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Subjects for premedical students

Chemistry
1 Course name Chemistry
2 Course Code GP1
3 Course type: General
/general/specialty/optional
4 Accredited units 4 units (Theoretical 3 Lecture/Week
1Lab/Week)
5 Educational hours Shrs/week
6 Pre-requisite requirements Non
7 Program offered the course Science college
8 Instruction Language English Language
9 Date of course approval 12/2021
Brief Description: The chemistry course includes the study of general chemistry and organic
chemistry. In general chemistry the student studies the following topics:
Atomic structure and periodic table, atomic structure, chemical bonding,
Chemical equations, and Stoichiometry. Also, the course provides Physical
properties of solutions, types of chemical reactions, chemical
thermodynamics, and chemical kinetics. While he receives in organic
chemistry lessons the following topics: Difference between organic and
inorganic compounds, Saturated hydrocarbons, Aromatic compounds,
Stereochemistry, Organic acids, Amines, and amides.
Textbooks required for | 1. Ebbing and Gammon. General Chemistry 11th edition. Belmont:
this Course: Brooks/Cole Cengage Learning, 2016. (Hardcover, Loose Leaf, or eBook).
2. Moog and Farrell. Chemistry: A Guided Inquiry (Pitt Custom Edition), 2018.
3- Solomons, Fundamentals of organic chemistry textbook, fourth edition. by
T.W Graham Solomon. Joahn Wiley and Sons INC. last edition.
4- Experimental organic chemistry textbook, principles and practice.
BlackWell Scientific publications.
Course Duration 28 weeks
Delivery | Lectures {Tool?board, data show). The lectures were added on the internet
site of the faculty to be available to the students all the time as an e-
learning.
Practical Session (Tools: labs., boards, instruments, chemicals, glassware,
equipment).
Assignments, seminars, research and posters.
Course Objectives: Upon successful completion of the course the student should be able to:
a) understand how the atoms are arranged in molecules and ions
b) Name chemical compounds




c) Balance chemical equations and use variety of problems
d) Describe properties of solution

e) Know Energy changes with reactions

f) Describe the electronic structure of atoms

g) Know the properties of elements in the periodic table
h) Differentiate between types of bonds

i) Knowledge of properties and behavior of Gases

Course Assessments Midyear Examination - 20.0% |
Practical continuous Assessment | 10.0%
Final practical Examination B 20.0%
Final written Examination 50.0%
Total e 1100.0% -
Content Breakdown Content Breakdown Topical Coverage
Topical Coverage
Session 1 (Week 1) A. General chemistry:

1. Chemistry and Measurement of concentration:

Introduction, scientific measurements, conversion of units, significant figures,
length mass and weight, density, temperature, pressure, heat and other
forms of energy.

Session 2 (Week 2) 2. Atomic structure and periodic table: (5 hr.)
a) State and kinds of matter,

b) The atomic theory,

¢) The structure of atom,

d) Electronic configuration.

Session 3 (Week 3) a) Structure of periodic table

b) Correlation with electron configuration,

c) Horizontal and vertical relationships,

d) Properties of elements important for life.
e) Pauli Exclusion principle.

f) Hunds Rule

Session 4 (Week 4) 3. Chemical bonding, general concept: (3hr)
a) Lewis symbols,

b) Types of chemical bonds,

c) theionic bonds factors,

d) Influencing the Formation of ionic compounds,
e) Covalent and coordinate bonds,

f)  Drawing Lewis structures.

Session 5 (Week 5) 4. Chemical equations and Stoichiometry: (6 hr)
a) The language of chemical equations,




Balancing of chemical equations involving changes or no changes in
valency,

Molecular weights and formula weights,

Chemical formula an empirical formula,

Session 6 (Week 6)

The chemical mole,

Percentage composition,

Calculations based on chemical equation

Limiting reactant calculation,

Theoretical yield and percentage yield.

Molar concentration, Equivalents, and mill equivalents ions,

Session 7 (Week 7)

5. Physical properties of solutions: (4hr)

a)
a)
b)

c)
d)
e)
f)

g)
h)

Hydrogen bonding in water,

Kinds of mixtures, Types of solutions,

Concentration units (M, PPT, PPM, PPB, %w w, v v, w v mole fraction
and mass fraction)

The solution processes in liquid solutions.

Surface tension, Surfactants,

Types of Homogeneous mixture,

Water as solvent,

Saturated solutions,

Hydrates

Session 8 (Week 8)

6. chemical reaction in aqueous solution and chemical equilibrium: 14 hr

a)

Acids and bases in aqueous solutions Bronstead-Lowry acids and
bases,

Lewis and bases

The strength of acids and bases.

Solution terminology: chemical equilibrium factors ionization
constant of weak acids and bases,

Session 9 (Week 9)

Hydrolysis of salt,

lonic product of water,

pH concept,

buffers.

Oxidation reduction, redox system,
oxidation number,

balancing oxidation reduction equations,
important oxidizing reducing agents,

Session 10 (Week 10)

b)
c)

Saturated and super saturated solution solubility and solubility
product constant,

common ion effect,

complex ions their equilibria.

Session 11 (Week 11)

Session 12 (Week 12)

Assessment




Session 13 (Week 13)

Session 14 (Week 14)

Session 15 (Week 15)

7. Chemical thermodynamics: (4 hr.)
a) General concept 1" law of thermodynamics,
b) Thermal capacity and enthalpy,
¢) Second law of thermodynamics and entropy,
d) Entropy changes calculations,
e) Free energy and equilibrium state,
f) Tthermo-chemistry, 2" ,3" laws and free energy,
g) Applications.

Session 16(Week 16)

8. Chemical kinetics: (6 hr)
a) The rate of reactions
b) The rate of laws
c) Zero-order reaction
d) First-order reaction
e) Second-order reaction

Session 17 (Week 17)

f) Arrenhius equation

g) Half-life of chemical reaction,

h) Deviation of rate law from experiment,
i) Effect of temperature on rate

j) Excitation energy,

k) Enzymatic reaction.

Session 18 (Week 18)

B. Introduction to Organic Chemistry:

1. Introduction:

a) Difference between organic and inorganic compounds
b) Structural futures of organic molecules,

¢) Isomerism

d) Hybridized orbitals,

e) Molecular 5hapes.

Session 19 (Week 19)

2. Classes of ;Eanic compound:
Saturated hydrocarbons: Aliphatic hydrocarbons (Alkanes and
Cycloalkanes):

a) Physical properties,

b) Nomenclature

c) Chemical properties.

d) Chemical reactions.

Session 20 (Week 20)

3. Unsaturated hydrocarbons:
a) Nomenclature of alkenes,
b) Isomerism among alkenes
¢) Geometry among ring compounds,
d) Chemical reaction (Addition to double bounds),
e) Polymerization.




Session 21 (Week 21) 4. Aromatic compounds: aromatic hydrocarbons:
a) Characteristic reactions of benzene,

b) Naming derivatives of benzene,

c) The pi-electrons in benzene.

Session 22 (Week 22) 5. Alkyl and Aryl Halides:
a) Nomenclature

b) Physical properties
c¢) Chemical reaction

Session 23 (Week 23) 6. Alcohols, Phenols and Ethers:
a) Nomenclature

b) Physical properties

c¢) Chemical reaction

d) Solubility

e) Medical applications
Session 24 (Week24) 7. Stereochemistry:

Session 25 (Week 25) Stereochemistry (continue)

Session 26 (Week 26) 9. Ketones and aldehydes:
a) Nomenclature

b) Physical properties
c) Chemical reaction
d) Solubility

e) Applications

Session 27 (Week 27) 10. Organic acids and esters (Carboxylic acids and derivatives:
a) Nomenclature

b) Physical properties

c) Chemical reaction

d) Hydrolysis

Session 28 (Week 28) 11, Amines and amides:

a) Nomenclature

b) Physical properties
¢) Chemical reaction

d) Medical applications.

Practical Work

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

10-Practical Exam




Attendance Students are expected to attend every session of class, arriving on time,

Expectations returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and numeric,
computer, interpersonal communications, and critical thinking skills will be
embedded in all courses.

Course Change Information contained in this course outline is correct at the time of |
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Physics

1 Course name Physics

2 Course Code GP2

3 Course type: General

/general/specialty/optional
4 Accredited units 3 units (Theoretical 2 Lecture/Week
1Lab/Week)

5 Educational hours 4hrs/week

6 Pre-requisite requirements Non

7 Program offered the course Science college

8 Instruction Language English Language

9 Date of course approval 12/2021

Brief Description: This course involves the study of the Particle dynamics: work, energy and
power, Properties of matter, Heat, Sound, Optics, and Modern Physics.

Textbooks required 1. Jones and mérs.uc_cnten;porary pﬂysics;_last edition.

for this Course: 2. Kane J. W and Sternheim M.M., Physics, last edition.
3. Hademenose G. W., Physics for pre-Med, Biology and allied health students
Schaum' Outlines. Last edition.
5. Serway R.A. Physics for Scientists and Engineers 6 edition, 2004
28 weeks - -
Lectures (Tools: board, data show). The lectures were added on the internet

i e_of the faculty to be available to the students all the time as an e-learning.




Practical Session (Tools: labs., boards, instruments, chemicals, glassware,
equipment).
Assignments, seminars, research, and posters.

Course Objectives:

Course Assessments

Midyear Examination 20.0%

Practical continuous Assessment 10.0%

Final practical Examination 20.0%

Final written Examination 50.0%

Content Breakdown
Topical Coverage

Content Breakdown Topical Coverage

Session 1 (Week 1)

Part I: Mechanics

A. Mechanics:

1. Vectors
a) Vectors, equilibrium, and moment of force (Biomechanics).
b) Kinematics: one dimension, two dimensions, motion on a curve.
c) 3- Circular motion, rolling, simple harmanic motion.

Session 2 (Week 2)

2. Dynamics:

a) Newton's Second law, Centripetal, Centrifugal acceleration.
b) Newton's law applications.

Session 3 (Week 3)

3. Particle dynamics: work, energy and power:
a) Conservation of energy,
b) conservation forces work in P-V system,
c) applications, power,
d) Units of power,
e) Efficiency.

Session 4 (Week 4)

4. Conservation of linear momentum:
a) impulse,
b) collision,
¢) moment of momentum,
d) angular momentum,
e) conservation law.

Session 5 (Week 5)

5. Rotational dynamics:

a) The moment of Inertia
b) Application of moment of Inertia
c) Rotational equilibrium and rotational dynamics,

Session 6 (Week 6)

B- Properties of matter:
6)- Hydrostatics:
a) Units of pressure,
b) gauge pressure,
c) absolute pressure,

a) pressure inside fluid,
b) Pascal principle,
¢) Buoyancy.

7) Surface tension:




a) Coefficient of surface tension,
b) Liquid drops, bubbles,
c¢) membranes,

Session 9 (Week 9)

8- Elasticity:
a) Elastic and inelastic materials,
b) biological material, stress, strain,
¢) Hook's law,

Session 10 (Week 10)

a) Shearing and twisting; Bulk modulus, compressibility,
b) Stress and strain in biological systems,
c) Energyin distortion,

Session 11 (Week 11)

Session 12 (Week 12)

Session 13 (Week 13)

Session 14 (Week 14)

Assessment

Session 15 (Week 15)

a) elastic constant,

b) elastic membranes,

c) Blood vessels,

d) The heart and circulatory system.

Session 16(Week 16)

9. Hydrodynamics:
a) laminar and turbulent flow,
b) continuity equation,
c) ideal fluid, Bernoulli equation
d) applications,

Session 17 (Week 17)

a) abnormal blood vessels (stenosis, flutter),
b) non ideal fluids,
c) work done by heart in one beat,

Session 18 (Week 18)

a) viscosity, Poiseuill's law,

b) flow resistance,

¢) vascular beds,

d) sedimentation and centrifugation

Session 19 (Week 19)

Part Il: Heat, Sound, Optics, and Modern Physics
10. Thermal Physics:

a) Celsius and Fahrenheit scales.

b) Heat: phase changes.

c€) Heat and first law of thermodynamics.

Session 20 (Week 20)

a) Heat conduction and its application
b) Thermodynamics and its applications.
c) Thermal properties of gases.

Session 21 (Week 21)

11. Waves and Sound:
a) Sound wave, velocity of waves in elastic media.
b) Acoustic impedance, intensity and intensity level.
c) Damping, resonance, standing waves, Doppler effect, ultrasound.

Session 22 (Week 22)

a) The ear and hearing.
b) Ultrasound (physical principles and application)




Session 23 (Week 23)

12. Optics: (wave and wave propagation):
a) Wave theory of light,
b) Properties of light,
c) reflection and refraction at spherical surfaces.
d) Total internal reflection and its application.

Session 24 (Week24) 13. Geometric Optics:
a) Lenses the optical instrument.
b} The human eye,
¢) color blindness,
d) Optical defect of the eye vision: myopia, hyperopia, astigmatism,
~ glaucoma.
Session 25 (Week 25) | 14. Microscopes:
a) Electron microscope,
b) Laser and its applications in medicine.
¢) Spectrophotometry,
d) Interference,
e) Diffraction,
f)  Polarization.
Session 26 (Week 26) | 15. Modern physics: (Nuclear Physics and Radioactivity):
a) Atomic structure.
b) Radioactivity
c) Half-life
d) X-ray production and absorption (photoelectric effect, Compton
effect)
e) Radioactive decay (v, B, and a decay)
Session 27 (Week 27) a) Nature radioactive emissions,
b) lonizing radiation
c) Isotopes application,
d) Radiation units
Session 28 (Week 28) a) Radiation detectors,
b) Exposure doses
c) Biological effect of radiation,
d) Harmful effects of radiation.
Practical Work The applications on the theoretical outline of the course.
10-Practical Exam
Attendance Students are expected to attend every session of class, arriving on time,
Expectations returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported with
a doctor’s note.
Generic Skills The faculty is committed to ensuring that students have the full range of

knowledge and skills required for full participation in all aspects of their lives,
including skills enabling them to be life-long learners. To ensure graduates

have this preparation, such generic skills as literacy and numeric, computer,




interpersonal communications, and critical thinking skills will be embedded in
all courses.

Course Change Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Biology

1 Course name Biology

2 Course Code GP3

3 Course type: General

/general/specialty/optional

4 Accredited units

4 units (Theoretical 3 Lecture/Week

1Lab/Week)
5 Educational hours Shrs/week
6 Pre-requisite requirements Non
7 Program offered the course Science college
8 Instruction Language English Language
9 Date of course approval 12/2021
Brief Description: To learn and understand the components of living world, structure and
functional system of plant and animal kingdom.
Textbooks required for | “uell 12Ul (0L 5l 2eal 20ns daa 5 Botany. Wilson, Loomes, Reeves. il e
this Course: R
co e Al Gl ae ool B Gl (ouide) el il
Interprint, Malta =4l
Course Duration 28 weeks
Delivery Lectures (Tools: board, data show). The lectures were added on the
internet site of the faculty to be available to the students all the time as an
e-learning.
Practical Session (Tools: labs., boards, instruments, chemicals, glassware,
equipment).
Assignments, seminars, research and posters.
Course Objectives: This course aims to provide medical sciences students with the knowledge
and understanding of:
- The basic structure of living cells
- The different functional activities of the cell.
- The levels of body organization of cells, tissues, organs, and systems.




- understand the basic components of anatomy & physiology of plant

Course Assessments Midyear Examination 20.0%
Practical continuous Assessment 10.0%
Final practical Examination 20.0%
Final written Examination 50.0%
Total 100.0%
Content Breakdown Content Breakdown Topical Coverage
Topical Coverage
Session 1 (Week 1) Syllabus of General Botany:
1 - Introduction:
- Historically and evolution of botany
- Plant scientists.
- Plant science relates to many fields.
- Fields of botany and the importance of plants and their effects on
life.
- Botany today and in future.
Session 2 (Week 2) - Classification of living Things.
- Plant kingdom non-flowering plants.
- Flowering plants.
- Flowering plants Monocotyledons-Dicotyledons.
Session 3 (Week 3) 2- Summary on the kinds of plants in relation to kind of nutrition:
a) Kind of organisms in relation to nutrition.
b) Kind of nutrition of plant.
¢) Kind of organisms in relation to the cell structure.
d) The major differences between animal and plant cells (table).
e) Differences between animal and plant cell.
f) The plant cell- The cell theory.
Session 4 (Week 4) a) Cell parts and organelles.
b) All plant cell parts from cell wall to the nucleoli (single nucleolus).
¢) From cytoplasm to lysosomes.
Session 5 (Week 5) 3- The plant cell:

a) Discovery of the cell, prokaryotic and eukaryotic.
b) The functional organization of plan cell.
c) Cell wall; structure and functions.

Session 6 (Week 6)

4- The plant tissues:
a) Cellular differentiation to give rise to dissimilar tissues within and
individual functions of tissues.

Session 7 (Week 7)

5- The cell matter:
b) Carbohydrates,

c) lipids,

d) proteins and nucleic acids;

e) protein synthesis (structure of DNA and RAN, DNA replication, the
genetic code, RNA synthesis and protein synthesis).

6- The cell metabolism:
<. a) The cell energy (ATP), cellular respiration.




b) The importance of energy on transportation of different
substances: on growth and on the all of metabolic pathways .

Session 9 (Week 9)

7- Photosynthesis:
a) Chloroplasts and the other photosynthetic pigments.
p Light-absorbing compounds (pigments), chlorophyll and absorption
spectrum i e. adsorption of different wave lengths. Reduction of
CO:.

Session 10 (Week 10)

8- The plat structure and activity:—
a) The leafstructure and activity.

b) Kind of modification of leaves; comparison of the adaptive
differences of the kinds of plants.

c) Transpiration: meaning, stomata or stomates and their controlling
of transpiration.

d) Water balance due to osmotic equilibration. CO2 uptake.

Session 11 (Week 11)

Session 12 (Week 12)

Session 13 (Week 13)

Session 14 (Week 14)

Assessment

Session 15 (Week 15)

a) The stem and Vascular system. Structure and function. Comparative
anatomy of different main stems. Development of vegetation.

b) The Root and the Plant Nutrients. General structure of the root and
function. Kinds of roots. Comparative anatomy and modifications of
roots. Growth of root. Absorption of water and salts.

Session 16(Week 16)

9. The flowering plants reproductions:
a) The vegetative reproduction and its kinds.
b) The flower and its male and female.
c) Flowering plants reproduction.
d) Pollination and fertilization.
e) Embryo, Seed, and Fruit.
f) Kinds of germination, seed's dormancy, and seedlings growth.

Session 17 (Week 17)

10. Hereditary or Inheritance:

a) Introduction of genetics and its emergence.

b) Chromosomal fundamental of inheritance.

c) Genes, Chromosomal linkage and crossing-over.

d) Complete and incomplete dominance (Dominant and Recessive
characters).

e) Mendelian laws and their effect on inheritance.

f) Mutation, Genetic engineering (meaning only); its role on the
improvement of the plant characters.

Session 18 (Week 18)

11. The plant Ecology:

a) The importance of ecology.
b) The strategies of adaptation.




c) The resistance of ecological, tolerance, e.g. shortage of water or
increase of saltin the soil.

d) Resources for survival.

e) Ecological organization and the role of plants in it.

f) Ecological balance or equilibrium (just the meaning). Ecological
infection and its kinds in brief,

Session 19 (Week 19)

12. The plant Taxonomy:
a) Introduction on the emergence of the taxonomy.
b) Bases of taxonomy and its rules.
¢) The system of binomial (for Carl Linnaeus 1707-1778): The
international scientific system).
d) The plant classification of the different basic aspects.

Session 20 (Week 20)

13. Viruses:
Characters, structures, classification, reproduction, and some diseases.

Session 21 (Week 21)

14. Bacteria:
a) Characters, properties,
b) importance,
c) reproduction and
d) some diseases which it causes.

Session 22 (Week 22)

15. Algae:

a) Characters and properties.

b) Reproduction.

c) Classification and bases.

d) The most important species with their properties and importance
(such as: The prokaryotic blue greens(cyanobacteria). Green algae,
Nostoc, Spirogyra and Chlamydomonas. Golden algae, Brown
algae and Diatoms.

Session 23 (Week 23)

16. Fungi:

a) Characters and properties.

b) Reproduction,

c) classification and the bases.

d) Examples of the most important species.

e) Liches: characters and properties in general. Nutrient, structure.
Species. Reproduction,

f) importance.

g) Pterydophyta: properties, Reproduction, Classification, and the
importance.

Session 24 (Week24)

17. Bryophytes (Nonvascular, Land Plants):
a) Properties and characters,
b) reproduction and
c) classification.

Session 25 (Week 25)

18. The seed plants:
a) Gymnospermae: characters and properties, reproduction, life-
cycle. Classification and the economic importance.
b) Angiospermae: Characters, Properties, and Classification:




Session 26 (Week 26)

c) Monocotyledonae: properties, classification, and the economic

importance
d) Dicotyledonae: properties, classification and the economic
importance _
Session 27 (Week 27) Review
Session 28 (Week 28) Review
Practical Work Botany Practical:

Usage of plant samples, slides, equipment of laboratory for practical study

of different plant species and their varieties. The basis process of the plant
life.

1. The microscope:

a) structure, function and proper utilization of the compound
microscope.
b) different types of microscopes of common use in botanical
investigations.
2. The plant cell: content (metabolites and reserved
a) structure, nature of the cell wall, pits, stains for identification of
the cell wall nature.
b) Structure of the cell wall contents cytoplasm, nucleus, and
inclusions.
3. The cell content (metabolites and reserved food materials):
a) starches: wheat, potato, Maize and Rice starches (composition,
stains)
b) Aileron grains: structure, composition, and stains.
c) Oil and fats as found in cell: composition and stains.
d) Calcium oxalate, identifications by microscope and chemical
tests.
d) Prisms (ficus), crystal sheath (Liquorice), Raphides (Squill),
Clusters (Rhubarb) and crystal layer (Belladonna), or other examples
of medicinal plants.
4. Different types of tissues:
a) Parenchyma, Collenchyma, sclerenchyma (Fibers and sclereids)
shape, characters, contents.
b) Xylem vessels, nature of cell wall, types of thickening.
¢)Tracheids, nature of cell wall, types of thickening.
d) Epidermal systems (in leaves and stems).
- type of cells: shape, structure, walls, cuticle, examples of medicinal
plants.
- Types of stomata: anomoeytic, diacytic .... etc.
5. Trichomes:
a) glandular (Clavate, Labiaceous, Composite hairs).
b) Non glandular (different types: uni- bi- and multicellular, uni-, bi
multiseriate. simple and branched types).




6. 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 tissue.
¢) 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.

7. 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.

8. 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.

9. Systematic botany:

Examples of plants from the following families:

Pinaceae (pinus sp.), Liliaceae (Aloe sp.), Leguminosae (any example),
Solanaceae, Papaveraceae, Rosaceae, Compositae, Umbelliferae.

The study includes morphological characters of the plant organs particularly
the flower of available medicinal plants of Libyan flora.

10-Practical Exam

Attendance Students are expected to attend every session of class, arriving on time,

Expectations returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills The faculty is committed to ensuring that students have the full range of

knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and
numeric, computer, interpersonal communications, and critical thinking
skills will be embedded in all courses.

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure




relevance to changing educational employment and marketing needs. The 1
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Course Name

1 Course name

2 Course Code

3 Course type:

/general/specialty/optional

4 Accredited units

5 Educational hours

6 Pre-requisite requirements

7 Program offered the course

8 Instruction La

9 Date of course approval

Brief Description: Zoology part:

Textbooks required Zoology for degree students Bes. First year. Agarwal V.K.

for this Course:

Course Duration 28 weeks

Delivery Lectures (Tools: board, data show). The lectures were added on the
internet site of the faculty to be available to the students all the time as an
e-learning.
Practical Session (Tools: labs., boards, instruments, chemicals, glassware,
equipment).

Assignments, seminars, research and posters.

Course Objectives: Upon completion of the course, the student shall be able to
understanding of:

- The basic structure of living cells

- The different functional activities of the cell,

- The levels of body organization of cells, tissues, organs and systems.

- know the classification and salient features of five kingdoms of life.

- know understand the basic components of anatomy & physiology animal
with special reference to human

Course Assessments Midyear Examination | 20.0%
Practical continuous Assessment 10.0%
Final practical Examination 20.0%
Final written Examination 50.0%
Total 100.0%




Content Breakdown
Topical Coverage

Content Breakdown Topical Coverage

Session 1 (Weék 1)

Biology syllabus Part (1):
Cytology and Histology:
a) Introduction to biological science:
b) Manifestation of life.
c) Cell structures and function:
d) Ultra-structure of cell.
e) Cell organelles (ultra-structure and function).

Session 2 (Week 2)

a) Prokaryotes and Eukaryotes.

b) Tissue classification (Structure and function):
¢) Epithelial

d) Connective tissue

e) Muscular tissue

f) Nervous tissue

Session 3 (Week 3)

Embryology:
a) Male and female genital system
b) Fertilization.
c) Cleavage

Session 4 (Week 4)

a) Early embryogenesis; blastulation, gastrulation and neuolation
Fetal period

Session 5 (Week 5)

Genetics:

1. Information, coding, and transfer:
a) DNA structure and replication
b) Structure and chromosomes

Session 6 (Week 6)

2. Protein synthesis:
a) RNA
b) Transfer RNA
¢) Genetic code
d) Ribosomal RNA
e) Transcription of DNA to RNA
f) Protein synthesis

Session 7 (Week 7)

3. Cell reproduction:
a) Chromosome
b) Cell cycle
c) Cell division (Mitosis and Meiosis)
d) Gametogenesis

Session 8 (Week 8)

4. Mendelian genetics:
a) Mendelian methods
b) Testcross
c) Gene pairs

Session 9 (Week 9)

a) Mutation




b) Mendelian laws (1 and 2)
c) Lethal and multiple alleles
d) Crossing over

Session 10 (Week 10)

Review

Session 11 (Week 11)

Session 12 (Week 12)

Session 13 (Week 13)

Session 14 (Week 14)

Assessment

Session 15 (Week 15)

Biology syllabus Part (2): Physiology:
1. Membrane permeability:
a) Membrane permeability
b) Simple diffusion and facilitated diffusion
c) Active transport (primary and secondary)
d) Exchange of large particles across plasma membrane
e) Osmosis

Session 16(Week 16)

2. Nerve and muscle:

a) Nerve cell, structure and function, brain and main functions of
different parts, spinal cord and reflex action, autonomic nervous
system.

b) Muscle type and structure

¢) Neuromuscular junction and muscle contraction

Session 17 (Week 17)

3. Blood cells, Immunity, and blood clotting:
a) Blood cell: definition, normal count, and function
b) Immunity: definition, types of development of immune system and
immune mechanism
c) Blood clotting: clotting factors and mechanism of blood
coagulation.

Session 18 (Week 18)

4. Endocrines:
a) Hormone’s type and mode of action.
b) Sources and functions of important hormones.

Session 19 (Week 19)

5. Heart and Circulation:
a) Organization of circulatory system, roles of arteries, capillaries,
and veins
b) Structure and function of heart, autorhythmicity, cardiac
innervations and cardiac output
c) Blood pressure and its regulation-regulation of local blood flow by
metabolic and products

Session 20 (Week 20)

6. Respiration:
a) Mechanism of breathing
b) Transport of oxygen and carbon dioxide
c) Control of breathing

Session 21 (Week 21)

7. Nutrition and Digestion:

a) Essential components of food and their general functions, caloric
requirement, and balance diet.

b) Secretions of gastro-intestinal tract




c) Digestion and absorption of nutrients

Session 22 (Week 22) | 8. Food as fuel:

a) Coenzymes
b) Breakdown of glucose

Session 23 (Week 23) | Review -

Practical Work
10-Practical Exam

Attendance Students are expected to attend every session of class, arriving on time,

Expectations returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and
numeric, computer, interpersonal communications, and critical thinking
skills will be embedded in all courses.

Course Change Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Statistics

1 Course name Statistics

2 Course Code GP 4

3 Course type: General

/general/specialty/optional

4 Accredited units 2 units (Theoretical 2 Lecture/Week)

5 Educational hours 2hrs/week

6 Pre-requisite requirements Non

[ 7 Program offered the course Science college

8 Instruction Language English Language

9 Date of course approval 12/2021

Brief Description:

Textbooks required 1. Bioastatistics (Wayne W. Daniel)

for this Course: . Biostatistics (Dr. Sadik Abonnaja).

51
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Course Duration

28 weeks

Delivery

Lectures (Tools: board, data show). The lectures were added on the internet
site of the faculty to be available to the students all the time as an e-
learning.

Assignments, seminars, research and posters.

Course Objectives:

The objective of this course is to provide medical science students with the
knowledge and understanding of:

-The methods of statistical analysis, applicable to medical and bioclogical
research.

-The course emphasizes concepts and applications of statistical thinking. f
Basic probability theory, estimation, testing hypothesis, ANOVA, preparing
for the methods of statistical data analysis, along with other quantitative
methods and models will be introduced.

Course Assessments

Midyear Examination 20.0%

Continuous Assessment reports, quizzes 10.0%

Final written Examination 70.0%

Total 100.0%

Topical Coverage

Content Breakdown

Content Breakdown Topical Coverage

Session 1 (Week 1)

Introduction:
-Basic concepts of statistics.
-The bases of biostatistics.

Session 2 (Week 2)

-Quantitative and qualitative data.
-Variables.
-Computers and biostatistical analysis.

Session 3 (Week 3)

The nature of Data:
-The scale of measurement.

Session 4 (Week 4)

-Nominal, ordinal, interval and ratio scale data.

Session 5 (Week 5)

Summarizing and Representing Data:
-Listing numerical data, tabular presentation (frequency tables, frequency
distributions, and categorical distributions).

Session 6 (Week 6)

-Graphical presentation (bar charts, histogram, frequency polygon, Ogive,
and pie chart).

Session 7 (Week 7)

Measures of Central Tendency:
-Arithmetic mean (A.M.):

a) for ungrouped data,

b) for grouped data,

c) properties of A.M.

d) weighted mean
Median:
a) for ungrouped data,
b) for grouped data,

AN\ DAY/
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c) properties of median
Mode:

a) for ungrouped data,

b) for grouped data,

c) properties of mode

Session 8 (Week 8) -Relation between mean, median and mode, quintiles, and percentiles.
Session 9 (Week 9) Measures of Dispersion:
-Range,
mean deviation,
quartile deviation,
variance. -
Session 10 (Week 10) | standard deviation
standard error
coefficient of variation.
Coefficient of Skewness.
Session 11 (Week 11)
Session 12 (Week 12) As
Session 13 (Week 13) | /- cooment
Session 14 (Week 14)
Session 15 (Week 15) | Probability:
-Rules of probability, objective and subjective.
-Set theory and set notation.
Session 16(Week 16) -Counting techniques (combination and permutation).
-Calculating the probability of an event.
Session 17 (Week 17) | Probability distributions:
- Discreet and continuous random variables,
Session 18 (Week 18) | - binomial, Poisson, and normal distributions.
Session 19 (Week 19) | Population and samples:
-Concepts of sampling and census.
-Methods of drawing sample. _ _»
Session 20 (Week 20) | -Simple random sampling (SRS).
- Estimation of parameters and their standard errors in case of sampling.
Session 21 (Week 21) | Estimation:
-Point estimation and interval estimation.
-Confidence interval.
Session 22 (Week 22) | Test of Hypothesis:
-Parameters of single and two populations.
-Association of attributes, contingency tables. o
Session 23 (Week 23) | -Test of independence.
- Goodness test of fit.
Session 24 (Week24) | Analysis of Variance (ANOVA):
- One way and two way classifications.
Session 25 (Week 25) | One way and two way classifications (continue). -




Session 27 (Week 27)

Regression and correlation: [
- Correlation coefficient:
a) Pearson correlation coefficient.
b) Spearman correlation coefficient.

Session 28 (Week 28)

- Regression:
a) Simple linear regression.
b) Method of least squares.

Practical Work

Tutorial

10-Practical Exam

Attendance
Expectations

Students are expected to attend every session of class, arrivi'h;:n time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and numeric,
computer, interpersonal communications, and critical thinking skills will be
embedded in all courses.

Course Change

Information contained in this course outline is correct at the time of |
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.
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English Language
1 Course name English language
2 Course Code GP6
3 Course type: General
/general/specialty/optional
2 units (Theoretical 2 Lecture/Week)




Educational hours 2hrs/week

Pre-requisite requirements Non

Program offered the course Science college

Instruction Language English Language

O e ~N;YWn

Date of course approval 12/2021

Brief Description:

Textbooks required
for this Course:

Course Duration

28 weeks

Delivery

Lectures (Tools: board, data show). The lectures were added on the internet
site of the faculty to be available to the students all the time as an e-
learning.

Practical Session (Tools: labs., boards, instruments, chemicals, glassware,
equipment).

Assignments, seminars, research and posters.

The course aims at:

1. Meeting the learners needs and fulfilling the national goals.

2. Training them how to adopt and use reading skills effectively.

3. Enabling them read and understand medical texts related to their areas of
specialization.

4. Familiarizing them with medical jargon they may come across when reading
and/ or consulting medical reference.

Course Assessments

Midyear Examination 30.0%
Final written Examination 70.0%

Total 1 100.0%

Content Breakdown
Topical Coverage

Content Breakdown Topical Coverage

Session 1 (Week 1)

The admitted students are introduced to the following reading and / or
writing skills and are instructed to rehearse them via relevant topics in a
form of class and home assignments.

1. Reading and understanding a paragraph/paragraphs.

2. Practicing skim/scan reading.

3. Reading and understanding a text / texts.

4. Conducting intensive reading.

5. Reading and understanding medical authentic materials
(topic/article/paper).

6. Reading and note-taking.

7. Summarizing a text.

8. Use of dictionaries.

9. Translating medical texts/terms.

Session 2 (Week 2)

Course topics: the course material includes the following:
A- Language structures (Review)

Present simple tense.




