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The following are the courses offered by the respective departments in the Master's Degree:

Required Courses

4l @l e Y

No. nggze Course Title IC—:IE)eudrlst 28l audl
Aalad) Ol yaall
1 PP 601 | Research Methods & Scientific Writing 2 Aalall AT 5 Cand) (3 5k
2 PL 601 | Statistics & Biostatistics 1 sl slaa¥l g clasy)
3 | PM602 | Bioinformatics 1 4 saall Axila gl
rosandl 5450 and Ay laY) dparadill il il
4 | PM601 | Molecular Biology & Genetics 1 L6l 5 3k jall elal)
5 PL 702 | Molecular Basis of Drug Actions 1 Salal) Ll A el Guld)
6 PL 703 | Introduction to Pharmacology 2 452y e daria
7 PL704 | Advanced Pharmacology 3 piiall 4y 50Y1 ale
8 PL705 | Advanced Topics in Toxicology 2 oyl ale 8 daatie ayal ga
9 PL706 | Advanced Pharmacotherapeutics 2 dadgial) 430 gall CilbaMal)
10 | PL707 | Applied Experimental Pharmacology 2 en ol kil 4 50Y) ale
11 | PL 800 | Thesis Research 18 Dbl Al Eanay
Adanall e LasSll and - 4 e ¥ duacaddl) G Rl
12 | PC 701 | Chemical Kinetics & Drug Stability 2 35 g2 L 5 ALl A 5al)
13 | PC 702 | Analytical & Instrumental Methods 2 all g aallas 5,k
14 | pc703 gcd[\;arllrjggd Analytical Quality Assurance 3 BAECEAPENRIN g eJS-:jj;
15 | pPC 704 éﬁ(\e/;r:gﬁ?/ Organic Pharmaceutical 2 et Alaea 2 gme slia
16 | PC 705 | Advanced Pharmaceutical Analysis piall Jauall Jalasl)
17 | PC706 | Advanced Medicinal Chemistry daaiie Ak cLiaS
18 | PC800 | Thesis Research 18 Dftualall Al ) Sny
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I1. Elective Courses

A LA @ jha sl

Course . Credit .
) sl
Code Course Title Hours AL au
pyand) 5250V anid Lea oy il ) yia
PL LO8 | Therapeutics in Special Populations ol (e dalall Cldl) & Gladle

PL LO9 | Pathophysiology of Human Disease 2l lae ) il g ol
Y Ll Y
PL L10 | Pharmacogenomics 1 (s sall )y ) ale

& Pharmacogenetics
4 | PL L11 | Immuno-Pharmacology 1 delid) 4553 le
5 | PL L12 | Cancer Biology 1 Ola_udly palal) byl le
6 | PL L13 | Analysis of Body Fluids 1 psal) Ji) as Jlas
7 | PL L14 | Advanced Clinical Biochemistry 1 daaiall 4SISY) 4, suall e Laasl)
8 | PL L15 | Neurochemistry 1 dnasll cLasll
Adaall cluesll aud lea jhay @il ) e
PC LO7 | Formulation Chemistry 1 sl sall Gl pa eliasS
PC L08 | Drug Synthesis 1 A 52Y) Galas
PL L13 | Analysis of Body Fluids gl i) gaw Jalas

Required courses offered by any department could be mutually accepted as elective courses in
other departments.

Courses may be offered in the summer semester to meet the needs of the graduate students.
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I. Department of Pharmacology & Toxicology (PL)

M Q\JJS.Ab.J.AEM Sile L 4}:\.&.{: u_z\J)sA laliza &_11.91..;.»4 (d‘;\ﬁ\ g;“‘\‘)i\(s ag”) :YJ‘

First Semester:

No. nggze Course Title ﬁ:)el?rg el )
1 | PP601 Research Methods & Scientific 2 Aalal) AU 5 Gl (3 )k
Writing
2 | PL601 | Statistics & Biostatistics 1 S sl elas ¥ slasy)
3 | PM 602 | Bioinformatics 1 4 ) Aol slaall
4 | PM 601 | Molecular Biology & Genetics 1 EC PP PEITEENRFNY
5 | PL 702 | Molecular Basis of Drug Actions 1 Dl LA Ay el e
6 | PL 703 | Introduction to Pharmacology 2 452V ale danie

4.}.4.;4;.\ Q\J_)SA Badiza Cilela 10 ‘;\lﬂ\ G‘”\JJ\ dmsj\ :l:\..llj
Second Semester:

Course . Credit )
|
No. Code Course Title Hours el el
1 | PL704 | Advanced Pharmacology 3 adiiall 4y 5aY) ale
PL 705 | Advanced Topics in Toxicology 2 ple o Anse c:;j
3 | PL 706 | Advanced Pharmacotherapeutics 2 Aeaiiall 400 sall Clalal)
4 Applied Experimental ikl 4y 509 ale
PL 707 2 .
Pharmacology il
5 Elective Course 1 oW i
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Course . Credit "

P

No. Code Course Title Hours AL )
1 | PL LO8 | Therapeutics in Special Populations 1 ol (e dalall Cldl) & Gladle
PL LO9 | Pathophysiology of Human Disease 1 el slac V) Caills 5 ale
Oy aal yaY
3 | PL L10 | Pharmacogenomics 1 & sl 430550 ale

& Pharmacogenetics
4 | PL L11 | Immuno-Pharmacology 1 deliall 4590 ale
5 | PL L12 | Cancer Biology 1 Oty (il slall ale
6 | PL L13 | Analysis of Body Fluids 1 padl Qi) g il
7 | PL L14 | Advanced Clinical Biochemistry 1 daniial) 4SISY) 4 gaall ¢ Lia)
8 | PL L15 | Neurochemistry 1 dnazll el
Thesis Research
Course . Credit )
| o)
No. Code Course Title Hours DRl sy
1 | PL 800 | Thesis Research 18 PUNEARIRL MRt
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I1. Department of Pharmaceutical Chemistry (PC)

Apanadd Ol ) jie baains el 4 5 ddle <l e aains el 4 (Y1 ol )l Juadll) Y

First Semester:

Course . Credit .

| sl

No. Code Course Title Hours DAl o)
L PP 601 | Research Methods & Scientific 2 daalal) A1) Sl (350

Writing

2 | PL 601 | Statistics & Biostatistics 1 sl elan ¥l 5 clany)
3 | PM 602 | Bioinformatics 1 4 gaall dila slaall
4 | PCT701 Chemical Kinetics & Drug 2 iy dibasSl 48
Stability 4 5aY)
5 | PC 702 | Analytical & Instrumental Methods | 2 A5 Allas 5 5k

