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Courses for the Diploma degree:

1) Diploma in biochemical analysis
1)Basic biochemistry (D101):

Biochemistry and medicine, cell (structure and function), bioenergetics and
oxidative metabolism, enzymes, carbohydrate metabolism, lipid metabolism, proteins
and amino acids metabolism, porphyrins and heme metabolism, nucleotides
metabolism, hormones, nutrition, cancer, organogenesis and growth factor .

2)Clinical biochemistry (D102):

Metabolic abnormalities in carbohydrate metabolism, serum lipids and lipoproteins,
protein in plasma and other body fluids, metabolic inter-relationship, nutrition, the
kidney, hydrogen ion and blood gases homeostasis, sodium and water metabolism and
their disorders, potassium metabolism and its disorders, calcium, phosphate and
magnesium metabolism. The liver and biliary tract, enzymes in body fluids, iron and
porphyrin metabolism, hormones, metabolic aspects of neoplasia, clinical biochemistry
at the extremes of age, inherited metabolic diseases, therapeutic drug monitoring and
free radicals.

3) Hematology (D103):
Hematopoiesis & anemia’s (deficiency anemia, hemolytic anemia & aplastic
anemia), leukemia’s , coagulation & platelets, immunohematology.

4) Histology (D104):

Cytology, cytogenesis, molecular biology, histochemistry, immuno-histochemistry,
epithelial tissue, connective tissue, cartilage & bone, blood, muscular tissue, nervous
tissue, circulatory system, lymphatic system, integument. Digestive system, respiratory
system, endocrine system, urinary system, male reproductive system , female
reproductive system, eye, ear and CNS.

5) Instrumental analysis (D105):
Spectrophotometry, spectrofluorimetry , chromatography, atomic absorption,
electrophoresis, radio-immunoassay (RIA) and electromagnetic resonance (NMR).

2) Diploma in pharmaceutical biotechnology

1) Basic and general microbiology (D201):

General introduction to microbiology, description of microorganisms,
classification of microorganisms and their types, brief description of viruses, fungi,
protozoa; bacteria: description, and classification, anatomy and physiology of bacterial
cells, growth and cultivation of bacteria, microbial metabolism and microbial genetics.
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2) Principles and practices of sterilization and disinfection (D202):

Methods of sterilization and sterilizers, microbial kill mechanisms and sterilization
means, sterilization methods, instruments and operations. Disinfection and antisepsis
and chemical agents used as disinfectant and antiseptics, factors affecting disinfection
and antisepsis and their evaluation, applications of sterilization and sterile
pharmaceutical products. Sterilization control and sterility testing, aseptic area and
aseptic processing, sterility Assurance and Sterility Testing

3) Traditional biotechnology and applications in pharmacy (D203):

Introduction and historical review of biotechnology and industrial microbiology,
microbial biotechnology and fermentation industry, microorganisms used in
fermentation (industrial strains), raw material and culture media for fermentation,
fomenters (design and construction material). Types of fermentation, instrumentation
and process control, down stream processes. Product recovery, biotechnological
products, Biomass (single cell protein), vaccines, enzymes, primary metabolites
(sugars, alcohols, solvents, organic acids, amino acids). Secondary metabolites
(antibiotics, vitamins, insecticides... etc), biotransformation products,
bioinsecticides, biopolymers, biodegradation and bioremediation, bioleaching of metals
and biosensors and bio-fuels.

4) Molecular pharmaceutical biotechnology (D204):

Introduction and historical review of biotechnology, basic molecular biology:
nucleic acids (DNA & RNA) chemical structure, in  vivo synthesis, gene expression:
transcription, and translation. Biophysical and biochemical techniques for analysis of
and identification of nucleic acids and proteins: electrophoresis (nucleic acids and
proteins), blotting techniques (Western, Eastern and Northern blotting), immunoassays,
ELISA, ... etc.). Recombinant DNA technology, applications of recombinant DNA
technology in pharmaceutical industry and medicine.

5) Research project:
The student will be assigned a relevant topic for making a research on it and shall
deliver a seminar and submit a seminar report to the department.