Session 4 (Week 4)

Past simple tense,

Session 5 (Week 5) Present perfect tense.
Session 6 (Week 6) Auxiliary verbs (verb to BE, verb to Have, Verb to Do, Modal verbs.
Session 7 (Week 7) Auxiliary verbs (verb to BE, verb to Have, Verb to Do, Modal verbs.
(continue).
Session 8 (Week 8) Active and passive forms. -
Session 9 (Week 9) Active and passive forms. (continue)
Session 10 (Week 10) | Compound words (prefixes and suffixes).
Session 11 (Week 11)
Session 12 (Week 12) | Assessment
Session 13 (Week 13)
Session 14 (Week 14)
Session 15 (Week 15) | B/ Everyday dialogues:
Talking about myself.
Session 16(Week 16) | Talking about my country.
Session 17 (Week 17) | Doctor / nurse/pharmacist-patient dialogue.
Session 18 (Week 18) | C/ Scientific/ medical topics
Some Arab scientists
Session 19 (Week 19) | Malaria.
Reference: Thornley Elementary scientific. English practice, Longman 1975
Session 20 (Week 20) | The work of Louis Pasteur -
Session 21 (Week 21) | Anesthetics:
Reference: Thornley, Easier scientific
English Practice, Longman Group LTD, 1972.
Session 22 (Week 22) | Nitrogen fixation
Lenses
Session 23 (Week 23) | Life history of the frog
Session 24 (Week24) | Digestion in humans.
Reference: D.E Royds-Irmark, Beginning scientific English, Book Z, Nelson
1975.
Session 25 (Week 25) | Preservation of food
Artificial organs and limbs (spare parts) for the human body.
Session 26 (Week 26) | Plants
Reference: Bolitho and Sandler, study English for science, Longman 1994.
Session 27 (Week 27) | Human anatomy '
Disease: it's symptoms and treatments
First-aid in medical emergencies
Session 28 (Week 28) | High-tech medicine and its consequences

Reference: Tiersky, E and Tiersky , .., The language of medicine in English
prentice, prentice Hall 1992.




Practical Work

Attendance
Expectations

Students are expec-ted to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and numeric,
computer, interpersonal communications, and critical thinking skills will be
embedded in all courses.

Course Change

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.
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Organic chemistry 1

1 Course name Organic chemistry 1

2 Course Code BH101

3 Course type: General

/general/specialty/optional
4 Accredited units 4 units (Theoretical 3 hr./Week
2 hr. Lab/Week)

5 Educational hours Shrs/week

6 Pre-requisite requirements General chemistry

7 Program offered the course Pharmaceutical Chemistry

8 Instruction Language English Language

9 Date of course approval 12/2021

Brief Description: This course involves the study of the carbon compounds and chemical bonds,
Stereochemistry. Also, the course deals with knowledge about nucleophilic
substitution and Elimination reaction of alkyl halides, and Synthesis and
reactions of alkenes and alkynes. the subject provides the students scientific
information about alcohols, ethers, and aromatic compounds, aldehydes and
ketones and Carboxylic acids and their derivatives and amines compounds.
The practical component of the course helps the students to get a better
insight into essential process in chemical reactions, functional group
identification and safety rules in chemical laboratory.

Textbooks required 1- Solomons, Fundamentals of organic chemistry textbook, fourth edition. by

for this Course: T.W Graham Solomon. John Wiley and Sons INC. last edition.
2- FieserWilliamson, Organic experiments textbook sixth edition. By F.Louis
,Fieser and L. Kenneth Williamson. D.C. heath and company Lexington,
Massachusetts. Last edition.
3- Experimental organic chemistry textbook, principles and practice.
BlackWell Scientific publications.
4- Organic chemistry by Morrison and boyd

Course Duration 28 weeks

Delivery Lectures (Tools: board, data show). The lectures were added on the internet
site of the faculty to be available to the students all the time as an e-
learning.
Practical Session (Tools: Iabs., boards, instruments, chemicals, glassware,
equipment).
Assignments, seminars, research and posters.

Course Objectives: 1. To train students the fundamental theory and laboratory skills.
2. To familiarize students of organic chemical separation, purification, and

resolution of optically active compounds.




3. To provide students with knowledge of nomenclature, synthesis,
reactions, and the reaction mechanisms of organic compounds.

4. To demonstrate to students how to use the laboratory methods of
preparation, crystallization, purification, distillation, separation,
extraction, determination of melting and boiling points ...etc.

5. To learn about the common organometallic compounds and
itsapplicationsfor organic synthesis.

6. To become familiar with many important organic products in the
pharmaceutical industry.

Course Assessments

Midyear Examination 20.0%

Practical continuous Assessment 10.0%

Quizzes, reports..., 10%

Final practical Examinaton ~~ 20.0%

Final written Examination 40.0%

Total 100.0%

Content Breakdown
Topical Coverage

Content Breakdown Topical Coverage

Unit 1- Introduction to carbon compounds and chemical bonds

Session 1 (Week 1)

1.1The Structure of methane, ethane, Ethylene, and the ethyne Sp*,5P? ,and |
SP*- orbital hybridization.

1.2 Restricted rotation and double bond, cis-trans E, Z -isomers,
conformational analysis of ethane, butane, and cyclohexane, relative
stabilities of cycloalkanes ; Ring strain

Session 2 (Week 2)

1.3 The structural and geometrical isomers.
1.4 Nomenclature of alkanes, alkenes, alkynes, cycloalkanes and
cycloalkenes, bicyclic and Spiro compounds.

Session 3 (Week 3)

1.5 Substituted and disubstitutedcycloalkanes, Bicyclic and polycyclic
alkanes.

1.6 Physical properties of alkanes and cycloalkanes

Session 4 (Week 4)

Unit 2- Stereochemistry; Chiral molecules
2.1 Isomerism.

2.2 Enantiomers and chiral molecules, nomenclature of Enantiomers,
properties of enantiomers; optical activity

Session 5 (Week 5)

2.3 Molecules with more than one stereocenter, stereocisomerism of cyclic
compounds, resolution of enantiomers, and Fischer projection.

Session 6 (Week 6)

Unit 3-. Nucleophilic substitution and Elimination reaction of alkyl halides.
3.1 Introduction, physical properties of organic halides, reaction

mechanisms Sy and Sy’ reactions and the stereochemistry of Sy1 reactions .




Session 7 (Week 7)

3.2 Elimination reaction of alkyl halides; The E; and E; reactions, Substitution
verses Elimination.
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Session 8 (Week 8) Unit 4- Synthesis of alkenes and alkynes.
4.1Dehdrohalogenation of alkyl halides, Dehydration of alcohol and its
mechanism, and Dehalogenation of vic-dibromides ,Hydrogenation of
alkynes ,.

Session 9 (Week 9) 4.2 Carbocation stability and the occurrence of molecular rearrangements

Session 10 (Week 10) | Unit 5-Reactions of alkenes and alkynes
5.1 Additions reaction: Hydrogenation, Halogenation.
5.2 Addition of HX and oxidation

Session 11 (Week 11)

Session 12 (Week 12) | Midterm Assessment

Session 13 (Week 13)

Session 14 (Week 14)

Session 15 (Week 15) | Unit 6- Alcohols and Ethers:
6.1 Structure and nomenclature, physical properties of alcohols and ethers.
6.2 Synthesis of alcohols from alkenes, hydration of alkenes, through
oxymercuration-demercuration, through hydroboration —oxidation.

Session 16 (Week 16) | 6.3 Alcohols as acids, conversion of alcohols into mesylates and tosylates,
conversion of alcohols into alkyl halides.
6.4 Reaction of alcohols: with HX, PBrs, SOCI;.
6.4 Reaction of alcohols: with HX, PBr3, SOCI,.

Session 17 (Week 17) | 6.6 Reaction of ethers: Reaction of epoxides.
6.7 Alcohols fromcarbonyl compounds: Oxidation- Reduction and
organometallic compounds, oxidation of alcohols, preparation of organ
lithium and organ magnesium.
6.8 Reaction of organ lithium and organ magnesium compounds

Session 18 (Week 18) | Unit 7-Aromatic compounds:
7.1 Nomenclature of benzene derivatives, the Kekule structure for benzene,
the stability of benzene, aromatic ,antiaromatic ,nonaromatic, the annulenes
aromatic ions , and benzeneoid aromatic compounds.

Session 19 (Week 19) | 7.2 Electrophilic aromatic substitution, halogenationnitration, sulfonation,
Friedel-Crafts alkylation, FriedelCrafts acylation.
7.3 Theory of substituent effects on orientation and reactivity in electrophilic
aromatic substitution, synthetic applications

Session 20 (Week 20) | Unit 8- Aldehydes and ketones: Nucleophilic addition to carbonyl group:

8.1 Nomenclature of aldehydes and ketones, physicalproperties, synthesis
aldehydes, synthesis of ketones.




8.2 Nucleophilic addition to the carbon-oxygen double bond, the addition of
water and alcohols, acetals and ketals , hemiacetals and hemi ketal and
cyclic ketals .

Session 21 (Week 21)

8.3 the addition of hydrogen cyanide and sodium bisulfite, the addition of
Ylides: The Wittig reaction, the addition of organo- metallic reagents: The
Reformatsky reaction.

8.4 Oxidation of aldehydes and ketones, TheBaeyr-Villger oxidation.

Session 22 (Week 22)

8.5 Reaction of aldehydes and ketones: Aldol reactions, reaction via enols
and enolate ions, halogenation of ketones ,haloform reaction ,The Aldol
reaction ,crossed Aldol reaction ,Claisen — Schmiditreactions,and cyclization
via Aldol condensations

Session 23 (Week 23)

Unit9- Carboxylic acids and their derivatives: Nucleophilic substitution at
the acyl carbon:

9.1 Nomenclature and physical properties, acidity of carboxylic acids,
dicarboxylicacids, esters, carboxylicanhydrides, acyl chlorides amides and
nitriles.

Session 24 (Week 24)

9.2 Preparation of carboxylic acids, by oxidation of alken_es,_b;f oxidation of
aldehydes and primary alcohols, by oxidation of alkylbenzene, by hydrolysis
of cyanohydrins, and by carbonation of Grignard reagents.

Session 25 (Week 25)

9.3 Synthesis and reaction of acid derivatives: acyl chloride acid anhydrides,
esters, lactones, amides, lactams, and nitriles.

Session 26 (Week26)

Unit 10- Amines:
10.1 Nomenclature, physical properties and structure of amines, basicity of
amines, amines as resolving agents,

Session 27 (Week 27)

10.2 preparation of amines, through nucleophilic substitution reactions,
through reduction of nitro compounds, through reductive amination and
through reduction of amides, oximes, and nitriles.

Session 28 (Week 28)

10.3 Reaction of amines: Oxidation of amines, reaction with nitrous acids,
reaction of primary arylamines with nitrouaacids, reaction of secondary
amines with nitrouaacids, reaction of tertiary amines with nitrous acids.
10.4 Replacement reaction of arendiazonium salts, synthesis using
diazonium salts.

Final Exam




Practical Work

1-Safety rules: Laboratory safety: Eye safety, fires, the hazarded of organic
solvents, waste, solvents disposal, dispensing reagents, food in the
laboratory, and first aid.

2- Determination of melting points

3- Determination of boiling points

4- Crystallization

5- Sublimation

6- Simple and fractional distillation

7- Vacuum and steam distillation.

8-Extraction with solvents.

9- Functional group identification, alcohols, aldehydes and ketones, esters
carboxylic acids , and phenols

’

10-Practical Exam

Attendance Students are expected to attend every session of class, arriving on time,

Expectations returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills The faculty is committed to ensuring that students have the full range of

knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and numeric,
computer, interpersonal communications, and critical thinking skills will be
embedded in all courses.




Physical Pharmacy

1 Course name Physical pharmacy

2 Course Code PH103

3 Course type: General

/general/specialty/optional
q Accredited units 3 units (Theoretical 2 Lecture/Week + Practical 1
lab/Week)

5 Educational hours 4hrs/week

6 Pre-requisite requirements passed examination in physics

7 Program offered the course Department of Pharmaceutics and Industrial pharmacy

8 Instruction Language English Language

9 Date of course approval 12/2021

Brief Description: This course involves the study of the mathematical preparation, states of
matter. This includes study of phase rule, interfacial phenomena, solutions
and solubility, determination of partition coefficient, and study of solutions
properties. Also covers the study of buffered and isotonic solution, rheology
and colloids. Theory and practical components of the subject help the student
to get a better insight into various areas of formulation research and
development, and stability studies of pharmaceutical dosage forms.

Textbooks required for | Recommended Books: (Latest Editions)

this Course: 1. Physical Pharmacy by Alfred Martin, Sixth edition
2. Experimental pharmaceutics by Eugene, Parott.
3. Tutorial pharmacy by Cooper and Gunn.
4. Stocklosam J. Pharmaceutical calculations, Lea &Febiger, Philadelphia.
5. Liberman H.A, Lachman C., Pharmaceutical Dosage forms, Tablets,
Volume-1 to 3, Marcel Dekkar Inc.
Remington: the science and practice of pharmacy, 20th edition, A. Gennaro,
Lippincott, last edition.

Course Duration 50 hours

Delivery Lectures (Tools: board, data show). The lectures were added on the internet

site of the faculty to be available to the students all the time as an e-learning.
Practical Session (Tools: labs., boards, instruments, chemicals, glassware,
equipment).

Assignments, seminars, research and posters.
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Course Objectives:

Upon the completion of the course student shall be able to

1. Understand various physicochemical properties of States of matter.

2. Know the principles of phase equilibrium and phase rule, solutions of non-
electrolytes, adsorption, solubility, buffers and isotonic solutions and
rheology.

3. Differentiate surface and interfacial tension; describe methods of
determination of surface/interfacial laws; describe the solubilization
phenomenon.

4- Understanding the characteristic, types of solutions, colloids and
Incompatibility.

Course Assessments

- Midyear exam 20%

- Quizzes, reports, presentation 10%

- Practical continuous assessment, exam 10%

- Final Practical exam 20%

- Final theoretical exam 40%

- Total 100%

Content  Breakdown

Content Breakdown Topical Coverage

Topical Coverage
Session 1 (Week 1) Unit I: Mathematical preparation (1hr.)
¢ Units
® Dimensions and statistical analysis of errors
Unit II: States of matter (3hr.)
® Liquid state, vapor pressure, boiling point, surface tension
Session 2 (Week 2) e Solid state.
e Crystalline and amorphous state, crystal systems habits and
imperfections.
® Polymorphism, hydrates, other solvates, clathrates and
hygroscopicity.
e Melting point and x-ray diffraction.
Session 3 (Week 3) Unit I1l: Micrometrics 4 hrs.
e Definition & significance of particle size, particle size
distribution
s Particle size analysis and separation
* Determining particle size shape and surface area
Session 4 (Week 4) e (Calculation of particle porosity and density
e Flow property of powder (Hausner ratio, Carr's index, Angle of
repose).
Session 5 (Week 5) Unit IV: The phase rule: (2hr.)
¢ One, two and three component systems.
* One, two and three component systems.
Eutectic mixtures, solid solutions and glass solutions.
Session 6 (Week 6) Unit V: Interfacial phenomena (8 hr.)

70




Classification of interfaces.

Intermolecular forces.

Surface tension and surface free energy.
Interfacial tension.

Measurement of surface and interfacial tension.
a. Capillary rise method.

b. Du nouytensiometer.

Session 7 (Week 7) . Adsorption as liquid interfaces.
a. Surface active agents.
b. HLB system.
Session 8 (Week 8) ¢ Types of monolayers at liquid surfaces.
s Ligquid/vapor system, Liquid/liquid system.
e Adsorption at solid interfaces: Solid / liquid interfaces.
* Factor affection the extent of adsorption.
e Logmuir adsorption isotherm, Freundlich adsorption isotherm,
Brunaure, Emmett, and taller.
Session 9 (Week 9) * Electric properties of interfaces.

The electric double layer.
Nernst zeta potentials.

Session 10 (Week 10) | Unit VI: Solution and solubility: (6 hr.):
e Definition.
e Solubility expressions.
* Solubility of liquids.
e Complete miscibility.
® Partial miscibility.
Session 11 (Week 11)
Session 12 (Week 12) | Midterm Assessment
Session 13 (Week 13)
Session 14 (Week 14)
Session 15 (Week 15) e Extended Hildebrand solubility approach.
e Solubility parameters.
* Solubility of salts in water.
* Solubility of slightly water-soluble electrolytes.
* Solubility of weak electrolytes.
Session 16 (Week 16) ¢ Calculating of the solubility of weak electrolytes influenced by pH.
+ Influence of solvents on solubility of drug.
e Combined effect of pH and solvents.

Influence of complexation and particle size

[/~
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Session 17 (Week 17) | Unit VII

: Distribution of solutes between immiscible solvent: (4 hr.)
Determination of partition coefficient.
Effect of ionic dissociation and molecular association on partition

) -

¥

. coefficient.
Session 18 (w@mmnw and partition coefficient.
T
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e Extraction.
* Preservative action of weak acids in oil-water system.
Drug action and partition coefficient.
Session 19 (Week 19) | Unit VIil: Colligative properties of solutions: (3 hr):
* Vapor pressure.
* Boiling point.
* Freezing point.
®* Osmotic pressure.
e Diffusion.
e Osmosis.
e M. Wt. Determination.
» Choice of colligative properties.
Session 20 (Week 20) | Unit IX: Buffered and isotonic solution: (4 hr.)
e Definition, buffer equation (for weak acid and base).
e Drugs as buffers, buffer capacity, pharmaceutical buffers, tissue
irritation.
Session 21 (Week 21) |« Buffered isotonic solutions, measurement of tonicity, methods of
adjusting tonicity and pH.
Session 22 (Week 22) | Unit X: Rheology (2 hr.)
* Newtonain systems.
* Non-Newtonian systems.
* Thixotropy
e Determination of rheological properties.
* Applications to pharmacy.
Session 23 (Week 23) Unit XI: Polymers: (4 hr)
e Definition and classification of polymers.
* Properties of polymers.
e Pharmaceutical applications of polymers.
¢ Behavior of polymers in solution (effect on viscosity, gel formation,
heterogels, syneresis, estimation of molecular weight).
Session 24 (Week 24) e Plasticization of polymers, glass transition temperature, the behavior
of polymers during dissolution testing, aging of polymers.
Session 25 (Week 25) Unit XIi: Colloids: (5 hr):
o Definition of colloid.
* Types of colloidal system.
* Preparation of colloids,
* Pharmaceutical applications of colloids.
Session 26 (Week 26) | e« Kinetic properties of colloids.
a) Brownian motion.
b) Diffusion.
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d) Viscosity.
e Properties of colloids, (electrical, optical, osmotic properties,
and particle size).

Session 27 (Week 27)

+ Electrokinetic phenomena.

¢ Donnan membrane equilibrium.
* Stability of colloidal systems.
Unit XIII: Incompatibility (3 hrs.)

Definition.
Types of physical incompatibilities.

Session 28 (Week 28)

Types of chemical incompatibilities.
e Factors affecting incompatibility.
e Prevention of incompatibility.

Final Exam

Practical Work

The purpose of the laboratory in this course is to provide students with:

1- Identification of laboratory apparatus and specific techniques which are
essential in understanding this course and how to Improve report writing
skills,

2- Analysis of Errors.

3- Ternary phase diagram.

4- Intermolecular binding forces.

5- Determination of surface tension of given liquids.

6- Determination the solubility of drug at room temperature.

7- Solubility of benzoic acid in water.

8- The effect of Tween 80 on the solubility of benzoic acid in water.

9- Determination of viscosity using Stoke's equation.

10- Determination of partition coefficient of benzoic acid in benzene and
water.

11-Evaluation of the particle size of solids and measure their flowability.

12- Methods of improving the flowability of solids.

13. Estimation of the molecular weight of polymers.

14, Prediction of the shelf life of dosage forms.

15.Determination of % composition of NaCl in a solution using phenol-water
system by CST method

16. Determination of pKa value by Half Neutralization/ Henderson
Hasselbalch equation.

13-Practical Exam

Attendance
Expectations

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported with
a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their lives,
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including skills enabling them to be life-long learners. To ensure graduates
have this preparation, such generic skills as literacy and numeric, computer,
interpersonal communications, and critical thinking skills will be embedded in
all courses.

Course Change Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Pharmaceutics |

1 Course name

Pharmaceutics |

2 Course Code BH 103

3 Course type: .
/general/specialty/optional ey
4 Accredited units

4 units (3 hours theory+2 hours practical)

5 Educational hours 5 hours/week

6 Pre-requisite requirements Now

7 Program offered the course Department of pharmaceutical and industrial pharmacy

8 | Instruction Language English

9 | Date of course approval 12/2021

Brief Description: This course is designed to impart fundamental knowledge on the preparatory
pharmacy with the arts and science of preparing the different conventional
dosage forms. The students will study in this subject the history of pharmacy
and Orientation to Pharmacy, technique of weighing, concept of
pre-formulations, and formulation, pharmaceutical systems, and techniques
of measurements. Also, the course covers other topics as pharmaceutical
calculations, introduction to dosage forms, pharmaceutical solutions and
suspension, and Clinical preparations

Textbooks required |[1. H.C. Ansel et al., Pharmaceutical Dosage Form and Drug Delivery
for this Course: System, LippincottWilliams and Walkins, New Delhi.

2. Carter S.J., Cooper and Gunn’s-Dispensing for Pharmaceutical Students, CBS
publishers, New Delhi.

3. M.E. Aulton, Pharmaceutics, The Science& Dosage Form Design,




4. British pharmacopoeia.

Course Duration 28 weeks
¥ e Lecture-based, Group interaction and discussion, Use of video technique,
Delivery ’
practical classes.
Course Objectives: Upon completion of this course the student should be able to:

e Know the history of profession of pharmacy

* Understand the basics of different dosage forms, pharmaceutical
calculations and technique of weighing.

e To understanding the concept of pre-formulations and formulation

* Understand the pharmaceutical solutions and suspensions.

s Preparation of various conventional dosage forms

Course Assessments

20% Assessment Exam

10% in lab activities

10% in class activities e.g.: quizzes
40% Final theoretical exam

20 % Final Practical Exam

Total 100%

Content Breakdown | Content Breakdown Topical Coverage
Topical Coverage
Session 1 (Week 1) Unit I: History of pharmacy: 3 hr.
e Introduction to drug and pharmacy
¢ The influence of Arabic civilization in the development of Pharmacy
¢ The role of Arabic scientists in the development of pharmacy
Session 2 (Week 2) Unit II: Orientation to Pharmacy (3 hrs)
¢ Introduction to the subject of pharmaceutics
¢ Pharmacy as profession (Hospital, Retail, Industry)
¢ The role of the pharmacist in the health care system
e The relationship between pharmacist and other health care
professionals
* Reviewing and dispensing prescriptions and medication order
e Labeling of dispensed medications
e Computer labeling
e Scope of pharmaceutics
Session 3 (Week 3) Unit Ili: Technique of weighing (2 hrs)
e Description of prescription balance
e (are and use of prescription balance
e  Weighing of small doses (Aliquot method of weighing)
Session 4 (Week 4) Unit IV: Concept of pre-formulations and formulation (6 hr)
* Biopharmaceutical and therapeutic considerations in dosage form
design.
® Drug incompatibility: (Physical, Chemical, Pharmacokinetics, and
Pharmacodynamic).
* Introductory aspects of physicochemical properties with their

Session 5 (Week 5)




application.

Session 6 (Week 6) * Pharmaceutical recipients: solvents, colorants, flavors, diluents,
binders, disintegrants, lubricants, thickening agents, emulsifying
agents, etc.

Session 7 (Week 7) Unit V: Pharmaceutical systems and techniques of measurements (2 hrs)

¢ Common systems, Weights, and measures — Imperial & Metric system, (S.1.
units and terminology, CGS, FFs, units of mass, units of
* amount of substance, units of length, units of radiation, dose
equivalent)
The relationship and unit conversions of systems

Session 8 (Week 8) Unit VI: Pharmaceutical calculations  (10hrs)

* General dilutions: using stock solutions, allegation method, least
weighable amounts/percentage error

Session 9 (Week 9) ¢ The calculation of dose: Miscellaneous dosage problem,

e calculation of doses of children.
e (Calculation of body surface area.

Session 10 (Week 10) e Reducing and enlarging formulas

Session 11 (Week 11)

Session 12 (Week 12) Assessment

Session 13 (Week 13)

Session 14 (Week 14)

Session 15 (Week 15) * Density and specific gravity: sp. Gravity of liquids and solids,
calculation of volume andweight from sp. Gravity

Session 16 (Week 16) + Ratio strength and stock solutions

Session 17 (Week 17) | (6hrs) Unit VII: Introduction to dosage forms

e Short description and properties of different dosage forms

Session 18 (Week 18) * The need for dosage forms

e Therapeutic consideration in dosage form design
Session 19 (Week 19) * Routes of drug administration: Oral, parentral, rectal, nasal, etc.
Session 20 (Week 20) | Unit VIIl: Pharmaceutical solutions (7 hrs)

* Introduction

* Advantages and disadvantages -

Session 21 (Week 21) * Agqueous solutions: Standards for water, aromatic waters, aqueous
acids, solutions douches, enemas, gargles, mouth washes, juices,
sprays, syrups, honey, otic solutions, irrigations, toothache drops

Session 22 (Week 22) ¢ Aromatic waters: Types and method of preparation

e Non-aqueuse solutions : Elixirs, spirits, collodious, liniments,
tinctures, mucilages
» proof spirit and isotonic solutions
= Pharmaceutical solvents: glycol, alcohol, etc.
Unit IX: Pharmaceutical Suspension (6 hr)

Session 23 (Week 23)




e -Definition.

e -Advantages of oral suspensions.

e C(lassification based on type of preparation and route of
administration

Session 24 (Week 24)

e Types of suspensions.
s Manufacturing

Session 25 (Week 25)

* Sedimentation rate and factors affecting it.
e Evaluation of stability of suspension

Session 26 (Week 26)

Unit X: Clinical preparations (6 hr)
* Principle and methods of preparation: infusion, decoction,
maceration, percolation.

Session 27 (Week 27)

* Principle and methods of preparation: infusion, decoction,
maceration, percolation.

Session 28 (Week 28)

* Principle and methods of preparation: infusion, decoction,
maceration, percolation.

Final theoretical Exam.

Practical work
(one/week)

Practical Part:

1. identification of laboratory apparatus
2. pharmaceutical calculations
3. chloroform water

4. peppermint water

5. aqueous iodine solution

6. weak iodine solution

7. orange tincture

8. simple syrup

9. orange syrup

10. camphor liniment

11. Ferrous sulphate mixture

Attendance
Expectations

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of them
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and
numeric, computer, interpersonal communications, and critical thinking
skills will be embedded in all courses.
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Pharmacognosy

1 Course name Pharmacognosy

2 Course Code PH 104

? ::::nr:atl‘:’l:;daltﬂopﬂonal General

4 Accredited units 4 Units (Theoretical 3 Lecture/Week
Practical 2 hours/Week)

5 Educational hours Shrs/week

6 Pre-requisite requirements passed examination in Botany

7 Program offered the course Department of Pharmacognosy

8 Instruction Language English Language

9 Date of course approval

12/2021

Brief Description:

Pharmacognosy is a branch of pharmaceutical sciences which focuses on
drugs of herbal and natural origin. Although Pharmacognosy mostly deals
with medicinal herbs, some animal products and bacterial products are also
discussed in it

Pharmacognosy is the oldest branch of pharmacy since humans have been
producing medicines using plants and microbes for ages.

Textbooks required for
this Course:

Treas and Evans’ Pharmacognosy by William Charles Evans
ISBN: 9780702029332

Publication Date 2009

Additional Resources: Lectures Notes

Course Duration

28 weeks

Delivery

Lectures (Tools: board, data show). The lectures were added on the internet
site of the faculty to be available to the students all the time as an e-learning.
Practical Session (Tools: labs., boards, instruments, chemicals, glassware,
equipment).

Assignments, seminars, research and posters.

Course Objectives:

Upon successful completion of this course, the students should be able to

- lllustrate the morphological and histological structures of different
organs of medicinal plants such as leaves, Flowers, Herbs, Barks and
woods, seeds, fruits, roots and rhizomes.

- Discuss role of these medicinal plants in the treatment of different
disease conditions.

- Identify many medicinal plants microscopically in both their entire
and powdered forms.




Course Assessments Midyear Examination 20.0%
Practical continuous Assessment, Exam 10.0%
Quiz, reports, presentation 10.0%
Final practical Examination 20.0%
Final written Examination 40.0%
Total 100%
Content  Breakdown | Content Breakdown Topical Coverage
Topical Coverage
Session 1 (Week 1) - General Introduction to Pharmacognosy - Selection & breeding of
medicinal plants. - Cultivation of medicinal plants.
- Factors affecting plant growth
Session 2 (Week 2) - Pharmacognosical study of crude drugs
- Preparation of drugs from plants to pharmaceuticals.
- Adulteration. - Secondary plant metabolites. - Dusting powder.
Session 3 (Week 3) - Drugs composed of Leaves
Introduction to Leaves. Senna Digitalis (In detail)
* Morphology. T.S, Characteristic elements in powder, active constituents,
Chemical test, Uses.
Session 4 (Week 4) Buchu, Uvaursi, Belladonna, Stramonium, Egyptian henbane, Coca, Boldo
Jaborandi, Eucalyptus, Gambier, Henna and Tea leaf.
(Characteristic elements in powder, active constituents, Chemical test,
Uses).
Session 5 (Week 5) - Introduction to flower.
- Roman & German chamomile. Clove, (In detail)
Morphology. T.S, Characteristic elements in powder, active constituents,
Chemical test, Uses.
Session 6 (Week 6) Pyrethrum, Santonica, Saffron, Safflower, Karkadeh, Lavander.
(Characteristic elements in powder, active constituents, Chemical test,
Uses).
Session 7 (Week 7) - Introduction to barks
- Cinchona, Cinnamon, Cassia and Galls. (In detail)
Morphology. T.S, Characteristic elements in powder, active constituents,
Chemical test, Uses.
Session 8 (Week 8) Cascara, FrangulaQuillaia, pomegranate bark,
Characteristic elements in powder, active constituents, Chemical test, Uses.
Session 9 (Week 9) - Introduction to wood.

- Quassia wood. (In detail)
Morphology. T.S, Characteristic elements in powder, active constituents,
Chemical test, Uses.
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Sandal and Guiacum woods. (Characteristic elements in powder, active
constituents, Chemical test, Uses.

Session 10 (Week 10) -Introduction to seeds.
- Cardamom, Strophanthus, Nux vomica,( In detail),Stramonium, Colchicum,
Nutmeg, Black mustard White mustard, Linseed, Fenugreek, Castor seed.
Session 11 (Week 11)
m:: ;: ::;k ::; Midterm Assessment
Session 14 (Week 14)
Session 15 (Week 15) -Introduction to fruits
- Umbelliferous fruit Fennel, Anise, Coriander, (in detail)
Ammivisnaga, Ammimajus, Caraway, Dill. Cumin, Hemlock,
Session 16 (Week 16) Black pepper, Colocynth. Bitter orange peels, Hop Vanilla, Capsicum, Poppy
Session 17 (Week 17) Introduction to subterranean organs
Rhizomes: Ginger, Rhubarb, In detail
Session 18 (Week 18) Filix mass, Valerian. Podophyllum, Hydrastis, Turmeric, Colchicum.
Session 19 (Week 19) Roots: Liquorice, Ipecacuanha, Rauwolfia. In detail
Session 20 (Week 20) Senega, Marshmallow, Gentian, Jalap, Aconite.
Sasaparilla
Session 21 (Week 21) Introduction to herbs
Hyoscyamus, Lobelia, In detail
Session 22 (Week 22 Vinca, Mentha, Thyme, Ephedra
Ergot & Cannabis
Session 23 (Week 23) Introduction to unorganized drugs
Colophony, Aloes, Myrrh, Asafetida
Session 24 (Week 24) Mastic Olibanum Benzoin Balsam Peru Balsam Tolu
Session 25 (Week 25) Storax Gum acacia Gum tragacanth, Agar, Gelatin Opium
Session 26 (Week 26) Introduction to animal drugs
Cochineal, Cod liver oil, Cantharides, Insulin, Collagen
Heparin, Beeswax, Musk, Umber.
Session 27 (Week 27) | Review
Session 28 (Week 28) Review
Final Exam
Practical Work 1- safety rules

ps '-u{)fjl ‘\

2- Introduction to the Microscope, microscopical identification for starch
&dusting powders.

3- Drugs composed of Leaves

a- T. S of Drug. powder. Active constituents, Chemical test, medicinal uses.
Senna leaf

b- Characteristic elements in Powder, Active constituents, Chemical test,
ymedicinal uses. Digitalis, Belladonna leaf.
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c. Origin, Active constituents, Chemical test, medicinal uses. Eucalyptus,
Boldo, Henna, Uvi-ursi,

4-Drugs composed of Flower

a. T. S of Drug. powder. Active constituents, Chemical test, medicinal uses.
Clove

b- Characteristic elements in Powder, Active constituents, Chemical test,
medicinal uses. Chamomile.

c. Origin, Active constituents, Chemical test, medicinal uses. Karkadeh,
Santonica

5-Drugs composed of Seeds
a. Linseed, b. Cardemom, Nux vomica and c. Nutmeg, Fenugreek

6-Drugs composed of Fruits
a. Fennel, b. Anise, Capsicum, and c. Ammivisnage, Black pepper, Colocynth,
Coriander.

7-Drugs composed of Fruits
a. Fennel, b. Anise, Capsicum, and c. Ammivisnage, Black pepper, Colocynth,
Coriander.

8-Drugs composed of Barks

a. Cinchona, Galls, b. Cinnamon, Cassia, and c. Pomeograntha, Cascara.
Drugs composed of Wods

a. Quassia wood

9-Drugs composed of Roots
a. Liquorice, b. Squill, and c. Ipecachuana

10-Drugs composed of Rhizomes
a. Ginger, b. Rhubarb, Curcuma, and c. Curcuma

11- Drugs composed of Unorganized Drugs
Morphology Active constituents and Medicinal use
Colophony, Myrrh, Acacia Arabic, Benzoin, Aloes

12- Final practical exam.

Attendance
Expectations

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their lives,
including skills enabling them to be life-long learners. To ensure graduates
have this preparation, such generic skills as literacy and numeric, computer,
interpersonal communications, and critical thinking skills will be embedded
in all courses.

Course Change

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as




Analytical chemistry

1 | Course name Analytical chemistry

2 | Course Code PH105

3 | Course type: /general/specialty/optional General

4 | Accredited units 4 Units (Theoretical 3Hours/Week

Practical 2 hours/Week)

5 | Educational hours 5 hours/week
6 | Pre-requisite requirements General chemistry
7 | Program offered the course Department of Pharmaceutical chemistry
8 | Instruction Language English Language
9 | Date of course approval 12/2021
Brief Description: Analytical chemistry is the science of obtaining, processing, and

communicating information about the composition and structure of
matter. In other words, it is the art and science of determining what
matter is and how much of it exists. Analytical chemistry can be a
challenging profession that makes significant contributions to many fields
of science. It is one of the most popular fields of work for ACS chemists.
The subject covers methods of analysis, neutralization in analytical
chemistry, oxidation - reduction reactions, precipitimetry, gravimetric
analysis, and complexometry topics.

Textbooks required for Modern Analytical Chemistry. David Harvey. o

this Course:

Course Duration 28 weeks B o

Delivery Lectures (Tools: board, data show and discussion). The lectures were added
on the internet site of the faculty to be available to the students all the time
as learning.
Practical Session (Tools: labs., boards, instruments, chemicals, glassware,
equipment).
Assignments, seminars, research, and posters.