Anaiad’ Gl jie Blaire Glels 10 (‘;_'\\35\ ‘;u\ﬁl\ dmﬂ\) il
Second Semester:

Course . Credit ;

| sl

No. | "Sode Course Title Hours DRl ol
1 | e 7o | Advanced Analytical Quality 3 525 2SS 3 aaila ) e
Assurance of Drugs g1 5all Jalas
i i al 40 gac cLiaS

2 PC 704 Advar!ced Organic Pharmaceutical 2 e

Chemistry delilia
3 | PC 705 | Advanced Pharmaceutical Analysis 2 il Japall Jalasl)
4 | PC 706 | Advanced Medicinal Chemistry 2 adiiall dplall el
5 Elective Course 1 A ) ke
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No | Course . Credit .
| )
Code Course Title Hours el ol
PC LO7 | Formulation Chemistry 1 el gall il ) gom eLiasS
PC L08 | Drug Synthesis 1 4 9aY) (aalas
PL L13 | Analysis of Body Fluids 1 asall Ja) g Jalas
Oftwaldl sy &y @
e Thesis Research
Course . Credit .
| s
No. Code Course Title Hours el ol
1 | PC 800 | Thesis Research 18 Ddtualall Al sy
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Course Title Research Methods & Scientific Writing

Course Code PP 601 | Credit Hours 2 Lecture | 2 Tutorial |0 Practical | O

Department Pharmaceutics & Pharmaceutical Technology

Course objectives:

This course is designed to enhance students’ research skills by introducing general principles and

procedures of research methodology and experimental design in the field of pharmacy.
Students should learn the accurate sampling techniques, data collection and analysis, hypothesis
testing and interpretation of the results. Scientific writing will also be taught.

Course content:

Research areas in various pharmacy disciplines.

Drug literature retrieval and evaluation.

Experimental design and methodology to optimize the in-vitro and in—vivo experiments.
Design of single and multiple factors experiments (e.g. factorial design or others).
Response surface design.

Sampling techniques.

Data collection, reliability, validity and analysis.

Thesis preparation.

Ethical conduct in research.

Learning outcomes:

On successful completion of this course, the student should be able to:

Create effective search strategies of the drug literatures and critically evaluate the information
retrieved from various databases.

Use proper techniques in obtaining experimental samples.

Choose appropriate controls.

Design appropriate methodology, materials and instruments used in in-vitro and in-vivo
experiments.

Draw conclusions from the results of statistical tests.

Write scientific research paper and thesis preparation.
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Course Title Statistics & Biostatistics

Course Code | PL 601 Credit Hours 1 Lecture 1 Tutorial 0 Practical 0

Department Pharmacology & Toxicology

Course objectives:

This course deals with the area of statistics and biostatistics from basic up to advanced topics from
data collection, presentation, theory of probability, regression analysis, epidemiology and quality
control.

Course content:

Data collection, presentation & distribution.

Basic probability.

Statistical building blocks.

Confidence intervals.

Regression analysis (parametric and non-parametric).

Tests of statistical significance: Paired, pooled t tests & analysis of variance.
Epidemiology.

Statistical quality control.

Robust statistics.

Learning outcomes:
On successful completion of this course, the student should be able to:

Recognize how to identify data: quantitative data, either continuous, discrete, rank-order,
categorical data, data distribution or data presentation graphically.

Understand the basic theory of probability and normal distribution.

Discuss the following items of statistical building blocks including frequency distribution in the
form of histogram, normal (Gaussian) distribution.

Identify the concept of a confidence interval on a descriptive statistic, confidence interval on a mean,
estimated standard deviation and the Chi-square distribution.

Determine the suitable method for line regression and correlation parametric and non-parametric)
and how to deal with other regression: multiple, curved and logistic.

Analyzing difference among population means and testing the equality of two means.

Recognize the nature of epidemiology and types of epidemiologic studies.

Discuss the quality of analytical measurements using Shewhart charts for means, ranges and
establishing the process capability.

Outline robust methods for rank correlation, robust ANOVA, and weighted regression.
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Course Title Bioinformatics

Course Code | PM 602 Credit Hours 1 Lecture 1 Tutorial 0 Practical 0

Department Microbiology and Immunology

Course objectives:

Introduce the scope of computational biology to graduate students of Pharmacy who have been
completed their undergraduate degree.
Familiarize the students with bioinformatics software and web-based applications.

Acquire the ability to search for, analyze and submit molecular biology and gene technology data.

Allow the students to learn how to access new information and to continue learning beyond the limits
of this course.

Course content:

Definition, aims and components of bioinformatics.
Biological archives and public organizations.

Searching for drug side effects, interactions and publications.
Comparative analysis of sequences.

Protein structure and function and annotation of sequences.
Bioinformatics tools for gene technology.
Bioinformatics-based drug design.

Genomics, proteomics and metabolomics.

Learning outcomes:

On successful completion of this course the student should be able to:

Understand the interface of biological sciences and information technology.
Describe how bioinformatics tools can be used within pharmaceutical research.
Seek relevant information in biological and chemical databases.

Use bioinformatics programs for sequence search and alignment.

Explain the basics and resources of genotypic variations.
Search for drug side effects and interactions.

Recognize how bioinformatics tools are used for the development of novel drugs.
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Course Title | Molecular Biology & Genetics

Course Code | PM 601 Credit Hours 1 Lecture 1 Tutorial 0 | Practical 0

Department Microbiology and Immunology

Course objectives:

Demonstrate an understanding of the current concepts of DNA structure, maintenance and repair.
Introducing the students to the basics of molecular biology and biotechnology.

Explain the processes involved in gene organization, replication and expression.

Demonstrate an understanding of the tools used in recombinant DNA technology.

Comment on the applications of genomics and proteomics.

Explain the basic concepts of bioinformatics.

Course content:

Basic principles in molecular biology.

Macromolecular structure and interactions.

Regulation of gene expression.

Basis of inherited diseases and diagnostic molecular biology of genetic diseases.
Genetic variation & DNA finger printing.

Genomics, proteomics and bioinformatics.

DNA cloning and manipulations, and gene therapy.

Learning outcomes:
On successful completion of this course the student should be able to:

Understand the chemistry of nucleotides and nucleic acids.

Define the processes of replication, transcription and translation.

Comprehensive understanding of the theory behind the techniques used in modern molecular biology.
Describe recombinant DNA biotechniques.