¥) Diploma in toxicology and forensic chemical analysis

1) Quantitative and qualitative analysis of organic and inorganic poisoning in blood,
urine and body tissues (D301):

Application of methods used in toxicology, principles of absorption, distribution,
metabolism and excretion of toxic chemicals in mammalian systems, cellular targets
and biological consequences of exposure to toxic agents, types and evaluation of
toxicity. Teratologic and morphologic evaluation, mutagenic testing, neural and
behavioral toxicology testing, hypersensitivity and immunology testing.
Implementation of analytical methods, calculation and data analysis and safety
procedures .
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2) Instrumental analysis (D302):
Spectroscopy,  spectrofluorometry,  chromatography, atomic  absorption,
electrophoresis, radioimmunoassay (RIA) and nuclear magnetic resonance (NMR),
chromatography and electrochemical methods of analysis

3)Separation and evaluation of toxic matters in body fluids and tissues (D303):
Methods of separation and identification of toxic matters including: heavy metals,
venoms (snake, spiders & scorpions, animal bites), marine poisoning (vertebrates,
invertebrates & fishes). Poisonous plants (poison lvy, toxic alkaloids, aflatoxin),
mushrooms, food poisoning (botulinum toxins), insecticides and pesticides. Addictive
drugs (cocaine, opium and other street drugs) and drugs used by athletes .

4) Clinical toxicology (D304):

General toxicology, systemic toxicology, neurotoxicity, hepatotxicity,
nephrotoxicity and haemotoxicity. Corrosives, poisonous plants, metals and related
compounds, hydrocarbons, pesticides, household products, animal and food poisoning,
alcohol, toxic inhalants and toxic Syndromes.

5) Drug abuse (D305):

Sources, signs & symptoms, diagnosis, detection and treatment of: opioids,
amphetamine, barbiturates, alcohols, nicotine, toxic inhalants, hallucinating drugs,
street drugs and chloral hydrate.

4) Diploma in pharmaceutical industry

1) Pharmaceutical engineering (D401):

Introduction to unit operations and unit processes, materials of plant constructions,
heat transfer, evaporation, drying, refrigeration, distillation, extraction, crystallization,
filteration and centrifugation, mixing and agitation, emulsification and homogenization,
(size reduction, size separation & size enlargement) mass transfer, flow of fluids,
pressure measuring devices, fluid moving devices, conveying, packaging technology,
quality control, validation and unit processes.

2) Pharmaceutical technology and drug dosage forms (D402):

Dosage form design: tablets, capsules, sterile products (parentral products and
ophthalmic products), oral dispersions (solutions, pharmaceutical suppositories,
emulsions), suppositories, pharmaceutical aerosols, topical preparations, sustained
release dosage forms and new drug delivery systems. Good manufacturing practice,
biopharmaceutics and pharmacokinetics.

3) Pharmaceutical quality management (D403):

Basic requirements for pharmaceutical quality management, total quality
management, quality costs, manufacturing quality management, quality improving
through process control, statistical quality control and quality improve through
operator motivation,.
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4) Information systems (D404):
Introduction, information management, management information systems and
communication.

5) Diploma in clinical Microbiology and immunology
1) Basic microbiology (D501):

General and applied microbiology (microbial taxonomy, microbial physiology,
cultivation, growth and metabolism, microbial genetics, basic microbiological
techniques, water microbiology, milk microbiology, food microbiology, environmental
microbiology and bioremediation).

Medical and Diagnostic Microbiology (review of medical microbiology: medical
bacteriology, medical virology, medical mycology, immunology, nosocomial infections
and its control, epidemiology of infectious diseases, epidemiological and typing
techniques).

Pharmaceutical microbiology (principles and practices of sterilization, antimicrobial
agents and microbial Contamination of Pharmaceutical Products.

2) Control of microbes (D502):
Identify principles of sterilization and disinfection, antimicrobials and
chemotherapy, hospital infection, antibiotic policies and mechanisms of
acquired/intrinsic resistance to antimicrobial agents.

3) Immunology and sero-diagnosis (immune system and immune response) (D503):
A general overview; innate immunity, acquired immunity, antibodies and antibody
responses, cell mediated immune responses and major histocompatibility complex...

