 Metabolism of Glycine , Glutamate, Cystein , Tyrosin and
Tryptophan.
 Metabolism of creatine.
• PROTEIN SYNTHESIS : • Transmission and expression of genetic information :
 DNA genetic role.
 DNA structure and replication.
 RNA and transcription d-Gene protein relationship.
 Control of protein synthises.
• Metabolism of nucleotids:
 Metabolism of pruins and pyrimdins.
• Metabolism of inorganic elements:
 Calcium-phosphorus-magnesim-trace element.
Practical work:
A. Urine analysis:
1. Physical properties of Urine.

2. Normal constituents of Urine.
3. Abnormal or pathological constituents of Urine.
B. Blood analysis:
Blood cells – the plasma – plasma proteins.
1.
2.
3.
4.
5.

Estimation of glucose in blood.
Glucose tolerance test (GTT).
Estimation of liver glycogen.
Estimation of protein in serum.
Determination of Creatine and Creatinine in blood and
urine.
6. Estimation of Chlorid in serum and urine.
7. Determination of serum inorganic phosphorus.
8. Estimation of free fatty acids in serum.
9. Estimation of uric acid in serum and urine.
10. Determination of Ketone Bodies.
11. Determination of alkaline phosphatese.
12. Determination of SGOT and SGPT.
13. Determination of blood cholesterol.
14. Estimation of RNA and DNA.
15. Determination of serum bilirubin.
16. Electrophoretic separation of serum protenis.
C. Millke analysis:
1. Determination of fat and carbohydrate of milk
Pharmaceutics and industrial pharmacy
pharmaceutics
I-

II-

Physicochemical principles:
• Introduction to concentration expressions.
• Calculations involving concentration expressions.
• Equivalent weight, mille-equivalent.
• Tonicity (osmosis, methods of adjusting).
• Buffers (|systems, drugs as buffers and applications).
Prefoumulation:
• Concept of preformulation, physical properties
(description, particle size ), partition coefficient,
polymorphism, solubility, salt formation, chemical
properties, drug stability, hydrolytic degradation, drug-

excipient interaction, permeability, proteins and
peptides, formulation ingredients.
III- Sterile dosage forms:
• Introduction, routes of parenteral administration,
components of parenteral products antioxidants,
antibacterial, buffers, chelating agents, inert gases,
surfactants, solvent systems, non-aqueous vehicles,
containers and closures, formulation of parenterals
(solution), suspensions, emulsions, dry powders,
sterilization, radiopharmaceuticals, radiation protection,
ophthalmic preparation, packaging of ophthalmic
products.
IV- Tablets and suppositories
• Tablets: introduction( properties of tablet granulation),
tablet additives and components, disintegrant, colorant,
flavor and sweeteners, preparation of components for
compression, forms of compressed tablets, processing
problems, evaluation of tablets, tablet coating ( sugar
coat, film coat), compression coat.
• Suppositories: introduction, advantages, rectum
physiology, drug absorption from rectum, factors
affecting formulation of suppositories, classification of
bases, choice of adjuvant, suppository production,
quality control.
V- Otc products
Introduction (antacid products), antidiarrheal products,
laxative products, cold and allergy products, constipation,
acne vulgaris.
VI-Pharmacy laws in Jamahyria

INDUSTRIAL PHARMACY
I-Heat transfer
• Mechanisms of heat transfer.
• Fourier's law.
• Single and compound wall resistance in series.
• Film coefficient.
• Stephan-Boltzmman laws.
• Tubular heaters or heat exchangers.
II-Evaporation
• Classification of evaporation equipment.
• Horizontal tube evaporators.
• Vertical evaporators: short tubes (standard and basket) long tubes (climbing film). -Forced circular evaporators.
• Evaporator accessories (problems encountered).
III-Filtration
• Theory: Darcy and Kosni equations.
• Batch filters.
• Classification of filtration equipment.
• Continuous filters.
IV-Centrifugation
• Theory of centrifugation.
• Vertically mounted centrifuges.
• Horizontally mounted centrifuges.
• Continuous centrifuges.
• Ultra-centrifuges.
V-Extraction
Brief notes concerning partition, leaching, equipments.
;

VI-Crystallization
• Mier's super saturation theory. -Factor affecting
crystallization. -Classification of crystallization.
• Batch crystallizers.

•
•
•
•

Continuous crystallizers.
Cooling crystallizers.
Evaporative crystallizers.
Vacuum crystallizers.

VII-Drying.
VIII-Refrigeration
IX-Good manufacturing practices for pharmaceuticals
• Current GMP in manufacturing processes, packaging
and holding of drugs. -Finished pharmaceuticals,
general provisions
• Organization and personnel.
• Building and facilities.
• Equipment.
• Control of components, containers and closures
• Production and process control. -Packaging and labeling
control. -Holding and distribution.
• Records and reports.
• Returned savaged drug products. -The inspection for
compliance with GMP regulations.
• Controlled substances safeguards.
PRACTICAL WORK
Pharmaceutics
I-Suppositories
• Fatty bases.
• Water soluble bases.
• Displacement value.
II-Ophthalmic preparations

• Adjusting the isotonicity.
• Ophthalmic drops
• Water number of different ointments, bases and factors
increasing the water number.
• Selection of the suitable ointments bases for ophthalmic
ointments.
III-Tablets
• Preparation of tablets.
 By wet granulation.
 By direct compression.
 By slugging.

• Evaluation of tablet.
 Weight and drug content.
 Hardness and friability.
 .Disintegration.
 Dissolution.
• IV-Gels
 Natural.
 Synthetic polymers.
INDUSTRIAL PHARMACY
• Heat transfer and evaporation (problems).
• Drying (determination of % moisture content, % loss on
drying and drying rate).
• Granulation.
• Size reduction.
• Separation.
• Tabletting.
 Effect of additives on granulation.
 Improving of powder flowability.
 Filling of hard gelatin capsules.

•

nt,
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Pharmacognocy II
I- Introduction to Phytochemistry
1. Aim of study, Advantages of pure active constituents versus
crude drugs.
2. Classification of medicinal plant constituents.
3. Physical methods of analysis of natural products (sp. gr., m.p.,
solubilities, IR, or, Spectroscopic and Fluorescent analysis).
II- Chromatography and rerlated techniques
1.
2.