Point out the significance of human genome project and the principles of gene therapy.

Describe the mechanisms of different molecular biology techniques used in diagnosis of genetic
diseases.

List several examples of mutations that cause some inherited diseases.

e Interpret the interrelationships between specific mutations and related inherited diseases.

e A critical awareness of how molecular biology techniques can be applied to biological problems.
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Course Title | Molecular Basis of Drug Actions

Course Code | PL 702 Credit Hours 1 Lecture 1 Tutorial 0 Practical 0

Department Pharmacology & Toxicology

Course objectives:
e This course is designed to promote the understanding of the molecular basis of drug action and
explore how drugs interact with various targets in the body to exert therapeutic effects.

Course content:

e Introduction: Molecular approaches to drug mechanism.
e Molecular pharmacology of receptors:
e Molecular basis of receptor subtypes.
¢ Receptor-ligand interactions.
¢ Signal transduction.
e Biochemical and molecular aspects of G-protein coupled receptors and their signaling mechanisms.
Molecular pharmacology of ion channels.
Molecular pharmacology of enzymes.
Hormone action and signal transduction.
Protein Therapeutics.
Cell cycle checkpoints and anti-cancer drugs.
Drug resistance/mechanisms.

Learning outcomes:
On successful completion of this course, the student should be able to:

e Explores how molecular biology, structural biology, and modern enzymology have revolutionized the
understanding of selective drug action and the development of new therapies.

e Analyzes molecular underpinnings of basic pharmacological principles e,g. receptor-ligand interactions,
signal transduction, biochemical and molecular aspects of G-protein coupled receptors and their
signaling mechanisms.

e Discuss the molecular pharmacology of channels and Enzymes.

e Analyze the complex relationships between drug concentration and effects.

e Evaluate and analyze how important phenomena in pharmacology take place like drug resistance,
tolerance, etc.

e Read, understand, and critically evaluate molecular pharmacology books, articles, and other sources
related to the molecular basis of drug actions.
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Course Title | Introduction to Pharmacology

Course Code | PL 703 Credit Hours 2 Lecture 2 Tutorial 0 Practical 0

Department Pharmacology & Toxicology

Course objectives:

e This course deals with advanced principles of pharmacokinetics, pharmacodynamics, drugs
affecting the autonomic nervous system, neuromuscular junction and pharmacology of autacoids.

Course content:

In-depth knowledge and updated information in the following areas, with emphasis on research-relevant
ISsues:

e Advanced principles of pharmacodynamics and pharmacokinetics.
Introduction to the autonomic nervous system.
Cholinergic neurotransmission and drugs modifying it (agonists and antagonists).
Adrenergic neurotransmission and drugs modifying it (agonists and antagonists).
Pharmacology of autocrine-paracrine mediators.

Learning outcomes:
On successful completion of this course, the student should be able to:

e Recognize the pharmacokinetics and pharmacodynamics basis affecting drugs.

e Distinguish the following items: volume of distribution, clearance, elimination half-life, first-order,

zero-order and dose-dependent kinetics of drug elimination, and drug metabolism.

Discuss drugs modifying cholinergic neurotransmission (agonists/ antagonists).

Compare drugs used in the treatment of myasthenia gravis.

Differentiate the mechanism of action of competitive & depolarizing neuromuscular blocking agents.

Select drugs modifying adrenergic neurotransmission (agonists/ antagonists) for different

pathophysiological states.

e Summarize pharmacological aspects of histamine, serotonin, prostaglandins, nitric oxide and peptides,
autocrine-paracrine mediators.
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Course Title | Advanced Pharmacology

Course Code | PL 704 Credit Hours 3 Lecture 3 Tutorial 0 Practical 0

Department Pharmacology & Toxicology

Course objectives:

e This course deals with advanced principles of neuro- and psychopharmacology as well as pharmacology
of the blood and cardiovascular system.

Course content:

In depth knowledge and updated information in the following areas with emphasis on research-relevant
ISsues:
e Analgesic drugs (narcotic and non-narcotic agents).
Drugs used in Parkinsonism, Alzheimer's, and senile dementia.
Sedative-hypnotics, antipsychotic, antidepressant drugs.
Antiepileptic drugs and drugs used in anesthesia and CNS Stimulants.
Drugs used in the treatment of anemias.
Antihyperlipidemic drugs.
Drugs used in disorders of blood coagulation, hypertension, coronary artery insufficiency, heart failure
and cardiac dysrhythmias.
Learning outcomes:

On successful completion of this course, the student should be able to:

e Compare the pharmacological aspects of treating acute and chronic pain.

e Identify opium addiction and its treatment, as well as acute morphine poisoning.

e Distinguish opioid receptor mixed agonist-antagonists and pure antagonists.

e Associate the pathophysiology of Parkinsonism, Alzheimer's, and Senile dementia with drugs used in
the treatment of these disorders.

e Classify and discuss the pharmacology of sedative-hypnotics, antipsychotic and antidepressant drugs.

e Apply knowledge of pathophysiology and types of epilepsy to the drug(s) of choice used in each type
of epilepsy.

e Compare among inhalational anesthetic agents, intravenous anesthetic agents and local anesthetics.

e Analyze the treatment regimens of hypertension.

e Discuss the pharmacology of drugs used in the treatment of cardiac dysrhythmias.

e Identify goals of therapy in heart failure and classify drugs used in the treatment of heart failure.

e Discover the role of renin-angiotensin system inhibition, vasodilators, 3-adrenergic blockers, diuretics

& aldosterone antagonists in heart failure.

Analyze the basis for their selection in different classes of heart failure.

e Distinguish between drugs used in the treatment of coronary vascular insufficiency.

e Discuss the pharmacological aspects of nitrates, calcium channel blockers (CCBs), and B-blockers in
angina and the basis for selection among these agents in angina.

e Deduce the different antihyperlipidemic drugs in the treatment of hyperlipidemia.

e Verify the pharmacological aspects of coagulant drugs and classify fibrinolytic (thrombolytic),
fibrinolytic inhibitors and antiplatelet drugs (antithrombotic).
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Course Title Advanced Topics in Toxicology

Course Code PL 705 | Credit Hours | 2 Lecture | 2 Tutorial | 0 Practical | O

Department Pharmacology

Course Objectives:

To deepen understanding of the mechanisms of toxicity at molecular, cellular, and systemic
levels.

To explore advanced methods for toxicological risk assessment and regulatory toxicology.

To examine emerging toxicants and novel research in environmental, pharmaceutical, and
industrial toxicology.