4) Medical virology and mycology (D504):

General virology and classification of viruses, viral pathogenesis and laboratory
diagnosis of viral diseases Viral vaccines and antiviral chemotherapy, diseases caused
by DNA viruses (e.g. Herpes, Pox and Adenoviruses); diseases caused by RNA viruses
(e.g. Myxo, Paramyxo, Toga, Reo and Picornaviruses), mycotic infections and mycoses.

5) Medical bacteriology (D505):

Host-parasite relationship and pathogenesis of bacterial diseases, normal microbial
flora, diseases caused by gram-postitive cocci, gram-postitive bacilli, gram-negative
cocci, gram-negative enteric bacteria, other grem-negative rods. Anaerobic bacteria, acid
fast bacteria and actinomycetes, spirochaetes, mycoplasma, rickettsia, and chlamydia .

6) Parasitology (D506):

Protozoa (sarcodina, mastigophora, ciliophora, and sporozoa), metazoa, helminthes
and arthropods.

7) Clinical diagnostic microbiology (D507):

The principles of modern methods used to investigate, diagnose and treat different
diseases, immunological techniques, for example, PCR, ELISA, agarose gel
electrophoresis and western blotting and interpret data from experiments using these
techniques.




6) Diploma in hospital pharmacy

1) parenteral products (D601):

Routes of parenteral administration, design of parenteral products and methods of
preparation, components of parenteral products and physicochemical factors affecting their
design and performance, containers of parenteral products, labeling of parentral products,
sterilization methods, clinical consideration in parenteral products design, quality
assurance and control, intravenous admixtures, (intravenous fluids - packaging systems -
administration sets - administration procedures - parenteral incompatibility) total
parenteral nutrition and calculations involving parenteral admixture

2) Hospital pharmacy practice, administration and drug information (D602):

The speciality of the hospital pharmacy, goals for hospital pharmacies in hospitals,
minimum standard for pharmacies in hospitals, (organization, policies, personnel,
facilities, responsibilities, pharmacy and therapeutic committee). Abilities required of
hospital pharmacists, the hospital and its organization, the hospital formulary, drug
distribution systems, floor stock drugs, dispensing to in-patients, dispensing to out-
patients, dispensing during off hours, narcotics and their control, hospital
manufacturing, prepackaging in the hospital. Dispensing of radiopharmaceuticals and
cytotoxic drugs in the hospital pharmacy. Drug information services and drug bulletin,
surgical dressings, .

3) Hospital microbiology and immunology (D603):

Microbiology of hospital environment, sterilization (sterilization of fluids and surgical
tools, sterility assurance levels required for pharmaceuticals, types of containers and
dosage forms, bags or periled syringes, details of the different types of sterilization
procedures, asepsis and aseptic processing). Disinfection, nosocomial infections (infection
control committee), active and passive immunization (concept and principles, procedures
for preparation and validation of the products, administration of immunological products,
doses and schedule). Rational use of antibiotics and antibiotic policy (antibiotic
combination and antibiotic assay).

4) Biopharmaceutics and clinical pharmacy (D604):

Biopharmaceutics: the concept of biopharmaceutics, structure of gastro-intestinal
tract, drug absorption from GIT, mechanisms of drug absorption, factors affecting
drug absorption from GIT, drug distribution and elimination, in vitro dissolution
testing, introduction to pharmacokinetics, drug kinetics following a single intravenous
dose, drug kinetics following a single oral dose, metabolic and urinary excretion
Kinetics, multiple dosing and dosing regimens, age and diseased state.
Pharmacokinetics consideration in heamodialysis, non liner pharmacokinetics.
Clinical pharmacy: digestive system, cardiovascular system, respiratory system,
dermatology, urinary system, nervous system, anaphylactic shock, obstetrics,
ophthalmic, poisons and pediatrics.
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7) Diploma in drug quality assurance

1) Quality control in pharmaceutical technology (D701):
GMP and Quality control: raw materials, buildings, equipment, personnel, master
and patch formula record, packaging and laboratory control. Reaction kinetics and drug
stability, complexation and bioavailability

2) Advanced instrumentals analysis (D702):

Spectroscopic methods: spectrol UV/VIS absorption spectroscopy, Spectro2 flame
emission spectroscopy, atomic absorption spectroscopy, atomic emission, arc, spark and
organ plasma, mass spectrometry, nuclear magnetic resonance spectroscopy,
spectrofluorimetry, electro analytical methods.