3.

Column chromatography (fundamental modes of G. C.
procedures, techniques, adsorbents and applications).
Paper chromatography and Thin layer chromatography
techniques, Adsorbents, development techniques, detection,
qualitative and quantitative application in the analysis of
medicinal plant constituents.
Gas chromatography and HPLC ... Definitions and principles only.
"Study of the groups of constituents of medicinal plants"

II- Alkaloids
1.

2.
3.
4.
5.
6.
7.
8.

Introduction, occurrence, distribution, nomenclature, general
physical and chemical properties, methods of identification
extraction, Isolation, pha -macological activity and estimation.
Alkaloids of phenyl alkyl amine group: Ephedra and catha
alkaloids.
Alkaloids of pyridine group: nicotiana, lobelia and pomegranate
alkaloids.
Alkaloids of tropane group: Solanaceous and coca alkaloids.
Allcaloids of quinoline group: Cinchone alkaloids.
Alkaloids of isoquinoline group: Ipeca and curare alkaloids.
Opium alkaloids.
Alkaloids of indol group (Nux vomica, Ergot, Rauwolfia and
Catharanthus alkaloids).

9.
10.

Alkaloids of imdazole (Pilocarpus sp. alkaloids).
Alkaloids of Tropolone group (Colchium alkaloids). 11 .Alkaloids of
steroidal group and miscellaneous types.
(The study includes structural formula, biological
origin, physical and chemical
properties, identification and important uses).
III- Volatile Oils: Resins and Resin Combinations

Volatile oils: introduction, method of preparation, physical and
chemical properties, classification of volatile oil constituents.
2. Hydrocarbons: classification, method of isolation, examples as
myrcene, p-cymene, limonene terpinolene and oc-pinenefarnesene-zingiberene-cadinene, guaiazulene and chamazulene.
3. Alcohols, phenols and phenolic ethers: e.g. citronellol, geraniol
and nerol, linalol, benzyl alcohol, menthol, terpeneols, borneol and
isoborneol, th -mol, eugenol, myristiciu
and apiole. (determination of alcohol and phenolic contents of volatile
oil, Determination and preparation of terpenless volatile oil, methods
of isolation of alcohol and phenol contents of the oil).
1.

Aldehyde, ketones and esters, classification with examples as
citronellal, citral, vanillin, menthone, carvone. diosphenol.
fenchon, camphor geranyl and linalyl acetate, Benzyl benzoate
and methyl salicylate.
Methods of determination: oxide, peroxide and volatile oil containing
sulphur and nitrogen e.g. cineole, ascaridol, allylisothiocyanate,
skatole, in-dole and methyl anthranilate respectively.
(The study includes structural formula, biological origin, physical
and chemical properties, identification and important uses)
4.

4.

5.
6.
7.

Resin and Resin combination: introduction, occurrence, distribution,
physical and chemical properties, constituents and uses.
Chemical classification, e.g. of resin, Gum resin, Oleo gum-resin and
balsams.
Acetate pathway and biosynthesis of volatile oil constituents.
IV- Carbohydrates

1.

Introduction.
Occurrence in medicinal plants.
loslation from natural sources and Determination.
Example of the different classes as found in medicinal plants
including structure, isolation, identification and determination in
their respective natural sources.

2.

Derived carbohydrates.
- Gums (gum Arabic, gum tragacanth).
IV- Glycosides and Bitter Principles

1.
2.
3.

4.

5.

6.
7.
8.
9.

Introduction, definition, method of extraction, isolation, purification,
physical and chemical characters, occurrence and distribution.
Phenolic glycosides e.g.: Arbutin, gaultherin, salicin and coniferin.
Anthracene glycosides: Aloe-emodin, Rliein, Chrysophanic acid,
sen-nidins, C-glycosides as barbation and aloin, action and uses of an
hracene glycoside.
Flavonoid glycosides: Classification, separation and identification
exa -pies: aplin, rutin, diosmin, hesperidin, anthocyanidins and
lignoflavan as silybin.
Coumarin and chromone derivatives, e.g.; angellicin, archangelicin, khe
-lin, visnagin, visnadin, xanthotoxin, impratorin (ammidin and
ammoidin), bergapten, aesculitin, daphnin and umbelliferon.
Cyanophore glycosides (Amygdalin and linamarin).
Thioglycosides (Sinigrin).
Isorenoid derivatives: Iridoid glycosides (Gentiopicroside).
Bitter sesquiterpenoid lactones (Santonin, artemisin, artemisinin
and pathenolide). 10.Steroidal cardioactive glycosides: structure,
extraction, separation, colour tests, action and uses, standardization,
example: digitalis glycosides, strophanthus and squill glycosides.
11 .Saponin glycosides: steroidal and triterponoidal types
miscellaneous glycosides. 12.Miscellaneous bitter compounds:
gassypol, hemigassypol, notenone, picrotoxin, quassin,
cantharidin, humulone and lupulone.

(The study includes structural formulae, biological origin, physical
and chemical properties, identification and important uses) 13.Shik.imic
acid and mevalonate pathways and biosynthesis of flavonoid and
anthracene glycosides.
V- Tannins
1. Tannins, definition, hydrolysable and condensed tannins occurrence
and distribution, chemical properties, method of isolation,
identification and estimation.
Practical
Work
IChromatogra
phy:
1.
2.

Separation of coloured material by column and paper
chromatography.
Separation of chlorophyll by column and paper chromatography.
IV- Carbohydrates:
Physical and chemical study of carbohydrates (mono-, di-, poly-,
oligosa -charides, gums (Arabic and tragacanth) and mucilges as
agar.

1.
2.
3.
4.

1.
2.

General qualitative tests, Special tests.
Identification of monosaccharides by paper chromatography.
Estimation of sugar individuals or mixtures by different methods.
Estimation of non-reducing sugars and starches.
II- Alkaloids:
General techniques for extraction of alkaloids
Examination of different alkaloids physically and chemically
also includes. - General tests for alkaloids.
- Colour reactions of alkaloids with certain reagents.
Specific alkaloidal colour reactions of the following alkaloids:
ephed-rine strychnine brucine pilocarpine physostigmine, atropine

quinine morphine codeine papaverine, emetine, caffeine
colchicine,...etc.
3.
4.