Course Objectives: On successful completion of this course, students will be
able:

1. to develop an understanding of the range and uses of analytical
methods in chemistry.
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2. to establish an appreciation of the role of chemistry in quantitative
analysis

3. to develop an understanding of the broad role of the chemist in
measurement and problem solving for analytical tasks.

4. to provide an understanding of chemical methods employed for
elemental and compound analysis.

5. to provide experience in some scientific methods employed in analytical
chemistry.

6. to develop some understanding of the professional and safety
responsibilities residing in working on chemical analysis.
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Course Assessments - Assessment exam 20%
- Quizzes, reports, discussion10%
- lab classes 10%
- Final practical exam 20%
- Final exam 40%
- Total = 100%
Content Breakdown Content Breakdown Topical Coverage
Topical Coverage
Session 1 (Week 1) I. Introduction -
¢ What is Analytical Chemistry?
» Qualitative and Quantitative analysis.
* The function of Analytical Chemistry.
Session 2 (Week 2) Methods of Analysis. -
Stereochemistry
* Percentage concentration (Weight per weight- volume per volume)
Session 3 (Week 3) « Molar and formal concentration (Molarity and formality).
* Normal concentration (Normality).
Session 4 (Week 4) * Conversion from one concentration to another.
* Problems and calculations.
Session 5 (Week 5) Volumetric quantitative methods of analysis
* General principles (Titrimetric analysis, Titrate&Titrant).
* Types of titrimetric analysis (direct and back titration).
Session 6 (Week 6) Standards (primary & secondary substances).
Preparation of standard solutions by direct & indirect methods
Specific chemical reactions in anah,ftlcal chemlstry
* Equilibrium concept.
Session 8 (Week 8) Il. Neutralization in analytical chemistry -
* Introduction.
* Acid — base theories.
* Acid — base strength.
* Leveling effect.
Session 9 (Week 9) Acidity of solutions pH. -

Aﬁg\{alculaﬂon the pH of solution of strong acid and strong base.
.iz‘f\
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* The ionic product of water.
* Calculation the pH of solutions of weak acid and weak base.
* Calculation the pH during titration.

Session 10 (Week 10)

* lonization of polyprotic acids.

* Hydrolysis of salt.

» Buffer solutions.

* Calculation of pH of Buffer (Henderson equation).
* Problems and calculation.

Session 11 (Week 11)

Session 12 (Week 12)

Session 13 (Week 13)

Session 14 (Week 14)

Midterm Assessment

Session 15 (Week 15)

e Acid - Base Titration,

= Titration curves,

* Acid — base Indicators.

* Preparation of standard solutions of acid & base.
* End point detection.

Session 16 (Week 16)

e Acid-base Applications.

* Determination of carbonate in a mixture of carbonate and bicarbonate.
* Determination of carbonate in a mixture of carbonate and hydroxide.

* Determination of carbon dioxide in the atmosphere.

= Determination of nitrogen.

* Determination the original boric acid in a mixture of Boric and Borax.

Session 17 (Week 17)

Acid-base titration in non-aqueous solvents:
* Introduction.
= Solvents.
* Choosing a solvent.
* End point detection.

Session 18 (Week 18)

11l. Oxidation — Reduction
= Oxidation — Reduction reactions.
* Electro chemical cells.
» Cell calculation.
* Electrode potentials.
Factors affecting oxidation potentials

Session 19 (Week 19)
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Titration curves.
* Oxidation — Reduction indicators, Oxidation — Reduction titration,
Oxidation and Reduction Agents.
* The gram equivalent weight of an oxidizing Agent.
* Potassium permanganate titration.
* Preparation of standard solution.
* Determination of ferrous sulphate using potassium permanganate.
» Potassium dichromate titration.
Ceri titrations.




Session 20 (Week 20)

Methods of titration involving lodine (lodimetry and lodometryreactions).
* lodine and sodium thiosulphate exercises.

Session 21 (Week 21)

IV. Precipitimetry

* Introduction,

* Solubility product.

* Formation of a precipitate, Types of precipitates, Types of precipitating
reagents.

* Calculation of the solubility product from solubility.

* Calculation of the solubility from the solubility product.

* Factors affecting on the formation of a precipitate

Session 22 (Week 22)

Argentometric titration

= Preparation of standard solution of silver nitrate and sodium chloride.
* End point detection.

* Mohrs method for halides.

* Fajan’s method for halides by using adsorption indicators.

* Volhard method for halides (indirect method). e

Session 23 (Week 23)

Applications

= Estimation of chloride anion.

* Estimation of chloride in presence of iodide and bromide.
* Estimation of chloride in presence of CN.

* Estimation of Bromide and iodide.

Session 24 (Week 24)

V. Gravimetry

= Gravimetric analysis,

* Precipitation,

* Post precipitation.

* Co-precipitation,

* Homogeneous

, * Calculation of gravimetric analysis

Session 25 (Week 25)

Applications:

* Determination of Chloride,

* Determination of Aluminum.
* Determination of Sulphate,

* Determination of Magnesium.

Session 26 (Week 26)

VI. Complexometry

* Formation of complexes.

= Chelating agents.

= Stability of metal complexes.

» Effect of pH on complex formations.

* Solubility of complexes. Complex formation titrations

Session 27 (Week 27)

» Ethylene — diamine — tetra — acetic acid (EDTA).
* Titration of metal ions using EDTA.




+ End point detection by using metalo-chromic indicators.
* Types of EDTA titrations:
- Direct titration.

Session 28 (Week 28)

Indirect titration.

- Replacement titration.

- Alkalimetric methods.

- Titration of mixtures of metal ions.

- Determination of hardness in water.
- Masking and demasking agents.

Practical Work

1- general laboratory techniques:
laboratory notebook (laboratory), Mass measurement,
how precision works in determining mass, and Size measurement

2.Adjustment in volume determination, pipette, calibration, burette
calibration, quantitative transfer - sediment intake, moisture control,
reagents, sampling, evaporative

3-Methods of weighing: Determination of chloride in a dissolved sample,
Determination of nickel in steel, Determination of tin
in zero (lead),

4.Determination of sulfur in a dissolved sample, Determination of iron
(homogeneous precipitation), Determination of copper and nickel in
Monbel (electrical weight)

5. - Volumetric Methods

Preparation & Standardization From solid and liquid

6.Titration of Sodium Carbonate withHydrochloric acid
(Acid — Base Titration)

7.Titration of Sodium Hydroxide with Hydrochloric acid
(Acid — Base Titration)

8. Standardization of potassium permanganate using oxalic acid
(Reduction-Oxidation Titration)

9.Silver nitrate titrations by Mohrmethod (Precipitation titration)

10.Complex-formation titration (Water hardness)

11. Determination of iodine (lodimetry titration).

11-Practical Exam

Attendance Expectations

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills
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The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their




graduates have this preparation, such generic skills as literacy and
numeric, computer, interpersonal communications, and critical thinking
skills will be embedded in all courses.

Course Change Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to
ensure relevance to changing educational employment and marketing
needs. The instructor will endeavor to provide notice of changes to
students as soon as passible. Timetable may also be revised.

Physiology

1 | Course name Physiology

2 Course Code PH 106

3 Course type: Specialty

/general/specialty/optional

4 Accredited units

3 credits (2 hours/week/THEORY

2 hours/ week/ lab)

5 | Educational hours 4 hours /week

6 Pre-requisite requirements Biology

7 Program offered the course Department Pharmacology and Toxicology

8 Instruction Language English

9 Date of course approval 12/2021

Brief Description: Physiology is the study of how the human body works. It describes the chemistry

and physics behind basic body functions, from how molecules behave in cells to
how systems of organs work together. It helps us understand what happens in a
healthy body in everyday life and what goes wrong when someone gets sick.

Textbooks required
for this Course:

1. Guyton and Hall Textbook of Medical Physiology (12"™Edition) for John E.
Hall.

2. Costanzo Physiology (7" edition) for Linda S. Costanzo.

3. Textbook of Medical Physiology, D.Venkatesh &H.H.Sudhakar, Wolters
Kluwer.

:Cnu
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Delivery

- Lectures (Tools: board, data show).

-Tutorials and group discussions.

-Assignments (if applicable).

-Videos.

- Practical classes (Lab experiments+ computerized experiments simulation).

Course Objectives: 1. Define homeostasis and explain how homeostatic mechanisms normally
maintain a constant interior milieu.
2. State the functions of each organ system of the body, explain the
mechanisms by which each function, and relate the functions and the
anatomy and histology of each organ system.
3. Understand and demonstrate the interrelations of the organ systems to
each other.
4. Predict and explain the integrated responses of the organ systems of the
body to physiological and pathological stresses.
5. Explain the pathophysiology of common diseases related to the organ
systems of the body.

Course Assessments - Midyear exam 20%

- Quizzes, reports, presentation10%

- Continuous lab assessment, Exam 10%
- Final Practical exam 20%

- Final theoretical exam 40%

- Total marks 100%
Content Breakdown | Content Breakdown Topical Coverage
Topical Coverage
Session 1 (Week 1) General Physiology: Structure and function of the cell
Session 2 (Week 2) General Physiology: Structure and function of the cell
Session 3 (Week 3) Nervous System
Session 4 (Week 4) Nervous System
Session 5 (Week 5) Nervous System
Session 6 (Week 6) Blood and body fluids
Session 7 (Week 7) Blood and body fluids
Session 8 (Week 8) Cardiovascular system
Session 9 (Week 9) Cardiovascular system
Session 10 (Week 10) | Body defense
Session 11 (Week 11) | Body temperature homeostasis
Session 12 (Week 12)
x:: :i ?\:':: 3} Assessment exam
Session 15 (Week 15)
Session 16 (Week 16) | Endocrine system
Session 17 (Week 17) | Endocrine system
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Session 18 (Week 18)

Urinary system

Session 19 (Week 19) | Acid-base balance
Session 20 (Week 20) | Fluid-electrolyte balance
Session 21 (Week 21) | Respiratory system
Session 22 (Week 22) | Respiratory system
Session 23 (Week 23) | Digestive system and metabolism
Session 24 (Week 24) | Digestive system and metabolism
Session 25 (Week 25) | Special senses
Session 26 (Week 26) | Special senses
Session 27 (Week 27) | Reproductive system
Session 28 (Week 28) | Reproductive system
FINAL EXAM
Practical work 1. Osmotic behavior of red cell membrane and osmotic fragility of cells

2. Hematological lab.: Hematological methods (Hemoglobin, PCV, ABO
system, ESR, , Element count (RBCs count), Bleeding and Coagulation time,
Red cell indices, total and differential leukocyte count)

3.(Hemoglobin, PCV, ABO system, ESR, Element count (RBCs count), Bleeding
and Coagulation time, red cell indices, total and differential leukocyte count)

4.(Hemoglobin, PCV, ABO system, ESR, , Element count (RBCs count),
Bleeding and Coagulation time, Red cell indices, differential leukocyte count)

5.(Hemoglobin, PCV, ABO system, ESR, Element count (RBCs count), Bleeding
and Coagulation time, Red cell indices, differential leukocyte count)

6.(Hemoglobin, PCV, ABO system, ESR, Element count (RBCs count), Bleeding
and Coagulation time, red cell indices, differential leukocyte count)

7.(Hemoglobin, PCV, ABO system, ESR, Element count (RBCs count), Bleeding
and Coagulation time, red cell indices, differential leukocyte count)

8.(Hemoglobin, PCV, ABO system, ESR, , Element count (RBCs count), Bleeding
and Coagulation time, Red cell indices, differential leukocyte count)

9. Electrocardiography

10. Arterial blood pressure in man

11. Examination of sensory system

12.Study of reflexes in man

13. a) To demonstrate the function of olfactory nerve
b)To examine the different types of taste.

14. a) To demonstrate the visual acuity
b) To demonstrate the reflex activity




15. Measure of basal mass index (BMI)

16. Study of family planning devices and pregnancy diagnosis test.

11. Final Practical Exam

Attendance
Expectations

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported with
a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their lives,
including skills enabling them to be life-long learners. To ensure graduates
have this preparation, such generic skills as literacy and numeric, computer,
interpersonal communications, and critical thinking skills will be embedded in
all courses.

Course Change

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Histology

/general/specialty/optional

1 Course name Histology
2 Course Code PH107
3 Course type: General

4 Accredited units

2 credits (1 lecture + 1 lab / week)

5 Educational hours 1 hour/week/Theory, 2 hours/ week/ lab

6 | Pre-requisite requirements Biology |
7 Program offered the course Biomedical science department

8 Instruction Language English

9 Date of course approval 12/2021
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Brief Description:

Histology: In this course the student will study the technique of microscopic
use, the basic and general introduction to histology of the following systems:
- Cell, types of tissues, CVS, GIT, genitourinary systems, respiratory system,
immune system, endocrine and male and female systems.

Textbooks for th&
Course:

1) Junqueira, L. C. and J. Carneiro, Basic Histology, tenth edition. Norwalk:
Appleton & Lang; Last edition.

2) Eroschenko, V. P., di Fiore's Atlas of Histology with Functional Correlations,
ninth edition. Philadelphia: Lippincott Williams & Wilkins; Last edition.

3) Text Basic Histology by Luiz Carlos 11th ed. (2005)

Course Duration

28 weeks

Delivery

- Lectures (Tools: board, data show).

-Tutorials and group discussions.

-Assignments (if applicable).

-Videos.

- Practical classes (Lab experiments+ computerized experiments simulation).

Course Objectives:

1. To understanding the technigue in use of microscope.

2. Classify the types of tissues.

3. To study and differentiate between blood cells and bone marrow cells.

4- Understand and demonstrate the interrelations of the organ systems to
each other.

5- State the functions of the exocrine and endocrine glands.

Course Assessments

- Midyear exam 20%

- Quizzes, reports 10%

- lab classes 10%

- Final Practical exam 20%
- Final theory exam 40%

- Total 100%

Content Breakdown

Content Breakdown Topical Coverage

Topical Coverage
Session 1 (Week 1) Unit I: Introduction and methods of study:
- Microscopes and micro technique
Session 2 (Week 2) Unit II: Cytology: I- Cell structure:
a) Cytoplasm.
b) Organoids
Session 3 (Week 3) c¢) Cytoskeleton.
d) Cell inclusions:
Session 4 (Week 4) II- Cell division and cell death.
Session 5 (Week 5) Unit 11I: Epithelial tissues:

A- General characteristics.
B- Classification of epithelia:

C Surface modifications and cell junctions.




92

D- Functions of epithelial tissues.
Session 7 (Week 7) Unit IV: Connective tissues:

A- General characteristics and classification.

B- Cells, ground substance and fibers.
Session 8 (Week 8) Unit V: Cartilages: General characteristics and classification.
Session 9 (Week 9) Unit VI: Bones:

A- General characteristics and classification
Session 10 (Week 10) | B- Cell and matrix

C- Structure of compact and spongy bones.
Session 11 (Week 11)
Session 12 (Week 12)

Mid
Session 13 (Week 13) s
Session 14 (Week 14)
Session 15 (Week 15) | Unit VII: Blood:

A- General structure (cells, plasma, and stains)
Session 16 (Week 16) | B- Erythrocytes, leukocytes, and blood platelets
Session 17 (Week 17) | C- Bone marrow
Session 18 (Week 18) | Unit VIIl: Muscular tissues:

A- General characteristics and classification
Session 19 (Week 19) | B- Skeletal, smooth, and cardiac muscles
Session 20 (Week 20) | Unit IX: Nervous tissue:

A- General structure.

B- Neurons.

C- Neuroglia.

D- Nerve trunk and ganglia
Session 21 (Week 21) | Unit X: Cardiovascular system:

Cardiovascular system:

A- General structure of the blood vessels.

B- structure of the arteries, veins, and capillaries.
Session 22 (Week 22) | Unit XI: Lymphatic system:

A- Immune system.

B- Lymph node, spleen, thymus gland, and tonsil
Session 23 (Week 23) | Unit XlI: Integumentary system (skin and its appendages):

A- General structure

B- Appendages and glands
Session 24 (Week 24




A- Conducting portion (Nose, Nasopharynx, Trachea Bronchus & Bronchioles)
A- General structure of lung

Session 25 (Week 25)

Unit XIV: Digestive system

A- General structure of esophagus, stomach, small and large intestine,
rectum, anus, liver, and pancreas.

B- Glands associated with the digestive tract (Salivary glands, Pancreas, Liver
& Gall bladder.

Session 26 (Week 26)

Unit XV: Urinary system

A- Structure & Function of the (kidney &nephron)
B -Histology of the nephron (filtration, absorption & excretion).
C - Structure of the (Ureter, Bladder & Urethra).

Session 27 (Week 27)

Unit XVI: Endocrine system

A -General structure of the Pituitary gland, Adrenal, Thyroid, Parathyroid,
Islet of Langerhans & Pineal glands.

Session 28 (Week 28)

Unit XVI:

Male reproductive system:

A -Excretory genital ducts-Excretory genital glands (Seminal vesicles, Prostate
& Cowper'sglands)

Session 29 (Week 29)

Female reproductive system:
A-General structure of ovary, Oviduct, Uterus & Vagina.
B -Stages of follicle development. Ovulation

FINAL EXAM

Practical work

PART II: PRACTICAL Histology (One lab / week)

Light Microscope
EM of cell organelles
Epithelium
Connective tissues
Cartilage
Bone
Blood
Muscles
Neural tissue
. Blood vessels
. Lymphatic tissue
12. Spleen
13. Digestive system
14. Skin
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Practical Exam

Attendance
Expectations

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported with
a doctor’s note.




Generic Skills The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their lives,
including skills enabling them to be life-long learners. To ensure graduates
have this preparation, such generic skills as literacy and numeric, computer,
interpersonal communications, and critical thinking skills will be embedded in
all courses.

Course Change Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Anatomy
1 Course name Anatomy
2 Course Code PH 108
3 Course type: General
/general/specialty/optional
4 Accredited units 1 credit
5 Educational hours 1 hours/week/THEORY
6 Pre-requisite requirements Biology
7 Program offered the course Department of Biomedical Science
8 Instruction Language English
9 Date of course approval 12/2021
Brief Description: This subject is designed to impart fundamental knowledge on the structure
and functions of the various systems of the human body, such as nervous,
cardiovascular, endocrine systems. Also, the subject provides the basic
knowledge on the structure and functions of the respiratory, digestive,
urinary and reproductive systems. It deals with structure and functions of and
lymphatic, skeletal and muscular systems. The subject provides the basic
knowledge required to understand the various disciplines of pharmacy.
Textbooks required | 1- Principles of Anatomy and Physiology by Tortora Grabowski. Palmetto, GA,
for this Course: U.S.A.
Course Duration 28 weeks
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Delivery Lecture-based, Group interaction and discussion, Self-directed activities,
Active participation.
Lectures (Tools: board, data show, models and discussion). The lectures were
added on the internet site of the faculty to be available to the students all the
time as learning.
Course Objectives: Upon completion of this course the student should be able to
1. Explain the gross morphology, structure and functions of various organs of
the humanbody.
2. Describe the various homeostatic mechanisms and their imbalances.
3. Identify the various tissues and organs of different systems of human body.
5. Appreciate coordinated working pattern of different organs of each system
Course Assessments | - Assessment exam 20%
- Quizzes, reports, discussion20%
- Final exam 60%
- Total = 100%
Content Breakdown Content Breakdown Topical Coverage
Topical Coverage
Session 1 (Week 1) Unit I: Nervous system:

e Sections of the nervous system, the most important structural and
functional differences of the sympathetic and parasympathetic
nerves

® -Spinal-cerebral nerves

Session 2 (Week 2) Physiology of nerve impulses and reflex arc
Cerebrospinal fluid, its composition, characteristics, cycle, functions,
medical importance

e Some neurological diseases (cerebral and vascular accidents,
Parkinson's disease

Session 3 (Week 3) Unit II: Cardiovascular system:

e Its components and most important functions

¢ Hemoglobin in terms of its composition, types, characteristics, and
importance

e Blood clot and its formation steps

* Blood groups and their medical importance

* Anemiaand its types.

Session 4 (Week 4) = The most important anatomical features of the heart and its
function
Heart cycle, heart capacity and factors affecting it

¢ Circulation and the most important changes that occur to the

circulatory system before and after birth.
Session 5 (Week 5) Unit Ill: Endocrine system:

¢ Definition of hormones and their types

* The mechanism of the effect of hormones on tissues and the
relationship of primary and secondary messengers to receptors

* How to control the secretion of hormones?
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Session 6 (Week 6)

Study of the following glands from an anatomical point of view, their
secretions, the functions of these hormonal secretions, and how to
control the secretions:

The pituitary gland, pineal gland, thyroid and parathyroid glands,
thymus gland, parathyroid glands, pancreas, testes and ovaries are
studied within the reproductive system.

Session 7 (Week 7)

Unit IV:
L]

Urinary system:
Its parts and functions
How urine is formed in the renal tubules and the urea cycle

Session 8 (Week 8)

Unit V: Reproductive system:

. & ° @

Its parts (male and female and its general functions)

Steps in the formation of sperm and eggs

Menstrual cycle, fertilization, pregnancy and how to regulate it
Fetal development

Session 9 (Week 9)

Unit Vi:

* o o »

Respiratory system:

Its parts, most important characteristics and functions

Respiratory volumes and lung capacity

Inhale and exhale steps

Steps for the transfer of gases (02, CO2) between tissues and lungs
and the factors affecting the saturation of blood with gases and
then poisoning by CO.

Session 10 (Week 10)

Regulating breathing (control centers of the nervous system)
Adaptation of the body to the change in altitude (diving and
climbing to high areas)

Session 11 (Week 11)

Session 12 (Week 12)

Session 13 (Week 13)

Session 14 (Week 14)

Assessment exam

Session 15 (Week 15)

Unit VIl

: Digestive system:

Its parts and general functions
The most important changes that occur to carbohydrates, fats and
protein as a result of digestion in the alimentary canal

Session 16 (Week 16)

The role of the appendices of the alimentary canal (liver and
pancreas) in the digestive process

‘Session 17 (Week 17)

Absorption of indigestible substances
Metabolism and energy release (anaerobic and aerobic respiration)

Session 18 (Week 18)

Unit VII

I: Lymphatic system:

Its parts, its role, and its importance

Specialized and non-specialized immune systems, cellular and
humoral immunity

Session 19 (Week 19)

Unit IX:

Integumentary system
Structure and function




Session 20 (Week 20) | Unit X: the skeletal system:
e The most important features of bones, their general functions, and
their medical importance
* Distinctive superficial signs of bone.
, * Bone shapes (types).

Session 21 (Week 21) | e Study of the spine in terms of the intervertebral discs (their structure
and function), as well as the most important superficial anatomical
differences for the vertebrae of the five regions of the spine.

e The most important differences between the male and female
structure,

Session 22 (Week 22) e Studying the development of the middle ear Ossicles in humans and
comparing them with other vertebrates

* joints

* Factors affecting bone growth

e Brief indication of some diseases of the skeletal system (disc
herniation, kyphosis and lordosis)

Session 23 (Week 23) | Unit XI: the muscular system:

* The most important differences between smooth, skeletal, and
cardiac muscles

e General muscle functions

* Physiology of muscle contraction, sliding filament theory and its
comparison with smooth muscle contraction

Session 24 (Week 24) e Cardiac muscle as a conduction organ

e Muscular fatigue and muscle energy sources
e Muscle cramps
¢ Some muscle diseases (myalgia and myasthenia gravis)

Session 25 (Week 25) | Review

Session 26 (Week 26) | Review

Session 27 (Week 27) | Review

Session 28 (Week 28) | Review

FINAL EXAM

Attendance Students are expected to attend every session of class, arriving on time,

Expectations returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported with
a doctor’s note.

Generic Skills The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their lives,
including skills enabling them to be life-long learners. To ensure graduates
have this preparation, such generic skills as literacy and numeric, computer,
interpersonal communications, and critical thinking skills will be embedded
in all courses,

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure




relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.
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Organic chemistry II

1 Course name

Organic chemistry Il

2 Course Code BP 201

3 Course type: General
/general/specialty/optional

4 Accredited units 3 units (2 theoretical+ 1 Lab /week)

5 Educational hours 5 hours

6 Pre-requisite requirements Organic |

i Program offered the course

Bachelor’s degree in Pharmaceutical Sciences

8 Instruction Language English Language
9 Date of course approval 12/2021
Brief Description: Scope: This subject imparts knowledge on stereo-chemical aspects of organic

compounds and organic reactions, important named reactions, chemistry of
important hetero cyclic compounds.

1. write the structure, name, and the type of isomerism of the organic
compound

2. write the reaction, name the reaction and orientation of reactions
3. account for reactivity/stability of compounds,

Textbooks required | 1. Organic chemistry by 1. |
for this Course: 1. Finar, Volume-| & II. ‘
2. A textbook of organic chemistry — ArunBahl, B.S. Bahl.

3. Heterocyclic Chemistry by Raj K. Bansal
4. Organic Chemistry by Morrison and Boyd
5. Heterocyclic Chemistry by T.L. Gilchrist

Course Duration 28 weeks

Delivery Lectures (Tools: board, data show, video}_, Group interaction and discuséio_n,
self-directed activities.
Practical classes (Lab experiments+ preparation of a chemical compounds.
Lecture-based, Group interaction and discussion, self-directed activities, active
participation, computer lab, lab experiments ....etc.

Course Objectives: Upon completion of the course the student shall be able to

4. prepare organic compounds.




5. understand the methods of preparation and properties of organic
compounds

6. explain the stereochemical aspects of organic compounds and stereo
chemical reactions

Course Assessments Mi_dyear Examination20.0% -
Quizzes, reports, presentation... 10% )
Practical activities, Exam 10%
Final Practical Exam 200%
Final theoretical Exam  40%
Total 100%
Content Breakdown Content Breakdown Topical Coverage
Topical Coverage
Session 1 (Week 1) Unit one: Chemistry of Heterocyclic Compounds:
Nomenclature including IUPAC and trivial names still used by the chemical
abstracts.
Session 2 (Week 2) Nomenclature including IUPAC and trivial names still used by the chemical
abstracts.
Session 3 (Week 3) Chemistry: Inc-ludiag
a) The aromatic properties in terms of MO and resonance, the resonance
theories, chemical reaction, and the properties such as behavior towards
electrophilic and nucleophilic reagents, basic and acidic properties, oxidation,
reduction.
Session 4 (Week 4) Chemistry: Including
a) The aromatic properties in terms of MO and resonance, the resonance
theories, chemical reaction, and the properties such as behavior towards
electrophilic and nucleophilic reagents, basic and acidic properties, oxidation,
reduction.
Session 5 (Week 5) b) Methods of synthesis of following:
- Heterocyclic five membered rings with one heteroatom (pyrrole, thiophene
and furan).
Session 6 (Week 6) - Heterocyclic six membered with one heteroatom (pyridine).
Session 7 (Week 7) - Fused heterocycles containioline and isoquinng five membered ring (indol,

benzothiophene and benzofuran).
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Session 8 (Week 8)

- Fused heterocycles containing six membered rings (quinoline and isoquinoline).

Session 9 (Week 9) - Five membered rings with two heteroatoms (pyrazole, imidazole, oxazole and
thiazole).

Session 10 (Week 10) | - Six membered rings with two nitrogen atoms (pyrimidine, pyridazine and '
pyridazine and pyrazine).

Session 11 (Week 11) s

Session 12 (Week 12) | Midterm Assessment

Session 13 (Week 13)

Session 14 (Week 14)

Session 15 (Week 15) | Unit two: Chemistry of Carbohydrates:

- Classifications, synthesis (descending, ascending and interoconversion)
structure e and physical properties (optical activity and mutarotation) chemical
reaction.

Session 16 (Week 16) | - Classifications, synthesis (descending, ascending and interoconversion)
structure e and physical properties (optical activity and mutarotation) chemical
reaction.

Session 17 (Week 17) | - Classifications, synthesis {Hescending, ascending and interoconversion)
structure e and physical properties (optical activity and mutarotation) chemical
reaction.

Session 18 (Week 18) | - Classiﬂcétions, synthesis (descending, ascending and interoconversion)
structure e and physical properties (optical activity and mutarotation) chemical
reaction.

Session 19 (Week 19) | - Vitamin C synthesis with special reference to biological significance of _d_e;:;'
and amino sugars.

Session 20 (Week 20) | - Vitamin C synthesis with special reference to biological significance of deoxy
and amino sugars.

Session 21 (Week 21) | Unit three: Polynuclear Compounds:
- Fused ring aromatic compounds, naphthalene.
- Nomenclature of naphthalene.
- Reactions of naphthalene.

Session 22 (Week 22) | - Oxidation of naphthalene.

- Reduction of naphthalene.
- Dehydrogenation of hydraromatic compounds, aromatiztion.

Session 23 (Week 23)

- Nitration and halogenations of naphthalene.




- Orientation of electrophilic substitution in naphthalene.
- Friedel-Crafts acylation of naphthalene.

Session 24 (Week 24) | - Sulfonation of naphthalene.
- Napthols.
- Orientation of electrophilic substitution in naphthalene derivatives.
Session 25 (Week 25) | - Synthesis of naphthalene derivatives by ring closure. The Hawoth synthesis.
- Anthracene and phenanthrene, nomenclature.
- Structure of anthracene and phenanthrene.
Session 26 (Week 26) | - Reactions of anthracene derivatives by ring closer, anthraquinone.
- Preparation of phenanthrene derivatives by ring closer.
- Carcinogenic hydrocarbons, arene oxides.
Session 27 (Week 27) | Review
Session 28 (Week 28) | Review o
Final Exam
Practical Work e Practical of Organic Chemistry II
* Single step synthesis and preparations-(with reaction mechanism,
determination of physical constants and calculation of percentage yield
of the following:
- Synthesis of Aspirin.
- Acetylation.
- Preparation of Acetanilide.
- Nitration.
- Preparation of Para nitro acetanilide.
- hydrolysis.
- Preparation of para nitro aniline
- Benzoylation.
- preparation of 2-Naphthyl benzoate.
- Esterification.
- preparation of Methyl salicylate
- Condensation reactions.
- preparation of Dibenzal acetone.
- preparation of Barbituric acid.
- Separation of binary and tertiary organic mixtures of compounds:
e (Reactions and principle, procedures, and pilot separations).
e Separation of organic mixtures of (carboxylic acid, Hydrocarbons,
Phenols, Amines, and Neutral organic compounds).
Practical Exam
Attendance Students are expected to attend every session of class, arriving on time,
Expectations returning from breaks promptly and remaining until class is dismissed. Absences

are permitted only for medical reasons and must be supported with a doctor’s
-oote.
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Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their lives,
including skills enabling them to be life-long learners. To ensure graduates have
this preparation, such generic skills as literacy and numeric, computer,
interpersonal communications, and critical thinking skills will be embedded in all
courses.

Course Change

Information contained in this course outline is correct at the time of publication.
Content of the courses is revised on an ongoing basis to ensure relevance to
changing educational employment and marketing needs. The instructor will
endeavor to provide notice of changes to students as soon as possible. Timetable
may also be revised.

Biochemistry

1 | Course name

Biochemistry

2 | Course Code

PH 202

3 | Course type:
/general/specialty/optional

General

4 | Accredited units

3 units (2 hrs./week theoretical
2 hrs./week practical)

5 | Educational hours

4 hours / week

6 | Pre-requisite requirements

Biology and organic chemistry

7 | Program offered the course

Department of Pharmaceutical chemistry

ik

8 | Instruction Language

English

9 | Date of course approval

12/2021




Brief Description:

The course is designed to give students the important foundations of
biochemistry. This course focuses on processes occurring at a molecular level.
It focuses on what’s happening inside human cells, studying components such
as carbohydrates, lipids, proteins, and organelles. Also, the course covers
enzymes, haem metabolism, vitamins, and nucleotides and nucleic acids. In
addition, it includes practical part (preparation of buffers, quantitative and
qualitative test of the above topics)

Textbooks required
for this Course:

1. Marks' Essentials of Medical Biochemistry A Clinical Approach. By Michael
Lieberman and Alisa Peet. Michael Tully.

2. Practical Textbook of biochemistry for medical students. By
DMVasudevan and Subir Kumar Das. jaypeebrother’s medical publishers.

3, Oraby'sillustrated reviews of Biochemistry.

4. Biochemistry Research International. www.hindawi.com/journals/bri

Course Duration 28 weeks
- Lectures (Tools: board, data show).
-Tutorials and group discussions.
-Assignments (if applicable), seminars, research and posters.

Delivery -Videos.
- Practical classes (Lab experiments+ computerized experiments simulation).
¢ The lectures are added on the internet site of the faculty to be available to

the students all the time as an e-learning.
Course Objectives: | By the end of the course, students should be able to:

Course Assessments

20% Assessment Exam

10% in lab activities

10% in class activities e.g.: quizzes
40% Final theoretical exam

20 % Final Practical Exam

Total 100%

Content Breakdown | Content Breakdown Topical Coverage
Topical Coverage
Session 1 (Week 1) Properties of water and buffers:
Water and acid base balance.
Buffer, acidosis, and alkalosis
Session 2 (Week 2) Chemistry of carbohydrates:
Definition and classification of carbohydrates.
Different types of complex carbohydrates.
Session 3 (Week 3) Carbohydrate metabolism:
- Pentose phosphate pathway, its importance, deficiency of G6PDs
-Preparatory step, and rate limiting step
Session 4 (Week 4) - Gluconeogenesis: gluconeogenic substances, gluconeogenesis
pathway and its regulation
Session 5 (Week 5) - Tricarboxylic acid cycle: It's reactions, functions, role in metabolism and ATP

production by respiratory chain and regulation




Session 6 (Week 6) Chemistry of lipids:
-Lipid classification
-Physical properties

- Reactions of fatty acid

Session 7 (Week 7) -Types of lipid:
i- phospholipids,
ii- glycolipids
iii- lipoproteins
iv- triacylglycerol
v- cholesterol
-Lipoproteins

Session 8 (Week 8) Lipid metabolism:
Biosynthesis of fatty acids and Ketone bodies

Session 9 (Week 9) Biosynthesis and catabolism of triglycerides, phospholipids

Session 10 (Week 10) | Oxidation of fatty acids, a-, B- oxidation,

Session 11 (Week 11)

Session 12 (Week 12)

Session 13 (Week 13)
Session 14 (Week 14)

Assessment

Session 15 (Week 15) | Protein chemistry:

- Protein digestion

- Absorption of amino acids

Amino Acids definition

- Structure of proteins
Globular Proteins

Fibrous Proteins

Session 16 (Week 16) | Urea Cycle
- Reactions of the urea cycle
Origin of ornithine
- Regulation of the urea cycle
- Function of the urea cycle during fasting

Session 17 (Week 17) | Protein metabolism:
- Nitrogen Metabolism
- Catabolism of Amino Group Nitrogen

Session 18 (Week 18) | - Catabolism of Carbon Skeleton of Amino Acids
- Biosynthesis of Amino Acids

Session 19 (Week 19) | -Amino Acids: Conversion to Specialized Products
- Disorders of Amino Acid Metabolism

Session 20 (Week 20) | Enzymes:

-Properties of enzymes

- Mechanism of Enzyme Catalysis
-Michaelis—Menten kinetic theory of enzyme action

Session 21 {Week 211 Regulation of enzyme activity
= |soenzymes

/ Miué mes in Clinical Diagnosis




Session 22 (Week 22)

Haem metabolism:

- General Characteristics of Porphyrins
- Biological Significance of Porphyrins
- Synthesis of Haem

Session 23 (Week 23)

-Disorders of Porphyrin Metabolism: Parphyria
- Haem Breakdown
- Jaundice

Session 24 (Week 24)

Vitamins:

- Classification and nomenclature
- Sources, daily requirements

- Deficiency of Vitamins

- Water-soluble vitamins

- Fat-soluble vitamins

Session 25 (Week 25)

Xenobiotic:
- Definition of xenobiotic
- Metabolism of xenobiotic

Session 26 (Week 26)

Nucleotides and nucleic acids:

Nucleotides: Chemistry and Biological Significance
-Purine Metabolism

-Pyrimidine Metabolism

Session 27 (Week 27)

-Structure of DNA

-Physical Properties of DNA

-DNA as Genetic Material

-Replication, translation, transcription, and repair

Session 28 (Week 28)

-RNA Structure, Synthesis, and Processing
-General features of RNA
-Types of RNAs

Final theoretical Exam.