Automated methods of analysis: an overview of automatic instruments and
automation, flow injection analysis (FIA).

Chromatography: adsorption isotherm, adsorption chromatography, ion exchange
chromatography, gel chromatography, separation techniques, displacement development
analysis and thin layer chromatography, .

3) Stability of pharmaceuticals (D703):
Stability prediction by the pharmacist , stability calculations, interpretation of
kinetic data, hydrolysis and other acyltransfers, oxidation, strategy and tactics of
stability testing.

4) Good laboratory practice (GLP & GMP) (D704):

Introduction: GMP, GAP, GLP, GVP & GCP, technology associated with
abbreviation and definitions, GAP and quality control management-laboratory
performance,  self inspection, documentation, reporting and recording of analytical
data, laboratory accreditation; collaborative work, data processing, information
system. Microbiological quality control and pharmacological quality control.

5) Bioavailability of pharmaceuticals (D705):

Definition, relative and absolute bioavailability, assessment of first pass effect,
methods of assessing bioavailability. Assessment of bioavailability from plasma data,
assessment of bioavailability from urine data, assessment of bioavailability using acute
pharmacologic effect, assessment of bioavailability from clinical response,
bioequivalence studies. In vitro demonstration of bioavailability and criteria for
establishing a bioavailability requirement.

8) Diploma in biological standardization of drugs

1) Screening and bioassay of drugs (D801):
Introduction, types and design of biological screening, types and design of bioassay.
Methods of screening and/or bioassay of different pharmacological activities:
parasympathomimetic, muscarinic  blocking, sympathomimetic, antiadrenergic,

Yy



ganglonic blocking and skeletal muscle relaxant activities. Local anesthetic activity,
anti-gastric activity, anti-duodenal ulcer activity, activiy on central nervous system, anti-
inflammatory activity, anti-bilharzias activity, anti-cancer activity, anti-histaminic
activity, anti-serotonin activity and differential assay of mixtures of closely related
agents. Screening and/or bioassay of endocrinology: anti-diabetic activity, anti-
thyrotoxicosis, steroidal activity, anti-diuretic activity and infertility.

(2) Biostatistics (D802):

Introduction, descriptive statistics (measures of central location of data: mean, mode,
median & midrange and measures of variability: The range, average deviation, the
variance, standard deviation & standard error of the mean). Presentation of data (tabular
presentation & graphic presentation of data). Tests of significance: fidiucial limits,
Student’s t-test (for paired and unpaired data), the Chi-square test, analysis of variance
(ANOVA test). Regression analysis, correlation analysis and determination of the LDsy.

(3) Applied pharmacology and bioavailability (D803):

Applied pharmacology: introduction, pharmacodynamics and drug interactions,
cardiovascular system, autonomic nervous system, central nervous system, respiratory
system, gastro-intestinal tract, renal system and endocrinology.

Bioavailability: introduction to chromatographic techniques, methodology:
chromatography separation system, basic principles and terminology, system and
methods of validation, methods of development in HPLC, calculations and applications.

(4) Standardization of pharmaceutical products (D804):
Methods of extraction, qualitative determination of the active constituents by different
biological methods, stability of pharmaceutical products and determination of biological
potency relatively to reference standard.

9) Diploma in herbal and medicinal plants

1) Taxonomy of Medicinal Plants (D901):

Identification, nomenclature, classification: cryptogams (phylum thallophytic, phylum
bryophyte, phylum pteridophyta). Phanerogams (Spermato phyta). Advanced Taxonomy
(Modern Trends in plant taxonomy, chemotaxonomy, serotaxonomy, botanical library,
herbarium, botanical gardens, floral formula and floral diagram).