5.

1.
2.
3.
4.
5.

TLC and paper chromatography for separation of different alkaloids.
Determination of total and individual alkaloids in different extracts
by different methods including extracts of hyoscyamus cinchona nuxvomica, opium, ipecachauna and tea.
Isolation and estimation of caffeine in tea.
III- Study of the Volatile Oils:
Isolation and determination of the percentage of the volatile oil in
certain drugs.
Analysis of some volatile oils includes physical and chemical methods.
Determination of ester, Free alcohol, Aldehyde, Ketone, Phenols and
oxides.
Isolation of the main constituents of certain volatile oils.
TLC examination of some volatile oils.
II- Resins and Resin Combinations:
1. Qualitative chemical tests for resins and resin combinations
includes colophony, asafoetida, myrrh, balsam as Sumatra benzoin.
V- Glycosides:
1. Isolation and identification of some glycosides include phenolic,

cyano-phore, anthraquinone, saponins, Cardiac glycosides.
2. Identification of different glycosides by chromatographic techniques.
3. Chemical and spectrophotometric estimations of certain glycosides.
VI-Tannins:
Physical and chemical tests and estimation of tannin in drugs e.g.
in tea, galls..etc. VII- Bitter Preinciples:
1. Qualitative

chemical tests of certain bitter principles (khellin,
santonin, pi-crotoxin, quassin...etc).
2. Estimation of certain bitter principle chemically and
spectrophotometri-cally.
Pharmaceutical Chemistry I

I-Introduction
to
Pharmaceutical
Chemistry -Drug interaction
− Receptors
− Structure of biological membrane
− Drug receptors interaction
− Drug metabolism
− Isosterism and isosteric substitution -Latent forms of drugs
− Pharmacophoric groups

-Antimetabolites

11-Chemotherapy
a)Antiseptics and Disinfectants
Alcohols
Amidines (Chlorhexidine gluconate)
Aldehydes (Formaldehyde, Latent formaldehyde)
4) Phenols
5) Carboxylic
acids
(Benzoic,
Salicylic,
Ofloxacin,Carboxylic acid esters; Parabens
6) Peroxides-Benzoyl peroxide, Hydrogen peroxide
7) Oxides-Ethylene oxide
8) Halogenophores-Iodophores, Chlorophores
9) Organic mercuric compounds
10) Dyes
11) Quaternary Ammonium Compounds
12) Nitrofurans
b) Antibiotics
1)
2)
3)

Nalidixic),

Beta
lactam
antibiotics
(Penicillins,Cephalosporins,Nonclassical B-lactams)
14) Polypeptides antibiotics
15) Macrolide antibiotics
16) Aminoglycosides
17) Tetracyclines
18) Chloramphenicol
19) Miscellaneous agents (Fusidic acids, Lincomycins, Novobiocin,
Nucleoside antibiotics
C)Sulphanilamide
13)

d) Antimicrobial agents
Anti TB drugs
Antilepral drugs
e) Antifungal agents
1)
2)

f) Antiviral agents
g) Parasite chemotherapy
1)
2)
3)
4)
5)
6)
IIIIV-

c

Antiamoebic
antimalarials
Antihelmintics
4)Antileishmaniasis
5) Antitrypnosomiasis
6)Antitrematodes
Antineoplastic agents
Antihistamini
agents

V1)
2)

Vitamins
Fat soluble Vitamins
Water soluble vitamins

VI) Hormones
a) Steroidal hormones
Sex hormones and analogs
2) Male sex hormones
3) Female sex hormones
4) Contraceptives
5) Adrenocorticoids
6) Mineralocorticoids
b) Other hormones
1)

7)
8)
9)

Thyroids harmones
Pancreatic hormones and insulin preparation
Adrenal medulla hormones

10) Pituitary

gland

hormones
VII) Local anesthetics

hormones

and

hypothalamic

VIII) Analgesics
Narcotic analgesics
a) Morphine derivatives
b) Morphinones and Benzomorphinones
c) Meperidine derivatives
2) Narcotic antagonists
3) Antitussive agents
4) Non Narcotic analgesics (NSAIDS)
a) Salicylates
b) Arylacetic acid derivatives
c) N-Arylanthranilic acid derivatives
d) Aniline and Para amino phenol derivatives
e) Pyrazolone and pyrazolidinone derivatives
IX) Diagnostic Agents
1)

Practical Works
The list of the following experiments is liable to change according to
the available time and materials.
Sources of impurities in pharmaceutical chemicals
Limit tests and their significance
Pharmacopeia BP (Manipulation) and pharmacopoeil
specifications B.P.
4.
Limit tests
a)
Anions — Chlorides, Sulphates
b) Cations- Aluminium, Ammonium,Calcium, Iron, Heavy
metals, Arsenic (Theoretical demonstration)
5.
Analysis of certain monographs of B.P.
6.
Identification of certain pharmaceutical
organic and inorganic chemicals.
7.
Analysis of isoniazid tab. B.P.
8.
Analysis of salicylic acid and sulphur
ointments of B.P.
1.
2.
3.

Parasitology
- Introduction
Definition , various descriptive names denote special or
functions of parasites and / or hosts, type of host-parasite
relationship.
2. Methods of transmission : source ( including zoonoses ), route (
specific and non-specific vectors ) and portal of entry , immunity
of parasitic infection. II- Protozoology
Diagnostic morphology , method of transmission and life cycle ,
pathogenicity and clinical manifestation , brief epidemiology ,
clinical and laboratory diagnosis and treatment .
1.