Practical work
(one/week)

Practical Part:

. Preparation of Buffers, different types of buffers in the human body.
. Qualitative test of carbohydrates.

. Quantitative test of carbohydrates.
. Clinical cases.

. Review and practical reports.

. Qualitative tests of Lipids.

. Quantitative tests of Lipids.

. Clinical cases.

. Qualitative tests of proteins.

10. Quantitative tests of proteins

L oo & WM =

Final practical exam

Attendance

Students are expected to attend every session of class, arriving on time,

j.returning from breaks promptly and remaining until class is dismissed.




Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and numeric,
computer, interpersonal communications, and critical thinking skills will be
embedded in all courses.

Phytochemistry
1 Course name Phytochemistry
2 | Course Code PH 203
3 Course type: General
/general/specialty/optional
4 Accredited units 4 units (Theoretical 3 Lecture/Week
Practical 2 hours/Week)
5 Educational hours Shrs/week
6 Pre-requisite requirements passed examination in Pharmacognosy
7 Program offered the course Department of Pharmacognosy
8 Instruction Language English Language
9 Date of course approval 12/2021
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Brief Description:

Phytochemistry is a branch of pharmaceutical sciences which study
the phytochemicals, derived from plants. Phytochemists strive to describe
the structures of the large number of secondary metabolites found in plants,
the functions of these compounds in human and plant biology, and the |
biosynthesis of these compounds. The compounds found in plants are of
many kinds, but most can be grouped into four major biosynthetic
classes: alkaloids, phenylpropanoids, polyketides, and terpenoids.

Textbooks required

Treas and Evans’ Pharmacognosy by William Charles Evans

for this Course: ISBN: 9780702029332
Publication Date 2009
Additional Resources: Lectures Notes
Course Duration 72 hours
Delivery - Lectures (Tools: board, data show).
-Tutorials and group discussions.
-Assignments (if applicable), seminars, research and posters.
-Videos.
- Practical classes (Lab experiments+ computerized experiments simulation).
The lectures are added on the internet site of the faculty to be available to
the students all the time as an e-learning.
Course Objectives: Upon successful completion of this course, the students should illustrate the
2ry plant metabolites. The student should be able to:

e Give an account on the chemistry, biological activity of volatile oils,
carbohydrates, alkaloids, glycosides, bitter principles, tannins and
resins.

¢ Describe the mechanism of action of these biologically active
components and their structureactivity relationship.

* Recognize or draw the chemical structure of such biologically active
compounds.

¢ Enumerate the physical and chemical properties of active and
inactive chemicals.

e Define the role of these medicinal plants in the treatment of different
diseased conditions

e |llustrate the concepts of chemistry of biologically active natural
products e.g., volatile oil, carbohydrates, alkaloids, glycosides, bitter
principles, tannins and resins.

Course Assessments Midyear Examination 20.0%
Quizzes, reports, presentation 10.0%
Practical continuous Assessment, Exam 10.0%
Final practical Examination 20.0%
Final written Examination 40.0%
Total 100.0%

Content Breakdown
Topical Coverage

Content Breakdown Topical Coverage
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Session 1 (Week 1)

- General Introduction to Phytochemistry - Techniques commonly used in the
field of Phytochemistry: study of general biosynthetic pathways, extraction
and isolation of natural products

Session 2 (Week 2)

- Introduction to the volatile oil.

- Methods of extraction

- Biosynthesis

-  Physical and chemical properties
- Classification

Session 3 (Week 3)

- Terpene volatile oil
- Non-cyclic mono and sequiterpenes.
- Cyclic mono and sesquiterpenes.

Session 4 (Week 4)

- Oxygenated terpene volatile oil
- Non-cyclic mono and sequiterpenes.
- Cyclic mono and sesqyiteroenes.

Session 5 (Week 5)

- Phenolic volatile oil
- General Properties of Terpene Phenols
- Classification The terpene phenols

Session 6 (Week 6)

- Introduction to the Alkaloids.

- Naming and History.

- C(lassifications

- Physical and chemical Properties
- Distribution in nature

- Extraction

- Biosynthesis

Session 7 (Week 7)

- Protoalkaloids”, which contain nitrogen (but not the nitrogen
heterocycle).
= Phenylalkyl amine alkaloids

Session 8 (Week 8)

- True alkaloids" contain nitrogen in the heterocyclic and originate
from amino acids.

- Pyridine alkaloids

-  Pyrrolizidine alkaloids

- Pipperine alkaloids

Session 9 (Week 9)

- Quinoline alkaloids
- Isoquinoline alkaloids
- Quinolizidine alkaloids

Session 10 (Week 10)

-Tropane alkaloids
- Atropene group.
- Cacain group.

Session 11 (Week 11)
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Session 12 (Week 12)

Midterm Assessment

Session 13 (Week 13)

Session 14 (Week 14)

Session 15 (Week 15)

- Pseudoalkaloids — alkaloid-like compounds that do not originate from
amino acids.
- Purine-like alkaloids such as caffeine, theobromine and theophylline

Session 16 (Week 16)

- Terpen-like and steroid-like alkaloids

Session 17 (Week 17)

- Introduction of carbohydrate
- Classification

- Biosynthesis

- Reactions and uses

Session 18 (Week 18)

- Introduction of glycosides.

- Naming and History.

- Classifications

- Physical and chemical Properties
- Distribution in nature

- Extraction

- Biosynthesis

Session 19 (Week 19)

- Alcoholic glycosides

- Cyanogenic glycosides
- Phenolic glycosides

Session 20 (Week 20)

- Anthraguinone glycosides

- Coumarin glycosides

Session 21 (Week 21)

Flavonoid glycosides
- Classification
- Physical and chemical properties
- Pharmacological activities.

Session 22 (Week 22)

Saponin glycosides
- Classification
= Physical and chemical properties

- Pharmacological activities.

Session 23 (Week 23)

Tannins

Session 24 (Week 24)

Bitter principles

Session 25 (Week 25)

Resin and resin combination

Final Exam

Practical Work

1-Safety rules

2-ldentification of some selected alkaloids by General tests and specific tests:
Ephedrine, Atropine, Caffeine, Papaverine, Strychnine, Brucine, Quinine




3-Distillation of volatile oil (Mentha herb)

4-Determination of Phenol content in clove oil (Cassia Flask)

5-Determination of Thymol content in Thymus oil

6-Determination of Cineol content in Eucalyptus oil

7-ldentification different glycosides by qualitative tests

8-Chemical test for Tannins and Saponins

9-ldentification different Carbohydrates by qualitative tests

10-Practical Exam

Attendance
Expectations

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported with
a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their lives,
including skills enabling them to be life-long learners. To ensure graduates
have this preparation, such generic skills as literacy and numeric, computer,
interpersonal communications, and critical thinking skills will be embedded
in all courses.

Course Change

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Pharmaceutics Il

1 | Course name

Pharmaceutics Il

2 | Course Code

PH 204

3 | Course type:
/eeneral/specialty/optional Specialty

4 | Accredited units

3 units (2 hours theory + 2 hours lab)

5 | Educational hours

4 hours

6 | Pre-requisite requirements

Pharmaceutics |

7 | Program offered the course

Department of pharmaceutics and industrial pharmacy




8 | Instruction Language English
9 | Date of course approval 12/2021 |

Brief Description: This course is designed to impart a fundamental knowledge on the
preparatory pharmacy with arts and science of preparing the different
conventional dosage forms.

Textbooks required 1. Alfonso R. Gennaro Remington. The Science and Practice of Pharmacy,

for this Course: Lippincott Williams, New Delhi.
2. Carter S.J., Cooper and Gunn’s. Tutorial Pharmacy, CBS Publications, New
Delhi.
3. E.A. Rawlins, Bentley’s Textbook of Pharmaceutics, English Language Book
Society, Elsevier Health Sciences, USA.
4. Isaac GhebreSellassie: Pharmaceutical Pelletization Technology, Marcel
Dekker, INC, New York.
5. Dilip M. Parikh: Handbook of Pharmaceutical Granulation Technology,
Marcel Dekker, INC, New York.
6. Francoise Nieloud and Gilberte Marti-Mestres: Pharmaceutical Emulsions
and Suspensions, Marcel Dekker, INC, New York.

Course Duration 28 weeks

Delivery . Lectu‘re-based, Group interaction and discussion, Use of video technique,

practical classes.
Course Objectives: Upon completion of this course the student should be able to:

B Know the history of profession of pharmacy

[ Understand the basics of different dosage forms, pharmaceutical
incompatibilities and

pharmaceutical calculations

B Understand the professional way of handling the prescription

Pl Preparation of various conventional dosage forms

Course Assessments

20% Assessment Exam

10% in lab activities

10% in class activities e.g.: quizzes, reports, discussion...
40% Final theoretical exam

20 % Final Practical Exam

Total 100%

Content Breakdown Content Breakdown Topical Coverage
Topical Coverage
Session 1 (Week 1) Unit I. Emulsions (6 hr)

s Definition.

* Purposes of emulsification.

s Theories of emulsification.
Session 2 (Week 2)

o Types of emulsifying agents.
s Tests for determination of emulsion type.




Session 3 (Week 3)

e Preservation of emulsions.
e Manufacturing.

Session 4 (Week 4) Unit II: Semi - solid dosage forms (18 hr)
a) Ointments. (6 hr)
o Definition.
e Function of ointments and ointments bases Excipients used in semi
solid dosage forms. Evaluation of semi solid dosage forms.
» Release rate of semi-solid dosage form.
Session 5 (Week 5) ¢ (lassification of ointments bases.
Session 6 (Week 6) ¢ Considerations in compounding and dispensing, e.g., quality,
suitability
Session 7 (Week 7) b) Creams and gels. (6 hr)
e Types of creams and gels.
e Formulation.
e Filling and Packaging.
* Type of base & Functions.
Session 8 (Week 8) » Packaging.
Session 9 (Week 9) s Type of base & Functions.
Session 10 (Week 10) c) Suppositories (6 hr)
e History
* Types and therapeutic uses, advantages and disadvantages, types of
bases, methods of preparations. Displacement value & its
calculations, evaluation of suppositories.
Session 11 (Week 11)
Session 12 (Week 12) Ascsiient
Session 13 (Week 13)
Session 14 (Week 14)
Session 15 (Week 15) e Anatomy of rectum & factors affecting drug absorption
Session 16 (Week 16) o (Classification of suppository bases
General consideration of compounding & dispensing
Manufacturing, packaging, evaluation and stability of semidolid
dosage forms.
Session 17 (Week 17) Unit lll: Modified-release Pharmaceutical Dosage forms (MRPD) (5 hrs)
* Pharmaceutical Concepts.
* Formulation of (MRPD).
Session 18 (Week 18) s  Mechanisms of drug release from MRPD.
Session 19 (Week 19) Unit IV: Complexation and protein binding. (10 hr)

e Definitions and Introduction.
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* Types of complexes.

Session 20 (Week 20)

* Types of complex reactions.
* Methods of complex analysis.

Session 21 (Week 21)

* Protein binding.
o Equilibrium dialysis.

Session 22 (Week 22)

*  Dynamic dialysis.

Session 23 (Week 23)

« Complexation and drug action.

Session 24 (Week 24)

Unit V: Kinetics. (4 hrs)
e Rate and order of reactions.
e Determination of order of reactions.
e Factors influencing the reaction rate.

Session 25 (Week 25)

Unit VI: Product stability (8-hrs)
e Factors affecting drug stability.
e Reactions causing drug decompositions.

Session 26 (Week 26)

e Types of stability tests.
e Prediction of shelf life and expiry dates.

Session 27 (Week 27)

e Stability tests of pharmaceutical dosage forms.

Session 28 (Week 28)

e Stabilization of pharmaceutical products

Final theoretical Exam.

Practical work
(one/week)

Practical Part:

1. Preparation of arachis oil emulsion

2. Preparation of liquid paraffin emulsion

3. Preparation of calamine lotion

4. Preparation of salicylic acid lotion

5. Preparation of aminobenzoic acid lotion

6. Preparation of lubricating jelly

7. Preparation of zinc oxide paste

8. Preparation of vanishing cream

9. Preparation of cold cream

10. Preparation of suppositories using theobroma oil and displacement value
(calculation (theoretical)

11. Preparation of suppositories using glycerol-gelatin base and displacement
value (calculation (theoretical)

12. Determination of rate, rate constant and half-life of zero order reaction
(theoretical)

13. Determination of rate, rate constant and half-life of first order reaction
(theoretical)

Practical Exam

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported with
a doctor’s note.




Generic Skills The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their lives,
including skills enabling them to be life-long learners. To ensure graduates
have this preparation, such generic skills as literacy and numeric, computer,
interpersonal communications, and critical thinking skills will be embedded in

all courses.
Pharmacology |
1 Course name Pharmacology |
2 Course Code PH 205
3 Course type: )
special

/general/specialty/optional v

4 | Accredited units 4 Units (Theoretical 3 Lecture/Week
Practical 2 hours/Week)
5 Educational hours 5 hours /week
6 Pre-requisite requirements Pass the first year of pharmaceutical science program or
equivalent

7 Program offered the course Department of Pharmacology and Toxicology
8 Instruction Language English Language
9 Date of course approval 12/2021




Brief Description:

This course is designed to serve as an introduction to the pharmacology of
drugs which affect the various functions of the autonomic nervous system
and drugs that modulate the actions of the local hormonal systems, grossly
named as "autacoids” as well as covers the pharmacology of drugs acting
on cardiovascular system, respiratory system, renal system and
haematopoietic system.

Textbooks required
for this Course:

-Lippincott lllustrated Reviews: Pharmacology, 7th Edition
-Goodman & Gilman's: The Pharmacological Basis of Therapeutics
- Rang and Dale’s Pharmacology.

-Additional Resources: Lectures Notes and Practical Notes.

Course Duration

28 weeks

Delivery

- Lectures (Tools: board, data show).

-Tutorials and group discussions.

-Assignments (if applicable).

-Videos.

- Practical classes (Lab experiments+ computerized experiments simulation).

Course Objectives:

1. Upon successful completion of this course, the students should be able

to: Identify route of drug administration, advantages and disadvantages

of each.

Explain the principles of pharmacodynamics and pharmacokinetics and

classify different types and locations of receptors and the responses

mediated by neurotransmitters, agonist and antagonist drugs.

3. Explain the mechanism of pharmacological actions, therapeutic uses and
adverse effects of cholinergic, anticholinergic, adrenergic, antiadrenergic |
drugs.

4. Describe different mechanism of skeletal muscle and neuromuscular
blockers.

5. Define autacoids, list their classes, explain their pathophysiological role
and explain the mechanism of pharmacological actions, therapeutic uses
and adverse effects of drugs modulating the functions of autacoids.

6. lllustrate the mechanisms of actions, therapeutic uses, adverse drug
reactions, contraindications, and interactions of drugs used in
cardiovascular, Haemopoietic, urinary and respiratory systems.

9

Course Assessments

- Midyear exam 20%

- Quizzes, reports 10%

- lab classes 10%

- Final Practical exam20%
- Final theory exam 40%
- Total 100%.

Content Breakdown
Topical Coverage

Content Breakdown Topical Coverage

Session 1 (Week 1)

General pharmacology:
a. Introduction & definitions
b. Dose and factors modifying dose




c. Routes of administration

Session 2 (Week 2)

General pharmacology:

d. Pharmacokinetics:

i. General principles and relevant terms.

ii. Absorption of drugs, bioavailability, passage of drugs across cell membrane
iii. Drug distribution in body

Session 3 (Week 3)

General pharmacology:

d. Pharmacokinetics:

iv. Drug biotransformation, Enzyme induction & inhibition
v. Elimination of drugs

Session 4 (Week 4)

General pharmacology

E. Pharmacodynamics:

i. Types and mechanisms ofdrugaction (including receptors, ion channels,
enzymes and signaling mechanisms)

ii. Drug interactions (including potentiation, antagonism & mechanisms)

iii. pharmacogenetics.

iv. Adverse drug reactions-side effects, toxicity drug allergy, tachyphylaxis
tolerance and addiction

Session 5 (Week 5)

Autonomic Nervous System (A.N.S)
a . Introduction: Anatomical & physiological considerations

Session 6 (Week 6)

Autonomic Nervous System (A.N.S)

b. Parasympathomimetics:

Directly acting on receptors, Anticholinesterases (Reversible &Irreversible),
Organophosphate poisoning and treatment — cholinesterase reactivators

Session 7 (Week 7)

Autonomic Nervous System (A.N.S)
c. Parasympathetic blocking drugs (Muscarinic receptor blockers)

Session 8 (Week 8)

Autonomic Nervous System (A.N.S)
d. Neuromuscular blocking agents (Nm blockers and persistent depolarizers)

Session 9 (Week 9)

Autonomic Nervous System (A.N.S):
E. Sympathomimetics (Direct and Indirectly acting)

Session 10 (Week 10)

Autonomic Nervous System (A.N.S):
F. sympathetic blocking drugs:
i. Adrenoceptor blockers

Session 11 (Week 11)

Session 12 (Week 12)

Session 13 (Week 13)

Session 14 (Week 14)

Assessment exam

Session 15 (Week 15)

Autonomic Nervous System (A.N.S):

F. Sympathetic blocking drugs:

ii. Adrenergic neuron b block centrally acting drugs, Reserpine
G. Autonomic ganglion stimulants and blockers

Session 16 (Week 16)

Autacoids:
i. Histamine and antagonists- Origin, synthesis, metabolism,
physiological and pathological considerations, release and depletors;




Receptors of histamine; Antihistaminics - H1 receptor blockers, H2 receptor
blockers.

Session 17 (Week 17)

Autacoids:

ii .5 hydroxytryptamine and antagonists

- 5HT and its receptors in CNS and periphery; receptor blockers and their
pharmacology

Session 18 (Week 18)

Autacoids:

iii. Angiotensin

- synthesis, actions, renin-angiotensin system

- Blockers of renin-angiotensin system

iv. bradykinin, kallekrein system.

v. Eicosanoids

vi. Prostaglandins, Thromboxane A2, Prostacyclin, Leukotrienes- their
synthesis and physiopathological considerations.

-Pharmacology of eicosanoids and relation with therapeutics.

- overview of synthesis and receptor block.

Session 19 (Week 19)

cvs
A. Drugs used in treatment of hypertension including
-hypertensive emergencies

Session 20 (Week 20)

Ccvs
B. Angina pectoris —Pathophysiology
Drugs in treatment and prevention

Session 21 (Week 21)

cvs
C. Drugs in congestive heart failure:
i. Pathophysiology of congestive heart failure
ii. Cardiotonics, vasodilators and other drugs in CHF

Session 22 (Week 22)

Ccvs
D. Antiarrhythmic drugs:
i. Electrophysiology of cardiac rhythm
ii. Mechanism and types of cardiac arrhythmic
iii. classifications and pharmacology of anti-arrhythmic

Session 23 (Week 23)

Cvs

E. Drugs in hyperlipoproteinemias

i. Overview of cholesterol and triglycerides and lipoproteins metabolism
ii. Types and pharmacology of

hypolipidemic drugs

Session 24 (Week 24)

Haematopoietic system:

i. Drugsin anemia:

-lron: Absorption, preparations and use, Acute and chronic toxicity and
treatment

Folic acid: physiology, metabolism. Relation vitamin B12, use

-Vitamin B12: Absorption, deficiency, uses. Inter relationship with folic acid
metabolism




-Erythropoietin and colony stimulating factors
Session 25 (Week 25) | Hematopoietic system:
ii. Drugs and blood coagulation:
A. Cascade of blood coagulation
B. Anticoagulants: Heparin & oral anticoagulants , their mechanism of ,
indications ,Contraindications, toxicity and antagonists
Session 26 (Week 26) | Hematopoietic system:
C. Fibrinolytic and antithrombotic &antagonist
D. Coagulants and hemostatic in bleeding disease.

Session 27 (Week 27) | Urinary system
i. Physiology of urine formation and possible sites of diuretic actions
ii. Control of acid-base balance
iii. Diuretics and antidiuretics

Session 28 (Week 28) | Respiratory system
i. Drugs in bronchial asthma treatment
ii. Drug treatment of cough — central peripheralAntitussives and
expectorants.

iii. Oxygen therapy.

Practical work 1. Introduction:
a) general terminology
b) Animals used in experimental pharmacology.
¢) Handling of laboratory animals and techniques of drug
administration
2. Effect of route of administration of drug on the pharmacological
response

3. Isolated rabbit intestine:
a) Effects of spasmogens.
b) Dose-Response curve in absence and presence of antagonists.
c) Identification of unknown drug solution.

4. Effect of drugs on rabbit eye.

5. Blood pressure.

6. Effect of drugs on rabbit heart.

13- Final Practical Exam.,

Attendance Students are expected to attend every session of class, arriving on time,

Expectations returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported with
a doctor’s note.

Generic Skills The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their lives,
including skills enabling them to be life-long learners. To ensure graduates
have this preparation, such generic skills as literacy and numeric, computer,
interpersonal communications, and critical thinking skills will be embedded
in all courses.




Course Change Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Pathology
1 | Course name Pathology
2 | Course Code PH 206
3 | S General
/general/specialty/optional

4 | Accredited units 3 units (2 hours theory and 1 lab /week)

5 | Educational hours 4 hours/week

6 | Pre-requisite requirements Physiology
7 | Program offered the course

Department of pharmaceutical care
8 | Instruction Language English
9 | Date of course approval 12/2021




Brief Description:

The Pathology module is divided into two parts- general pathology and
systemic pathology. It is designed to cover the following topics: cellular injury
and adaptation, acute and chronic inflammation, regeneration and repair,
circular disturbance, disturbances of cell growth. The students also study in
this subject the Pathology of the immune reaction, bacterial and protozoal
diseases, tumor pathology and endocrine CVS, GIT, respiratory and urinary
system diseases.

Textbooks required 1. Textbook: Pathology and therapeutics for Pharmacists: Green & Harris,

for this Course: Pharmaceutical Press.

2. Rubin's Pathology, Clinicopathologic Foundations of Medicine, 6th edition
2011 edited by Rubin, Strayer, and Rubin (Lippincott Williams and Wilkins).

Course Duration 28 weeks

Delivery . Lectu.re-based, Group interaction and discussion, Use of video technique,

practical classes.

Course Objectives: The broad objectives of the module were for the students to understand the
etiology, pathogenesis and key morphological and clinical features of major
disease conditions, as well as to correlate these with the fundamental
principles of therapy.

| Course Assessments | 20% Assessment Exam
10% in lab activities
10% in class activities. e.g.: quizzes, reports
40% Final theoretical exam
20 % Final Practical Exam
Total 100%

Content Breakdown | Content Breakdown Topical Coverage

Topical Coverage

Session 1(Week 1) General Pathology:

Unit I: Cellular response to injury:
e Causes of cell injury.
¢ Mechanism of cell injury.
* Morphological alteration in cell injury.
¢ Necrosis (pathological cell's death): Coagulative, Gaseous necrosis,
liquifactive, fat, Zenker's necrosis.
* Apoptosis.
e (Gangrene
Session 2 (Week 2) Unit II: Intracellular accumulation and Extracellular depositions:
Intracellular accumulation:
e Steatosis (fatty change)
¢ Cholesterol and cholesterol esters
Extracellular depositions:
* Pathological calcification
* Amyloidois
Session 3 (Week 3) Unit lll: Cellular adaptations/ growth disturbances.
Session 4 (Week 4) Unit IV: inflammation
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Acute inflammation:
e Definition
* |ocal signs and symptoms, systemic effects
e outcomes of acute inflammation
types of acute inflammation
abscess, furuncle, carbuncle,
s serous inflammation, fibrinous inflammation
e chemical mediators and regulators of inflammation

Session 5 (Week 5)

Chronic inflammation, repair and cell injury:
s Definition
e Cells of chronic inflammation,
s Types of chronicinflammation, granuloma,
e Healing and repair

Session 6 (Week 6)

Unit V: Regeneration and repair:
e Healing of wounds:
a) Primary and secondary types,
b) Factors affecting wound healing.

Session 7 (Week 7)

Unit V: circulatory disturbances:
e Edema: definition, types, pathogenesis.
e Embolism: definition, types.
* |nfarction: definition, types.
s Hemorrhage and shock: mechanism and types.
e Congestion: active and passive.

Session 8 (Week 8)

Unit VI: Disturbances of cell growth:
Aplasia -Hypoplasia. - Hyperplasia. - Atrophy. - Hypertrophy.
Hematoma. - Metaplasia.- Anaplasia.

Session 9 (Week 9)

Unit ViI: General tumor pathology:

a) Neoplasia (tumors)

Definition, classification, differences between benign and malignant tumors,
types of benign and malignant tumors, malignancies of hematopoietic cells
(Leukemia) and lymphomas.

Session 10 (Week 10)

b) Carcinogenesis:
Clinical aspects of tumors, diagnosis of cancer, cancer arraigning and
staging.

Session 11 (Week 11)

Session 12 (Week 12)

Session 13 (Week 13)

Session 14 (Week 14)

Assessment

Session 16 (Week 15)

Unit VIII: Pathology of the immune reaction:

Introduction to the immune system.

Cells and other elements involved in the immune response (T,B ...cells)
Hypersensitivity reactions; types (1, Il,111, IV).

Session 17 (Week 16)

HLA system.
Transplant pathology.




Auto-immune diseases: Types, etiology, pathogenesis, clinical features,
pathology and prognosis of selected major illness (SLE, Scleroderma).
Acquired immune deficiency syndromes.

Session 18 (Week 17)

Unit I1X: Infections:

a) Tuberculosis:

incidence, pathogenesis, primary complex secondary TB and features of
pulmonary TB.

Session 19 (Week 18)

b) Syphilis:

Mode of transmission, stages, signs and symptoms, organs involved and
effects. Congenital syphilis.

c) Gonorrhea:

Unit X: Protozoal and Helminithic diseases:

Amoebiasis, Leishmaniasis, Hydatid disease.

Session 20 (Week 20)

Malaria.
Bilharzisis: Geographical distribution, types, and complications.

Session 21 (Week 21)

Systemic pathology:

Unit XI: Cardiovascular system:

Atherosclerosis- pathogenesis, risk factors, complications.

Hypertension.

Ischemic heart disease (IHD)- types of angina pectoris, rheumatic heart
disease.

linfective endocarditis.

Session 22 (Week 22)

Unit XII: Respiratory system:
Tonsillitis, bronchitis, bronchial asthma, pneumonia- bronchiectasis-
Bronchogenic carcinoma.

Session 23 (Week 23)

Unit XllI: Gastro-intestinal system:
Gastritis-Peptic Ulcer, Ulcerative colitis, Crohn's disease, Zollinger- Ellison
syndrome, Pancreatitis

Session 24 (Week 24)

Unit XIV: Biliary system and liver:
Cholecystitis- Hepatitis- Cirrhosis- complications.

Session 25 (Week 25)

Unit XV: Urinary system:

Glomerulonephritis: definition, types.

Drug-nephritic syndrome-induced tubule- cystitis — interstitial nephritis-
pyelonephritis.

Session 26 (Week 26)

Unit XVI: Endocrine system:

Thyroid: hypethyroidism, hypothyroidism goiter, pyelonephritis-diabetes
mellitus, types, complications

Adrenal glands.

Session 27 (Week 27)

Unit XVII: Hematopoietic system:
Classification of anaemias- Iron deficiency anemia — Vitamin B12 and folate
deficiency anaemia- aplastic anaemia- thrombocytopenia- leucopenia.

Session 28 (Week 28)

Unit XVIII: Genetic mechanism of diseases:

Structure of the genom and its disorders, selected definitions, mutationof
genes, mendelian disorders, normal karyo type, cytogenetic disorders, role
of moleuclar diagnostics.




Final theoretical Exam.

Practical work Practical Part:

(one/week) List of Museum specimens:

1. Fibrinous pericarditis, Diphtheria If larynx, Brain abscess, acute
appendicitis

2. Infarction of spleen, CVC liver, Cerebral hemorrhage.

3. Adenoma thyroid, Fibroadenoma Breast (Carcinoma stomach, Carcinoma
Ureter).

4. Lipoma (Leiomyoma Uterus, Metastasis Lung, Malignant Melanoma skin).
5. Miliary Tuberculosis, lung (Tuberculosis lymphadenitis, Gumma liver-
Bilharzial Hepatic fibrosis- Tuberculosis small intestine- Hydatid cyst liver,
Amebic liver abscess).

6. Acute bacterial endocarditis (recent infection heat, Atheresclerosis , Lobar
pneumonia, Bronchogenic carcinoma.

7.Crohn's disease, Ulcerative colitis-Micro-nodular cirrhosis- Macro-nodular
cirrhosis- Chronic cholecystitis- Chronic gastric ulcer.

8. Acute pyelonepbhritis, Acute cystitis, Goiter.

Practical Exam

Attendance Students are expected to attend every session of class, arriving on time,

Expectations returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported with
a doctor’s note.

Generic Skills The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their lives,
including skills enabling them to be life-long learners. To ensure graduates
have this preparation, such generic skills as literacy and numeric, computer,
interpersonal communications, and critical thinking skills will be embedded
in all courses.

Pharmaceutical Microbiology |

1 | Course name

Pharmaceutical Microbiology |

2 | Course Code PH207

3 | Course type: _—
/general/specialty/optional pecialty

4 | Accredited units 3 units

5 | Educational hours

(2 theory + 2 Practical)

Pre-requisite requirements Biology




7 | Program offered the course Department of Biomedical Science
8 | Instruction Language English language
9 | Date of course approval 12/2021
Brief Description: The course will provide detailed insights into basic concepts and the

differences between different classifications of microbiology. structure and
function of microbes (cellular structures, metabolism, microbial growth, and
its requirements and how to control it), microbial genetics, prokaryotes
versus eukaryotes. This course also provides a comprehensive explanation of
the microbial diversity (bacteria, viruses, fungi, and parasites) that are
medically important and shows how they are defined, named, classified and
reproduced, as well as of the different types of virulence factors used by
pathogens to cause the diseases.

Textbooks required for | Microbiology an Introduction,9" edition; (2004). Tortora GJ, Funke BR & Casel
this Course: CL. (Pearson International edition)
Medical Microbiology, 23™ edition; (2004). Jawetz E., Melnick JL &Adelberg’s
E. Lange Middle East edition
Additional Resources: Lectures Notes
Course Duration 28 weeks
Delivery 1. Lectures (Tools: board, data show).
2.Practical classes (Lab experiments+ computerized experiments simulation)
3. Assignments, reports and power point presentation thesis.
4. Construction of illustrated posters.
Course Objectives: 1- Introduction to the nature of general microbiology and be familiar

with the different branches and classification of microbiology.

2- Focus on the major differences between Prokaryotes and
Eukaryotes

3- Know the differential identification pigments of microorganisms,
understand the mechanism of action of those pigments, and
identify bacteria through biochemical reactions. Plus, how to name
and classify microorganisms

4- Understanding the structure and morphology of bacteria and their
reproduction types, growth requirements and the growth curve and
metabolism

5- Understanding the principles of microbial genetics and genetic
study techniques

6- Be familiar with the medically important Gram-negative and Gram-
positive pathagenic bacteria and related disease

7- Focus on the medically important human pathogenic viruses and
related diseases and understand their types, replication, and
different classification




8- Focus on the medically important human pathogenic fungi and
parasites and related diseases

In general: At the end of course, the student will be able to

1- lllustrate the concept of Microbiology, different microorganisms,
and their relationship with the human diseases

2- Identify the isolated microorganisms and give the medical
information about.

3- The student will have acquired knowledge and critical
understanding of basic facts, principles and theories related to
bacterial genetics.

4- The student will be able to analyze unexpected results while dealing
with microbes in terms of changing their characteristics and explain
the abnormality at the level of microbial genetics.

5- The student will have acquired the skill of using the microscope.