2) Control of plant diseases (D902):

Plant Pathology (fungal pathogens, bacterial pathogens, virus pathogens, insects,
nematodes, snails & rodents). Characterization and recent advances in detection of plant
diseases. Control of fungus, bacteria and viruses. Suppress of plant parasitic nematodes
and biological Control of plant diseases.

3) Biotechnology for plant production (D903):
Biotechnology: introduction, recombinant DNA and gene cloning (cloning and
expression vector, chimaeras DNA, molecule and gene libraries, PCR and gene
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amplification, basic and modified PCR applications and isolation, sequencing and
synthesis of genes.

Plant biotechnology (tissue culture media and cellular and tissue differentiation,
vascular tissue differentiation, cytodifferentiaion, callus growth patterns, organogenesis
and plant regeneration, somatic embryogenesis, embryo culture, micro propagation,
anther culture and production of haploid, production of secondary components,
protoplast culture, methods of gene transfer in plants (target cells for

transformation, gene transfer techniques), chloroplasts and mitochondrion
engineering, molecular maps of plant genomes: (RFLP map in plants RAPDS and SSRS
for mapping), gene cloning and DNA analysis in natural products production.
Biotransformation (introduction, freely suspended plant cells, immobilized plant cells,
methods of enzyme isolation and application e.g. production of secondary metabolites).

4) Phytochemistry (D904):
Introduction to pharmacognosy and advanced phytochemistry and formation of
pharmacologically active compounds in plants.

5) Herbal drug development and standardization (D905):

General introduction (definition of herb, sources of herb, identification,
authentication), method of drying (natural drying, principles of drying, artificial
drying), processing (importance of processing, different methods of processing,
packing, labeling). Standardization of raw materials, methods of preparation of extracts
(principle of extraction, methods of extraction, cold or hot extraction, selection of
solvents for extractions, purification of solvents and recovery of solvents).
Standardization of extracts (physical, chemical and spectral analysis, quantification of
active principles). Pilot scale production of extracts, comparative study of extracts in
small and large-scale production in qualitative and quantitative methods, industrial
methods of preparation of standardized extracts, pharmacological standardization of
prepared extracts and toxicological standardization of prepared extract.

6) Phytotherapy and phytotherapeuticals (D906):

Phytotherapy, phytotherapeuticals, phytopharmacology, clinical therapy using
phytotherapeuticals. Regulations and monographies of phytotherapeuticals: divisions of
monographies, quality of phytotherapeuticals, drugs or foodstuffs, nutraceuticals and
cosmeceuticals, regulations, legal matters, phytotherapeuticals in the pharmacy,
Information to the patient, phytotherapeutic forms.

10) Diploma in clinical pharmacy

1) principles of clinical pharmacy (D1001):

Introduction, gastrointestinal diseases, respiratory diseases, cardiovascular disorders,
renal diseases, skin diseases, neoplastic diseases, rheumatic diseases, endocrine and
metabolic diseases, neurologic disorders, psychiatric disorders, diseases of the eye,
infectious diseases and nutrition.
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2) Drug-drug interactions (D1002):

Interactions of the following groups with other drugs: antihypertensive drugs,
antibiotics, antifungal and antiviral drugs. Drugs acting on CNS, cardiotonics,
antispasmodic, anticoagulants, antihistamines (H; and H, blockers), antineoplastic agents,
hormones, immunosuppressive drugs and adsorbents.

3) Drug-induced diseases (D1003):

Includes the diseases developed form the use of drugs relating to the following
groups: antihypertensive drugs, antibiotics, antifungal and antiviral drugs. Drugs acting on
CNS, cardiotonics, antispasmodic, anticoagulants, antihistamines (H; and H, blockers),
antineoplastic agents, hormones, immunosuppressive drugs.

4) Clinical pharmacokinetics (D1004):

Pharmacokinetic models (one compartment and multicompartment models), drug
distribution and protein binding, physiologic factors related to drug absorption,
biopharmaceutical consideration in drug product design, pharmacokinetics of drug
absorption, bioavailability and bioequivalence. Modified release drug products and
targeted drug delivery systems, drug clearance and hepatic elimination of drugs,
intravenous infusion, multiple dosage regimens, application of pharmacokinetics in
clinical situations and dosage adjustment in renal disease.