Amoebae- Intestinal, extra -Intestinal and a trial emoebae (
Rhizopodea ) Entamoeba histolytica ( amoebiasis )
2. Ciliate : Balantiam coli .
3. Flagellates :
i. 1 intestinal flagellates : Giardia lamblia ,
Chilomastix mesnili ii . Blood and tissue glallates :
1.

a Leishmania
- L . donovani (Kala azar)
- L . tropica(Cutaneous leishmaniasis)
- L . braziliensis (Maco — cutaneous leishmaniasis)
B Trypanosoma :
African trypanosomiasis
* T. gambiense ( chronic sleeping sickness)
* T. rhodesiense ( Acute seeping sickness)
- American trypanosomiasis
T. cruzi ( Changes disease)
Blood and tissue Sporozoa

I-Plasmodium sp. ( malaria )
- P.vivax. P. malariae , P.falciparum, P.ovale
II- Toxoplasma gondii , Pneumecystis carinii , Cryptosporidium sp.
III- Medical Helminthology :
Parasite identification, life cycle , Pathogenicity, Clinical features,
epidemiology, diagnosis, treatment , Prevention & control .
I- Nematodes:
Intestinal:
Ascaris
,
Trichuris,
Hookworms(ancylostoma and Necator )
ii- Blood and or tissue nematodes :
Trichinella , Dracunculus , Larva migrans
i-

Entrobius,

-Filarial Worms: Wuchereria and Loa
2- Tremtodes :
Intestinal [ Heterophyes and Fasciolopsis]
Hepatic [ Fasciola
i-

ii- Blood

trematodes:
Schistosoma haematodium, S. mansni and S. japonicum
3- Cestodes :
Taenia saginata, T. solium , Echino coccus granulosus , Hymenolepis
nana, H. dimimuta .
IV- Arthropods:
it includes Entomology of arthropods of medical importance
which are directly injurious to man or are involved in disease
transmission
i. Arthropods as vector diseases.
ii. Class Insecta :Mosquitoes , Flies, Bugs , Fleas ..... lice.
iii. Ili- Class Arachnida: ticks, mites and scorpions).
iv. iv- Class Crustacea : Cyclops.

Morphology , diagnostic morphology , life cycle habits of
distribution in relation to pathogenesis, disease transmission and
Control.
Pharmacology:
1. General pharmacology : Definitions of relevant
terms.routes of drug administration Factors modifying
dosage Pharmacokinetics , Absorption and distribution or
drug Blood-brain barrier, Placental barrier, Plasm protein
binding, Bioavailability, Drug Metabolism. Drug
execretion , pharmacogentics , variability in drug response ,
Phar macodynamics, mechanism of drug action. Drug
receptors. Dose-response relationship.
2. Introduction to autonomic pharmacology, anatomical and
physiological
consideration
,
Neurohumoural
transmission.
3. Cholinergic drugs, choline esters , cholinomimetic
alkaloids.
Anticholinesterases.MuScarinie
blockers,
Ganglionic blockers, Neuromuscular blockers .
4. Adrenerinic drugs ( direct and indirect sympathomimetics
)Alpha and beta adrenergic Blocking drugs, Other antiadrenergic drugs.
5. Histamine and antagonists, prostaglandins, neuroactive
and vasoactive peptides,5-HT And antagonists ,Substance
p , Angiotenisin
6. Cardiac glycosides and other drugs used in treatment of
congestive heart failure.Antairrhythmic drugs, Antianginal
drugs Anti-coagulants and other drugs used in thromboembolic diseases, Coagulants drug used in the
treatment of hyperlipoproteinemas Renal pharmacology
,Physiologic,
drugs
in
hypertension
considerations.Diuretics and Anti-diuretics. Antihypertensive drugs, Plasma expanders.
7. Introduction to CNS,CNS transmitters, General anesthetics,
Inhalation and Intravenous general anesthetics, Adjuncts to
general anesthesia. Alcohol, Local anestheties , Sedatives

and hypnotics ( barbiturales and benzoediazepines ), Antiepileptic drugs.
8. CNS pharmacology , Drug used in the treatment of
parkinsonism , Antipsychotic drugs, Anti-anxiety drugs,
Anti-depressants ( MAO inhibitors and tricyclic antidepressants). Drug in mania CNS stimulants (
phosphodiesterase inhibitors and others ).
9. Pathophysiology of pain , Opioid drugs, agonists,
antagonists and drugs with mixed Actions : Drug tolerance
and dependence. Drugs of abuse.
10.
Antipyretic analgesics and non-steroidal antiinflammatory drugs. Drugs used for the Treatment of gout.
11.
Drugs used in the treatment of anemias , Iron , Folic
acid and B12.
12.
drugs used in the treatment of peptic ulcer. Purgatives,
Anti-diarrhoeal agents. Emetics and anti-emetics,
Digestants.
13.
Antimicrobial drugs. Classification and mechanism of
actions, Sulfonamides. Peniciilins, Cephalosporins and
newer
beta-lactam
antibiotics,
Macrolides,
Aminoglycosides , Tetracyclines, Chloramphenicol, Other
antimicrobial drugs. Anti-fungal and antiviral drugs, Drug
resistance in microorganisms, Use of antibiotic
combinations, prophylactic uses of antibiotics.
14.
Chemotherapy of tuberculosis, malaria and
amoebiasis,
Urinary
antiseptics,
antiseptics
,
anthelmintics, drugs in leshmaniasis, drug in
trypanosomiasis.
15.
Endocrine pharmacology , Insulin and oral
antidiabetic drugs, Corticosteroides, sex Hormones and
anabolic seroids, Cral contraceptives. Thyroid hormones.
Drugs Acting on calcium metabolism , drug acting on
uterus.Hormones of hypothalamus. Pituitary ( anterior,
posterior ), anti- thyroid drugs.
16.
Drug treatment of bronchial asthma, Antitussives and
expectorants. Oxygen therapy.
17.
Chemotherapy of cancer. Immunosuppressants.

18.
19.
20.

Drug Toxicity.
Drug Interactions.
Prescription Writing.