6- The student will be able to interpret the results and find and assess
the information of different microbial diseases quickly and reliably

7- The student will be able to use the internet to search and prepare
reports and do a presentation

Course Assessments - Midyear exam 20%
- Quizzes, reports, presentation 10%
- Practical continuous assessment, exam 10%
- Final Practical exam 20%
- Final theoretical exam 40%
- Total 100%
Content Breakdown Content Breakdown Topical Coverage
Topical Coverage
Session 1 (Week 1) Introduction to General Microbiology
* Different branches of Microbiology
e History of Microbiology
¢ C(lassification and nomenclature of microorganisms
Session 2 (Week 2) Study of Prokaryotes.
Classification(taxonomy) of the Prokaryotes
- Morphology, arrangement, and structure of the bacterial cell
- The bacterial spore, The process of spore formation, Spore
germination and outgrowth
Classification of bacteria, bacterial morphology, and structure of bacterial
cells.
Prokaryotic cells versus Eukaryotic Cells (structure & organelles functions)
Session 3 (Week 3) Bacterial nutrition and metabolism and growth requirements

Physical Requirements ¢ Chemical Requirements, Growth factors, Nutritional
classification of microorganisms




Session 4 (Week 4) Bacterial growth: Bacterial growth curve, generation time, measurement of
bacterial growth.
Session 5 (Week 5) Bacterial growth control:
Antiseptic versus disinfectants (types & mechanisms)
Sterilization methods:
- Heat sterilization (dry, moist)
- Cold sterilization (radiation, gas, filtration).
Session 6 (Week 6) Different bacterial stains:
* (Gram stain, Acid-fast satin.... etc)
e Principles and reactions
* Microbial biochemical reactions
Session 7 (Week 7) Different types of culture media (constituents and characteristics)
(Enrichment growth media, differential media and selective media)
-  Bacterial biochemical reaction
Session 8 (Week 8) All medical important human pathogenic Gram-positive Staphylococci
bacteria and related disease with virulence factor
Session 9 (Week 9) All medical important human pathogenic Gram-positive Streptococci
bacteria and related disease with virulence factor
Session 10 (Week 10) Clostridium, Corynebacterium, Bacillus,Enterococcus, and Pneumococcus
Session 11 (Week 11)
Session 12 (Week 12) Assessment exam
Session 13 (Week 13)
Session 14 (Week 14)
Session 15 (Week 15) Medical important human pathogenic Gram-negative
Enterobacteriaceaebacteria and related disease with virulence factor
Session 16 (Week 16) Continue to Medical important human pathogenic Gram-negative bacteria
and related disease with virulence factor
(Pseudomonas, Vibrio, Campylobacter and Helicobacter, Brucella, Yersinia,
Acinetobacterbaumannii, etc)
Session 17 (Week 17) Acid fast bacteria: Mycobacteria species with related diseases and virulence
factor
Session 18 (Week 18) Unusual bacteria and related diseases with virulence factor
* -Spirochetes (Treponema, Borrelia.)
e -Moraxella
e -Mycoplasma, Rickettesiae.
e -Chlamydia
Session 19 (Week 19) Workshop (Assignment, discussion and presentation)

Microbial Genetics:




a. Nucleic acid types, Structure and Function (DNA & RNA)
b. Differences between DNA & RNA
¢. Protein synthesis (Replication, transcription & translation)

Session 21 (Week 21) Continue to Microbial Genetics.
a. Changes in Genetic Material (Mutation * Types of
Mutations » Mutagens)
Session 22 (Week 22) Continue to Microbial Genetics.
a. Genetic Transfer and Recombination (Plasmids and Transposons
» Transformation in Bacteria * Conjugation in Bacteria »
Transduction in Bacteria, Genetic Mechanisms of Drug
Resistance in Bacteria)
b. Blotting Techniques * Polymerase Chain Reaction (PCR) ® Gene
Therapy
Session 23 (Week 23) Study of Virology:
Types, classification, structures characteristics & replication of viruses
Session 24 (Week 24) Continue to virology:
Medically important human pathogenic viruses and related diseases
Session 25 (Week 25) Study of Mycology:
Types, classification, structures characteristics & replication of fungi
Session 26 (Week 26) Continue to Mycology:
Medically important human pathogenic fungi and related diseases
Session 27 (Week 27) Study of parasites:
common classification, and characteristics of parasites
Session 28 (Week 28) Continue to parasites:
Medically important human pathogenic fungi and related diseases.
Practical work 1-Laboratory regulations: -Equipment and aids in microbiology labse.g.
(one/week) incubator, laminar flow, aseptic hood, autoclave, hot air sterilizer, deep

freezer, refrigerator,

2-Use of microscope: -Examination of stained smears. Examination of wet
preparations.

3. Sterilization of glassware, preparation and sterilization of media.
4-Culture media: -Basic, enriched, selective and differential media. Agars
and broth. Aerobic and anaerobic cultures

5-Bacteriological subculture techniques: purification of culture.
6-Microbiological stains I: Preparation of smears. Simple stain. Negative
stain.

7-Microbiological stains II: -Gram stain. Acid fast, capsule and spore stain.
8-Systematic bacteriology: -Morphology and staining of microorganisms of
medical importance. -Culture characteristics. -Biochemical tests.

9. Microbiological assay of antibiotics by cup plate method and other
methods

10. Motility determination by Hanging drop method.

11. Sterility testing of pharmaceuticals.




Practical Exam

Attendance Students are expected to attend every session of class, arriving on time,
Expectations returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills By the end of the course the students will have the full range of knowledge
and skills required for full participation in all aspects of their lives, including
skills enabling them to be life-long learners. To ensure graduates have this
preparation, such generic skills as literacy and numeric, computer,
interpersonal communications, and critical thinking skills will be embedded
in this course

Course Change Content of the courses is revised on an ongoing basis to ensure relevance to
changing educational employment and marketing needs. The instructor will
endeavor to provide notice of changes to students if happen. Timetables also
will be revised continuously.

Pharmaceutical Technology
1 Course name Pharmaceutical technology
2 Course Code PH 208
3 Course type: Specialty
/general/specialty/optional
4 Accredited units 4 Units (Theoretical 3 Lecture/Week
Practical 2 hours/Week)
5 Educational hours 6 hr/week
6 Pre-requisite requirements Pharmaceutics |, Il
7 The program offered the course Department of Pharmaceutics and Industrial pharmacy
8 Instruction Language English
9 | Date of course approval 12/2021
Brief Description: This course focuses on the study of the interrelationships
betweenformulation and physiological factors and pharmacokinetic aspects
of drug absorption, distribution, metabolism, and excretion.




Textbooks required 1. Remington's pharmaceutical sciences

for this Course: 2. Aulton's pharmaceutics
3. Sciences direct web

Course Duration 72 hours far theory

Delivery Lecture-based, Group interaction and discussion, self-directed activities,

active participation, computer lab , lab experiments .....etc.

Course Objectives: 1. To have the expertise and knowledge needed to be involved in different

pharmaceutical care settings in community pharmacies, industrial
sector, pharmaceutical sales and marketing.
2. Supplying information about pharmaceutical packaging, GMP, validation,
contamination, sterilization and pharmaceutical plant.
3.Supplying information about aerosol.
Course Assessments | 20% Assessment Exam
10% Quizzes, reports, ....
10% Lab classes and activities
20% Final Lab exam
40% Final theoretical exam
Total = 100
Content Breakdown | Content Breakdown Topical Coverage
Topical Coverage
Unit I: size reduction and size separation: (powder, granulation technology)
Session 1 (Week 1) * Definitions, factors affecting size reduction
e Principles, laws and factors affecting energy requirements
e Methods of size reduction

Session 2 (Week 2) » Hammer mill, fluid energy mill and disintegrator.

Session 3 (Week 3) * Size separation: various methods and equipments employed for size
separation: e.g., sieving, sedimentation, centrifugal elutriation
microscopic methods... etc.

e Pelletization.

Session 4 (Week 4) s Dust control

Session 5 (Week 5) e Safety measuring and industrial hazards

Session 6 (Week 6) * Introduction to production management

Session 7 (week 7) e Heat transfer

Session 8 (Week 8) e Evaporation

Session 9 (Week 9) * Drying

Session 10 (Week 10) e Drying continue.

Week (11.12.13.14) Assessment Exam

Session 15 (Week 15) | Mass transfer and fluid mechanics

*
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Session 16 (Week 16)

Filtration
Centrifugation

Session 17 (Week 17) | Crystallization
Mixing
Session 18 (Week 18) | Mixing continues.
Session 19 (Week 19) | Pharmaceutical Packaging Technology
Session 20 (Week 20) | Pharmaceutical Packaging Technology continue.
Session 21 (Week 21) | Topical and transdermal drug delivery techniques
Session 22 (Week 22) | Pulmonary drug delivery techniques (Aerosols)
Session 23 (Week 23) | Pharmaceutical nanotechnology and nanomedicines
Session 24 (Week 24) | Sterile products
Session 25 (Week 25) | Pilot plane and scale up
Session 26 (Week 26) | Structure of pharmaceutical plan
Session 27 (Week 27) | Surgical ligature
Session 28 (Week 28) | Current good manufacturing practice
Session 29 (Week 29) | Current good manufacturing practicecontinue.
Manufacturing authorization and product registration
Final Exam
Practical work 1. preparation of simple cintment and Sulphur ointment.
2. preparation of emulsifying ointment and Whitfield cintment.
3. preparation of non-staining iodine ointment
4. preparation of vanishing cream
5. preparation of cold cream
6. preparation of salicylic acid and sulphuric cream
7. preparation of cetrimide cream
8. preparation of tragacanth jelly
9. preparation of boric acid suppositories
10. preparation of zinc oxide suppositories
11. preparation of toothpaste
12. solubility curves
13. calculation of filter media resistance and cake resistance
14. rate of sedimentation
15. particle size analysis.
Practical Exam
Attendance Students are expected to attend every session of class, arriving on time,
Expectations returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.
Generic Skills The faculty is committed to ensuring that students have the full range of

knowledge and skills required for full participation in all aspects of their lives,
including skills enabling them to be life-long learners. To ensure graduates
have this preparation, such generic skills as literacy and numeric, computer,




interpersonal communications, and critical thinking skills will be embedded
in all courses.

Course Change Information contained in this course outline is correct at the time of

publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Instrumental Analysis
1 | Course name Instrumental Analysis
2 | Course Code PH209
3 | Course type: /general/specialty/optional Specialty
4 | Accredited units 3 units (Theoretical 2 hours/week
Practical 2 hours /week)
S | Educational hours 4 hours /week
6 | Pre-requisite requirements Analytical Chemistry
7 | Program offered the course Department of Pharmaceutical chemistry
8 | Instruction Language English
9 | Date of course approval 12/2021
Brief Description: This course will provide students with a fundamental understanding of:

Principle of working different pharmaceutical instruments that used for
analysis, qualify and quantify the medicine.

Principle of different methods of separating, purifying, identifying, and
titrating pharmaceutical substances usingdifferent standard methods.

Textbooks required for | book title & ISBN:
this Course:

Pharmaceutical analysis David Watson 5 edition
British pharmacopeia 2016

Instrumental methods of analysis

Instrumental analysis

. lecture notes

o e

24 weeks

- Lectures (Tools: board, data show).
-Tutorials and group discussions.




-Assignments (if applicable), seminars, research and posters.
-Videos.

Practical classes (Lab experiments+ computerized experiments
simulation).
The lectures are added on the internet site of the faculty to be available to
the students all the time as an e-learning.

Course Objectives: Upon completion of this course, the student will have reliably
demonstrated the ability to:
1. Identify the difference between qualification and quantification of
drug and any other samples.
2. Identify the different types of instruments that used to qualify and
quantify the medicine.
3. Learnstudents how we can prepare different types of samples for
analysis.
4. Discover the mechanism of all types of spectral and electrochemical
analysis instruments.
5. Familiarity with the methods of electrical analysis, spectroscopy, and
various chromatographic methods of analysis.
6. To understand the foundations of the techniques used by devices and
their applications.
Course Assessments - Midyear exam 20%

- Quizzes, reports, presentation 10%

- Practical continuous assessment, exam 10%

- Final Practical exam 20%

- Final theoretical exam 40%

- Total 100%

Content Breakdown
Topical Coverage

Content Breakdown Topical Coverage

Session 1 (Week 1)

1- Pharmaceutical analysis

Definition

Identify the difference between qualification and quantification
Classification of pharmaceutical analysis

Different mechanisms used in pharmaceutical analysis

Aim of pharmaceutical analysis

Session 2 (Week 2)

2- Spectroscopy:(Spectral analysis)

Definition

Different instruments used in spectral analysis
Ultra-violet spectroscopy

Definition

Principle of UV spectra

Ultra-violet spectrophotometer
Application of UV spectroscopy

Infrared spectroscopy
Definition




Theory of IR

Session 5 (Week 5) IR - spectrophotometer (device)
Application of IR spectra
Session 6 (Week 6) Atomic spectroscopy
Atomic absorption and fluorescence
Session 7 (Week 7) Theory of atomic absorption spectroscopy (AAS)
Atomic absorption (instrument)
Session 8 (Week 8) Atomic spectroscopy (flame spectroscopy)
Atomic emission and fluorescence
Theory of atomic emission spectroscopy (AES)
Atomic Emission (instrument)
Session 9 (Week 9) Molecular Spectroscopy — Nuclear transitions
NMR, introduction, theory, instrumentation, applications.
Session 10 (Week 10) Mass spectrophotometery:
Introduction, theory, instrumentation, limitation, applications.
Fourier Transform Mass Spectrometry.
Session 11 (Week 11)
Session 12 (Week 12)
Session 13 (Week 13) Midterm Assessment
Session 14 (Week 14)
Session 15 (Week 15) Non-spectroscopic analysis
Tubidemetry
Session 16 (Week 16) Separation techniques:
Chromatographic Analysis
General chromatographic techniques
HPLC
Theory of HPLC
Session 17 (Week 17) Basic information for the different mechanism of HPLC
HPLC instrument
Application of HPLC
Session 18 (Week 18) GAS chromatography
Theory of GAS chromatography
GAS chromatography instrument
Application of GAS chromatography
Session 19 (Week 19) lon chromatography
Session 20 (Week 20) Electrophoresis
Session 21 (Week 21) Electrochemical analysis:
Introduction.
Session 22 (Week 22) Potentiometry
Theory of potentiometry
Potentiometer (device)
Application of Potentiometry
Session 23 (Week 23) Polarography

Theory of polarography




Polarography (device)
Application of polarography

Session 24 (Week 24) Conductometry
Theory of conductometry
Conductometric titrations
Application of conductumetry

Session 25 (Week 25) Amperometry
Theory of amperomtry
Amperometry (device)

Application of amperometric titration

Session 26 (Week 26) Electrogravimetry
Columetry
Flourometry

Session 27 (Week 27) Coulometry:

Introduction, types of coulometery, parameters in coulometric analysis,
applications.

Session 28 (Week 28) Thermal analysis:

Introduction, thermogravimetry (TG), differential thermal analysis (DTA),
differential scanning calorimetry (DSC), factors affecting DTA and DSC
results, instruments for thermal analysis, applications.

Final Exam

Practical Work Identify Ultra -violet instrument components
Effect of solvent in Lmda max using phenol
Identify Infrared instrument components
Determination of Lasix
Identify AAS instruments components
Assay some metals by AAS instrument
Identify HPLC instrument
Identify GAS chromatographic instruments
Assay quality of some medicines by using different pharmaceutical
techniques according to BP
Calibration curve using of UV of unknown concentration.

11- Exam

Attendance Students are expected to attend every session of class, arriving on time,

Expectations returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and numeric,
computer, interpersonal communications, and critical thinking skills will be
embedded in all courses.
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Course Change Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.
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Biopharmaceutics and Pharmacokinetics

1 | Course name Biopharmaceutics and Pharmacokinetics
2 | Course Code PH301
3 | Course type: Specialty
/general/specialty/optional
4 | Accredited units 4 units (3 hrs / week Theory
2 hrs / week lab)
5 | Educational hours 5 hr/week
6 | Pre-requisite requirements Pharmaceutics 1, 2, Physical Pharmacy
7 | Program offered the course Pharmaceutics
8 | Instruction Language English
9 Date of course approval 1/2022
Brief Description: This course focuses on the study of the interrelationships between

formulation and physiological factors and pharmacokinetic aspects of drug
absorption, distribution, metabolism, and excretion.

Textbooks required
for this Course:

l.leon Shargel, Andrew B.C. Yu, eds. Applied Biopharmaceutics and
Pharmacokinetics, 7" edition. New York: McGraw Hill, 2016. ISBN: 978-0-07-
183093-5.

2. Derendorf, Hartmut; Schmidt, Stephan. Rowland and Tozer’s Clinical
Pharmacokinetics and Pharmacodynamics — Concepts and Applications, 5th
Ed, Walters-Kluwer: 2020, ISBN: 978-1-49-638504-8.

3. Principles and Applications of Biopharmaceutics and Pharmacokinetics: for
Pharmacy. Late Dr. H.P Tipnis and Dr. Amrita Bajaj ISBN: 8188739146,
9788188739141

Additional Resources:

Lecture slides

Microsoft Office Excel software with PK Solver tool

Winnonlin or Phoenix Software

Small ruler and scientific calculator or laptop calculator/calculation tool (in
class)

Rectilinear and semi logarithmic graph papers

28 weeks

Lecture-based, Group interaction and discussion, self-directed activities,
active participation, computer lab , lab experiments .....etc.
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Course Objectives:

Upon completion of the course student should be ableto:

1. Understand the basic concepts in biopharmaceutics and pharmacokinetics
and their significance.

2. Use of plasma drug concentration-time data to calculate the
pharmacokinetic parameters to describe the kinetics of drug absorption,
distribution, metabolism, excretion, elimination.

3. To understand the concepts of bioavailability and bioequivalence of drug
products and their significance.

4. Understand various pharmacokinetic parameters, their significance &
applications.

Course Assessments

20% Assessment Exam

10% Quizzes, reports, ....

10% Lab classes and activities
20% Final Lab exam

40% Final theoretical exam
Total = 100

Content Breakdown
Topical Coverage

Content Breakdown Topical Coverage

Session 1 (Week 1)

I. BIOPHARMACEUTICS (21-Hrs)

1. Introduction 3-hrs
1.1 Definition and concepts.
1.2 Fundamental principles of biopharmaceutics.
1.3 Biopharmaceutical Classification System
1.4 Concept of bioavailability.

Session 2 (Week 2)

2. Drug adsorption from gastrointestinal tract (G.1.T) 9-hrs
2.1 Anatomic and physiologic considerations.
2.2 Physicochemical factors influencing drug absorption from the G.I.T.

- Drug dissolution constant (pka) and lipid solubility.

- Dissolution rate of drugs (Particle size and Surface area, Crystal
form, Polymorphism, Solvation, Salt forms, Complexation, Solid
solutions, Adsorption, Eutectics, Surfactants).

- Chemical stability of drugs in the G.I.T.

Session 3 (Week 3)

2.3 Physiological factors influencing drug absorption from the G.L.T
- Surface area of the G.I. absorption sites.
- pH of the G.I. fluids.
- Gastric emptying.
- Intestinal motility.
Dosage form factors influencing drug absorption from the G.I.T.
- General consideration (design of the appropriate dosage from,
bioavailability, rate-limiting steps).
- Influence of the type of dosage form (solution, suspension, capsules
compressed tablets, modified-release dosage forms).




- Influence of excipients (diluents, surfactants, viscosity-enhancing
agents).

Session 4 (Week 4)

4. Mechanisms of drug transport the G.| / blood barrier
- Passive diffusion.
- Carrier-mediated transport (Active & Facilitated diffusion).
- Other mechanisms (lon-pair transport, Pore transport,
Pinocytosis).

Session 5 (Week 5)

5. Drug absorption via different routes of administration 3-hrs
5.1 Drug absorption via buccal, sublingual, pharyngeal and nasogastric
mucosa.
5.2 Rectal drug absorption.
5.3 Ophthalmic drug absorption.
5.4 Parenteral drug absorption.
5.5 Inhalation drug delivery systems.
5.6 Percutaneous drug absorption.
5.7 Absorption through other routes.

Session 6 (Week 6)

6. Disposition factors influencing drug activity 6-hrs
6.1 Drug distribution.
- Binding to blood components.
- Tissue distribution.
- Membrane transport (PH partition, uptake into CSF).
6.2 Drug metabolism
- Principles and pathways of biotransformation.
- Factors affecting drug biotransformation.

Session 7 (week 7)

6.3 Drug excretion
- Renal excretion (Glomerular filtration, Active tubular secretion,
Passive tubular reabsorption).
- Non-renal excretion (Biliary, Salivary, Mummary, Pulmonary. Skin,
Genital).
- Relative contribution of renal excretion in bicavailability

Session 8 (Week 8)

Il. PHARMACOKINETICS (51-hrs)
1. Introduction 3-hrs

1.1 Definition and aims (Pharmacokinetic, Pharmacodynamics,
Therapeutic window .... etc.).

1.2 Kinetic concepts of drug absorption, distribution & elimination.

- Compartments and models.

- Rates and order of kinetics.

- Volume of distribution.

Session 9 (Week 9)

2. Basic Pharmacokinetics 21-hrs
2.1 Pharmacokinetics of IV bolus single dose.




- Compartmental Approach
- non- compartmental approach

Session 10 (Week 10)

2.2 Drug clearance.

- Renal clearance.

- Hepatic clearance.

- Biliary and salivary clearance

Week (11.12.13.14)

Assessment Exam (Biopharmaceutics)

Session 15 (Week 15)

2.3 Pharmacokinetics of IV bolus doseusing urine data

Session 16 (Week 16)

2.4 Pharmacokinetics of oral-single dose.

Session 17 (Week 17)

2.5 Pharmacokinetics of Intravenous Infusion

Session 18 (Week 18)

2.6 Pharmacokinetics of Multiple dosing

Session 19 (Week 19)

2.7 Non-linear pharmacokinetics.
- Causes and characteristics.
- Determination (Michaelis—-Menten kinetics)

Session 20 (Week 20)

3. Bioavailability and Bioequivalence Studies 6-hrs
3.1 Definition and concept.

3.2 Relative and Absolute bioavailability
3.3 Bioequivalence requirements and design.

Session 21 (Week 21)

3.4 Bioequivalence studies.
3.5 Methods of documenting bioequivalency and therapeutic
equivalence.

Session 22 (Week 22)

4. In Vitro- In Vivo correlation 6-hrs
4.1 Introduction
4.2 Correlation levels

Session 23 (Week 23)

4.3 Development and assessment of IVIVC
4.4 Application of IVIVC

Session 24 (Week 24)

5. Therapeutic Drug Monitoring monitoring 12-hrs
5.1. Clinical Pharmacokinetic conceptsand equations

Session 25 (Week 25)

5.2. Dosage Regimen adjustment and equations in renal impairment.

Session 26 (Week 26)

5.3. Dosage Regimen adjustment and equations in hepatic
impairment.

Session 27 (Week 27)

5.4 Selected Problems in Clinical Pharmacokinetics
e Antibiotics.

Cardiovascular drugs.

Anticonvulsants.

Immunosuppressants.

Anticoagulants.

Other drugs.




' Session 28 (Week 28)

6. Plasma Drug Concentration and Therapeutic Response: 3-hrs
An Introduction to Pharmacodynamics

Final Exam

Practical work

1.Using Winnonlin, Phoenix or Excel-Pk-solver Software to:

1.1. Determination of AUC using Trapezoidal rule

1.2. Determination of absolute and relative bioavailability

1.3. Determine Pharmacokinetics parameters from plasma
concentration profile after IV bolus drug administration

1.4. Determine Pharmacokinetics parameters from plasma
concentration profile oral drug administration

1.5. Determine Pharmacokinetics parameters from plasma
concentration profile after IV infusion drug administration.

1.6. Determine Pharmacokinetics parameters from plasma
concentration profile after Multiple dosing

1.7. Determine Pharmacokinetics parameters using non-compartmental
approach.

1.8. Determine Pharmacokinetics parameters of Aspirin and Riboflavin
using urine excretion data

1.9. Applications of IVIVC

2. Lab experiments:

2.1. Study the effect of pH of site on In Vitro absorption of weakly acidic
drugs.

2.2. Effect of permeation enhancers on the Percutaneous absorption of
drugs.

2.3. Study the dissolution profile of marketed paracetamol tablets

2.4. Study the effect of urine pH on urinary excretion of Aspirin

2.5 Effect of surface area and particle size of drug on the dissolution and

absorption of drug.

2.6. Bioavailability of acetaminophen in saliva.

2.7. Effect of drug concentration, pH and polysorbate 80 on drug

absorption in Goldfish.

Practical Exam

Attendance
Expectations

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported with
a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their lives,
including skills enabling them to be life-long learners. To ensure graduates
have this preparation, such generic skills as literacy and numeric, computer,
interpersonal communications, and critical thinking skills will be embedded
in all courses.

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure




relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Industrial Pharmacy

1 Course name

Industrial Pharmacy

2 Course Code PH 302
3 Course type: Specialty
ecia
/general/specialty/optional P

4 Accredited units

4 units (Theoretical 3 Lecture/Week

Practical 1 lab/Week)

5 Educational hours

Shrs/week

passed examination in Pharmaceutics

7 | Program offered the course

Department of Pharmaceutics and Industrial
Pharmacy

8 Instruction Language

English Language

9 Date of course approval

12/2021




Brief Description:

The course deals with the basic pharmaceutical operations that take place in
the pharmaceutical industry, as well as how to establish a pharmaceutical
factory. The course also focuses in the devices industry.

Course enables the student to understand and appreciate the influence of
pharmaceutical additives and various pharmaceutical dosage forms on the
performance of the drug product.

Textbooks required

1- Modern Pharmaceutics by Gilbert S. Banker & C.T. Rhodes, 3rd Edition

for this Course: 2-. Remington: The Science and Practice of Pharmacy, 20th edition
Pharmaceutical Science (RPS)
3-. Theory and Practice of Industrial Pharmacy by Liberman& Lachman
4- . Pharmaceutics- The science of dosage form design by M.E. Aulton,
Churchill Livingstone, Latest edition
5- Additional Resources: Lectures Notes

Course Duration 28 weeks

Delivery Lectures (Tools: board, data show). The lectures were added on the internet
site of the faculty to be available to the students all the time as an e-learning.
Practical Session (Tools: labs., boards, instruments, chemicals, glassware,
equipment).
Assignments, seminars, research and posters.

Course Objectives: Upon successful completion of this course, the students should be able to
1. Know the various pharmaceutical dosage forms and their manufacturing
techniques.
2. Understand the process of technology transfer from lab scale to
commercial batch
32. Know various considerations in development of pharmaceutical dosage
forms
4. Formulate solid, liquid and semisolid dosage forms and evaluate them for
their quality.

Course Assessments Midyear Examination 20.0%

Practical continuous Assessment, Exam 10.0%

Quiz, reports , presentation 10.0%
Final practical Examination 20.0%
Final written Examination 40.0%
Total 100%

Content Breakdown

Content Breakdown Topical Coverage

Topical Coverage

Session 1 (Week 1) . Solid dosage forms (6 hr)
a) Free powder dosage forms (3 hrs)
b) Granules

Session 3 (Week 3) c) Tablets (9 hrs)

» History, advantages and classification

* Single compressed tablets

* Recipients (diluents, binders, disintegrants, lubricants, colorants and
flavoring agents)




Session 4 (Week 4)

Manufacture
i) Dry methods
e Direct compression
¢ Granulation by compression - slugging
ii) Wet methods
e Wet granulation
¢ Special procedures: Spray drying granulation, fluidized-bed
granulation- Tablet machines (single punch, intermediate type and
rotary tablet machines)

Session 5 (Week 5) * Processing problems - capping, picking, weight variation, non-
disintegrating tablet, etc.
e C(lassification: Chewable, buccal, sublingual and effervescent
tablets.
e Evaluation -Hardness, friability, disintegration, dissolution rate,
weight and content uniformity, etc.
Session 6 (Week 6) d) Capsules and microencapsulation
Hard gelatin capsules (6 hr)
* Extemporaneous filling methods
- Machine filling methods
Session 7 (Week 7) - Quality control: Weight variation, content uniformity, capsule
disintegration, dissolution test.
Session 8 (Week 8) * Soft gelatin capsules (3 hrs)
- Plate process, rotary die process, Norton capsule machine,
Accogel capsule machine
Session 9 (Week 9) * Microencapsulation(5 hrs)
- Definition, materials used, equipment, methodsof applications
Session 10 (Week 10) | ¢ Microencapsulation (continue)
Definition, materials used, equipment, methods of applications
Session 11 (Week 11)
Session 12 (Week 12)
Sassion 13 (Waek 13) | O rorm Assessment
Session 14 (Week 14)
Session 15 (Week 15) | « Coating of solids (5 hrs)
o Reasons, equipment, core tablet characteristics, types
o Sugar coating, film coating (non enteric and enteric)
Session 16 (Week 16) | « Equipment: Pan coating, air suspension coating, compression coating,
multiple compressed tablets, long-acting tablets.
Session 17 (Week 17) | II. Prolonged acting pharmaceuticals (6 hr) - (7 hrs)

e Terminology, sustained release, prolonged action, repeat action,
coated slow-release beads, Tablets and slow-release granules, Tablet
mixed release granules, Porous inert carrier, lon exchange resins,




Session 18 (Week 18)

e Multiple layer tablets/Repeat action tablets, slightly soluble salts or
complex, Evaluation of prolonged released dosage forms, In vitro and
In vivo evaluation

Ill. Cosmetology (12hr)

Classification of cosmetic and cosmeceutical products

Definition of cosmetics as per Indian and EU regulations, Evolution of
cosmeceuticals from cosmetics, cosmetics as quasi and OTC drugs

Cosmetic excipients: Surfactants, rheology modifiers, humectants,
emollients,

preservatives. Classification and application

Skin: Basic structure and function of skin.

Hair: Basic structure of hair. Hair growth cycle.

Oral Cavity: Common problem associated with teeth and gums.

Session 19 (Week 19)

e Lather shaving creams and brushless shaving cream,

Session 20 (Week 20)

¢ Shampoos,
e Lipsticks, Face powders (loose and compact),
e Different types of creams,

Session 21 (Week 21)

* Toothpaste (Formulation, manufacture and evaluation)

* Principles of Cosmetic Evaluation: Principles of sebumeter,
corneometer. Measurement of TEWL, Skin Color, Hair tensile
strength, Hair combing properties
Soaps, and syndet bars. Evolution and skin benefits.

Session 22 (Week 22

IV. Fermentation technology (6 hr)

- Production of penicillin and streptomycin

Session 23 (Week 23)

Fermentation technology
Production of penicillin and streptomycin (continue)

Session 24 (Week 24)

V. Blood products and preparations (5 hrs.)

Session 25 (Week 25)

Blood products and preparations (continue)

Session 26 (Week 26)

V. Structure of pharmaceutical factory (3 hr)

* Structure of pharmaceutical factory, structure of each division,
duties and responsibilities of each department.

Session 27 (Week 27)

V1. Pilot-plant scale-up (3 hr)
s Lay out of pharmaceutical factory.

e Materials used in construction.

Session 28 (Week 28)

VII. Industrial safety and industrial hazards. (3 hr)

Final Exam

Practical Work

1- preparation of effervescent granules by dry method and wet method.

2- preparation of tablet containing different types of drug substances by wet
granulation, dry granulation and direct compression methods.

3- evaluation of prepared tablets/ commercial tablets, capsules.
Weight evaluation test, disintegration test, hardness, friability.




4- formulation and filling of capsules.

5- preparation of cosmetics such as cold cream, vanishing cream, shaving
cream, toothpaste, shampoo, face-powders etc. Evaluation of the quality of
these products.

6- preparation of non-staining iodine ointment.

7- preparation of prolonged release formulations such as microspheres.

8- determination of bulk properties of granules such as bulk, density, true
density, compressibility, flow properties (angle or repose) etc.

9- Final Practical Examination

Attendance
Expectations

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported with
a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their lives,
including skills enabling them to be life-long learners. To ensure graduates
have this preparation, such generic skills as literacy and numeric, computer,
interpersonal communications, and critical thinking skills will be embedded
in all courses.

Course Change

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Applied Pharmacognosy

1 Course name

Applied Pharmacognosy

2 Course Code

PH 303

3 Course type:
/general/specialty/optional

General

4 Accredited units

3 Units (Theoretical 2 Lecture/Week

Practical 2 hours/Week)

5 Educational hours

4hrs/week

6 Pre-requisite requirements Pharmacognosy and Phytochemistry




7 Program offered the course Department of Pharmacognosy

8 Instruction Language

English Language

9 Date of course approval 12/2021

Brief Description:

Upon successful completion of this course, the student should have
information about formulation of herbal drug mixtures and their interaction,
qualitative and quantitative evaluation of herbal medicines in addition to
chromatographic techniques and its application in the isolating of active
principles.

Textbooks required for
this Course:

1. Trease, G.E. and Evans, W.C.; “Pharmacognosy”, W.B. Saunders
Publishers, Ltd, 17th ed., 2012.

2D NMR spectroscopy, Silverstein.

Course notes

Lecture and practical notes prepared by instructors

Essential & Recommended books

Periodicals, Web sites, ... etc

. bhttp://www.pubmed.com

NowswN

Course Duration

28 weeks

Delivery

Lectures (Tools: board, data show). The lectures were added on the internet
site of the faculty to be available to the students all the time as an e-learning.
Practical Session (Tools: labs., boards, instruments, chemicals, glassware,
equipment).

Assignments, seminars, research and posters.

Course Objectives:

Upon completion of this course, the student will have reliably demonstrated
the ability to:

1. Give an account on the general principles of quality control,
chromatographic analysis of herbal products, storage and preservation of
herbal drugs, marker determination, validation and applications of analysis
of herbal tea bags.

2. Describe the application of GC and HPLC in the analysis of herbal
constituents.

3. Recognize the structure of pure active natural products applying different
methods of spectral analysis e.g. UV., IR, Ms and NMR.

4, Implement/Perform standard industrial and/or pharmaceutical
instrumentation and laboratory procedures and applying such skill in
aromatherapy.

5. Define Complementary therapies, including herbal therapies.

6. Enumerate the concepts of chemistry of biologically active natural
products viz, carbohydrates, glycosides, tannins, bitter principles, alkaloids,
volatile oil and unorganized drugs in addition to principle of chromatography
that covers theories and applications in natural product analysis.

7. Enumerate the principle of Plant cell and tissue culture that covers
theories and applications in natural product production.




8. Identify different classes of marine natural products illustrate the most
important biologically active constituents from marine

9. Identify different classes of tumor inhibitors from natural products
clinically use.

10.1dentify different classes of hallucinogenics & drug abuse and methods of
detection.