5) Clinical laboratory tests (D1005):
General principles (Monitoring drug therapy & definition of normal values),
hematological tests, common serum enzyme tests, liver function tests, urine analysis,
common renal function tests, electrolytes and minerals.

11) Diploma in drug promotion and marketing
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¢) Pharmacology (D1104):
Introduction, autonomic nervous system, cardiovascular system, central nervous system,
gastrointestinal tract, respiratory system, eye diseases, kidney diseases, liver,
endocrinology, haematopiotic agents and chemotherapy.
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12) Diploma in cosmetic products

1) Technology of cosmetics (D1201):

Skin preparations: skin creams, anti-perspiring and deodorants, depilatories, shaving
preparation, foot preparation, insects repellents, sun screen — suntan and bleaches, skin
lighter and bleaches, face pack and masks, colored makeup preparation, bath
preparations and skin products for babies. Nails products: Manicure preparations. Hair
products: shampoos, hair setting lotion, sprays and dressing, hair tonic, hair
colourance & hair straightened. Dental products: dentifrices & mouth wash.
Manufacture of cosmetics and packaging of cosmetics

2) Volatile oils (D1202):
Production and uses of volatile oils, composition of volatile oils, biogenesis,
preparation of volatile oils, extraction of oils used in perfumery.

3) Structure, function and skin disorder (D1203):
Anatomy, physiology and biochemistry of skin, foundation of skin, common diseases,
common disorders and abnormalities.

4) Quality control of cosmetics (D1204):

Evaluation of skin irritation, efficacy and anti-presirants, animal models for
assessment of systemic effect from topically applied substance, current status of
predictive animal models for drug photo allergy and their correlation with humans,
human experimental contact dermatitis, assessment of topical photosensitivity in human,
the contact urinary syndrome, auxiliary odor and deodorant testing, dandruff,
antimicrobial, testing of sunscreens by in vitro method, adverse subjective responses,
evaluation of acne product, quality control and emulsion analysis, clinical methods in
evaluating dental products, tests for preservation and antioxidant.

Courses for the Master deqree:

Advanced instrumental analysis and chromatography | (M101):

Introduction, instrumentation, fundamental laws, deviations and applications of
ultraviolet and visible spectrophotometry, molecular fluorescence spectrophotometry,
nephlometry and turbidimetry, atomic emission and absorption spectrophotometry, infra
red spectrophotometry, nuclear magnetic resonance and mass spectroscopy. Separation
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techniques, high pressure liquid chromatography, gas chromatography, high pressure
thin layer chromatography and electrochemical methods of analysis.

Instrumental analysis and chromatography 11 (M102):

Introduction, applications of ultraviolet and visible spectrophotometry, molecular
fluorescence spectrophotometry, turbidimetry, principles of nuclear magnetic resonance
and mass spectroscopy. Separation techniques, chromatography and electrochemical
methods of analysis.

Physical pharmacy (M103):

Thermodynamics as applied to pharmaceutical systems, solubility and distribution
phenomena, complexation, kinetics, interfacial phenomena, state of matter and phase
equilibrium. Buffers and buffered isotonic systems, chemical stability of drugs, theories
of dissolution.

Biopharmaceutics _and Pharmacokinetics (M104):

Drug absorption, bioavailability and bioequivalence, in vitro and in vivo
bioavailability correlations, drug distribution, drug elimination (drug metabolism, drug
excretion). Intravenous infusion (one compartment model & two compartment model
drugs), multiple dosage regimens, application of pharmacokinetics in clinical situation,
dosage adjustment in renal disease, relationship between pharmacokinetic parameters
and pharmacologic response.

Pharmaceutical technology (M105):

Principles of pharmaceutical processing, pharmaceutical dosage form design,
conventional drug delivery systems: solutions, Suspensions, emulsions, peroral solids,
capsules and tablets. Suppositories and other rectal, vaginal and uretheral preparations,
Aerosols, inhalations and sterile fluids, parenteral medications and sterile fluids.
Transdermal drug delivery systems, ointments, creams, lotions and other preparations,
ophthalmic, nasal, otic and oral preparations applied topically. Novel Controlled release
DDS: sustained release dosage forms, rational for controlled release drug delivery, oral
controlled release delivery, liposome and niosomes as a drug delivery system, ocular
drug delivery system, intravaginal and intrauterine controlled release drug delivery,
implantable controlled release drug delivery systems, drug targeting (recent advances in
the science and the art of controlled release technology).