Practical Work:
1. Introduction to experimental Pharmacology.
2. Isolated rabbit intestine:
a. Effects of spasmogens.
b. Dose-Response curve in absence and presence of
antagonists.
c. Identification of unknown drug solution.
3. 3.Rat blood pressure preparation ( Demonstration ) .
4. Acetylation phenotype.
5. Drug interaction.
6. Rat phrenic nerve-diaphagm preparation ( Demonstration
).
7. Isolated rabbit heart preparation ( Demonstration ).
8. Analgesics ( Writhing test ).
9. Experimental Parkinsonism.
10.
Convulsants and anticonvulsants.
11.
Local anesthttics ( Rabbiteye )
12.
Frog rectus abdominus muscle.
fourth Year:
Biopharmaceutics and pharmautical Dosage Forms
Biopharmaceutics:
I- Definitions and Concepts
II- Pharmacokinetics of drug administered by intravenous route.
1.
One compartment open Model in I.V. injection.
2.
Two compartment open Model in I.V. injection.
3.
Intravenous administration, Multiple Dosing.
III- Pharmacokinetics of drug Adsorption.
1.
One compartment open model . oral route.
2.
Determination of absorption rate constant ( 1-From
plasma Data, 2-From Urine Date ).
3.
Extravascular multiple dose administration.
IV- Biopharmaceutics:

Mechanism of drug absorption.
2.
Factors affecting drug absorption from G.I.T.
3.
In- vitro dissolution testing.
a.
Official and non-official methods.
b.
Factors affecting dissolution of drug from different
forms.
V- Bioavilability
1.
Cocept and terminology .
2.
Methods of assessing bioavilability.
3.
Evaluation and design of a single dose bioequivalency
study.
4.
Determination of bioavilability and bioequivalency in
multiple dose regimen.
VI- Clearance and Renal Excretion
1.
Concept and definition of clearance.
2.
Mechanism of renal clearance.
3.
Determination of Clearance.
VII- Hepatic clearance and elimination
1.
Liver function tests.
2.
Hepatic clearance .
3.
Biliary exeretion of drug.
1.

Pharmaceutical Dosage Forms :
1.
Solid dosage forms ( Tablets and Capsules ) .
2.
Injectable solutions.
3.
Aerosols.
4.
Preparations in pharmacy of Hospital.
Practical Work:
Biopharmaceutics:
1.
Standard curve of Aspirin.
2.
Determination of Aspirin in Urine ( colorimetry ) .
3.
Determination of bioequivalence of different brands
of aspirin.
4.
Determination of bioequivalence of different brands
of Ampicllin.
5.
Problems.

Pharmaceutical Dosage Forms
1. Preparation and evaluation of solid dosage forms ( mainly
tablets and cupsules ) and injectable solutions.
2. Preparation of hospital Preparation with special emphasis
on liquid and semi- solid preparations mainly mixtures,
ointments, Pastes and suppositries.
3. Field training and visits in public hospitals.
Pharmaceutical Chemistry II
Drugs acting on the central Nervous System
1.Central nervous system depresssants
a)
General anesthetics.
b)
Anxiolytic, Sedative and Hypnotic Agents
1.Benzodiazepines.
2.Barbiturates
3.Miscellaneous Sedative Hypnotics.
• Amides and imides.
• Alcohols and their carbamate derivatives.
• Aldehydes and their derivatives.
c)
Central nervous system depressants with skeletal
muscle relaxant properties:
1. agents used in acute muscle spasm.
2. Drugs used in spasticity.
d)
Antipsychotics.
1.Phenothiazine.
2.Ring analogs of phenothiazines.
• Thioxanthines.
• Dibenzoxazepines and Dibenzodiazepines
3.Fluorobutyrophenones.
4.Beta aminoketones.
5.Benzamides.
6.Antimanic agents.
e)
Anticonvulsant or Antiepileptic drugs
1. Barbiturates.

2. Oxazolidinones.
3. Succinimides.
4. Ureas and monoacylureas.
5. Benzodiazepines.
6. Miscellaneous Agents (Primidone, Valproic acids).
2.Central Nervous System Stimulants
a. a.Analeptics
b. b.Methylxanthines.
c. c.Central Sympathomimetics Agents (Psychomotor
Stimulants).
d. Monoamine oxidase inhibitors.
e. e.Tricyclic Antidepressant Compounds.
f. f.Psychodelics
1. Indoethylamine.
2. Phenylethyl amine
3. Agents possessing both an indolethylamine and
phenylethylamine moiety.
4. Dissociative agents.
5. Euphoriant agents.
6. Depressant-Intoxicants
II. Drugs acting on Peripheral Nervous System
1.Adrenergic agents
a. Adrenergic neurotransmitters and receptors.
b. Sympathomimetic agents (Direct and Indirect).
c. Adrenergic Blocking agents.
• alpha-Adrenergic Blocking Agents.
• Beta-Adrenergic Blocking Agents.
2.Cholinergic drugs and related compounds
a. Cholinergic receptors.
b. Cholinergic agonist.
• Direct acting cholinergic agonist.
• Indirect acting cholinergic.
• Agonist (Cholinesterase inhibitors).
c. Cholinergic Blocking Agents.
1. Parasympathetic postganglionic blocking agents

• Solanaceous alkaloids and synthetic analogous.
• Synthetic Aminoalcohol ethers.
• Aminoalcohol esters.
•
•
•
•

Aminoalcohol.
Aminoamides.
Miscellaneous.
Papaveraceous alkaloids and their synthetic analogous.

2.Ganglionic Blocking Agents:
• Curares and related compounds.
• Succinylcholine.
• Decamethonium.
• Gallamine.
• Hexafluorinium bromide.
III. Drugs Acting on Cardiovascular System
1.Cardiotonics.
2.Antianginals and Vasodilators.
• Esters of nitrous and nitric acids.
• Calcium antagonist ion channels and calcium.
3.Antiarrythmics.
4.Antihypertensive agents
a. Agents affecting peripheral sympathetic nerve.
• Centrally acting adrenergic drugs.
• Drugs acting directly on smooth muscles (Vasodilators).
• Angiotensin converting enzymes inhibitors.
5.Antihyperlipidemics.
6.Anticoagulants.
7.Synthetic hypoglycemic agents.
IV.Physical Chemical Properties and Biological Activity
1.Factors affecting drug action at the active site.
2.Structurally nonspecific drugs.
3.Structurally specific drugs.
• Receptors.