To critically analyze toxicological data and apply it to real-world scenarios.

To enhance skills in evaluating scientific literature and conducting independent research in
toxicology.

Course Content:

Molecular and Cellular Mechanisms of Toxicity
- Receptor-mediated toxicity
- Oxidative stress and redox signaling
- Apoptosis and necrosis pathways

Genetic and Epigenetic Toxicology
- DNA damage and repair mechanisms
- Epigenetic modifications and gene-environment interactions

Toxicokinetics and Toxicodynamics
- Absorption, distribution, metabolism, and excretion (ADME)
- Biotransformation and enzyme systems

Target Organ Toxicity
- Hepatotoxicity, nephrotoxicity, neurotoxicity, cardiotoxicity, etc.

Advanced Risk Assessment
- Hazard identification and dose-response assessment
- Exposure assessment and risk characterization
- Use of in silico and in vitro models

Regulatory and Forensic Toxicology
- Global regulatory frameworks (EPA, FDA, REACH)
- Toxicological aspects of forensic investigations

Nanotoxicology and Emerging Contaminants
- Toxicology of nanomaterials, microplastics, and endocrine disruptors

30



Llall i) ) daiy
2025

A Y o5 Hasla
i3 il 5 Al 20

e Toxicogenomics and Systems Toxicology
- Omics technologies in toxicology (genomics, proteomics, metabolomics)
- Computational modeling and systems biology approaches

e Environmental and Occupational Toxicology
- Ecotoxicology
- Human health impacts from occupational exposure

e Case Studies and Contemporary Issues
- Real-world toxicological events and their analysis

Learning Outcomes:

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

Analyze and interpret toxicological data using advanced methodologies.

Critically evaluate scientific literature and emerging research in toxicology.

considerations.

Explain complex toxicological mechanisms and pathways at the molecular and cellular levels.
Apply knowledge of toxicokinetics and toxicodynamics to predict toxicological outcomes.

Conduct comprehensive risk assessments, including data interpretation and regulatory

e Demonstrate understanding of toxicogenomic approaches and their applications in modern

toxicology.

e Integrate knowledge of environmental and occupational toxicology into public health decision-

making.
e Present toxicological findings effectively in both written and oral formats.
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Course Title | Advanced Pharmacotherapeutics

Course Code | PL 706 Credit Hours 2 Lecture 2 Tutorial 0 Practical 0

Department Pharmacology & Toxicology

Course objectives:

This course deals with advanced knowledge of endocrine and metabolic disorders, respiratory
pharmacology, drugs for gastrointestinal and liver diseases, renal Pharmacology and chemotherapeutic
agents.

Course content:

In-depth knowledge and updated information in the following areas, with emphasis on research-
relevant issues:

Thyroid gland hormones, thyroid drugs and antithyroid drugs.

Hormone and non-hormonal agents acting on bone mineral homeostasis.

Insulin and oral antidiabetic drugs.

Pharmacology of corticosteroids, sex hormones, anabolic steroids and antiandrogens.
Pituitary gland hormones.

Rational treatment of allergic disorders and pharmacology of bronchial asthma.

Rational basis for treatment of allergic rhinitis and urticaria.

Drugs used in peptic ulcer and reflux oesophagitis.

Antiemetic agents.

Drugs used in bowel and liver disorders, diuretics, antidiuretics, drugs used in urinary motility disorders
and urinary antiseptics.

Chemotherapeutic agents for treatment of bacterial, viral, fungal and tuberculous infections.
Cancer Chemotherapy.

Learning outcomes:

On successful completion of this course, the student should be able to:

Describe the pharmacology of thyroid, hormonal regulation of bone mineral homeostasis, drugs used to
treat osteoporosis, insulin and oral antidiabetic therapy.

Compare among available corticosteroids, their therapeutic uses, hazards and precautions during their
use.

Analyze the pharmacological properties, therapeutic uses, side effects and contraindications to the use
of sex hormones, anabolic steroids and antiandrogens.

Identify the role of pituitary hormones in the treatment of endocrine disorders.

Compare the pharmacological properties of chemical mediators of anaphylaxis, leukotrienes and
cytokines and identify the common causes and lines of management of allergic diseases, including
anaphylaxis, drug allergy, bronchial asthma, allergic rhinitis and urticaria.

Compare the mode of action, preparations, uses, side effects and routes of administration of different
bronchodilators and corticosteroids.

Arrange the different lines of treatment of peptic ulcer and discuss the role of antimicrobial agents in
the treatment of peptic ulcer.

Recognize the mechanism of action of anti-emetic drugs and infer the mechanism of action of the
prokinetic drugs.

Apply pharmacological principles of using Diuretics, antidiuretics, drugs used in urinary motility
disorders and urinary antiseptics.
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Course Title | Applied Experimental Pharmacology

Course Code | PL 707 Credit Hours 2 Lecture 1 Tutorial 0 Practical 2

Department Pharmacology & Toxicology

Course objectives:

This course is designed to deal with selected biological experiments intended to teach and train the
student to prepare experimental animals, isolated tissues/organs preparation, cell lines and other
advanced methodologies and evaluation techniques used to determine efficacy and toxicity of drug
therapy.

Course content:

Introduction to experimental methods.

Laboratory safety, instruments and automation.

Experimental studies and ethics; information resources of experimental procedures.

In-vivo modeling of various diseases (diabetes, inflammation, nephrotoxicity, hypertension...).
Use of isolated tissues/organs preparation in the testing of drug efficacy.

Cancer modeling.

Use of transgenic animals in drug screening & bio evaluation.

Use of cell lines in drug screening & bio evaluation.

Basics of proteins, DNA & RNA extraction, separation and quantification.

Learning outcomes:

On successful completion of this course, the student should be able to:

Explain the importance of experimental animals in drug research.

Understand the basics of laboratory safety measures.

Identify different major types of instruments that could be used in the biological screening of drugs.
Define ethical issues of experimental studies.

Describe different methodologies for in-vivo modeling of various diseases (diabetes, inflammation,
nephrotoxicity, hypertension ...).

Describe different methodologies for preparing different isolated tissues/organs preparations and
their use in testing the efficacy of drugs.

Clarify different methods of cancer modeling.

Recognize the basics of the use of transgenic animals in drug screening & bio evaluation.

Outline basics of the use of Cell lines in drug screening & bio evaluation.