11. Identify the different methods Biosynthesis of secondary metabolites.
12. Identification of the most important Toxic plants of Libya

Course Assessments Midyear Examination 20.0%
Practical continuous Assessment 10.0%
Quizzes, reports, presentation 10.0%
Final practical Examination 20.0%
Final written Examination 40.0%
Total 100.0%

Content Breakdown Topical Coverage

Session 1 (Week 1)

Extraction and Isolation of Active Constituents:
Maceration and hot continuous extraction.
Solvent extraction

Session 2 (Week 2)

Phytochemical Screening

Session 3 (Week 3)

Advanced Chromatographic Techniques
Definitions, Classification, Theoretical
Partition chromatography: Paper Chromatography

Session 4 (Week 4) Adsorption Chromatography
Thin Layer Chromatography (TLC)
Column Chromatography
Session 5 (Week 5) Separation Based on electric charge
* 1-Electrophoresis
» 2-lon-exchange chromatography
Session 6 (Week 6) Molecular exclusion chromatography (gel permeation or Gel filtration).
Gas Chromatography (GC)
High performance Liguid Chromatography (HPLC)
Supercritical fluid chromatography
Session 7 (Week 7) Quality control of herbal drugs and
their extracts, include
Evaluation of Medicinal Crude drugs.
Session 8 (Week 8) Pharmacoepeial Standards
Session 9 (Week 9) Tissue culture, include:
I. Introduction
Il. Applications
Session 10 (Week 10) Plant Biotechnology
Session 11 (Week 11)
Session 12 (Week 12) Midterm Assessment

Session 13 (Week 13)




Session 14 (Week 14)

Session 15 (Week 15) - Marine Natural Products
Examples of Drugs derived from Algae
Green Algae
Session 16 (Week 16) Red Algae
Brown Algae
Session 17 (Week 17) - Tumor Inhibitors from Plants
* Plant derived anticancer agents in clinical use
*  Detailed information about medicinal plants, family, part used and
specific type of anticancer phytochemical and their mechanism of
action againstparticular type of cancer |
Session 18 (Week 18) Plant derived anticancer agents in clinical use |
Session 19 (Week 19) Hallucinogenics& Drug Abuse
- Stimulants
Session 20 (Week 20) - Hallucinogenics
- Narcotics
Session 21 (Week 21) -Phytotherapy Including:
CVS, GIT, Respiratory, Liver, Urinary tract, Endocrine, Reproductive system,
Skin
Session 22 (Week 22) - Aromatherapy
Session 23 (Week 23) - Herbal Drug Interactions
Session 24 (Week 24) Biosynthesis of secondary metabolites.
Session 25 (Week 25) Structure elucidation of Natural Products
Session 26 (Week 26) Spectroscopy, include:
I. Ultraviolet spectroscopy
II. Infra-red spectroscopy
I1l. Mass spectrometry
IV. Nuclear Magnetic resonance
Session 27 (Week 27) Toxic Plants in Libya
Session 28 (Week 27) Toxic Plants in Libya (continue)
Final Exam
Practical Work 1-Safety Rules

2-Extraction Methods

3-Phytochemical screening

4-Chromatography

Column, Thin Layer and Paper Chromatography

Separation of Mixture of Dyes by Radial paper chromatography and Column
chromatography

5-Separtion of Mixture of Carbohydrates (Sugars) by | paper chromatography

6-ldentification for alkaloid by microcrystalline tests

7-Quality control of drugs containing alkaloids
Microscopically, TLC of Cinchona bark, and Mixture of Powder

8-Quality control of drugs containing Volatile oils
Microscopically, TLC of Clove oil, and Mixture of Powder

3-Quality control of drugs containing Glycosides




Microscopically, TLC of Rhubarb extract, and Mixture of Powder

10-Screening of Libyan Medicinal Plants

11- Final Practical Exam
Attendance Students are expected to attend every session of class, arriving on time,
Expectations returning from breaks promptly and remaining until class is dismissed.

Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their lives,
including skills enabling them to be life-long learners. To ensure graduates
have this preparation, such generic skills as literacy and numeric, computer,
interpersonal communications, and critical thinking skills will be embedded
in all courses.

Course Change Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Clinical Biochemistry

1 | Course name Clinical Biochemistry

2 | Course Code o
3 | Course type:

/general/specialty/optional General
o i 3 units (2 hrs./week theoretical

2 hrs,/week practical)

5 | Educational hours 4 hours / week

6 | Predaquishe requirements Biology, pathology and organic chemistry

7 | Program offered the course Department of Pharmaceutical chemistry

Instruction Language English

9 | Date of course approval 12/2021




Brief Description:

Clinical biochemistry is the division of laboratory medicine that deals with the
measurement of chemicals (both natural and unnatural) in blood, urine and
other body fluids. The subject deals with study of acid-base balance of the
body, normal and abnormal serum levels of electrolytes, enzyme, hormones
and CBC levels.

Textbooks required
for this Csourse:

1- Clinical biochemistry. By GawMurphy cowanetal. 4" edition. Elsiver

2. Clinical Biochemistry: An illustrated color text. By Allan Gaw, Michael J

Murphy, Rajeev Srivastava, Robert A Cowan, and Denis St J O'Reilly. Elsevier

Ltd

3. Basic Concepts in Clinical Biochemistry: A Practical Guide. By Vijay Kumar,

Kiran Dip Gill. Springer Nature.

4, Clinical Biochemistry: Lecture Notes. By -Peter Rae, MikeCrane, Rebecca
Pattenden. John Wiley & Sons Ltd

Course Duration

28 weeks

Delivery

¢ Lecture-based, Group interaction and discussion, Use of video technique,
practical classes.

Course Objectives:

By the end of the course, students should be able to:

1. Study of the biochemical composition of the human body.

2. Summarizing changes in biochemical indicators of diseases

3. Understand the mechanism of metabolism and the changes associated
with different disease states.

4. Explanation of ways to ensure the quality of medical laboratories.
performance and the interpretation of the various results.

5. Determining the accurate description of changes in blood chemisty and
describing the disease and its origin.

Course Assessments

20% Assessment Exam

10% in lab activities

10% in class activities e.g.: quizzes
40% Final theoretical exam

20 % Final Practical Exam

Total 100%

Content Breakdown
Topical Coverage

Content Breakdown Topical Coverage

Session 1(Week 1)

Unit I: Introduction: (3 hr.)

a. Definition of clinical biochemistry laboratory
b. The use of the laboratory

c. Theinterpretation of results

d. Reference intervals

e. Specimen collection

Session 2(Week 2)

Unit 2-Fluid, electrolyte balance adrenal functions (9hrs.)
a. Concept and vocabulary

b. types of buffering system.

c. acid-base homeostasis. (alkalosis and acidosis)

Session S(Week 3)

d. Hypernatremia and hyponatremia
e. Hyperkalemia and hypokalemia




Session 4(Week 4)

Unit 3. Investigation of renal function: (6 hr)
a. Functions of the kidney

b. Glomerular function

c. Principal of GFR

d. Renal tubular function

Session 5(Week 5)

e. Acute renal failure
f. Chronic renal failure
f. Tubular dysfunction
g. Specific proteinuria
h. Glycosuria

Session 6(Week 6)

Unit 4-Blood Biochemistry and Clinical enzymology (6hrs )
a. Acid base metabolic disorders
b. Blood gases and respiratory disorders

Session 7(Week 7)

c. plasma protein and enzymes of clinical significance
d. Immunoglobulin and acute phase proteins

Session 8(Week 8)

Unit 5. Endocrinology and diabetes ( 15 hrs. )
Biochemical regulators

Hormone structure

Assessment of endocrine Control

Types of endocrine control

Session 9(Week 9)

Pituitary function (Anterior & Posterior pituitary hormones
Pituitary tumors

Hypopituitarism

Growth disorders and acromegaly

e. Growth hormone insufficiency

aonoTooan oW

Session 10(Week 10)

a. Thyroid biochemistry and thyroid disorders (- Goiter, Grave's disease,
hypothyroidism, hyperthyroidism).

b.Adrenal biochemistry and adrenal disorders (Hypofunctionand
Hyperfunction of the adrenal cortex)

Session 11(Week 11)

Session 12(Week 12)

Session 13(Week 13) | /ssessment
Session 14(Week 14)
Session 16(Week 16) | a. Gonadal functions and dynamic functions tests

b. g. Hypothalamic—pituitary—gonadal axis
c. h. Disorders of male sex hormones
d. Disorders of female sex hormones

Session 17(Week 17)

Glucose metabolism and diabetes mellitus:

a. Insulin

b. Diabetes mellitus

c. Factor affecting blood glucose level

d. Diagnosis and monitoring of diabetes mellitus

Session 18(Week 18)

Unit 6. GIT biochemistry (3 hr)
a. Enzyme analysis
b. Fecal analysis

20N
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Session 19(Week 19)

Unit 7. Plasma enzyme in diagnosis: (3 hr)
Introduction, assays of enzymes, and enzymes of diagnostic value

Session 20(Week 20)

Unit 8. Clinical biochemistry of the Liver ( 6 hrs. )

a. Liver function tests and liver enzyme

b. bilirubin metabolism

c.Jaundice and liver diseases: acute and chronic liver diseases.

Session 21(Week 21)

c.Viral Hepatitis: investigation and interpretation of lab findings

Session 22(Week 22)

Unit 9. Plasma lipid & Lipoprotein: (3 hr)
a. Chemical classification of plasma lipid &atherogenic profiles.
b. Classification of plasma lipoproteins, metabolism, & their function

Session 23(Week 23)

Unit 10-Clinical biochemistry of CVS (3 hrs. )
a. Myocardial infarction.

b. Cardiac markers

¢. Hypertension

Session 24(Week 24)

Unit 11. Clinical biochemistry of skeleton (3 hrs. )

a. Calcium regulation, calcium status and bone metabolism
b. Bone diseases, osteoporosis and rickets

¢. Hyperuricemia and gout

d. Risk factors.

Session 25(Week 25)

Unit 12. Hematology: (3 hr)

a. Red & white blood cells)

b. Blood cells production ( site of production, hematopoiesis)
c. Anemias

d. leukemias

Session 26(Week 26)

Unit 13. Special topics (9 hrs. )

a. Paediatric biochemistry

biochemistry of Pregnancy and Clinical Gynecology
c.Point of care testing ( POCT)

Session 27(Week 27)

d.DNA diagnosis
e. Tumor markers

Session 28(Week 28)

f. Therapeutic drug monitoring
g. Fetal monitoring, prenatal diagnosis and Newborn screenin

Final Exam.

Practical work
(one/week)

Practical Part:

1. Commen Clinical Laboratory Hazards and Waste Disposal
2-Blood Collection

3-Quality Control in Laboratory

4. Determination of blood acidity and alkalinity (blood gases). Case history

5. Investigation& case history

6. Estimation of Urea in Serum and Urine

7. Determine Urea Clearance

8. -Estimated GFR. Case history

9. Review

10. Biochemical tests in liver function. Case history
11.RBS, FBS, OGTT. Case history




12. Lipid Profile in Serum Sample. Case history

13. CBC, blood types, Laboratory investigationof iron disorders, Case history
14. Biochemistry testing in calcium disorders orbone disease

15. Dynamic function tests (Insulin stress test, GnRH test, OGTT with GH,
Measurement, TRH test,)

16. Pituitary function, Case history

17. Tests of growth hormone Insufficiency, -Case history

18. Thyroid function tests. -Case history

19. Assessing the Hypothalamic-Pituitary-adrenocortical, Axis function. -
Case history.

20. -Synacthen tests — Dexamethasone, - suppression tests, - Case history.
21. Urine analysis and fecal analysis

Attendance Students are expected to attend every session of class, arriving on time,
Expectations returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported with
a doctor’s note.

Generic Skills The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their lives,
including skills enabling them to be life-long learners. To ensure graduates
have this preparation, such generic skills as literacy and numeric, computer,
interpersonal communications, and critical thinking skills will be embedded

in all courses.
Pharmacology I
1 Course name Pharmacology I
3 Course type: X
Special
/general/specialty/optional pecinty
4 Accredited units 4 Units (Theoretical 3 Lecture/Week
Practical 2 hours/Week)
5 Educational hours Shrs/week

6 | Pre-requisite requirements Pass pharmacology | course

7 | Program offered the course Department of Pharmacology and Toxicology

8 | Instruction Language English Language

9 | Date of course approval 12/2021




Brief Description:

This course aims to offer students with a comprehensive background in the
pharmacology of drugs used in central nervous, endocrine, and
gastrointestinal systems, as well as chemotherapy drugs

Lectures will focus on drugs classes, action and mechanisms,
pharmacokinetics, clinical uses, adverse effects, and drug-drug interaction

Textbooks required 1. Lippincott lllustrated Reviews: Pharmacology, 7th Edition
for this Course: 2. Goodman & Gilman's: The Pharmacological Basis of Therapeutics
3. Rang and Dale’s pharmacology.
Additional Resources:
4. Lectures Notes,
5. Practical notes.
Course Duration 28 weeks
Delivery -Lectures (Tools: board, data show).
- Tutorials group discussions.
- Assignments (if applicable).
- Videos
- Practical classes (Lab experiments+ computerized experiments simulation)
Course Objectives: Upon successful completion of this course, the students should be able to:

1. Describe the Pathophysiology of diseases and explain the rational basis
for the use of drugs.

2. Classify drugs used of central nervous (CNS), endocrine, and
gastrointestinal (GIT) systems and explain the mechanism of action,
pharmacological actions and their therapeutic actions.

3. Describe the adverse and toxic effects of drugs used in various CND,
endocrine, GIT disorders and drug interaction.

4. Discuss patient and drug related factors that influence the selection of
the appropriate antimicrobial agent and discuss the pharmacokinetic
and Pharmacodynamics considerations.

5. Identify the most common/serious drug interactions, adverse effects
and compare contrast the therapeutic of antimicrobial drugs that are
appropriate for treating the disease state.

Course Assessments | 20% Assessment Exam
10% in lab activities
10% in class activities e.g.: quizzes
40% Final theoretical exam
20 % Final Practical Exam
Total 100%
Content Breakdown | Content Breakdown Topical Coverage
Topical Coverage
Session 1 (Week 1) CNS

1. Introduction: Anatomical & physiological

Considerations; central neurotransmitters and their receptors.
2. Sedatives, hypnotics, and anxiolytics.

CNS




3. Alcohols: Ethyl alcohol and pharmacology: -

Acute poisoning and treatment
CNS

4. General anesthetics including pre-anesthetic medication
5. Local anesthetics:

Session 3 (Week 3) CNS
6. Antiepileptic drugs: principles of treatment of epilepsy: Experimental
methods
Session 4 (Week 4) CNS
7. Drugs in Parkinson’s disease and ether neurodegenerative diseases
8. Central muscle relaxants
Session 5 (Week 5) CNS
9. Antipsychotics — typical and atypical & Anti-depressants and anti-mania
drugs
Session 6 (Week 6) CNS
10. Opioidanalgesics:
a. Pathophysiology of Endogenous opioids &system
b. Opioidanalgesics:
c. Drugs of abuse and treatment: hallucinogen
Session 7 (Week 7) CNS
11. Non-opioid analgesics&ant gout types
Session 8 (Week 8) GIT
1. Drugs used in peptic ulcer
2. drugs treatment of constipation (laxative and purgatives).
Session 9 (Week 9) GIT
1. Antidiarrheal drugs
2. Emetics and anti-emetics
Session 10 (Week 10) | Endocrine pharmacology
1. Overview of hormones of hypothalamus and anterior pituitary; directly
acting andcontrolling hormones; pharmacology of growth and prolactin
2. Hormones of posterior: Oxytocin and A.D.H
Session 11 (Week 11)
Session 12 (Week 12) | Assessment exam
Session 13 (Week 13)
Session 14 (Week 14)
Endocrine pharmacology

Session 15 (Week 15)




3. Gonadotropic hormones: Control of male and female

sex hormones; Oestrogens, progestins; Oral contraceptives females

Session 16 (Week 16) | Endocrine pharmacology
4. Androgens and an abolic steroids: male contraceptives
5. lodine metabolism: TSH; The regulation of thyroid hormones; Thyroid
hormones, antithyroide and their pharmacology
Session 17 (Week 17) | Endocrine pharmacology
6. ACTH and regulation of corticosteroids secretion; Hormones of adrenal
cortex and synthetic substitutes and their pharmacology
Session 18 (Week 18) | Endocrine pharmacology
7. Calcium metabolism: pharmacology of calcitriol, parathormone and
calcitonin
Session 19 (Week 19) | Endocrine pharmacology
8. Glucose metabolism; pancreatic hormones; Diabetes mellitus and anti-
diabetic drugs (Insulin and oral drugs) (2 lectures)
Session 20 (Week 20) | Chemotherapy
1. General chemotherapy:
a. principles of antimicrobial drug action, Microbes and drugs of choice,
Resistance to antimicrobial drugs
b. Antifungal agents
c. Antiviral drugs
Session 21 (Week 21) | Chemotherapy
1. General chemotherapy:
d. Antibacterial drugs (Chemotherapeutic agents & Antibiotics )
Session 22 (Week 22) | Chemotherapy
1. General chemotherapy:
d. Antibacterial drugs (Chemotherapeutic agents & Antibiotics)
Session 23 (Week 23) | Chemotherapy

2. Specific chemotherapy
a. Chemotherapy of tuberculosis and leprosy

Chemotherapy




2. Specific chemotherapy
b. Drugs in helminth infestation

Session 25 (Week 25) | Chemotherapy
2. Specific chemotherapy
c. Drugs in protozoal Infestation

Session 26 (Week 26) | Chemotherapy
2. Specific chemotherapy
d. Chemotherapy of malignancy

Session 27 (Week 27) | Immunosuppressants

Session 28 (Week 28) | Vitamins

Practical work prescription writing.

Screening of analgesic effect using (Writhing test).

Screening of analgesic effect analgesics using (Hot plate analgesiometer).
Sedative and hypnotics experiments.

Experimental Parkinsonism.

Induction of convulsants and evaluation of anticonvulsants effect.

Local anesthetics (on Rabbit eye)

Frog rectus abdominus muscle.

Collection of blood from laboratory animals.

10- Final Practical Exam

Attendance Students are expected to attend every session of class, arriving on time,

Expectations returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported with
a doctor’s note.

Generic Skills The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their lives,
including skills enabling them to be life-long learners. To ensure graduates
have this preparation, such generic skills as literacy and numeric, computer,
interpersonal communications, and critical thinking skills will be embedded in
all courses.

Course Change Information contained in this course outline is correct at the time of

publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.




Maedicinal chemistry |

1 | Course name

Medicinal chemistry |

2 | Course Code —_—
3 | Course type:
/general/specialty/optional General

4 | Accredited units

4 units (3 hrs./week theoretical
2 hrs./week practical)

5 | Educational hours

5 hours/week

6 | Pre-requisite requirements Organic chemistry | & Il, Analytical Chemistry, Instrumental

analysis

7 | Program offered the course

Department of Pharmaceutical chemistry

8 | Instruction Language

English

9 | Date of course approval 12/2021

Brief Description: The course is designed to give students the important foundations of
pharmaceutical chemistry. This course includes an introduction to the
physicochemical properties of drugs and their relationship to absorption,
distribution and metabolism and their effects on bioreceptors to cause
physiological response. the course also includes a study in some detail of the
chemical structure, the relationship between the chemical structure and
activity, and the chemical aspects of drug biotransformation. In addition, it
includes the synthesis of the compounds, and certain therapeutic uses and
adverse effects.

Textbooks required * Wilson and Gisvold's Textbook of Organic Medicinal and Pharmaceutical

for this Course: Chemistry Applied Therapeutics: The Clinical Use of Drugs.
* Foye's Principles of Medicinal Chemistry.
» Textbook of medicinal chemistry Volumel.
» Textbook of medicinal chemistry Volumell.
e Experiments in Pharmaceutical Chemistry.
* Advanced Practical Medicinal Chemistry.
* David G Watson-Pharmaceutical and medicinal chemistry.

Course Duration 28 weeks

Delivery ® Lecture-based, Group interaction and discussion, medical clerkship .....etc.

Course Objectives: By the end of the course, students should be able to:

* Mention the physicochemical properties of different drugs




¢ Understanding the mode of action of drugs and way bonding to their
receptors, and overcome adverse effect

¢ Development and synthesize new drugs

¢ (Classify the newly discovered drugs.

Course Assessments 20% Assessment Exam

10% in lab activities

10% in class activities e.g.: quizzes
40% Final theoretical exam

20 % Final Practical Exam

Total 100%
Content Breakdown Content Breakdown Topical Coverage
Topical Coverage
Session 1 (Week 1) Unit I: Introduction:

Processes of drug discovery
Modern drug discovery
Biotechnology and Drug Discovery

Session 2 (Week 2) Physicochemical Properties and biological activity:
* Solubility and partition coefficient

* lonized and unionized species (ionization constant)
» Surface activity (nature of receptor site)

* Hydrogen bonding and chelation

Session 3 (Week 3) ¢ Receptor and drug-receptor interaction
e Concepts of:

i. Nonspecific and specific drugs

ii. Prodrugs and soft drugs

iii. Isosters and bioisosters

Session 4 (Week 4) Unit Il: Drug metabolism:

* General pathways of drug metabolism (Phase land Il).

e Sites of drug biotransformation

* Factors Affecting Metabolism

¢ Drug Biotransformation Pathway (Phase 1), Monooxygenase, Human
Hepatic Cytochrome P450 Enzyme System

® Drug Conjugation Pathways (Phase 2)

= Elimination Pathways

Session 5 (Week 5) ¢ Drug Metabolism and Age

= Genetic Polymorphism

® Oral Bioavailability

* Extrahepatic Metabolism

* Stereochemical Aspects of Drug Metabolism

e Structure-activity relationship, specific use and adverse effect.

Session 6 (Week 6) Unit lll: Drugs acting on the autonomic nervous system:
Introduction to ANS , Cholinergic Drugs:
I. Direct acting cholinergic agonists.

Il Indirect acting cholinergic agonists.




lll. Cholinesterase inhibitors: synthesis of Carbachol, neostigmine bromide
and Isofurophate.

Session 8 (Week 8)

e Anticholinergic Drugs or cholinergic blocking agents:

I. Parasympathetic postcholinergic - blocking agents (solanaceous alkaloids
“and synthetic analogous”, aminoalcohol ether, aminoalcohol ester,
aminoamides, papaveracous alkaloids and their synthetic analogies).

Il. Ganglionic blocking agents (curares “and related compound”,
succinylcholine, decamethonium. Gallamin, and hexafluorinium bromide)

- Synthesis of succinylcholine chloride.

Session 9 (Week 9)

o Adrenergic Drugs i. Direct sympathomimetic agent. indirect
sympathomimetic agent

e Adrenergic Blockers: i. a-Adrenergic Blockers. ii. B-Adrenergic Blockers.

e Synthesis of Phenylepherine, Prazocin HCL and Atenolol.

Session 10 (Week 10)

Unit IV: Diuretics:

e Introduction of nephrons

 Site 1 diuretics carbonic anhydrase inhibitors
» Site 2 diuretics thiazide and thiazide-like drugs
o Site 3 diuretics high-ceiling or loop diuretics

* Site 4 diuretics potassium-sparing diuretics

o Miscellaneous diuretics.

Session 11 (Week 11)

Session 12 (Week 12)

Session 13 (Week 13)

Session 14 (Week 14)

Assessment

Session 15 (Week 15)

Unit V: Drugs acting on cardiovascular system:
¢ Cardiotonic agents
* Antianginal and vasodilators
i. Ester of nitrous and nitric acids
ii. Calcium antagonist: synthesis of Nifedipine and Diltiazem.
iii. Antiarrhythmic

Session 16 (Week 16)

» Antihypertensive agents

i. Agents affecting peripheral sympathetic nerve

ii. Centrally acting adrenergic drugs
iii. Drugs acting directly on smooth muscles (vasodilators):
iv. Angiotensin-converting enzyme inhibitors.

v. synthesis of hydralazine, Captopril and Methyldopa.

Session 17 (Week 17)

* Antihyperlipidemics: Synthesis of Clofibrate.
* Anticoagulants

Session 18 (Week 18)

Unit VI: Antihistaminic agent:

e Hl-antagonist; synthesis of diphenhydramine, tripelenamine, and
chlorpheniramine

¢ Hl-antagonist; synthesis of cimetidine and ranitidine.

* Proton pump inhibitors

Unit VII: Local anesthetics:




e Synthesis of procaine, benzocaine, and lidocaine

Session 20 (Week 20) | Unit VIII: Anti- diabetic drugs:
* Insulin and its preparations.
* Oral hypoglycemic agents: Synthesis of Tolbutamide, Glyubenclamide and
Phenformin HCL.
Session 21 (Week 21) | Unit V: Antineoplastic and Immunoactive drugs:
* Types of neoplasms
* Metastasis
* Synthesis of chlorambucil, thiotepa,
Session 22 (Week 22) | « Synthesis of cyclophosphamide, methotrexate.
Session 23 (Week 23) | « Synthesis of 6-mercaptopurine, and 5-fluorouracil.
Session 24 (Week 24) | ¢ Immunoactive drugs:
Session 25 (Week 25) | Unit VIII: Diagnostic agents:
Contrast media:
e« Barium sulphate
Session 26 (Week 26) | » lodine compounds
Session 27 (Week 27) | Review
Session 28 (Week 28) | Review
Practical work Practical Part:
(one/week) A. Identification of some drugs

- To carry out characteristic chemical tests for identification of some
studied in theory, as specified in the BP 1993 (VOL | & I1).
B. Assay of some drugs (with emphasis on the functional group analysis)
e Tocarry out the assay (estimation and % purity) of some drugs studied
in theory by following the procedures given in BP 1993 (VOL | & II) and
emphasis will be given on the functional group wherever applicable.

e Phenols (or Chlorocresol or Chloroxylenol), Hydrogen peroxide,
Formaldehyde, Methyl salicylate, Cephalexin, INH, Fusidic acid,
Sulphur ointment, Benzoic acid and Salicylic acid ointment,
Nicotinamide, Ascorbic acid, Diphenhydramine HCl, CPM, Chlaroquine
phosphate,  Chlorambucil, Lidocaine HCl, Sulpha drugs
(Sulphanilamide or Sulphacetamide sodium).
C. Synthesis of some representative drugs:

Sulphanilamide

Sulphacetamide

- Benzocaine

Note:
In addition to determination of the percentage purity of drug, the principle of
calculations involved in the functional groups have to be studied during the
assay of the drugs containing a distinct mono-functional group.

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported with
a doctor’s note.




Generic Skills The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their lives,
including skills enabling them to be life-long learners. To ensure graduates
have this preparation, such generic skills as literacy and numeric, computer,
interpersonal communications, and critical thinking skills will be embedded in

all courses.
Pharmaceutical Microbiology Il
1 | Course name Pharmaceutical Microbiology Il
2 | Course Code PH307
3 [Souns by Specialty '
/general/specialty/optional

4 | Accredited units 3 units (3 theory + 2 Practical)
5 | Educational hours 5 hours/week
6 | Pre-requisite requirements Microbiology Il
7 | Program offered the course Bachelor’s degree in Pharmaceutical Sciences
8 | Instruction Language English language
9 | Date of course approval 12/2021

Brief Description: This course provides learning opportunities for understanding the principles of

immunology and being familiar with the role of the immune system in health
well-being. In addition, this course is taught pathogenicity (the mechanisms by
which the microbes cause the diseases). Also, this course explains the
phenomena of biofilm and the mechanisms by which the pathogens resist
antimicrobial agents, and how the antimicrobial agents fight the pathogens.
Furthermore, this course is concerned with providing knowledge about how to
explore new antimicrobial agents from microbes to kill other microbes by use
of fermentation and recombinant DNA techniques.
Textbooks required for | 1. Pharmaceutical biotechnology Fundamental and application, 5 Edition.
this Course: Daan J.A. Crommelin, Robert D. Sindelar, Bernd Meibohm Editors. Springer
2. Pharmaceutical biotechnology Concept and application. Gary Walsh. John
Welly&Sons.Ltd




3. Microbiology an Introduction,9"" edition; (2004).Tortora GJ, Funke BR & Case
CL. (Pearson International edition)

4. Additional Resources: Lectures Notes

Course Duration

28 weeks

Delivery

1. Lectures (Tools: board, data show).

2.Practical classes (Lab experiments+ computerized experiments simulation)
3. Assignments, reports and power point presentation thesis.

4. Construction of illustrated posters.

Course Objectives:

At the end of course the student will be able to

1. explain the nature and definitions of immunology, illustrate the concept of
immunology and its function and describe the differences between the
innate and the acquired immune system.

2. The student will be able to explain the microbial mechanism by which
microbes cause disease and to explain the properties of biofilms and their
effect on medicine and industry.

3. The student will be able to explain the concept and importance of
industrial pharmaceutical microbiology.

4. .The student will be able to explain the basics of fermentation techniques
and their importance in exploring new pharmaceutical substances of
interest.

5. The student will be able to demonstrate the technique of cloning and gene

expression and its importance in the exploration of new pharmaceutical

materials of interest.

The student will have acquired the skill of using the microscope.

7. The student will be able to interpret the results and find and assess the
information of different microbial diseases quickly and reliably.

8. The student will be able to use the internet to search and prepare reports
and do a presentation.

N

Course Assessments

Assessment Exam 20%
Quizzes, reports, presentation 10%

Lab classes and activities 10%
Final lab exam 10%

Final theoretical exam 40%
Total 100%

Content Breakdown
Topical Coverage

Content Breakdown Topical Coverage

Session 1 (Week 1)

General introduction to immunology

Session 2 (Week 2)

Innate immune system (cells, functions, and mechanisms)

Session 3 (Week 3)

Acquired immune system (cells, functions and mechanisms)

Session 4 (Week 4)

Autoimmune diseases and Hypersensitivity

Session 5 (Week 5)

Workshop session / scientific activity/ presentation

Session 6 (Week 6)

Introduction in microbial Pathogenicity & predispose factors of infection with
True and Opportunistic pathogens




Session 7 (Week 7)

Microbial Portal of entry and portal of exit and specificity of portals to specific
microbes and microbial virulence factor

Major steps of pathogenicity & minimum infectious dose (MID) & Strategies of
microbe to evade the host defense

Session 8 (Week 8) Classification of antimicrobial agents according to the microbial biology
Mode of action of antibiotics against pathogenic bacteria, bacteriostatic and
bactericide concept and

Session 9 (Week 9) Assessment of minimum inhibitory concentration (MIC) and minimum
bactericidal concentration (MBC)

Session 10 (Week 10) Workshop session / scientific activity/ presentation

Session 11 (Week 11)

Session 12 (Week 12)

Session 13 (Week 13) Assessment exam

Session 14 (Week 14)

Session 15 (Week 15) Strategies and predispose factors of bacterial resistance.
(Miss use & overuse of antibiotics, capsules, cell wall components, antigenic
variation)

Session 16 (Week 16) Biofilm: definition, origin, characteristics, stages of biofilm development,
Quorum Sensing, and dispersal

Session 17 (Week 17) Antibiofilm agents (natural and synthetics)

Session 18 (Week 18) Biofilm risk on medicine and industry and types of anti-biofilm agents (natural
and chemical) |

Session 19 (Week 19) Rate of Microbial Death and Conditions influencing the Effectiveness of |
Antimicrobial Agent Activity. |

Session 20 (Week 20) Workshop (Assignment, discussion, and presentation) '

Session 21 (Week 21) History, medical importance, and general introduction to pharmaceutical
biotechnelogy (Fermentation and type of fermentation & Recombinant DNA)
Fermentation: (fermenter, Media, Batch/continuous/feed batch fermentation)
and differences between fermenter and Bioreactor

Session 22 (Week 22) Fermentation Production ofvinegar (slow process, quick process, and natural
fermentation and uses of vinegar), and alcohol

Session 23 (Week 23) Fermentation Production of vitamins and amino acids

Session 24 (Week 24) Fermentation Production of organic acid; Lactic acid

Session 25 (Week 25) Fermentation Production of organic acid; Acetic acid

Session 26 (Week 26) Fermentation production of antibiotics, steroid s

Session 27 (Week 27) Production of vaccines from microbes

Session 28 (Week 28) Gen cloning (recombinant DNA)

Practical work 1-Laboratory regulations: -Equipment and aids in microbiology labs.

(one/week) 2-Determination of minimum inhibitory concentration (MIC)

3- Determination of minimum bactericidal concentration (MBC)
4-Assessment of bacterial sensitivity to antibiotics.

5- Assessment of bacterial resistance to antibiotics.

6- Practicing the fermentation technique




Final practical exam

Attendance
Expectations

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported with
a doctor’s note.

Generic Skills

By the end of the course the students will have the full range of knowledge
and skills required for full participation in all aspects of their lives, including
skills enabling them to be life-long learners. To ensure graduates have this
preparation, such generic skills as literacy and numeric, computer,
interpersonal communications, and critical thinking skills will be embedded in
this course

Course Change

Content of the courses is revised on an ongoing basis to ensure relevance to
changing educational employment and marketing needs. The instructor will
endeavor to provide notice of changes to students if happen. Timetables also
will be revised continuously.

Hospital pharmacy

1 | Course name

Hospital pharmacy

2 | Course Code PH308
3 | Course type: Specialty
/general/specialty/optional

4 | Accredited units

3 units (2 hr. lecture, 1 lab /week)

5 | Educational hours 4 hrs/week

6 | Pre-requisite requirements Pharmacology |,Il and pharmaceutics

7 | Program offered the course Bachelor’s degree in Pharmaceutical Sciences
8 | Instruction Language English Language

9 | Date of course approval 12/2021




Brief Description:

Teaching of the syllabus will be in accordance with current Libyan regulation
and WHO proposals.
This course will provide students with a fundamental understanding of the

national and international legislation and law in pharmacy. activities of the
pharmacist. Good Storage Practice. Classifications of hospitals, its function
and pharmacy department. Drug information center. Large volume
medications and principles of radio pharmaceutics and
radiopharmaceuticals. As well as the use of nuclear radiation in the
management of some disease.

Textbooks required
for this Course:

Modern dispensing and hospital pharmacy. N K Jain, G D Gupta 2018
Hospital pharmacy sciences

Aulton's pharmaceutics

Sciences direct website

. Additional Resources: Lectures Notes

TS

Course Duration

24 weeks

Lectures (Tools: board, data show, video).
Practical classes (Lab experiments+ preparation and sterilization of normal
saline, evaluation of prescription form,

Course Objectives:

At the end of the course students will be able to:

- Explain local and international legalization in the field of pharmacy.

- Describe the organization structure of hospital and hospital pharmacy.

- Understand the manufacturing practice of various large volume
medications.

- Understand the admixtures and incompatibilities of medications.

- Describe the management of inventory control in the hospital pharmacy.
- Classify the radioactive materials and understanding their clinical uses .

Course Assessments

- Midyear exam 20%
- Quizzes, reports, presentation 10%
- Lab activities, exam 10%
- Final Practical exam 20%
- Final theoretical exam 40%
- Total 100%

Content Breakdown
Topical Coverage

Content Breakdown Topical Coverage

Session 1 (Week 1)

Unit |: Outlines of pharmacy legislation including Local regulations. (4 hr.)

Session 2 (Week 2)

Outlines of pharmacy legislation including Local regulations.