• Drugs.
• Receptors interaction.
• Bonding in drug receptor interaction.
• Stereochemistry in drug receptor interaction.
4.Factors affecting accessibility of drugs at the active site
• Biological membranes
• Drug absorption and biological membranes
• Elimination of drugs from the body
V. Drug metabolism
1.Pathways of metabolism (Introduction)
2.Drug biotransformation pathways (Phase — I)
• Microsomal reaction.
• Aromatic hydroxylation.
• Aliphatic and alicyclic hydroxylation.
• N-Dealkylation.
• O and S dealkylation.
• Deamination.
• N-Oxidation.
• Azo and nitro reduction.
3.Nonmicrosomal oxidation
4.Miscellaneous reduction
5.Hydrolytic ring scission
6.Hydrolysis
7.Drug conjugation pathways. (Phase II)
• Glucuronc acid conjugation.
• .sulfate conjugation.
• .Amide synthesis.
• .Mercapturic acid synthesis.
• .Methylation.
• Conjugation with cyanide
8.Stereo chemical aspects of drug metabolism
9.Enzyme induction
10.Toxicity and oxidative metabolism
VI. Development of Drugs (Drug design)

1.Genesis of drugs (Natural sources, semisynthetic drugs and
synthetic drugs).
2.serendipity (Accidental discovery)
3.Random screening
4.Rationally directed random screening
5. Rationally directed metabolitr approach
6.General processess (Simplification , Replication, Hybridization
etc)
7.Special processes
• Vinylogy principle.
• Increase or decrease of the alkyl chain.
• Isosteric substitution (isosters and bioisosters).
• Introduction of a bulky group.
• Electron withdrawing and electron donating groups.
• Others.
8.Soft and hard drugs
9.Methods of lead optimization
• Topless sequential method.
10.Drug latentation
• Prodrugs,Bioprecursors and Targeted drugs.
11. Antimetabolite approach
Practical Works
I. Analysis of different examples of pharmaceutical chemicals
and pharmaceutical dosages forms according to official
methods.
1.Antiinflammatory-(Methyl Salicylate, Naproxen, Phenazone,
Phenylbutazone, Indomethacine, Aspirin).
2.Antibiotics(Amoxycillin,Penicillamine,Benzylpeniciilin,Ceph
alexin,Fusidic acid,Cycloserin)
3.Diuretics-(Ethacrynic Acids,Frusemide)
4.Oral
contrceptives-(Ethinylestradiol,Ethisterone,Mestranol)
5.Antineoplastic-(Melphalan,Lomustine,Chlorambucil)
6.Hypoglycemics-(Chlorpropamide)
7.Antituberculosis-(Isoniazide,Pyrazinamide)
8.Antihistaminics-(Dimenhydrinate,Chlorpheniramine)

9.Sedative
Hypnotics-(Chloralhydrate,
Glutethimide,
Meprobamate) 10.Antiseptics-(Mercurochrome,Resorcinol)

II. Analysis of active constituents of different pharmaceutical
dosage forms
1.Aerosol inhalations
a. Isoprenalin sulphate inhalation, Ferrous chelate formation
(Spectrophotometer).
b.Albuterol inhalation: Coloured derivative with p
dimethylaminoaniline (spectrophotometer)
2.Creams
a.Analysis of triamcilone cream by isoniazide method
(Spectrophotometer)
3.0intments
a.Sulphur ointment-By oxidation to thio sulphate (Titration
method). b.Benzoic and salicylic acid ointment (Acid base
titration).
4.Suppositories
a. Glycerine suppositories:Glycerol content determination by
oxidation with sodium metaperiodate (Titrimetric method)
b. Neo haemorhan suppositories containing;
• Prednisolone acetate by phenyltetrazole method
(Spectrophotometry).
• Lignocaine (Xylocaine by acid dye method, methyl orange
or bromocresol purple (Spectrophotometry).
• Zinc oxide and aluminum acetate by complexometric
method
Pathology and Public Health
Pathology
I-General pathology
1.
Introduction to Pathology.
2.
Information: Definition, causes, cardinal signs of acute
inflammation, vascular phenomenon of acute inflammation,
chemotaxis and phagocytosis, types of inflammation based

on the character of exudates and duration. Abscess,
curbuncle, sinus, fistula, chronic inflammation.
3.
Healing and Repair: healing of wounds: primary and
secondary types, factors affecting wound healing.
4.
Circulatory Disturbances:
• Edema: Definition, types, causes, mechanism, general
and local.
• Thrombosis: Definition, pathogesis.
• Embolism: Definition and types.
• Infarction: Definition and types.
• Hemorrhage and shock: Mechanism and types.
• Congestion: Active and passive.
5.
Disorders of growth: Agenesis, hypoplasia,
hyperplasia, hypertrophy, atrophy, hamartema, metaplasia,
dysplasia and carcinoma in situ.
6.
Neoplasia: definition, classification, differences
between benign and malignant tumors, types of benign and
malignant tumors, malignancies of hemopoietic cells(
Leukemia) and lymphomas, spread of malignant tumors.
7.
Carcinogenesis: clinical aspect of tumors, diagnosis of
cancer, cancer arraigning and staging.
8.
Immune Pathology:
• Introduction to the immune system.
• Accessory cells of immunity.
• Hpersensitivity reactions, types( I, II,III, IV).
• HLA system.
• Tranplant pathology.
• Auto-immune diseases.
• Acquired immune deficiency syndromes.
9.
Tuberculosis: Incidence, pathogenesis, primary
complex secondary TB and features of pulmonary TB.
10.
Syphilis :Mode of transmission, stages, sign and
symptoms, organs involved and effects. Congenital
syphilis.
11.
Protozoal and Helminthic diseases: Amaebiasis.
Leishmaniasis. Hydrated disease, Malaria.

Bilharziasis:
complications and

12.

Geographical

distribution,

types,

II- Systemic Pathology
1.
Cardiovascular system
• Atherosclerosis-Pathogenesis,
risk
factorsComplications- Hypertension. Ischemic heart diseasesTypes of Angina pectoris- Rheumatic heart diseasesInfective Endocarditis.
2.
Respiratory system - Tonsillitis-BronchitisBronchial asthma-Pneumonia-BronchiectasisBrochogenic
carcinoma.
3.
Gastro-intestinal system - Gastrites-Peptic ukcerInflammatory bowel diseases-Pils.
4.
Biliary system and Liver - Cholecystitis-HepatitisCirrhosis-complications.
5.
Urinary system
• Definition and types of glomerulanephritis-DrugNephritic
syndromeinduced
Tubule-CystitisInterstitial-nephritis-Pyelonephritis.
6.
Endocrine system - Thyroid: Hyperthyroidism,
Hypothyroidism goiter, Pyelonephritis-Diabetes Mellitus:
types, complications-Adrenal Glands.
7.
Hemopoitic system - Classification of anaemiasIron deficiency anemia-Vitamia-B 12 and float deficiency
anemia-Aplastic anemia-Thrombocytopenia-Leukopenia.
8.
CNS and Muscular Skeletal systems.
Public Health
1. Determination of health.
2. The scientific methods of Public Health(Medical statistics,
Epidermiology).
3. Environmental and occupational health.
• Definitions and principles.
• Environmental and occupational toxicology.
• Hazards in the environment and the work places.
• Sanitation and waste disposal.