Describe basic technigues of proteins, DNA & RNA extraction, separation and quantification.
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Course Title Chemical Kinetics & Drug Stability

Course Code PC 701 | Credit Hours 2 Lecture | 2 Tutorial |0 Practical | O

Department Pharmaceutical Chemistry

Course objectives:

This course is designed to provide the essential basis and principles of chemical kinetics and drug
stability.
The course provides conceptual and intellectual foundation for further studies in pharmaceutical
sciences.

Course content:

Chemical kinetics and enzyme Kinetics, factors affecting reaction rates, rate laws, half-life and determining
rate equation.

Mathematical treatment of zero-order, first —order & second-order reaction rates.

Determination of expiry time of pharmaceutical preparations.

Decomposition of medicinal agents (hydrolysis & oxidation).

Accelerated stability analysis of drug substances.

Guidelines for drug stability and stability testing.

Learning outcomes:

On successful completion of this course the student should be able to:

Describe kinetics terminology including reaction rate, rate constant, and order of reaction, elementary
step, rate-determining step and concentration, temperature and activation energy.

Apply the chemical kinetics’ principles in order to describe the chemical reaction rate.

Perform calculations involving reaction rates and discuss their relevance in drug stability.

Understand enzyme Kinetics.
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Course Title Analytical & Instrumental Methods
Course Code PC 702 | Credit Hours | 2 Lecture |2 | Tutorial | 0 | Practical | O
Department Pharmaceutical Chemistry

Course objectives:

e This course is designed to provide the specialist essential fundamental background in
pharmaceutical analysis and for other aspects of pharmaceutical sciences.

Course content:

In depth knowledge and update information in the following areas with emphasis on research relevant issues:

e Chemical composition of aqueous solutions.

e Effect of electrolytes on chemical equilibria.

e Equilibrium calculations for simple and complex systems.

e Chemical calculations to determine concentrations of species of interest.

e Basics of Chromatographic separation methods.

e Basic properties of electromagnetic radiation & interaction between radiation and matter.

e Basic principles of molecular absorption & molecular fluorescence spectroscopy.

e Development of spectrophotometric methods for the quantitation of drug combination using AA, D1 & D3
techniques & for determination of K, & Ky of medicinal agents.

e Fundamental principles of electro-chemistry in terms of oxidation-reduction reactions.

e Electro-chemical calculations.

e Potentiometry, pH measurements and electrolysis in analysis of drug substance.

Learning outcomes:
On successful completion of this course the student should be able to:

e Perform different types of chemical calculations to determine concentration.

e Apply different chromatographic separation techniques.

e Explain the interaction between electromagnetic radiation and matter on atomic and molecular
levels.

e Describe the basic principle of UV, Visible & fluorescence spectroscopy.

e Apply spectrophotometry in qualitative and quantitative determination of drugs.

e Discuss the basis of potentiometry & pH measurement.

e Apply electrochemical techniques for identification and quantitation of drugs.
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Course Title Advanced Analytical Quality Assurance of Drugs

Course Code PC 703 | Credit Hours 3 | Lecture | 3 Tutorial | O Practical | O

Department Pharmaceutical Chemistry

Course objectives:

This course teaches the key components of QA/QC and will help students to understand the need to
produce sound scientific data using appropriate standards and controls, written procedures and
method validation no matter what field they are employed in .This Course will offer a generic
description of what is required in the formation of quality system in any laboratory.

This will be achieved by describing the key principles in any QA/QC program with reference to the
USP, ICH, FDA and ISO guidelines.

Course content:

In depth knowledge and update information in the following areas with emphasis on research relevant

issues:

Introduction to QA/QC.

Key elements of QA/QC program.

Sampling operation and plans.

Validation of analytical procedures.

Quialification and calibration of instruments.
System suitability testing.

QC checks.

Stability testing of new drug substances & products.
Forced degradation study.

Documentation in QA/QC.

Learning outcomes:

On successful completion of this course the student should be able to:

Apply different sampling plans.

Appreciate the elements of quality assurance &quality control.

Discuss key components of QA/QC.

Describe the importance of standards and controls in establishing drug quality.
Perform procedure validation, instrument qualification and system suitability testing.
Recognize the importance of data documentation.

Establish QA&QC program as required by ICH, USP and FDA guidelines.

Discuss the role of stress testing in predicting shelf-life of drugs.
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Course Title Advanced Organic Pharmaceutical Chemistry
Course Code PC 704 | Credit Hours | 2 | Lecture | 2 | Tutorial | 0 | Practical | O
Department Pharmaceutical Chemistry

Course objectives:

e The course is mainly based on reaction types, so that the student can be shown that despite the large
number of organic reactions, a few principles suffice to explain nearly all of them.

Course content:

In depth knowledge and update information in the following areas with emphasis on research relevant
ISSues:

e Nomenclature of organic compounds including heterocycles.

e Aliphatic and aromatic nucleophilic substitutions, aliphatic and aromatic electrophilic substitutions,

addition to C-C and C-hetero multiple bonds, elimination reaction, rearrangement and tautomerism.

e Naming of reactions.

e Acidity and basicity of organic compounds.

e Investigation of reaction mechanism.

e Reaction of some functional groups: phenolic, acidic, ketonic, carbanions and carbocations.

Learning outcomes:
On successful completion of this course the student should be able to:

e Apply the most updated IUPAC nomenclature of acyclic, monocyclic, polycyclic,
spirohydrocarbons and different heterocyclic compounds of pharmaceutical importance.

e Solve organic problems.

e Identify the mechanisms by which different chemical reactions take place.

e Understand the basics of protection of different functional groups.

e Select the appropriate reagent used in protecting a functional group.

e Know how to handle safely organic pharmaceutical materials and chemicals.

e Conduct standard pharmaceutical laboratory procedures.
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Course Title Advanced Pharmaceutical Analysis
Course Code PC 705 | Credit Hours | 2 Lecture |2 | Tutorial | O | Practical | O
Department Pharmaceutical Chemistry

Course objectives:
e To build on the content of Analytical & Instrumental Analysis (PC 603) by introducing more details
in the fundamental aspects of pharmaceutical analysis.
e This course gives the details of various methods and techniques utilized in pharmaceutical analysis
such as spectroscopic, chromatographic and electro-analytical techniques.

Course content:

In depth knowledge and update information in the following areas with emphasis on research relevant
ISSues:

Electrogravimetric & coulometric methods.

Molecular ultraviolet/visible absorption spectroscopy.

Molecular-fluorescence spectroscopy.

Atomic spectroscopy based upon flames.

Infrared and Raman spectroscopy.

Emission spectroscopy.