Physical chemistry (M106):

Kinetics: Introduction, rate of reactions, molecular and order of reactions, parallel
reactions, consecutive reactions. Methods of determination the order of reactions,
dependence of the rate on temperature, theories of reaction rates & chain reactions.

Catalysis: criteria of catalysis, homogeneous catalysis, enzyme catalysis and
heterogeneous catalysis.

Photo chemistry: Types of chemical reactions, properties of electromagnetic
radiations, laws of photochemical processes, quantum yield, photo processes and chain
reactions.

Yv



Solutions: nature of electrolytes in solution, conductivity, Arry. Theory of
dissolution, collegative properties and ionization of solutions.

Plant Cell Tissue Culture (M107):

Culture of plant cells, tissues and organs, aseptic techniques, nutritional components
of tissue culture media, initiation of maintenance of callus, liquid media, cell suspension
culture, organogenesis, somatic embryogenesis, culture of the shoot apex, anther and
pollen cultures, production of secondary metabolites by cell culture, study of the factors
that affect the production of the secondary metabolites, quantitation of tissue culture
procedures.

Advanced Taxonomy (M108):
Modern trends in plant taxonomy, chemo taxonomy, secotaxonomy, botanical library,
herberium, botanical gardens and floral formula and floral diagram.

Drug Design (M109):

Introduction, molecular biology and genetics in drug design, drug target interaction,
drug discovery and development, drug design to improve pharmacodynamics, drug
design to  improve  pharmacokinetics. = Quantitative  structure  activity
relationships(QASRs), computer assisted drug design, combinatorial chemistry,
bioinformatics and drug discovery and cimetidine: a rational approach to drug design (a
case study).

Molecular Biology (M110):

The Molecular biotechnology revolution: emergence of molecular biotechnology,
molecular nature of gene and its function, methods in molecular biology (molecular
cloning methods, molecular tools for studying genes and gene activity). Transcription,
posttranscriptional events, translation, DNA replication, recombination and
transposition, genomics, clinical application and molecular diagnostic and gene
therapy.

Biostatistics (M111):

Introduction, descriptive statistics (measures of central location of data: mean, mode,
median & midrange and measures of variability: The range, average deviation, the
variance, standard deviation & standard error of the mean). Presentation of data (tabular
presentation & graphic presentation of data). Tests of significance: fidicual limits,
Student’s t-test (for paired and unpaired data), the Chi-square test, analysis of variance
(ANOVA test). Regression analysis, correlation analysis and determination of the LDx,.

Physiology (M112):
Introduction to human physiology, nerve and muscle, physiology of: the autonomic
nervous system, cardiovascular system, central nervous system, gastrointestinal tract,
respiratory system, eye , kidney , liver, endocrinology, haematopiotic agents.
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Biotechnology for plant production (M113):

Biotechnology: introduction, recombinant DNA and gene cloning (cloning and
expression vector, chimaeras DNA, molecule and gene libraries, PCR and gene
amplification, basic and modified PCR applications and isolation, sequencing and
synthesis of genes.

Plant biotechnology (tissue culture media and cellular and tissue differentiation,
vascular tissue differentiation, cytodifferentiaion, callus growth patterns, organogenesis
and plant regeneration, somatic embryogenesis, embryo culture, micropropagation,
anther culture and production of haploid, production of secondary components,
protoplast culture, methods of gene transfer in plants (target cells for

transformation, gene transfer techniques), chloroplasts and mitochondrion
engineering, molecular maps of plant genomes: (RFLP map in plants RAPDS and SSRS
for mapping), gene cloning and DNA analysis in natural products production.
Biotransformation (introduction, freely suspended plant cells, immobilized plant cells,
methods of enzyme isolation and application.
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