• Control of environmental and work place hazards.
• Pesticides, insecticides.
4. Methods of diseases prevention
• General measures.
• Vaccination and immunization.
• Health education. - Health promotion.
• Health administration. - Primary health care.

Practical Work
Pathology
List of Museum specimens
I.
Fibrinous pericarditis, Diphtheria, Larynx, Brain abscess,
Acute appendicitis.
II. Infarction spleen, C.V.C. Liver, Cerebral Hemorrhage.
III. Adenoma Thyroid, Fibroadenoma Breast (Carcinoma
stomach, Carcinoma Ureter.(
IV. Lipoma ( Leiomyoma Uterus, Metastasis Lung, Malignant
Melanoma skin.(
V. Miliary Tuberculosis Lung (Tuberculosis Lymphadenitis,
Gumma Liver-Bilharzial Hepatic Fibrosis- Tuberculosis small
intestine-Hydrated cyst liver Amebic liver abscess.(
VI. Acute Bacterial Endocarditis (Recent Infarction Heat,
Atheresclerosis, Lobar pneumonia, Broncho genic carcinoma.(
VII. Crohn's disease, Ulcerative colitis-Micro-nodular cirrhosisMacro-nodular cirrhosis-Chronic cholystitis-Chronic Gastric
Ulcer.
VIII. Acute pyelonephritis, Acute Cystitis Goiter.
Public Health
The practical work sessions designed according to the theoretical
outlines and visits.
Quality Control and Assurance
Microbiology Quality Control
1. Quality assurance, quality control, In-process control,
definitions, genera principle and legal aspects.

2. Microbiological quality of pharmaceutical products, control
of the working environment and materials, atmosphere,
water, raw materials and equipments.
3. Sterile products, Sterilization control, indicators, methods,
sterility testing sampling.
4. Preservation of pharmaceuticals and cosmetics, evaluation
of microbial stability of formulations, preservative test
5. Assessment of microbial contamination and spoilage
microbial limit test for non-sterile products, test for
pyrogens.
6. Antibiotics assay, microbiological methods, design and
statistical analysis.
7. Evaluation of disinfectants and antiseptics, bacteristatic ,
fungi static, bactericidal activity , phenol coefficient test, inuse tests.
8. Quality control of vaccines and sera, general aspects,
identity, and safety tests.
Quality Control of Finished Product
• In process quality control.
• Finished products quality control.
• Stability following up quality control.
I. Solid dosage forms:
Tablets:
Weight uniformity
Drug content
Hardness
Friability
Disintegration
Dissolution
Capsules
Weight
uniformity
Suppositories
Weight uniformity
Drug content
Fracture point
Hardness
Softening point
Melting point
Release profile
Parentral solution
Leaker test
Clarity test
Sterility test
Pyrogen test
Bioavailability
Blood, urine and saline
• Packing materials.
• Preparation of container tightness.

• Moisture and vapor tightness regardless of container
construction.
• Toxicity and chemical, physical characteristics of
materials needed In container construction.
• Physical or chemical changes of container upon
prolonged contact with products.
• Compatibility between container and products.
Quality Assurance
• Concept and definition: quality control, in process quality
control, validation, quality assurance.
• Evaluation of quality assurance in pharmaceutical industry.
• Organization of quality system.
• Quality assurance of research and development.
• Transfer from research and development to manufacture.
• Quality assurance during manufacture.
• Quality assurance during marketing.
• Management aspect of quality assurance (Policies, Staff
selection, Training and motivation, Monitoring of quality
assurance system).
• Validation
(Prospective
validation-Retrospective
validation).
Practical Work
Microbiology quality control.
1. Aseptic techniques and air contamination
monitoring.
2. Sterilization control.
3. Sterility test, direct.
4. Sterility test, indirect.
5. Microbiological quality control of water used in
hospital and pharmaceutical manufactures.
6. Microbial limit test.
7. Preservative test.
8. Evaluation of bacteri static and fungi static activity
of disinfectants.
9. Evaluation of bactericidal activity of disinfectants.

Pharmacy Practice and Clinic Pharmacy

3(

•
•
a.
b.

Viable count technique.
Phenol coefficient test:
Riddle-Walker test
Kelsey-Syhkes test
10.
Test for pyrogen [demonstration].
11.
Antibiotic assay.
12.
Potency test of BCG vaccine.

Quality control of finished product
Problems on pharmaceutical dosage forms including tablets,
capsules,
suppositories and parenteral solutions.
Pharmacy Practical
1- The hospital pharmacist .
2- Abilities required for hospital pharmacist.
3- Responsibilities of the director of pharmaceutical
services .
4- pharmacy and therapeutics committee.
5- The hospital formulary.
6- Facilities required .
a) Location
b) Area
c)
Refrigeration
d) Ventilation
e) Electric Lighting
f) Library
g) Storage
7- Pharmaceutical services
- In patient pharmacy Services :
1)
Drug distribution .
2) Intravenous admixture.
3)
Drug therapy monitoring . Outpatient pharmacy
Services
1)
Dispensing to outpatient .
2) Labeling .
3)
Patient medication profile . Pharmaceutical
procurement and control Services
1) Purchasing and inventory.
2) Manufacture and compounding .