Nuclear Magnetic Resonance spectroscopy: Theory and instrumentation, the chemical shift, time-
dependence of NMR phenomena, spin-spin coupling, NMR spectroscopy of nuclei other than
protons & analytical application.

e Mass spectrometry.

e Analytical separations: Separation by extraction & separation by ion exchange.

e Chromatographic methods: Migration rates of solutes, the efficiency of chromatographic columns,
column resolution, application of chromatography, gas-liquid chromatography & high- performance
liquid chromatography.

Learning outcomes:
On successful completion of this course the student should be able to:

e Describe the essential components of pH-meter, potentiometer, UV, IR, flame absorption, flame
emission, fluorescence, NMR, ESR and MS spectrometers & HPLC instrument

e Apply the analytical methods of the above mentioned instruments for the qualitative and quantitative

determination of drugs.

Understand the basis of spectroscopic techniques used to establish the structure of drugs.

Participate in assuring and controlling quality of drug substance and drug products.

Analyze UV, IR, NMR and mass spectra of an unknown molecule to use these to determine its structure.

Demonstrate the correct reporting of spectrophotometric data as used in pharmaceutical analysis.
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Course Title Advanced Medicinal Chemistry

Course Code PC 706 | Credit Hours 2 Lecture |2 | Tutorial | O | Practical | O

Department Pharmaceutical Chemistry

Course objectives:

To provide the student with the advanced fundamental aspects and current methodologies involved
in drug discovery of lead compounds, drug development & drug production from different sources.
To orient the student’s attention to the importance of pharmacokinetic and the pharmacodynamic
properties of drugs.

To reinforce a deeper pharmaceutical understanding of the mechanism of drug action (MOA), drug
receptors and their classification, drug-target interactions, the structure activity relationship (SAR)
of the studied drugs, and the fate and metabolism of drugs.

Course content:

In depth knowledge and update information in the following areas with emphasis on research relevant

issues:

Enzyme inhibitors as therapeutic agents.

Protein pharmaceuticals & the use of biotechnology in their production.
Gene therapy.

Selective estrogen receptor modulators (SERM).

Novel targets for the design of anticancer agents.

Prodrugs (Drug latentiations).

Radiopharmaceutical.

Nitric oxide & its role in physiological & pathophysiological states.
Drug metabolism of some of the commonly used drugs.

Learning outcomes:

On successful completion of this course the student should be able to:

Relate drug structure to its biological activity, its pharmacokinetic properties, its fate & metabolism.
Identify drugs from their chemical nomenclature and also provide the drug’s structure from the
provided chemical nomenclature.

Suggest suitable synthetic steps for modification of drug molecules to modify or to enhance certain
biological action or to decrease side effects and have the ability to isolate and purify reaction
products.
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Course Title | Therapeutics in Special Populations

Course Code | PL LO8 Credit Hours 1 Lecture 1 Tutorial 0 Practical 0

Department Pharmacology & Toxicology

Course objectives:

This course aims to promote health, prevent and treat diseases in special populations: geriatric,
pediatric as well as in pregnant and lactating females by providing basic information on
pharmaceutical care for this population.

Course content:

Definition of aging process, theories of aging and the physiological characteristics of geriatric,
pediatric, pregnant and lactating subjects.

The pharmacokinetics & pharmacodynamics characteristics at extremes of age (elderly & infancy),
pregnancy and lactation.

Common adverse drug reactions and interactions at extremes of age (elderly & infancy), pregnancy
and lactation.

Major cardiovascular, CNS, GIT and endocrine disorders at extremes of age (elderly & infancy),
pregnancy and lactation.

Common childhood infections, teething, allergy and febrile disorders.

Definition and categories of drug Teratogenicity and Mutagenicity

Evidence-based guidelines for prescribing at extremes of age (elderly & infancy), pregnancy and
lactation.

Learning outcomes:

On successful completion of this course the student should be able to:

Explain aging process and different theories of aging.

Determine the different physiological characteristics of geriatric, pediatric and pregnant subjects
with the subsequent changes in pharmacokinetics & pharmacodynamics.

Manipulate major adverse drug reactions and interactions in extremes of age (elderly & infancy),
pregnancy and lactation.

Apply principles of pharmacotherapeutics to the major cardiovascular, CNS, GIT, endocrine
disorders encountered in elderly.

Solve common childhood health problems (childhood infections, teething, allergy and febrile
disorders...etc)

Recognize the hazards of prescribing to women at different stages of pregnancy.

Examine data on teratogenic drugs

Analyze the benefit/risk ratio of medications in extremes of age (elderly & infancy), pregnancy and
lactation.

Recognize which drugs can be safely given to breastfeeding mothers.

Apply knowledge of medication selection and administration in children and prevention of
medication errors.
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Course Title | Pathophysiology of Human Disease

Course Code | PL L09 Credit Hours 1 Lecture 1 Tutorial 0 Practical 0

Department Pharmacology & Toxicology

Course objectives:

This course is designed to promote the understanding of etiology, causes, treatment, prevention and
appropriate treatment for the various diseases causing alterations in body function.

Course content:

Cellular Injury, Inflammation, Fever and Healing.
Diseases of Immunity.

Neoplastic Disease

Blood Disorders.

Hemodynamic and Vascular Disorders.
Cardiac Pathophysiology.

Respiratory Pathophysiology.

Gastrointestinal Pathophysiology.
Hepatobiliary and Pancreatic Pathophysiology.
Renal Pathophysiology.

Endocrine Pathophysiology.

Skeletal and Muscular Pathophysiology.
Reproductive Disorders.

Disorders of the Central Nervous System.

Pain and trauma.

Learning outcomes:

On successful completion of this course the student should be able to:

Discuss the etiology, pathogenesis, local & systemic effects of cell injury, inflammation and
healing.

Apply principles of basic physiological processes to systemic disease states.

Discuss the etiology, pathogenesis and clinical significance of selected disorders of the
musculoskeletal, cardiopulmonary renal, nervous, gastrointestinal, immune, hematological and
endocrine systems.

Understand how the various organ systems are interrelated, and use this understanding to promote
individualized approach towards the evaluation and treatment of patients.

Participate in discussions about diseases with the knowledge of recent scientific information
Develop basic critical thinking skills in individualization of therapy.

Read, understand, and critically evaluate medical journals, health articles, and other forms of data
related to pathophysiology.

Effectively communicate case studies in pathophysiology.
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Course Title | Pharmacogenomics & Pharmacogenetics

Course Code | PL L10 Credit Hours 1 Lecture 1 Tutorial 0 Practical 0

Department Pharmacology & Toxicology

Course objectives:

This course is designed to deal with the effect of genetic makeup on drug pharmacokinetics and
pharmacodynamics and the sequences of gene expression as new therapeutic targets for treatments
of different diseases.