Session 3 (Week 3)

Unit II: Pharmacy as a system in health —care delivery. (8 hr.)
- Introduction.
-The scope of pharmacy & activities of the pharmacist: - The
procedure for procurement & warehousing of drugs and
pharmaceuticals in the hospitals




Session 4 (Week 4) -The scope of pharmacy & activities of the pharmacist: - The responsibility
of the hospital pharmacist.
- Different methods of drug distribution systems in hospitals.
- The procedure for Distribution of Narcotic and other controlled
substances
Session 5 (Week 5) -The scope of pharmacy & activities of the pharmacist.
- Hospital pharmacist's participation in continuing education programme.
- inventory control, methods and types of inventory control.
Session 6 (Week 6) - Pharmacy as a profession.
Session 7 (Week 7) Unit 11I: Storage of medical products. (5 hr.) including:
- outlines of Good Storage Practice (GSP).
Session 8 (Week 8) - Outlines of Good Storage Practice (GSP).
Session 9 (Week 9) - Outlines of Good Storage Practice (GSP).
Unite IV: Hospital and it organization: (7 hr.)
- The hospital and its requirements.
Session 10 (Week 10) - Classifications of hospitals.
- Functions of hospitals.
- The hospital pharmacy department.
Session 11 (Week 11)
SN0 12 Weaeh &1) Midterm exam
Session 13 (Week 13)
Session 14 (Week 14)
Session 15 (Week 15) - The practices of hospital pharmacist in hospital.
Session 16 (Week 16) - Location, facilities and personal.
- The pharmacy and therapeutic committee.
Session 17 (Week 17) | Unit VI: Drug information center (DIC): (6 hr.)
- Primary source of information.
- Secondary source of information.
- Tertiary source of information.
Session 18 (Week 18) - Guidelines to establish (DIC) in hospitals.
- Services offered by DIC.
Session 19 (Week 19) - Common faults in advising patients.
- The hospital formulary.
Session 20 (Week 20) | Unit VII: In-patient pharmacy service: (6 +2hr.)
- Fluid and electrolyte therapy.
Session 21 (Week 21) - Fluid and electrolyte therapy.
Session 22(Week 22) - Fluid and electrolyte therapy.
- Parenteral nutrition.
Session 23 (Week 23) | Unit VIII: Parenteral admixtures and incompatibilities. (3 hr)
Session 24 (Week 24) | Unit IX: Methods of I.V administration and sets including flow rates, & flow
control. (5 hr.)
e
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Session 25 (Week 25)

- Methods of .V administration and sets including flow rates, & flow
control.

Session 26 (Week 26) | Unit X: Radio pharmacy: (6 hr.)
- Introduction.
- importance of radiopharmaceuticals, frequently used radio
pharmaceuticals in the hospital. -

Session 27 (Week 27)

- Therapeutic and diagnostic radiopharmaceuticals in pharmacy

Session 28 (Week 28) - The method for handling radiopharmaceuticals in hospital.

- Radio-pharmaceutical quality control.
Practical work Part II: Practical in Hospital Pharmacy: (One lab/ week)
1) Test for pyrogens on water for injection.
2) Evaluation of the plastic transfusion bottles used for large volume
parenterals.
3) Operation of the sterilization equipment (Autoclave).
4) Test for hydrolytic resistance of glass containers used for parenterals,
5) Evaluation of prescription form.
6) Preparation and sterilization of normal saline IP.
7) Preparation and sterilization of dextrose injection IP.
8) Study of drug profile of radiopharmaceuticals.
9) Study of poisons information service.
10) Study of drug information service.

Session 29(Week 29) Final Exam

Attendance Students are expected to attend every session of class, arriving on time,

Expectations returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported with
a doctor’s note.

Generic Skills The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their lives,
including skills enabling them to be life-long learners. To ensure graduates
have this preparation, such generic skills as literacy and numeric, computer,
interpersonal communications, and critical thinking skills will be embedded
in all courses.

Course Change Information contained in this course outline is correct at the time of

publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.
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Pharmaceutical Biotechnology

1 | Course name

Pharmaceutical biotechnology

2 | Course Code =
3 | Course type:
/general/specialty/optional 2 hours theory

4 | Accredited units

2 units

5 | Educational hours

2 hours/week

6 | Pre-requisite requirements

Biology

7 | Program offered the course

Department of biomedical science

8 | Instruction Language

English

9 | Date of course approval

12/2021




Brief Description:

* Biotechnology has a long promise to revolutionize the biological
sciences and technology.

* Scientific application of biotechnology in the field of genetic
engineering, medicine and fermentation technologymakes the subject
interesting.

* Biotechnology is leading to new biological revolutions in diagnosis,
prevention and cure of diseases, new and cheaper pharmaceutical
drugs.

* Biotechnology has already produced transgenic crops and animals and
the future promises lot more.

» |tis basically a research-based subject.

Textbooks required 1. B.R. Glick and J.J. Pasternzk: Molecular Biotechnology: Principles and
for this Course: Applications of Recombinant DNA: ASM Press Washington D.C.
2. RA Goldshy et. al., : Kuby Immunology.
3. J.W. Goding: Monoclonal Antibodies.
4.).M. Walker and E.B. Gingold: Molecular Biology and Biotechnology by
Royal Society of Chemistry.
5. Zaborsky: Immobilized Enzymes, CRC Press, Degraland, Ohio.
6. 5.B. Primrose: Molecular Biotechnology (Second Edition) Blackwell
Scientific Publication.
7. Stanbury F., P., Whitakar A., and Hall J., S., Principles of fermentation
technology, 2nd edition, Aditya books Ltd., New Delhi
Course Duration 28 weeks
Delivery . Lectu.re-based, Group interaction and discussion, Use of video technique,
practical classes.
Course Objectives: Upon completion of the subject student shall be able to;
1. Understanding the importance of Immobilized enzymes in
Pharmaceutical
Industries
2. Genetic engineering applications in relation to production of
pharmaceuticals
3. Importance of Monoclonal antibodies in Industries
4. Appreciate the use of microorganisms in fermentation technology
Course Assessments - Midyear exam 20%
- Quizzes, reports, presentation 10%
- Lab activities, exam 10%
- Final Practical exam 20%
- Final theoretical exam 40%
- Total 100%
Content Breakdown Content Breakdown Topical Coverage
Topical Coverage
Session 1 (Week 1) Unit | (10 Hours)

a) Brief introduction to Biotechnology with reference to Pharmaceutical
Sciences.




b) Enzyme Biotechnology- Methods of enzyme immobilization and
applications.

Session 2 (Week 2) c) Biosensors- Working and applications of biosensors in Pharmaceutical
Industries.
d) Brief introduction to Protein Engineering.
e) Use of microbes in industry. Production of Enzymes- General
consideration -Amylase, Catalase, Peroxidase, Lipase, Protease,
Penicillinase.

Session 3 (Week 3) f) Basic principles of genetic engineering.

Session 4 (Week 4) g) Brief introduction to PCR.

Session 5 (Week 5) h) Study of cloning vectors, restriction endonucleases and DNA ligase.
i) Overview protein and protein chemistry.

Session 6 (Week 6) ) _
j) Protein extraction and protein purification (chromatography)

Session 7 (Week 7) k) protein assay and electrophoresis (agarose and SDS-PAGE)

Session 8 (Week 8) Unit Il (10 hours)
a. Florescence protein, FRET and using fluorescence in measurement drug
protein interaction.

Session 9 (Week 9) b) Recombinant protein

Session 10 (Week 10) | c) Recombinant DNA technology. Application of genetic engineering in
medicine.
c) Application of r DNA technology and genetic engineering in the
production of:
i) Interferon
ii) Vaccines- hepatitis- B

Session 11 (Week 11)

Session 12 (Week 12) Assessment

Session 13 (Week 13)

Session 14 (Week 14)

Session 15 (Week 15) | iii) Hormones-Insulin.

Session 16 (Week 16) | d) Brief introduction to PCR

Session 17 (Week 17) | Unit lll (10 Hours)
Types of immunity- humoral immunity, cellular immunity
a) Structure of Immunoglobulins
b) Structure and Function of MHC

Session 18 (Week 18) | c) Hypersensitivity reactions, Immune stimulation, and Immune
suppressions.
d) General method of the preparation of bacterial vaccines, toxoids, viral
vaccine, antitoxins, serum-immune blood derivatives and other products
relative to immunity.

Session 19 (Week 19) | e) Storage conditions and stability of official vaccines

Session 20 (Week 20) | f) Hybridoma technology- Production, Purification and Appl:catlons
g) Blood products and Plasma Substituties

Session 21 (Week 21) | Unit IV (08Hours)
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a) Immuno blotting techniques- ELISA, Western blotting, Southern blotting.
b) Genetic organization of Eukaryotes and Prokaryotes

Session 22 (Week 22) | c) Microbial genetics including transformation, transduction, conjugation,
plasmids andtransposons.

Session 23 (Week 23) | d) Introduction to Microbial biotransformation and applications.

Session 24 (Week 24) | e) Mutation: Types of mutation/mutants.

Session 25 (Week 25) | UnitV (07 Hours)

a) Fermentation methods and general requirements, study of media,
equipments, sterilization methods, aeration process, stirring.

Session 26 (Week 26) | b) large scale production fermenter design and its various controls.
¢) Study of the production of - penicillins, citric acid, Vitamin B12, Glutamic
acid, Griseofulvin,

Session 27 (Week 27) | c) Study of the production of - penicillins, citric acid, Vitamin B12, Glutamic
acid, Griseofulvin.

Session 28 (Week 28) | d) Blood Products: Collection, Processing and Storage of whole human
blood, driedhuman plasma, plasma Substitutes.

Final theoretical Exam.

Practical work 1. Competent bacteria (Top 10 and BL21).

(one/week) 2. Insert plasmid in competent bacteria.

3. protein production and purification (affinity column).
4. Assay protein.
Practical Exam

Attendance Students are expected to attend every session of class, arriving on time,

Expectations returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported with
a doctor’s note.

Generic Skills The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their lives,
including skills enabling them to be life-long learners. To ensure graduates
have this preparation, such generic skills as literacy and numeric, computer,
interpersonal communications, and critical thinking skills will be embedded
in all courses.
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Clinical Pharmacy

1 | Course name Clinical Pharmacy
2 | Course Code PH402
3 | Course type: general
/general/specialty/optional
4 | Accredited units 4 units (3 hrs/week theoretical
2 hrs/week practical)
| 5 | Educational hours 5 hours/week
6 | Pre-requisite requirements Pharmacology 1& 2
7 | Program offered the course Department of Pharmaceutical Care
8 | Instruction Language English
9 | Date of course approval 12/2021
- Brief Description: * The common diseases covering etiology, clinical picture, diagnosis,
' investigations, and therapy
|_ .
Textbooks required e Patient Assessment in Clinical Pharmacy
for this Course: s Applied Therapeutics: The Clinical Use of Drugs.Marry Anne Koda-Kimble
¢ Pharmacotherapy: A Pathophysiologic approach - Joseph T. Dipiro et al.
Appleton & Lange
Course Duration 28 weeks
Delivery Lecture-based, Group interaction and discussion, medical clerkship .....etc.
Course Objectives: By the end of the course, students should be able to:

* Understanding the pathophysiology of selected disease states

* Understanding the rationale for drug therapy and the management of a
range of acute and chronic conditions.

¢ |dentifies Drug Therapy Problems (DTPs)

® Makes Clinical Decisions through individualizing therapeutic plans.

e Skills in the critical evaluation of a range of health services literature

Course Assessments | - Midyear Exam 20%

- Quizzes, reports, presentation 10%
- Practical exam and 10%

- Final Practical Exam. 20%

- Final Theoretical Exam 40%




- Total 100%

Session 1 (Week 1) Introduction to the Patient Care Process:
o Definition of clinical pharmacy.
e Define and understand the role of the patient care process in providing care.
e Describe the components of comprehensive patient history taking.
s Apply a process to assess a patient for drug-related problems.
s Outline the components of patients’ comprehensive care plans.
e Develop appropriate documentation of patient care.
Session 2 (Week 2) Principles of Patient Assessment
* Describe the role of patient assessment in pharmacy practice.
e Describe the steps of symptoms assessment.
e Physical Assessment skills for Pharmacists
e List available comprehensive guides to physical assessment.
Session 3 (Week 3) Critical Care Assessment:
* Describe the role of the pharmacist in the intensive care unit (ICU) and in
the care of critically ill patients
s Describe the steps of critical care assessment, including collecting patient
history, assessing the history of present illness, and conducting a review of
systems Apply knowledge of routes of administration, intravenous
compatibility, and pharmacokinetic.
e Changes in the critically ill to ensure effective and safe medication delivery
to the patient.
Session 4 (Week 4) Drug interactions and adverse drug reactions
Session 5 (Week 5) Clinical pharmacokinetics and therapeutic drug monitoring of selected drugs
(Vancomycin, Aminoglycosides, digoxin, theophylline, carbamazepine)
Session 6 (Week 6) Drug therapy in special populations: Pregnancy, Lactation, Pediatric, Geriatric:
e Describe the goals of therapy and management strategy for menopause.
s Assess women for menopausal symptoms and who may be considering
hormone therapy.
e Describe the goals of therapy and the therapeutic options for women
seeking hormonal contraceptives.
®  Assess women who are seeking combined hormonal contraception.
Session 7 (Week 7) Drug therapy in special populations: Pregnancy, Lactation, Pediatric, Geriatric:

e Recognize challenges related to patient assessment that are unique to
pediatrics and neonatology.

¢ Describe the required components of a complete pharmacy assessment that
are unique to pediatrics and neonatology.

* Gain a basic understanding of the differences in pediatric assessment as it
relates to vital signs and common laboratory parameters
Describe the process of comprehensive geriatric assessment.
Identify the domains of comprehensive geriatric assessment.

* Describe practical tools that pharmacists cause in their assessment of
older adults.




Session 8 (Week 8)

Drug management of endocrine disorders:
Diabetes Mellitus.

Describe the diagnostic criteria and tests for diabetes.

¢ Describe glycemic control targets for different populations with diabetes.
e Describe treatment options for patients with diabetes.
e Apply various tests to assess glycemic control.
e Describe hypoglycemia, its symptoms and its treatment, and how to avoid
it.
Session 9 (Week 9) Drug management of cardiovascular disorders:
Dyslipidemia:
¢ Understanding the pathophysiology and it is classifications and Major Risk
Factors
e Identify appropriate standards for the diagnosis of dyslipidemia and
determine risk and prognosis for developing cardiovascular disease.
e QOutline the management and treatment lines of hyperlipidemia
Session 10 (Week 10) | Hypertension:
¢ Understanding approach of assessing a patient with hypertension.
* To outline the various methods of diagnosis and monitaring for those with
hypertension.
s To outline appropriate follow-up and monitoring parameters for patients
with hypertension.
e Complications of Hypertension
¢ General Management of hypertension and Special patient groups
* Resistant hypertension, hypertensive urgencies, and emergencies
Session 11 (Week 11)
S i) Assessment
Session 13 (Week 13)
Session 14 (Week 14)
Session 15 (Week 15) | Heart Failure:
* To define heart failure (HF)
* To review the diagnosis of HF including common signs and symptoms, risk
factors and common diagnostic tests
* To highlight goals of therapy in patients with HF
* To outline a general approach to a patient with HF including initial
assessment and ongoing evaluation and monitoring
* Toprovide an approach to pharmacotherapy in HF including parameters for
initiation and titration of therapy.
Session 16 (Week 16) | Coronary heart disease:

e« o @

Pathophysiology of disease.

Clinical presentation and diagnosis.
Modifiable and non-modifiable Risk factors
Clinical syndromes

Medical management and prevention
Evaluation of therapeutic outcomes.




Session 17 (Week 17) | Thrombosis:
s clinical manifestations of venous thromboembolism
* pulmonary embolism
« management of bleeding and excessive anticoagulation
e general approach to the treatment
¢ of venous thromboembolism. treatment of venous
e thromboembolism in special populations.
» clinical presentation and diagnosis of hit & pharmacologic treatment
options
Session 18 (Week 18) | Stroke:
e Pathophysiology and classification
e Etiology and Risk factors.
e Clinical presentation (including diagnostic considerations.
e General approach to treatment.
e general information regarding safety and efficacy
* Use available parameters to measure and monitor target lipid goals for
patients under treatment for dyslipidemia. Review recommendation of
pivotal clinical trials).
Session 19 (Week 19) | Drug management of respiratory disorders:
Asthma:
e Describe the epidemiology, risk factors, clinical presentation, and diagnosis
of asthma.
e Describe the goals of therapy and management strategies for asthma.
¢ Conduct an initial assessment of patients newly diagnosed with asthma.
® Describe the role of inhaled medications and optimal inhalation device use
in asthma management.
e  Conduct a follow-up assessment of patients with asthma.
Session 20 (Week 20) | Chronic Obstructive Pulmonary Disease:
* Non-specific & specific immunity.
e Cellsinvolved in the immune response
e Types of immunoglobulin & mechanism of antibody production.
* Hypersensitivity reactions.
* Serological tests.
Session 21 (Week 21) | Drug management of neurological disorders:
Epilepsy:
* Describe the epidemiology, etiology, risk factors, and pathophysiology of
epilepsy.
e Describe the classification of different seizure types.
e Conduct initial assessment of patients newly diagnosed with epilepsy.
e Apply the general principles of antiepileptic drug therapy in the follow-up
assessment of patients with epilepsy.
Session 22 (Week 22) | Drug management of psychiatric disorders:

Depression:




¢ Describe the disease burden, epidemiology, diagnosis, prognosis, and
management of major depressive disorder and other depressive disorders.

¢ Conduct initial assessment of patients who present with new diagnosis of
depression or who are suspected of having depression but have not been
formally diagnosed.

*  Outline monitoring parameters and follow-up plans for patients using
pharmacological therapy to manage their depression.

¢ Provide guidance to patients on how to manage partial/non-response or
adverse effects of medications.

Session 23 (Week 23) | Drug management of bone and joint disorders:
Osteoporosis:
e Assess fracture risk in patients using bone mineal density and risk factors.
¢ Identify potential complications from osteoporosis drug therapy.
e Assess appropriate monitoring parameters in osteoporosis including lab
work and imaging.
Rheumatoid Arthritis:
* Describe the epidemiology, etiology, clinical presentation, and diagnosis of
rheumatoid arthritis.
* Describe the goals of therapy and the management strategy for
rheumatoid arthritis.
e Conduct an initial assessment of a patient newly diagnosed with
rheumatoid arthritis.
¢ Conduct a follow-up assessment of a patient on disease-modifying ant
rheumatic drug therapy, considering the regimen’s effectiveness and
safety and the patient’s ability to adhere
Session 24 (Week 24) | Drug management of infectious diseases:
® Describe the core elements of approach to infectious disease assessment.
e Describe the use of empiric, definitive, and prophylactic antimicrobial
therapies.
® Describe the use of an antibiogram.
e Describe the approach to interpretation of culture results.
Session 25 (Week 25) | CNS infection:
* Pathophysiology of CNS infections ®
* Most common pathogens & risk factors
e Antibiotic selection issues
* Appropriate empirical antimicrobial regimens
* Prevention strategies
s Adjunctive therapy
Components of monitoring plan
Session 26 (Week 26) | Oncology:

e Pathophysiology, Type of cancer and risk factors
e Diagnosis and staging of tumor cancer
* Clinical presentation and Complications of Malignancy




Oncology management. Combination  chemotherapy, Adjuvant
Chemotherapy, Neoadjuvant chemotherapy.
Complication of cancer chemotherapy.

Session 27 (Week 27) | Leukemia and Lymphoma:
e Types and symptoms
e Risk factors and diagnostic methods,
e Management of therapy,
Chronic Non-cancer pain:
e Toidentify key features of chronic non-cancer pain as a pathological form of
pain
e Toreview assessment strategies that allow the clinical pharmacist to assess
pain and evidence of reduced coping in chronic pain Patients.
e Tolink pain and coping assessments to pharmacotherapy optimization and
management
Session 28 (Week 28) | Drug management of anemia:
e Describe the classification of anemia.
¢ Complete a patient assessment and interpret laboratory findings to
determine the most likely cause of anemia.
e Apply a monitoring and follow-up plan for patients initiated on treatment
for anemia.
» Practical Part:
Clinical pharmacy Clerkship:
the fundamental goal of the clinical pharmacy clerkship is to provide a structured,
practical and closely supervised professional experience that enables the students
to better assume their future role as a competent clinical pharmacist. This
goal includes the development of professional judgment, pharmaceutical care
practice competencies and technical skills.
At the completion of clerkship, the students should be able to demonstrate
competencies in the following areas
» Toobtain accurate medication histories & gather other relevant patient’s data.
Practical Part: < : 2 - " :
» Tolearn medical terminologies commonly used by health care professionals in
the patient care areas.
» Tolearn interpretation of common clinical laboratory tests.
» To perform effective drug regimen reviews and identify actual and
potential medication — related problems.
» Todevelop a pharmaceutical care plan for the patient.
» To recommend a therapeutic drug monitoring plan, including drug
concentration monitoring and indicators of efficacy and toxicity.
» To assess drug therapy regimen in a patient with alter renal or hepatic
function.
» To demonstrate an awareness of the assessment skills in areas necessary to

monitor medication outcomes.




» Communicate effectively with health care professionals and others both orally
and in
» To perform complete and accurate patient counseling and enhance patient
education and compliance.
» To provide drug information to health care professionals and patients
and to demonstrate competencies in the following areas:
* Indication —specific prescribing practice
* Appropriate drug dosage selection
* Appropriate dosage — form selection
* Drug use in pregnancy
¢ Drug use in pediatrics
* Drug use in geriatrics
* Dosage adjustment in renal impairment
* Dosage adjustment in hepatic impairment
* Management of drug interactions
* Detection & management of adverse reaction & drug induced
diseases.
To demonstrate professional attitude, motivation and ethics.
To demonstrate the fundamental knowledge of pharmacotherapeutics
in the areas necessary to provide the service.
» Toprovide the student opportunitiesto engage in scholarly activities (i.e,
special projects, presentations, research activities).

Y Y

Final Practical Exam

Attendance
Expectations

Students are expected to attend every session of class, arriving on time, returning
from breaks promptly and remaining until class is dismissed. Absences are
permitted only for medical reasons and must be supported with a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their lives,
including skills enabling them to be life-long learners. To ensure graduates have
this preparation, such generic skills as literacy and numeric, computer,
interpersonal communications, and critical thinking skills will be embedded in all
courses.

Course Change

Information contained in this course outline is correct at the time of publication.
Content of the courses is revised on an ongoing basis to ensure relevance to
changing educational employment and marketing needs. The instructor will

endeavor to provide notice of changes to students as soon as possible. Timetable
may also be revised.

Description / routine activities of students during the clerkship

e Student will perform the following activities during clerkship rotations:
o Taking history from the patient with special emphasis on medication
history.
o Participation in Medical Rounds to learn how health care
professionals.
o Assess/ identify patient’s disease and medication related problems




o Treat/ resolve actual disease and medication related problems

o Prevent potential disease and medication related problem

o Learning medical terminologies commonly used by health care
professionals in patient- care areas.

o Developing written and oral communication skills i.e. how to
communicate effectively with health care professionals and
others, both orally and in writing.

o Monitoring patient compliance statue & adherence to drug
therapy and to identify the factors responsible for non-compliance.

o Patient education and counseling to improve compliance during
patient stay at the hospital and at the time of discharge.

o Reviewing patient medication therapy in the ward in order to learn
how health care professionals diagnose/ detect/ identify &
manage the following medication related problems.

o Untreated conditions(s)

o Drug(s) without indication(s)

o Improper drug selection/ taking wrong drug

o Sub therapeutic dose

o Excessive dose

o Improper duration

o Drug(s) not administered/ Failure to receive medication
o Drug interactions

o Adverse drug reactions/ intolerances

o Requiring dose adjustment in renal impairment.

o Requiring dose adjustment in hepatic impairment

o Therapeutic duplication

o Pregnancy/ lactation related problem(s)

o Inappropriate dosage-form/ route of administration

o Non-compliance

o Use of narrow therapeutic index drug(s) without monitoring

Polypharmacy
Cost related problems
o Miscellaneous medication related problems
Developing pharmaceutical care plan for the patient.
Learning how to provide Drug information to the patients and health care
professionals.
Any other activity which the supervisor considers necessary to be performed
by the students.
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Toxicology and First aid

1 | Course name

Toxicology and First aid

2 | Course Code BH403
3 | Course type: Specialty
/general/specialty/optional

4 | Accredited units

3 Units (Theoretical 2 Lecture/Week

Practical 2 hours/Week)

5 | Educational hours 5 hr/week
6 | Pre-requisite requirements Pass in Pharmacology and Therapeutics
7 | The program offered the course B.Sc. in Pharmaceutical Sciences
8 | Instruction Language English
9 | Date of course approval 12/2021
Brief Description: This course will provide students with a fundamental understanding of the
basic principles of molecular, systemic, clinical, and environmental toxicology
and their applications.
To know the basic principles of emergency medicine.
Textbooks required
for this Course:
1.Casarett&Doull’s: The Basic Science of Poisons (7™ Edition)
2. Loomis’s Essentials of Toxicology (4" Edition) Lu's Basic Toxicology
Fundamentals, Target Organs, and Risk Assessment, Seventh Edition
3. Clinical Toxicology and antidotal therapy
4. Science Toxicology: A Case-Oriented Approach John Joseph Fenton
5. http://www benghazi.edu.ly/
6. http://toxnet.nlm.nih.gov/
7. Practical notes
Course Duration 28 weeks
Delivery Lectures

Practical classes (Lab experiments+ computerized experiments simulation)
Tutorials and group discussions
E- Tutorials (if applicable)




Presentations
Assignments (if applicable)
Videos.

Case studies

Course Objectives:

A. Knowledge and understanding:

1a-lllustrate different routes of exposure to toxicants, their metabolic
pathways, and experimental techniques used to assess their harmful effects
on the cellular organ system and the whole body.

2a-Classify toxic agent and environmental toxic substances that have known
effects on individuals or populations.

3a- Know about the laboratory analysis and how to identify drugs or toxins
4a- Understand and know how to diagnose properly and what the emergency
management of acute poisoning.

B. Intellectual Skills:

1b- Analyze, evaluate, and interpret toxicological information in daily practice
e.g., information regarding overdoses of drugs and management of poisoning.
2b- Recognize different populations at risk due to toxic agent exposure,
occupational and environmental exposure.

3b-Know how to give emergency help to avoid death and complication and
how to treat the complication.

4c- Assessing the poisoned patient with taking a history, Clinical Examination.

C. Professional and Practical Skills:

1c- Assess the relative toxicity or safety of various compounds.

2c-Use different materials and techniques in first aid properly.

D. General and Transferable Skills:

1d-Design a research project using biological assay methods.

2d-Interpret, critically analyze, and discuss different experimental results and
research papers.

3d-Provide advice and help in poisoning and emergency cases.

Course Assessments

- Midyear exam 20%
- Quizzes, reports, presentation 10%
- Practical continuous assessment, exam 10%
- Final Practical exam 20%
- Final theoretical exam 40%
- Total 100%

Content Breakdown
Topical Coverage

Content Breakdown Topical Coverage

Session 1 (Week 1)

General toxicology

Introduction to toxicology, Definitions of terms, Basic principles of toxicology:
Areas of toxicology, Spectrum of the toxic dosage, Classification of toxic agents.
Characteristic of exposure, Type of exposure, Toxic effects, Characteristic of
Toxic Effect, Dose response curve, LD50, Mechanisms of selective toxicity.
Animal toxicity testing




Toxicokinetics , Toxicodynamics, Type of interactions

Session 2 (Week 2)

Mechanisms of cellular injury and Factors affecting Toxicity.

Session 3 (Week 3)

Genetic Toxicity; Introduction to genetics, The targets of DNA damages. Types
of DNA Damages and damaging agents. Responses of the cell to DNA damage.
DNA repair mechanisms.

mutation and types of mutations (small and large genetic anomalies)

Session 4 (Week 4)

Examples of genetic defects and pattern of inheritance of genetic defects.
mutation and cancer. mutagen testing system (genotoxicity tests).

Session 5 (Week 5)

Chemical Carcinogenesis; definition of terms, the major genetic properties of
cancer (hallmarks of cancer), Classification of carcinogens, Types of chemical
carcinogens (genotoxic and nongenotoxic carcinogens). Mechanism of
carcinogenesis (multistage process).

Session 6 (Week 6)

International regulations of the testing procedure required for the safety of
chemicals and pharmaceuticals for human use.

Developmental toxicology; Teratogenesis

Definitions of terms. Principles of Teratology. Normal morphological
development. Factors that affect teratogenicity.

Session 7 (Week 7)

Mechanisms of Teratogenic effects. Patterns of dose exposure. Factors that
modify the developmental toxicity of xenobiotics.

Session 8 (Week 8)

Systemic toxicology:

Toxic response of the blood; Hematopoiesis, Toxicology of the erythrocytes
and toxicology of platelets and hemostasis.

Toxic response of the respiratory system; Structure of the respiratory tract,
Pulmonary physiology, Classification of inhaled toxic materials, Factors
influence regional deposition.

Defense mechanisms. Acute pulmonary injury and Chronic pulmonary injury.

Session 9 (Week 9)

Toxic response of the heart and vascular system; Cardiac electrophysiclogy,
General mechanisms of cardiac toxicity, Cardiotoxic agents.

Toxic responses of the eye; External contact agents, Systemic drug affecting
the cornea and

Some drugs that affect the lens and retina.

Session 10 (Week 10)

Toxic responses of the Kidney; Site of action of nephrotoxicants and
Nephrotoxicants

therapeutic agents.

Toxic responses of the Liver; Mechanism of liver injury and Factors involved in
liver injury

Session 11 (Week 11)

Session 12 (Week 12)

Session 13 (Week 13)

Session 14 (Week 14)

Midterm Assessment

Session 15 (Week 15)

Toxic responses of the Nervous system; Patterns of neurotoxic injury.
Compounds associated with different type of neurotoxic injury.

Toxic responses of the Skin; Skin histology, Percutaneous absorption.
Biotransformation.




Contact dermatitis, Chemical burns, Photo toxicology, Acne, Pigmentary
disturbance, and Skin cancer.

Session 16 (Week 16) | Toxic responses of the immune system.
-the concept of immunomodulation.
-immunosuppression: halogenated aromatic hydrocarbons, polychlorinated
biphenyls, polycyclic aromatic hydrocarbons, nitrosamines, inhaled
substances, mycotoxins, natural and synthetic hormones, therapeutic agent,
electromagnatic fields and ultraviolet radiation.
-immune-mediated diseases.

Session 17 (Week 17) | Toxic agents.

A-Heavy metals, Heavy Metals, Sources, Chemical forms, Site of action and
Mechanism of toxicity. Absorption, Distribution, Elimination, and Excretion
Types of heavy metal intoxication and Treatment of heavy metal toxicity
1-Arsenic: Mechanism of action, Clinical presentation, and Management
2-Lead: Mechanism of action, Mechanism of action, Clinical presentation, and
Management

3-Mercury: Mechanism of action, Clinical presentation, and Management

Session 18 (Week 18) | B-Pesticides: 1-Insecticides: Classification of insecticides: a-Organochlorinated,
b- anticholinesterase, and c-pyrethroids Pesticides
2-Herbicides. 3-Rodenticides

Session 19 (Week 19) | Environmental Toxicology.

Air pollution, Water, and soil pollution.
Food pollution.
Session 20 (Week 20) | Plant and animal toxin.
Occupational toxicology
Risk assessment

Session 21 (Week 21) | Clinical Toxicology

Session 22 (Week 22) | Clinical Toxicology continues.

Session 23 (Week 23) | Forensic Toxicology

Session 24 (Week 24) | Fist Aids:

Introduction; Definitions; purpose of first aid-fixing of priorities in first aid, how
to confront an emergency. Medical emergency cards and symbols. Physical
injuries, signs and symptoms and first aid treatment [2] Abrasion, Wounds-
classification, and Concussion.

Session 25 (Week 25) | Bleedings-types (capillary, vinous, arterial) and differences, examples of
manifest and concealed bleedings, methods of stopping bleedings- different
pressure points included. Muscle disorders
Fractures, definitions, types, causes, general methods of immobilization,
transfer to hospital. Dislocations, important dislocations, and methods of
correction (shoulder, mandible, finger)

Session 26 (Week 26) | Foreign bodies; Sign and symptoms, methods of removal; foreign bodies in

skin, eyes, nose, ear, stomach, respiratory tract- phases and methods to
remove.

Water drowning; Types, prophylaxis and pathophysiology of fresh water and
saline-water drowning, treatment (FA) and management.




Accidents with chemicals:
(a) Chemical burns-acid and alkali burns, prevention and first aid
management.
(b) Acute poisoning-causes and management, methods of decreasing
absorption, removal from body, antidotes.
(c) Nerve gas- signs and symptoms and treatments.

Session27 (Week 27)

Emergencies with temperature
(a) Frost bite-signs and symptoms and treatment.
(b) Sunstroke (head stroke), causes, susceptible persons, treatment.
(c) Heat burns-types (steam, hot water, fire)
Animal bites
Signs and symptoms and first aid management and prophylaxis.
Bee bite, scorpion, snakes: classification of types and differentiation between
poisonous and nonpoisonous snakes, poisonous spiders. Dogs bite-prophylaxis
and treatment.

Session 28 (Week 28)

Complications and their treatment [1]
(i) Shock.
(ii) Acute respiratory arrest

Session 29 (Week 29)

(iii)Acute cardiac arrest.
(iv)Coma
(v)Convulsions.

Final Exam

Practical Work
2hr /week

1-Lethality studies and determination of LD50.
2-Toxic response of the blood.

3-Corrosives and irritants.

4-CNS stimulants.

5-Carbon monoxide and cyanide.

6-Picrotoxin and strychnine poisoning.

First Aid practical.

Attendance
Expectations

Students are expected to attend every session of class, arriving on time.
Absences are permitted only for medical reasons and must be supported with
a doctor’s note.

Generic Skills

Independent learning, critical thinking, and problem solving.
Basic IT and presentation skills.

Integration of different fields of knowledge.

Team working.

Communication skills.

Course Change

The details of course contents are updated according to the outcomes of new
research and published paper. Content of the courses is revised on an ongoing
basis to ensure that the course fit the graduation competences and community
needs. Any changes will be approved by the department’scientific committee
and department council.




Bioassay

1 Course name Bioassay
2 Course Code PH 404
3 Course type: Specialty
/general/specialty/optional
4 Accredited units 3 Units (Theoretical 2 Lecture/Week
Practical 2 hours/Week)
5 Educational hours 4 hr/week
6 | Pre-requisite requirements Pharmacology |, Il Tl
7 The program offered the course Department of Pharmacology and Toxicology
8 Instruction Language English /Arabic
9 | Date of course approval 12/2021
Brief Description: To know the basic methods of bioassay and drug screening.
Textbooks required | No. Reference
for this Course:
: 18 Drug screening methods (Editor SK Gupta)
2. Essentials of Bioassay & Screening of drugs (A.S. Elhwuegi& S.S. Ahmed)
3. Science
4, http://www.benghazi.edu.!
5. http://toxnet.nim.nih.gov,
6. Practical notes
Course Duration 28 weeks
Delivery Lectures
Practical classes (Lab experiments+ computerized experiments simulation)
Tutorials and group discussions
E- tutorials (if applicable)
Presentations
Assignments (if applicable)
Videos.




Course Objectives: A. Knowledge and understanding:

Demonstrate the different methods of biological assays and the application of
statistical tests in these assays.

B. Intellectual Skills:

Design screening methods for different drug groups.

C. Professional and Practical Skills:

Screening of newly discovered drugs.

D. General and Transferable Skills:

1d-Design a research project using biological assay methods.

2d-Interpret, critically analyze, and discuss different experimental results and
research papers.