Packaging and labeling. Drug information center
1)
Information Services.
2)
Establishing a drug information center in
hospitals.
3) Drug information resources.
- Pharmaceutical development services:
1) Quality control.
2) Clinical pharmacokinetics.
3) Investigational drug protocols.
- Clinical function of hospital pharmacists.
- Rational use of drugs.
- Essential drug list.
- Educational Activities :
1)
Continuing Education.
2) Postgraduate Education and Research.
3)
Patient Education and Medication Compliance .
8- Information Reports:
- Report on Commercial Products. - Drug Information.
- Drug Interactions.
- Dispersing and Labeling.
- Cases studies.
3)

Clinical Pharmacy
− The roles of Clinical pharmacist. - Patient profile .
- Therapeutic drug Monitoring.
− Optimization of patient's compliance of medication.
- IV. Admixtures.
- Proper drug selection.
- Diseases ( Chronic ).
-Proper drug selection. - Drug monitoring.
- Drug interaction . - Drug of choice.
− Dose adjustment during renal, hespatic or other chronic
diseases.
Practical Work
Clinical Pharmacy
− Identification and salvation of drug interaction.

Formulation, calculation and preparation of IV, Admixtures,
Prevention of Interaction.
- Selection of the most proper drug product for the prevailing
disease. - Selection of proper drug during pregnancy, Action.
therapeutic during monitoring .
− Drug information center (DIC).
− Clinical clerkship, Round discussion on case studies.
−

Drug Interaction and Monitoring Biological Fluids
Drug Interactions
1.
Mechanism of Drug Interaction
- Pharmacokinetic interaction.
- Pharmacologic interaction.
- Miscellaneous interaction.
2.
Drug-Drug Interactions:
- Analgesics and non-steroidal anti-inflammatory drugs. Anticoagulants.
- Antibiotics and anti-inflammatory drugs.
- Antitubereulous drugs.
- Contraceptives, oral and related sex hormones. Antacids.
- Monoamine oxidase inhibitors.
- Vitamins.
- Miscellaneous.
3. Drug Food Interaction ( Chicken , Liver , Herring , Cheese
, Yogurt ).
4. Drug-Drink Interaction ( Coffee , Tea , Milk , Alcohol ).
5. Drug-Laboratory test Interactions.
Drug Monitoring in Biological Fluids
1. Routes of drug administration.
2. Routes of drug elimination.
3. Factors affecting blood level in plasma.
4. Adverse effecting of drug .
5. Plasma protein binding of drugs.
6. Propose of Plasma drug of monitoring.
( Why do we monitor drug plasma )?

To mainbtain maximal therapeutic effect with
minimal dose.
b) To ensure that the drug has no cumulative effect.
c) To avoid toxicity of some drug psychotic and
cardiac drugs.
d) Sampling of blood for drug estimation.
7. Drugs which require routine plasma level estimation.
a. Antiepileptic drugs.
b. Salicylates.
c. Cortisone derivatives.
d. Psychotic drugs.
e. Cardiac drugs.
8. Drug action : site of action at receptor site :
9. Pharmacokinetics.
10. Kinetics.
a. Zero order kinetics.
b. First order kinetics.
c. Drug half — life time .
11.Single drug doses and multiple drug doses.
12. Pediatric clinical pharmacology.
13. Geriatric clinical pharmacology.
Practical Work
Drug Interaction
Problems in during Interaction .
Drug Monitoring in Biological Fluids
1. Estimation of salicylates in serum sample using a standard
curve
( colorimetric Ferric chloride method ).
2. Estimation of barbiturates in serum ( U. V. 230-300 nm ).
3. Estimation of phenylbutzone in serum using permanganate
method ( colorimetric ).
4. Estimation of procainamide in plasma ( Colorimatric ).
( Procainamide=antiartyymic Drug ) .
5. Estimation of isoniazide in urin sample ( Colorimatric ).
6. UV spectra of commonly used drugs.
a)

Toxicology and Bioassay
I- Toxicology:

A-General principles of toxicology:
1 –Classification of poisons.
2-Characteristics of exposure.
3- Factors affecting the action of poisons.
4-Diagnosis of poisoning.
5-General treatment of poisoning:
Decontamination, emergency treatment, prevent further exposure
to the poison, removal of the unabsorbed poison from the stomach,
in activation of the poison remaining in the stomach,
enhancement of excretion, administration of physiological
antidote, symptomatic treatment.
B-Clinical toxicology:
1-Corrosive poisons:
− Organic acid corrosives.
− -Inorganic acid corrosives.
− -Corrosive alkali.
2- Tranquilizers (neuroleptics):
− Major and minor tranquilizers.
3-Volatile poisons and noxious gases.
-Ethanol.
-Methanol.
-Kerosene and benzene.
-Cyanide poisoning.
-Carbon monoxide poisoning.
-Carbon dioxide.
− Chlorine gas.
-Ammonia.
4-Anticholinergic
poisoning.
5-Pesticides, rodentcides,
herbicides.
6-Metallic irritant poisons:
-Lead, mercury, arsenic, antimony, iron, thalium, phosphorus.
7-Analgesic poisoning: -Acetaminophen.
-Salicylates.
8-Foodnpoisoning.
9-Plant poisoning:
-Morphine, atropine, cannabis, cocaine, nicotine, strychnine,
digitalis, ergot.

10-Poisonous snakes, scorpions, bees and wasps.
Bioassay
A-Introduction.
-Definitions of relevant terms.
B-Bioassay methods: 1-Application. 2-Designs.
C-Screening for toxicity:
- Acute, subacute and chronic toxicity.
D-Experimental evaluation of antagonistic activity of a drug.
E-Radio-immunoassay:
-Principles.
-Methodolgy.
F-Evaluation of experimental data. G-Computer programming
and bioassay.
Practical Work
I-Toxicology
1-Determination of LD50
2-Toxicokinetic calculations.
3-Cyanide and CNS depressants.
4-Carbon monoxide poisoning and CNS stimulants.
5-Corrosive and irritant poisoning.
6-Toxicity of insecticides.
7-Haemolytic agents.
8-Antidotes.
II-Bioassay
1-Bioassay of digitalis.
2-Direct matching technique.
3-Four-point assay of acetylcholine on rabbit intestine.
4-Blind screening: effect of unknown drug on standard bracket
of response on rat blood pressure.
5-Close bracking method of assay on intestine.
6-Irwin test in preliminary screening of drugs.
7-Estimation of adrenaline and noradrenaline in a mixture.
8-Detrmination of pA2 value of atropine as muscarinic
competitive antagonist.

9-Radioimunnoassay of insulin.