Course content:

Genetic structure of DNA and function. Pharmacogenetics and pharmacogenomics notions
Functions and structures of RNA and proteins.

Structures of genes and gene expressions; the method, variety and analysis of polymorphism.
The importance of pharmacogenetics and pharmacogenomics in drug production and response.
The changes depending on the genetic factors in drug pharmacokinetics and pharmacodynamics.
The pharmacogenetics of enzymes in the drug metabolism.

The pharmacogenetics of receptors in the drug metabolism.

The pharmacogenetics of drug carriers in the drug metabolism.

Pharnacogenomics and Proteomics.

Gene therapy.

Learning outcomes:

On successful completion of this course the student should be able to:

Define genetic material and functions of genes.

Explain pharmacogenomic and pharmacogenetic notions.

Describe the aims and importance of pharmacogenomics in drug development.

Discuss gene expression and polymorphism methods.

Demonstrate the effects of pharmacogenomics on drug distribution, drug targeting, metabolism and
elimination.

Interpret the relation between pharmacogenomics and the side effects of drugs.

Define what the individual gene treatment is.

Discuss the term of proteomics as a target of treatments

Illustrate the studies and methods of gene treatment and drug development.
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Course Title | Immuno-Pharmacology

Course Code | PL L11 Credit Hours 1 Lecture 1 Tutorial 0 Practical 0

Department Pharmacology & Toxicology

Course objectives:

This course is designed to deal with the role of immune system in pathophysiology of various
diseases and the new trends of the use of immune modulators to treat both autoimmune disorders
and immune-deficiency status as well. Furthermore this course will focus on the new trends of
different diseases vaccination including cancer immune therapy.

Course content:

Introduction to the immune system and its components.

Different types of immune-responses (innate, adaptive & abnormal).

Drug-Immune system interactions.

Immunopathology of various diseases.

Major Autoimmune disorders and the use of immunosuppressants.

Immune deficiency and the use of immunostimulants & other different therapeutic approaches.
New trends & guidelines of immunization.

The use of Monoclonal antibodies for treatment of various diseases.

Interrelation between Cancer & immune system and new trends in cancer immunotherapy and
vaccination.

The Major Histocompatibility reactions and trends of its modulation.

Learning outcomes:

On successful completion of this course the student should be able to:

Discuss the major components of immune system.

Differentiate between innate, adaptive & abnormal immune responses.

Predict the relationship between drugs and the immune system.

Distinguish between different types of hypersensitivity reactions.

Outline the relation of immune system in oathophysiology of various diseases.

Discuss major types of autoimmune diseases and the use of immunosupressants.

Understand different types of immune deficiency status and the use of immunostimulants & other
different therapeutic approaches.

Outlines new trends of immunization.

Demonstrate the use of monoclonal antibodies for treatment of various diseases.

Discuss the interrelation between Cancer & immune system and new trends in cancer
immunotherapy and vaccination.

Describe the Major Histocompatibility reactions and trends of its modulation.
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Course Title | Cancer Biology

Course Code | PL L12 Credit Hours 1 Lecture 1 Tutorial 0 Practical 0

Department Pharmacology & Toxicology

Course objectives:

To explore the cellular and molecular mechanisms underlying cancer development with the aim of
understanding how changes in the normal growth and division processes lead to the formation of tumors.
To understand that nature consists of careful balances and that misregulation of fundamental cellular
processes that leads to a cancer development.

To understand that cancer is a multi-faceted disease; thus, cancer research and treatment must also be multi-
faceted.

To understand nucleic acid biology and its potential roles in disease progression and in therapeutics.

Course content:

General aspects of gene regulation: transcription, regulation of the regulators, transcription factors in
muscle cell development and transcription factors in oncogenesis.

Oncogenes: identification of oncogenes and tumour suppressor genes, tumour SUppressor genes or recessive
oncogenes, dominant oncogenes involved in signal transduction and transformed cell phenotype.

Cell cycle: the cell cycle, tumour growth, gene expression and cell proliferation and molecular biology of
the cell cycle.

Growth factors: autocrine stimulation, growth factors and their receptors, growth factors and malignancy,
specific growth factors, growth inhibitory cytokines and growth factors and their receptors as targets for
anticancer therapy.

Cancer metastasis: the clinical significance of invasion and metastasis, heterogeneity of the metastasis,
metastasis organ distribution, circulating tumour cell arrest and extravasation, three step theory of invasion,
laminin receptors, tumour cell motility factors, proteinases and tumour cell invasion from correlation to
causality, natural proteinases inhibitors are invasion suppressors, angiogenesis and tumour invasion are
functionally related, metastasis and tumourgenecity can be under separate genetic control, metastasis
suppressor genes and new strategies for metastasis diagnosis and therapy.

Molecular approaches of cancer diagnosis: Proposes of molecular test in cancer diagnosis, molecular
markers in cancer diagnosis and techniques for detection of molecular markers in cancer diagnosis.
Hereditary factors and cancer: Chromosomal alterations, recessively inherited syndromes and dominantly
inherited syndromes.

Host anti-tumourgenesis mechanisms: Anti-oxidants and DNA damage and repair mechanisms.

Learning outcomes:

On successful completion of this course the student should be able to:

Understand the mechanisms that govern normal cell growth and development.

Define “tumor suppressor genes” and “oncogenes” and explain their roles in the context of cell cycle
regulation.

Understand the biochemical role of growth factors and their receptors in the cancer development

List the differences among benign, malignant, and metastatic tumors.

Understand the host anti-tumourgenesis mechanisms.

List several examples of oncogenes, and explain the role of oncogenes and tumour suppressor genes in the
onset of cancer.
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Course Title | Analysis of Body Fluids

Course Code | PL L13 Credit Hours 1 Lecture 1 Tutorial 0 Practical 0

Department Pharmacology & Toxicology

Course objectives:

e This course is designed to deal with Laboratory testing which can be performed on many types of
fluids from the body. These fluids analysis can give direct answers to what may be going on in a
particular part of the body.

Course content:

e Blood serum.

e Urine.

e Cerebrospinal fluid.
o Peritoneal fluid

e Semen.

e Vaginal secretion.
o Bile.

e Pleural fluid.

o Saliva.