Course Assessments Midyear Examination 20.0%

Practical continuous Assessment 10.0%
Quizzes, reports, presentation 10.0%
Final practical Examination 20.0%
Final written Examination 40.0%
Total 100%

Content Breakdown Topical Coverage

Session 1 (Week 1) Introduction
Definition; assay, bioassay, standardization, biostandardization, international
units. Objectives of bioassay, principles of bioassay. Requirements. Advantages
and disadvantages of bioassay.

Session 2 (Week 2) Biological variation and how to reduce it. Use of controls and reference
standard, Type of control. Limitation in animal experiments. How to perform
bioassay.

Session 3 (Week 3) Methods of bioassay
1-Direct methods; a-Bioassay of Digitalis. b-Bioassay of D- tubocurarine
2-Graded response methods.
a-Direct method techniques.
b-Multiple point bioassay.

(i) 3-point as say
(ii) 4- point assay
(iii) 6-point assay
Their advantages and disadvantages. Introduction of bioassay

Session 4 (Week 4) Toxicity studies: Acute toxicity test, Sub-acute toxicity tests, Sub-chronic toxicity
tests and
Chronic toxicity tests. Otherstudies; Clinical studies and clinical trials:
objectives, Principle, Phases and Sequential trials.

Special Tests: Teratogenicity, Carcinogenicity.

Session 5 (Week 5) Bioassay of Hormones
1-Anterior purity hormones: Growth hormones, Prolactin, hormones
Gonadotropic
ACTH and TSH (thyrotrophin).
2-Posterior pituitary hormones: Oxytocin, Vasopressin.




Session 7 (Week 7)

3-Peripheral hormones; Insulin and methods to produce experimental diabetes,
Glucogen, Corticosteroids, Calcitonin, Thyroxin,

Session 8 (Week 8) Parathyroid hormones and Sex hormones and related drugs (Oestrogens.
Progestrone, Androgens. And Anabolic Steroids).

Session 9 (Week 9) Bioassay of Biological Products; Heparin, and Vitamins: A, Dand C.

Session 10 (Week 10) Bioassay (wherever applicable) and screening of drugs.

Introduction: Definitions and typed of screening objectives and principles.
Screening of drugs, type of screening.

Session 11 (W- 11)

Session 12 (W- 12)

Session 14 (W- 14)

Midterm Assessment

Session 15 (Week 15)

1- Simple screening, 2-Blind screening:
a-Neuropharmacological observations, , b-Cardiovascular system tests. C-2-
Cardiovascular system tests and 4-Tests on guinea pig ileum andvas deferens
preparation. 3- Programmed screening.

Session 16 (Week 16)

Screening of important systemic drugs.
a) Autonomic drugs: a) Cholinergic and anticholinergic. b) Adrenergic and ant
adrenergic. c¢) mixture of adrenalin and nor-adrenaline. d) Ganglion blocking
agents.

Session 17 (Week 17)

b) Muscle relaxants

Session 18 (Week 18)

c) Cardiovascular system
Screening for antihypertensive drugs. Methods of producing experimental
hypertension.

Session 19 (Week 19)

Screening for cardiotonic drugs. Experimental methods to produce heart
failure. Screening for diuretic activity.

Session 20 (Week 20)

Screening for anti-arrhythmic activity. Experimental methods to produce
arrhythmias in animals.
Screening for anti-anginal activity.

Session 21 (Week 21)

Drugs used for gastro-intestinal tract.
Screening for anti-peptic ulcer activity. Methods to produce experimental
gastro-intestinal tract.
Screening for antidiarrheal activity and Screening for purgative action of a drug.

Session 22 (Week 22)

Drugs used for central nervous system

A-Psychopharmacological drugs, including experimental methods.
1- Screening for anti-psychotic activity. Drugs for schizophrenia and
Antidepressant drugs
2-Screening for anti-anxiety drugs;

B- Screening for hypnotic drugs, b-Screening for anticonvulsant activity-

Various
experimental methods.

Session 23 (Week 23)

C-Anti-parkinsonism drugs-experimental parkinsonism.

D-Screening for analgesic activity-experimental pain models.

E-Screening for anti-pyretic and anti-inflammatory activity-different models
of




experimental inflammation (acute and chronic).

Session 24 (Week 24)

Bioassay of histamine and other autocoids (Angiotensin, 5-HT, bradykinin,
Prostaglandins

Session 25 (Week 25)

Drugs in malignancy-methods to produce experimental tumors.

Session26 (Week 26)

Miscellaneous topics.
-Preliminary studies in toxicity evaluation
-Study of antagonistic activity-types of antagonists-study of determination of
competitive and non-competitive antagonism

Session 27 (Week 27

-Physiological salt-solutions

Session 28 (Week 28)

-Radio-immunoassay-principles and methods

Final Exam

Practical Work

1-Whole Animal: Irwin Primary Test Table

2-Standard Response on Cat Blood Pressure and Nictitating Membrane
(Demonstration only).

3-Methods of Bioassay

Models for Screening:

4-Photoelectric Cell Meter for Measurement of Spontaneous Motor Activity.
5-The Plus Maze for Screening of Anxiolytic and Measuring the SMA
(Demonstration only).

6-Swimming Maze for Screening of Antidepressant Drugs.

7-Muricide behavior.

8- Final Practical Exam.

Practical Exam

Students are expected to attend every session of class, arriving on time.
Absences are permitted only for medical reasons and must be supported with
a doctor’s note.

Generic Skills

Independent learning, critical thinking, and problem solving.
Basic IT and presentation skills.

Integration of different fields of knowledge.

Team working.

Communication skills.

Course Change

The details of course contents are updated according to the outcomes of new
research and published paper. Content of the courses is revised on an ongoing
basis to ensure that the course fit the graduation competences and community
needs. Any changes will be approved by the department’ scientific committee
and department council.




Medicinal chemistry lI

1 Course name

Medicinal chemistry II

2 Course Code

BP405

3 Course type:
/general/specialty/optional

General

4 Accredited units

4 units (3 hrs./week theoretical
2 hrs./week practical)

5 Educational hours

5 hours/week

6 Pre-requisite requirements

Medicinal chemistry I, Organic chemistry | & I,
pharmacology | & II

7 Program offered the course

Department of pharmaceutical chemistry

8 Instruction Language

English

9 Date of course approval

12/2021
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Brief Description:

The course includes the study of agents that used as antiseptic and
disincentive, antimicrobial drugs as well as study of CNS depressant and
stimulants, analgesic with knowledge of the relationship between structure
and biological activity. The course also deals with the hormones and
antineoplastic agents. It deals with studying the mechanism of action,
synthesis and drug metabolism of some drugs.

Textbooks required | o Wilson and Gisvold's Textbook of Organic Medicinal and Pharmaceutical
for this Course: Chemistry Applied Therapeutics: The Clinical Use of Drugs.
* Foye's Principles of Medicinal Chemistry.
» Textbook of medicinal chemistry Volume .
* Textbook of medicinal chemistry Volume II.
e Experiments in Pharmaceutical Chemistry.
» Advanced Practical Medicinal Chemistry.
¢ David G Watson-Pharmaceutical and medicinal chemistry.
Course Duration 28 weeks
Delivery » Lecture-based, Group interaction and discussion, medical clerkship .....etc.
Course Objectives: By the end of the course, students should be able to:
* Mention the physicochemical properties of different drugs
* Understanding the mode of action of drugs and way bonding to their
receptors, and overcome adverse effect
e Development and synthesize new drugs
¢ Classify the newly discovered drugs
Course Assessments | - Midyear exam 20%
- Quizzes, reports, presentation 10%
- Lab activities, exam 10%
- Final Practical exam 20%
- Final theoretical exam 40%
- Total 100%
Content Breakdown | Content Breakdown Topical Coverage
Topical Coverage
Sessionl( Week 1) Unit I: Chemotherapy:
* Antiseptic and disinfectants: preparation, action, uses:
a) Benzalkonium chloride: structure, action and uses,
b) Alcohols: Ethanol, Synthesis, concentration, uses as antiseptic.
c) Isopropyl alcohol: structure, uses, preparation.
d) Ethylene oxide: method of preparation, uses as antiseptics.
e) Formalin: structure, method of preparation, uses.
Session 2(Week 2) a) Boric acid: structure and uses.

b) Gentian violet: structure, method of preparation, uses.

¢) Phenol: preparation, mechanism of action, uses.

d) Cresol: (orth, meta, para): uses.

e) Hydrogen peroxide: composition, mechanism of action as an
oxidizing agent, uses.

f) Chlorothymol: preparation, uses.




g) Chloroxylenol (Dettol)®: structure, uses.

h) Potassium permanganate: as an oxidizing agent, concentration, uses.

i) lodine: solubility, concentration, mechanism of action,

i) Sliver nitrate: medical uses.

k) Organic halogenated compounds as chloramine and Chloramine T:
action, structure, uses.

I) Mercurochrome: structure, uses.

Session 3 (Week 3)

Preservatives:
a) Benzyl alcohol: composition, preparation, and methods of uses.
b) Beta-phenyl alcohol: composition, preparation, and methods of uses.
Sodium benzoate: composition, preparation, and methods of uses.

Session 4 (Week 4)

Antimicrobial and antibiotics:
a) Sulpha drugs and miscellaneous antibacterial, general method of
synthesis of sulph drugs; trimethoprim and its synthesis

Session 5 (Week 5)

* Antibiotics:

a) Beta-lactam antibiotic; penicillin, cephalosporin, and beta-lactamase
inhibitors.

b) Chloramphenicol including stereochemistry

c) Tetracycline

d) Polypeptide inhibitors;
representatives)

e) Macrolide antibiotics: erythromycin (as representatives)

f) vi. Miscellaneous antibiotics: Fusidic acid, lincomycin and novobiocin

Bacitracin and polymycin B (as

Session 6 (Week6)

e Antimycobacterial agent: concepts of multi-drug therapy (MDT)
a) Antitubercular agents: synthesis of PAS, INH, and ethambutol
b) ii. Antileprotic drug: synthesis of dapsone

Session 7 (Week7) + Antifungal agents: synthesis of miconazole.
Session 8 (Week 8) o Antiviral agents and an introduction of current anti-AIDS therapy
Session 9 (Week9) * Antimalarial agents: synthesis of chloroquine and primaquine
¢ Anthelmintics: synthesis of diethylcarbamazine citrate, pyrantel pamoate,
and mebendazole
Session 10 (Week10) | Antiamoebics: synthesis of metronidazole and diloxanide furoate
Session 11(Weekl1)
Session 12 (Week12) Assessment
Session 13 (Week13)
Session 14 (Week14)
Session 15 (Weekl5) | Unit ll: Central nervous system depressant:

® General anesthesia
s Anxiolytic, Sedative, and hypnotic agent (synthesis of phenobarbital,
diazepam, and gluethimide)
a) Benzodiazepines. li. Barbiturates
b) Miscellaneous sedative Hypnotics
-Amides and imides
-Alcohol and their carbamate derivatives




-Aldehydes and their derivatives

Session 16 (Week16)

» Antipsychotics
a) Synthesis of chlorpromazine, and haloperidol
b) Phenothiazine
c) Ring analogies of phenothiazines (Thioxanthines, Dibenzoxazepines,
and Dibenzodiazepines)

Session 17 (Weekl17)

a) Fluorobutyrophenones
b) B-Aminoketones

c) Benzamides

d) Antimanic agents

Session 18 (Week18)

e Anticonvulsant or Antiepileptic drugs (synthesis of phenytoin,
ethosuximide, carbamazepine, and valporic)
a) Barbiturates
b) Oxazolidinones
c) -Succinimides
d) Benzodiazepines
e) Ureas and monoacylureas (Phenacemide)
a) Misellaneous agents (primidone)

Session 19 (Weekl9) | o CNS depressant with skeletal muscle relaxant properties
a) Agents used in acute muscle spasm
b) Drugs used in spasticity
Session 20 (Week20) | Unit Ill: CNS Stimulants:
a) Analeptics
b) Methylxanthines
c) Central sympathomimetic agents (Psychomotor stimulants)
d) Monoamine oxidase inhibitors
e) Tricyclic antidepressant compound
Session 21 (Week21) | o Psychedelics
a) Indolethylamines
b) 2-Phenylethylamines
c) Agents possessing both indolethylamines and a phenylethylamines
moiety
d) Dissociative agents
e) Depressant — intoxicants
Session 22 (Week22) | Unit VI: Analgesic and NSAID:
= Narcotic analgesics
a) Morphine derivatives
b) Morphinaons and benzomorphinons
c) Mepridine derivatives
e Antitussive agents
Session 23 (Week23) | e Non-narcotic analgesics (NSAID)

a) Salicylates
b) Arylacetic acid derivatives
c) Aniline and P-aminophenol derivatives




d) Pyrazolone and pyrazolidinone derivatives

Session 24 (Week24) | Unit VIl: Hormones:
e Steroidal hormones (sex hormones)
a) Male sex hormones
b) Female sex hormones
c) Contraceptives
Session 25 (Week25) d) Adrenocorticoids
e) Mineralocorticoids
e Other hormones
a) Thyroid hormone
b) Pancreatic hormones
¢) Adrenal medulla hormones
d) Pituitary gland hormones and hypothalamic hormones
Session 26 (Week26) | IX: Development of drugs (drug design):
a) Genesis of drugs (natural sources, semisynthetic drugs, and synthetic
drugs)
b) Serendipity (accidental discovery)
¢) Random screening
d) Rationally directed random screening
e) Rationally directed metabolite approach
f) General processes (simplification “disjunction”, replication,
hybridization, and addition)
g) Special processes
Session 27 (Week27) | o Special processes
a) Vinylogy principle
b) Increase or decrease of the alkyl chain
¢) Isosteric substitution (isosteres and bioisosters)
d) Introduction of bulky group
e) Electron withdrawing and electron donating groups
f) Others
Session 28 (Week28) | o Soft and hard drugs
* Methods of lead optimization (topless sequential methods “pi,sigma, es”
e Drug latentiation (Prodrugs, bioprecursors, and targeted drugs)
e Antimetabolite approach
Molecular modelling (docking small molecule, homology modelling and
molecular dynamic)
Practical work » Practical Part:
(one/week) A. Analysis of different examples of pharmaceutical chemicals and

pharmaceutical dosage forms according to the official methods

1. Anti-inflammatory (Methyl salicylate, Naproxen, Phenazone,
Phenylbutazone, Indomethacin, and Aspirin)

2. Antibiotics (Amoxicillin, Penicillin, Benzyl penicillin, Cephalexin, Fusidic
acid, and Cycloserine)

3. Diuretics (Ethacrynic acid, and furosemide)

4. Oral contraceptive (Ethinylestradiol, Ethisterone, and mestranol)




5. Antineoplastic (Melphalan, Lomustine, and Chlorambucil)
6. Hypoglycemic (Chlorpropamide, and Tolazamide)
7. Antituberculosis (Isoniazid, and Pyrazinamide)
8. Antihistaminic (Dimethydrinate, and Chlorpheniramine)
9. Sedative hypnotics (Chloral hydrate, Glutethimide, and mebrobamate)
10. Antiseptics (Mercurochrome, and Resorcinol)
B. Analysis of active constituents of different pharmaceutical dosage
forms
1. Aerosol inhalations:
i. Isoprenalions sulphate inhalation: ferrous chelate formation
“spectrophotometry”.
ii. Albuterol inhalation: colored derivative with p-
dimethylaminoaniline “spectrophotometry”.
2. Creams (analysis of triamcinolone cream by isoniazid method
“spectrophotometry”
3. Qintments:
i.  Sulphur ointment: by oxidation to thiosulphate (titration
method).
ii.  Benzoic and salicylic acid ointments by acid-base titration
4. Suppositories:
i.  Glycerin suppositories: determination of glycerol content by
oxidation with sodium metaperiodate by titration method.
ii. Neo-haemorrhan suppositories containing.
- Prednisclone acetate by phenyltetrazole method
“spectrophotometry”.
- lignocaine (xylocaine) by acid-dye method: methyl orange or
bromocresol purple by spectrophotometry
- Zinc oxide and aluminum acetate by Compleximetric
method.
C. Docking programs (MOE, autodock and Schrodinger), homology
modeling and molecular dynamics.
Practical Exam
Attendance Students are expected to attend every session of class, arriving on time,
Expectations returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported with
a doctor’s note.
Generic Skills The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their lives,
including skills enabling them to be life-long learners. To ensure graduates
have this preparation, such generic skills as literacy and numeric, computer,
interpersonal communications, and critical thinking skills will be embedded
in all courses.




Quality Control and Drug Analysis

1 | Course name

Quality control and drug analysis

2 | Course Code

PH 406

3 | Course type:

/general/specialty/optional Specialty

4 | Accredited units

4 units (3 hours theoretical and 2 hours practical)

5 | Educational hours

5 hours/week

6 | Pre-requisite requirements Analytical chemistry, instrumental analysis, pharmaceutics

and medicinal chemistry

7 | Program offered the course

Department of pharmaceutical chemistry

8 | Instruction Language

English

9 | Date of course approval

12/2021

Brief Description:

This course deals with the various aspects of quality control and quality
assurance of pharmaceutical industries. It deals with the important aspects
like cGMP, QC tests, documentation, quality certifications and regulatory
affairs.

The subject also provides an opportunity for the student to learn GMP, GLP,
CGMP, ICH rules in pharmaceutical dosage form. The course covers also the
analytical criteria for drug quality assessment, Procedures of QC, Functional
group analysis, Titrimetric methods of drug analysis and Stability studies. In
addition, the course deals with study of the automation in pharmaceutical
analysis, assay of drugs and related substance in biological fluids and
radiopharmaceutical agents.

Textbooks required for
this Course:

1. Good Laboratory Practice Regulations, 2nd Edition, Sandy Weinberg Vol. 69.
2. Quality Assurance of Pharmaceuticals- A compendium of Guidelines and
Related materials Vol IWHO Publications.

3. How to Practice GMP’s — P P Sharma.

4. 1S0 9000 and Total Quality Management — Sadhank G Ghosh

5. The International Pharmacopoeia — Vol I, II, Ill, IV- General Methods of
Analysis and Quality specification for Pharmaceutical Substances, Excipients
and Dosage forms.

6. Good |laboratory Practices — Marcel Deckker Series.

7. ICH guidelines, 1SO 9000 and 14000 guidelines.

28 weeks




* Lecture-based, Group interaction and discussion, Use of video technique,

Delivery ;
practical classes.
Course Objectives: Upon completion of the subject student shall be able to;
1. know WHO guidelines for quality control of drugs
2. know Quality assurance in drug industry
3. know the regulatory approval pracess and their registration in Libya and
international markets
4. appreciate EU and ICH guidelines for quality control of drugs.
5. understand the cGMP aspects in a pharmaceutical industry
6. appreciate the importance of documentation
7. understand the scope of quality certifications applicable to
pharmaceutical industries
8. understand the responsibilities of QA & QC departments
Course Assessments 20% Assessment Exam
10% in lab activities
10% in class activities e.g.: quizzes
40% Final theoretical exam
20 % Final Practical Exam
Total 100%
Content Breakdown Content Breakdown Topical Coverage
Topical Coverage
Session 1 (Week 1) Unit I: Introduction: (3 hr)
e Definitions
= Drug quality control (QC), rules, QC lab. (Official and industry), lab
records.
e Quality assurance (QA), documentation, self-inspection and
validation process of food and drug administration of USK.
* Total quality management (TQM)
e Different types of ISO
* Organization dealing with drug legislations: FDA, European (EMEA),
Japanese and ICH system.
Session 2 (Week 2) Unit Il: GMP, GLP, CGMP, ICH rules (9 hr)
Session 3 (Week 3) e GMP, GLP, CGMP, ICH rules
Session 4 (Week 4) s GMP, GLP, CGMP, ICH rules
Session 5 (Week 5) Unit I11: introduction of new drugs: (3 hr)
s Drug registration: FDA, IVH, European and Libyan system of
registration.
o Stability testing for new drugs
e Drug approval process.
Session 6 (Week 6) Unit IV: Pharmaceutical quality control (3 hr)
* Product specifications (reference standards, raw materials, recipient,
in-process QC, finished product QC), batches recall, batch record.
Session 7 (Week 7) Unit V: Analytical criteria for drug quality assessment (2 hr)

ki, i




Types of criteria judging drug quality, pharmacopeial standards (USP,
BP, IP) specification of quality.

Session 8 (Week 8) Unit VI: Chemical purity and its control (2 hr)
e Drug impurities and limit tests, chiral purity
Session 9 (Week 9) Unit VII: Procedures of QC (4 hr)
* logicsequence of QC
e (Quarantine
» Sampling
* Interpretation of statistical data
* Integration of different results
s Types of errors
* Rejection of doubtful results
e Certificate of analysis
e Product release (raw materials, packaging materials and finished
products)
Session 10 (Week 10) Unit VIII: Stability studies (4 hr)
e Impurities and degradation products
Session 11 (Week 11)
Session 12 (Week 12) Assessment
Session 13 (Week 13)
Session 14 (Week 14)
Session 15 (Week 15) e Shelf-life determination
Session 16 (Week 16) | Unit IX: Dosage form analysis (3 hr)
¢ Inhaled dosage form, solids, semisolids, liquids, drops, injectable
drugs, transdermal patches, medicated forms.
e Multi-compeonent dosage forms.
Session 17 (Week 17) | Unit X: Functional group analysis (9 hr)
Session 18 (Week 18) e Functional group analysis
Session 19 (Week 19) » Functional group analysis
Session 20 (Week 20) | Unit XI: Titrimetric methods of drug analysis (6 hr)
e Volumetric methods (acid-base, gravimetry, compleximetry, redox
titration, ..etc. — i
Session 21 (Week 21) ¢ Volumetric methods (acid-base, gravimetry, compleximetry, redox
titration, ..etc.
Session 22 (Week 22) Unit XII: Instrumental methods of analysis (12 hr)
e UV-Visible, diodarry, flourimetry, spectroscopy (IR, FTIR, NMR, MS)
Session 23 (Week 23) e Electrochemical methods (polarography, potentiometry,
conductimetry, ..etc
Session 24 (Week 24) * Separation techniques (TLC, UP, TLC, GC, HPLC, CE)
Session 25 (Week 25) * Treatment of chromatographic data: qualitative and quantitative

analysis




» Hyphenation of separation techniques with detection tools.

Session 26 (Week 26)

Unit XII: Automation in pharmaceutical analysis (2 hr)

Session 27 (Week 27)

Unit XIV: Assay of drugs and related substance in biological fluids (2 hr)
Sample preparation; separation, and purification
Extraction procedures

Session 28 (Week 28)

Unit XV: Radiopharmaceuticals (2 hr)
Radiochemical methods, radioactive products, and radio labeling.
QC of radiopharmaceuticals.

Final theoretical Exam.

Practical work
(one/week)

Practical Part:

Analysis of different dosage form

Carrying out identification assay and physical parameters according to the
official pharmacopeial methods and / or develop manufacturing companies’
methods:

1. Assay of aspirin tablets using UV-visible -- BP 2013.

2. Assay of paracetamol tablets using UV-visible — BP 2013.

3. Assay of nalidixic acid suspension —BP 2013,

4. Assay of enalapril tablets by potentiometer titration.

5. Assay of sodium bicarbonate infusion by direct acid titration — BP 2013,

6. Assay of chloramphnicol eye drop by UV-visible — PB 2013,

7. Assay of pyridoxine tables by UV-visible.

8. Assay of ORS sachet by UV-visible.

9. Detection of Zn in insulin using atomic emission spectroscopy.

10. Assay of tretinoin (Retina A)* gel using UV-divisible—BP 2013.

11 Assay of Nifedipine tables using HPLC — BP 2013.

Practical Exam

Attendance
Expectations

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported with
a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their lives,
including skills enabling them to be life-long learners. To ensure graduates
have this preparation, such generic skills as literacy and numeric, computer,
interpersonal communications, and critical thinking skills will be embedded in
all courses.




Pharmacy Practice

1 Course name

Pharmacy Practice

2 | Course Code PH 407
3 Course type: Specialty
/general/specialty/optional

4 Accredited units

3 Units (Theoretical 2 Lecture/Week

Practical 2 hours/Week)

5 Educational hours

4 hr/week

6 Pre-requisite requirements

Pharmaceutics |, Il and Pharmacology |, Il

7 | The program offered the course

Department of Pharmaceutical care

8 Instruction Language

English

9 Date of course approval

12/2021

1st ed. Chennai:

Brief Description: | The course provides the students with knowledge in pharmacy practice laws and
therapeutic plan. Also provides the students with the knowledge about Patient's
factor's in drug-product selection. Study the Responding to symptoms in
pharmacy practice. The course provides the students with information in
pharmacy system. In this course the students will be learning various skill such
as dispensing of drugs, responding to minor ailments by providing suitable safe
medication, patient counselling for improved patient care in the community set
up.

Textbooks 1. Parthasarathi G, Karin Nyfort-Hansen, Milap C Nahata. A textbook of Clinical

required for this | Pharmacy Practice- essential concepts and skills,

Course: OrientLongman Private Limited; 2004.

2. William E. Hassan. Hospital pharmacy, 5th ed. Philadelphia: Lea &
Febiger;1986.
3. Tipnis Bajaj. Hospital Pharmacy, 1st ed. Maharashtra: Career Publications;
2008.
4. Scott LT. Basic skills in interpreting laboratory data, 4thed. American Society
ofHealth System Pharmacists Inc; 2009.
5. Parmar N.S. Health Education and Community Pharmacy, 18th ed. India: CBS
Publishers & Distributers; 2008.
Journals:
1. Therapeutic drug monitoring. ISSN: 0163-4356
@‘:._;_“\ 2. Journal of pharmacy practice. ISSN : 0974-8326
A BT UR
’.zf'/' ?5/,__.. ANA!
/2 NS \Y
: \E, \%7 1
lﬁ B\ \__’3“193‘)‘—?3:"' '-
WS = s
e




3. American journal of health system pharmacy. ISSN: 1535-2900 (online)
4. Pharmacy times (Monthly magazine)

Course Duration

28 week

Delivery

Lectures

Practical classes (Lab experiments+ computerized experiments simulation)
Tutorials and group discussions

E-tutorials (if applicable)

Presentations

Assignments (if applicable)

Videos.

Course Objectives:

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

1. know various drug distribution methods in a hospital

2. appreciate the pharmacy stores management and inventory control
3. monitor drug therapy of patient through medication chart review and
clinical

review

4. obtain medication history interview and counsel the patients

5. identify drug related problems

6. detect and assess adverse drug reactions

7. interpret selected laboratory results (as monitoring parametersin
therapeutics) of

specific disease states

8. know pharmaceutical care services

9. do patient counseling in community pharmacy.

10. appreciate the concept of Rational drug therapy.

Course
Assessments

Midyear Examination 20.0%

Practical continuous Assessment  10.0%

Quizzes, reports, presentation 10.0%

Final practical Examination 20.0%

Final written Examination 40.0%

Total 100%

Content
Breakdown Topical
Coverage

Content Breakdown Topical Coverage

Session 1 (Week 1)

Unit I: Pharmaceutical care: 8 hr.
e |[ntroduction to Pharmaceutical care
e Pharmaceutical care and the scope of Pharmacy Practice
e Essential components of pharmaceutical care

Drug related problems.
* The response of the profession of pharmacy to drug related problems.
e Exploration of the drug process.
®  Clinical skills and Pharmacist's role in pharmaceutical care.




Session 2 (Week 2) | The development of the concept of pharmaceutical care.
®» The pharmacist's functions.
e Functions related to the individual patient.
s Functions related to the community.
Session 3 (Week 3) ® The Pharmacist's Working up of Drug Therapy (The PWDT process)
e Data collection (Patient data, patient past medical history, patient
family history, patient social history, patient history of present illness,
physical finding, laboratory and test results.
Session 4 (Week 4) s Clinical Skills and Pharmacist’s role in pharmaceutical care
e Pharmaceutical car as the model of Pharmacy Practice
Session 5 (Week 5) | Unit Il: Therapeutic Plan 8hr.
» The CORE pharmacotherapy plan
s The CORE pharmacotherapy problems.
e The FARM progress note
Session 6 (Week 6) | Patient's factors in drug-product selection:
e The pharmacist's responsibility and role in drug product
selection
e Factors affecting drug-product selection
e Patient acceptance consideration.
* Patient age consideration
* Environmental consideration
Session 7 (Week 7) * Disease state consideration
e Patient compliance
e Biopharmaceutical consideration
Session 8 (Week 8) » Performance of drugs in clinical practice and factories effects their
methods of presentation
* Concept of optimized drug products and controlled release delivery
systems (CR-DDS)
1. Definitions
2.0ptimized controlled release (CR) products
3.Advantages of sustained /controlled drug therapy
4.Categories of non-immediate delivery systems
5.Types of CR-DDS (examples)
Session 9 (Week 9) | Unit Ili: Drug supply (6 hours)
® The goal of drug supply
e The drug supply process
Session 10 (W- 10) e Problems inthe drug supply process




Session 11 (W11)
Session 12 (W 12) | Midterm Assessment
Session 13 (W 13)
Session 14 (W 14)

Session 15 (W 15) e Improving drug supply
e The dimensions of drug supply

Session 16 (W-16) | Unit IV: Responding to symptoms in pharmacy practice through OTC and
counseling:
¢ Responding to symptoms in Pharmacy Practice 10 hours)
¢ The Communication Process
1.The goal of effective communications
2.The scope of medication-counseling sessions
a) Inorganized health care setting
b) Inthe community setting
3.Patient assessment and consultation self-medication
a) Importance of communication skills.
b) Provision of pharmaceutical care through
Patient-Pharmacist communication process

Session 17 (W-17) | Non-Prescription medications (OTC medications)

e OTC criteria according to international stranded
s Label requirements for non-prescription medicine
* Non-prescription medication as a primary therapy and related
conditions
a) Antidiarrheal and other gastrointestinal products
b) Laxative products
¢) Antacids and other gastrointestinal reflux disease products

Session 18 (W-18) | d) Cold and Allergy product

e) Internal analgesics (management of headache, pain and fever)
f) Menstrual products

g) Acne Products

h) Others

Session 19 (W- 19) In-home monitoring devices

4- In-Home testing and monitoring devices
a) Diabetes care products and monitoring kits
b) Pregnancy testing and ovulation prediction testing kits
c) Fecal occult blood kits

d) Cholesterol monitoring kit
e) Home blood pressure and temperature monitoring




f) Home respiratory devices

Session 21 (W- 21) | UnitV: Dispensing prescriptions2 hr.

Session 22 (W- 22) | Unit VI: Mathematical principles of drug therapy 2 hr.

Session 23 (W-23) | Unit VIl: Pharmacy system 6 hr.

Session 24 (W- 24) | Pharmacy system

Session 25 (W- 25) | Pharmacy and therapeutic committee

Organization, functions, Policies of the pharmacy and therapeutic committee in
including drugs into formulary, inpatient and outpatient prescription,
automatic stop

order, and emergency drug list preparation,

Session26 (W-26) | Unit VIII: Pharmacy information and research 4 hr.

Session 27 (W- 27 Pharmacy information and research

Session 28 (W- 28) Pharmacy information and research
Final Exam

Practical Work One lab per week:

N.B. Practical sessions are illustrating the theoretical concepts of the above

Attendance Students are expected to attend every session of class, arriving on time.

Expectations Absences are permitted only for medical reasons and must be supported with a
doctor’s note.

Generic Skills Independent learning, critical thinking, and problem solving.

Basic IT and presentation skills.

Integration of different fields of knowledge.

Team working.

Communication skills.

Course Change The details of course contents are updated according to the outcomes of new
research and published paper. Content of the courses is revised on an ongoing
basis to ensure that the course fit the graduation competences and community
needs. Any changes will be approved by the department’ scientific committee
and department council.
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Research Methodology and Graduation Project

1 Course name

Research Methodology and Graduation Project

2 Course Code PH 409
3 Course type: General
/general/specialty/optional

4 Accredited units

2 Units (Theoretical and project)

5 | Educational hours 2 hr/week
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6 Pre-requisite requirements

Courses of pharmacy

7 The program offered the course

Departments of pharmacy college

8 Instruction Language

English

9 Date of course approval

12/2021

Brief Description:

The study of this course includes two parts: the methodology of research and the
project. The course will provide an overview of the important concepts of
research design, data collection, statistical and interpretative analysis, and final
report presentation. The second part of the course includes training the student
to choose a research point, whether practical or theoretical, and to delve into it,
and training him on how to conduct experiments or collect and analyze data, how
to write it and the references on which he relied in his research, and how to
present them before a committee to evaluate the work he did.

Textbooks required
for this Course:

1. Research Design: Qualitative, Quantitative, and Mixed Methods Approaches
Publisher: SAGE Publications, Inc; Fourth Edition, 2013

2. Trochim, W.M K., 2005. Research Methods: the concise knowledge base,
Atomic Dog Publishing.

3. Fink, A., 2009. Conducting Research Literature Reviews: From the Internet to
Paper. Sage Publications

Course Duration

28 weeks (research methodology + Project)

Lectures
Project
Presentations

Course Objectives:

This course will be designed to enable students to meet the following final
terminal learning objectives:

- Prepare a preliminary research design for projects in their subject matter
areas.

- Accurately collect, analyze and report data

- Present complex data or situations clearly

- Review and analyze research findings that affect their agency

Course Assessments

Methodology of research 30%

Project 70% (30% superviso} and 40% discussion committee.

Total 100%

Content dreakdown

Topical Coverage

Session 1 (Week 1)

Introduction and Basic Research Concepts

Session 2 (Week 2)

Objectives of research

Session 3 (Week 3)

Types of research

Literature review

Session 4 (Week 4)

Formation of research objectives

Variables




Session 7 (Week 7)

Data collection

Session 8 (Week 8) | Data analysis and interpretation
Session 9 (Week 9) | Data analysis and interpretation (continue).
Session 10 (W-10) | Research ethics
Session 11 (W- 11)
Session 12 (W-12) Midterm Assessment
Session 13 (W- 13)
Session 14 (W- 14)
Session 15 (W-15) Computer and its role in research, Use of statistical software SPSS
Session 16 (W- 16) | Writing a research proposal
Session 17 (W-17) | References
Session 18 (W- 18) | Review
Session 19 (W-19) | Review
Session 20 (W- 20) Final Exam
Practical Work Project work
Attendance Students are expected to attend every session of class, arriving on time. Absences
Expectations are permitted only for medical reasons and must be supported with a doctor’s
note.
Generic Skills Independent learning, critical thinking, and problem solving.
Basic IT and presentation skills.
Integration of different fields of knowledge.
Team working.
Communication skills.
Course Change The details of course contents are updated according to the outcomes of new

research and published paper. Content of the courses is revised on an ongoing
basis to ensure that the course fit the graduation competences and community
needs. Any changes will be approved by the department’ scientific committee
and department council.
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