Learning outcomes:
On successful completion of this course the student should be able to:

e To list the general functions and importance of the biological fluids.

e To identify the fluid compartments and its relative concentrations.

e Describe human body fluids under healthy and abnormal conditions.

e Discuss the pathophysiology of various disease states and their associated laboratory tests.
e Explain laboratory tests outcomes and correlate the results with patients' condition.

e Evaluate acceptability of patient results based on QC, disease state, and previous values.

e Follow standard safety precautions at all times in the laboratory.
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Course Title Advanced Clinical Biochemistry

Course Code | PL L14 Credit Hours 1 Lecture 1 Tutorial 0 Practical 0

Department Pharmacology & Toxicology

Course objectives:

The goal of this course is to provide students with a working knowledge of the theories and
applications of Clinical Chemistry.

Course content:

Introducing clinical biochemistry.
Interpretation of results.

Nutritional assessment.

Lipoprotein metabolism.

Clinical disorders of lipids.

Skeletal muscle disorders.

Screening the newborn for disease.

Fluid and electrolyte balance and imbalance.
Acid-base concepts and metabolic disorders.
Renal and Liver function tests.

Cardiac function tests.

Glucose metabolism and diabetes mellitus.
Calcium regulation.

Endocrinology and its disorders.

Learning outcomes:

On successful completion of this course the student should be able to:

Explain metabolism of carbohydrates, lipids, proteins.

Define enzymes, non-protein nitrogen products, bile pigments.

Interpret blood gases, acid base balance and electrolytes.

Summarize hormonal actions and related diseases.

Describe analytical procedures, instrumentation, automation, and lab mathematics.

Demonstrate an understanding of the physiologic and biochemical processing occurring in the body
as well as the technical skills to perform the various tests.

Apply each technique, with general methods of clinical chemistry, and with the purity of chemicals,
solvents, and reagent water.

Explain the principles of methods and the selection and use of appropriate analytical equipment.
Explain the purpose of each reagent used in an analysis and each essential component of an
instrument.

Evaluate the suitability of clinical specimens.

Interpret the results of different investigations correctly.

Solve problems resulting from deficiency of some essential biochemical elements.

Perform correctly various types of laboratory techniques and calculations.
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Course Title | Neurochemistry

Course Code | PL L15 Credit Hours 1 Lecture |1 Tutorial 0 Practical 0

Department Pharmacology & Toxicology

Course objectives:

The goal of the course is to provide the student with a sound multidisciplinary background in
neurochemistry, molecular neurobiology, peptide chemistry and molecular biology. Neurochemistry
research helps us to better understand molecular mechanisms behind neurodegenerative diseases.

Course content:

Fundamental Principles of Neurotransmission Intracellular messengers.
Acetylcholine, Glutamate and GABA.

Adenosine, ATP, and Purinergic Signaling.

Biogenic amines.

Neuropeptides.

Extracellular matrix.

Inflammatory mediators.

Neurotrophic factors and Neuroprotection.

Molecular mechanisms of neurodegenerative disease.

Learning outcomes:

On successful completion of this course the student should be able to:

Define the biochemical mechanisms underlying central nervous system function, and identify
biochemistry of specific neurotransmitters.

Distinguish endocrine effects on brain.

Explain brain energy metabolism and cerebral ischemia (stroke).

Interpret biochemical processes disrupted in human CNS disease.

Recognize the main mechanisms of metabolism in the brain.

Identify the principles of synaptic neurotransmission.

Distinguish the most important intracellular signal pathways, and in which ways these pathways are
connected to brain functionality.

Apply knowledge in neurochemistry critically and systematically

Examine complex neurochemical phenomena.

Distinguish knowledge concerning neurobiology which can be applied to make medications to combat
neurological and psychiatric illnesses.

Discover neurological properties, which are often the targets of over-the-counter and prescription drugs
(as well as drugs of abuse).

Analyze, evaluate and handle complex neurochemical phenomena, even with limited information and
explain critically, independently and creatively problems of relevance to neurochemistry,

Construct and use methods adequate to neurochemistry.

Perform advanced tasks within given time limits and thereby contribute to the development of
neurochemistry knowledge.
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Course Title Formulation Chemistry
Course Code PC LO7 | Credit Hours 1 Lecture |1 | Tutorial | O | Practical | O
Department Pharmaceutical Chemistry

Course objectives:

Students are shown how to predict and classify formulation excipients, use excipients in different
classes of products, use standard methods for analysis of concentration-time profiles to obtain
degradation rate constants, predict degradation mechanism to minimize degradation & appreciate
complex kinetics involved in photo-oxidation degradation.

Course content:

Classification of formulation excipients, these include: carbohydrates, polysaccharides, lipids,
thickeners, lubricants, humectants, preservatives, organoleptic and synthetic polymer excipients.
Physical and structural chemistry of the major classes of formulation excipients.

General use of excipients in different classes of products.

Use of standard methods for quantitative analysis of concentration- time profiles to obtain
degradation rate constants, half-lives and shelf-lives.

Mechanism of chemical degradation of typical organic drugs & excipients with emphasis on
nucleophilic & free- radical reactions.

Methods for minimizing the extent of degradation reactions to increase life-times of products.
Complex kinetics in oxidation, photochemical and solid state degradation.

Learning outcomes:

On successful completion of this course the student should be able to:

Classify formulation excipients.

Understand the structural chemistry of excipients.

Understand the use of excipients in different drug products.

Use standard methods for quantitative analysis of concentration-time profiles.
Calculate rate constants, half-lives and shelf-lives.

Discuss mechanism of degradation of drugs.

Apply methods for minimizing the extent of degradation & hence increasing life-times of drug
products.
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Course Title Drug Synthesis

Course Code PC L08 | Credit Hours 1 Lecture |1 | Tutorial | O | Practical | O

Department Pharmaceutical Chemistry

Course objectives:

This course deals with the identification of the most suitable methods for synthesis organic and
medicinal compounds using the concept of retrosynthetic analysis.

Course content:

Synthesis of amino acids, peptides and nucleotides.

Synthesis of some selected drugs including heterocyclic drugs.

Functional group interconversion and protection of functional groups are illustrated.
Separation of organic compounds using different chromatographic techniques.
Retrosynthesis of some drugs.

Learning outcomes:

On successful completion of this course the student should be able to:

Identify correctly the most suitable methods for synthesis of new chemical entities.

Solve problems in the retrosynthetic pathways of organic compounds.

Understand recent advances in separation of organic compounds using different chromatographic
techniques.

Identify different classes of organic compounds from physical and chemical properties.

Convert one compound to another.

Assess the risk of handling dangerous organic compounds used for synthesis of new chemical
entities.
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