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EVALUATING EXAMINATION SYLLABUS

INTRODUCTION

The PEBC Evaluating Examination syllabus is available on our web site (www.pebc.ca),
effective late March, 2008. If you would like a printed copy of this syllabus, please send
your request along with the fee of $35 (cheque, money order or international bank draft
in Canadian funds only; cash is not accepted), to the PEBC office at 717 Church Street, ,
Toronto, Ontario M4W 2M4.

This syllabus has been compiled to guide candidates who are preparing to write the
PEBC Evaluating Examination. It contains sample outlines of Canadian university level
pharmacy course outline material, in subject areas that are considered important to the
background knowledge base in the pharmaceutical sciences and for preparation for the
practice of pharmacy. It is emphasized that the material found within this syllabus gives
selected sampling from a variety of sources, and its purpose is to serve as a guide to the
curriculum content of current pharmaceutical education in Canada. This information may
be helpful in your preparation to write the Evaluating Examination. However, this
syllabus should not be interpreted to be the blueprint for the construction of any
questions for the Evaluating Examination. PEBC examination questions are developed
independently of this syllabus.

The syllabus is organized into four sections that correspond to the four major subject
areas represented on the Evaluating Examination. These include:

¢ Biomedical Sciences

e Pharmaceutical Sciences

e Pharmacy Practice

¢ Behavioural, Social and Administrative Pharmacy Sciences

Both formal education and practice experience prepare you for the Evaluating
Examination, Qualifying Examination and licensure as a pharmacist. In order to
determine what additional learning needs you have, prior to taking the examination, you
should assess the knowledge and skills that you have already acquired, in comparison
with the subject areas outlined in the Evaluating Examination Information Booklet
(available from the web site: www.pebc.ca).

Remember that language proficiency will also affect your performance. Written and
verbal language proficiency and communication skills, at a level satisfactory for a health
professional, are essential for your preparedness for taking the PEBC examinations.

Once you have identified your learning needs, it is your responsibility to find suitable
reference sources, materials and/or additional experience to prepare for the Evaluating
Examination. A partial list of references and learning resources (review guides,
textbooks, federal legislation and internet resources) is printed in the Evaluating
Examination Information Booklet (available from the web site: www.pebc.ca).



BIOMEDICAL SCIENCES

Biochemistry/Genomics and Molecular Biology/Nutrition/Clinical Biochemistry

Physiology/Functional Anatomy and Immunology

Pathophysiology and Pathology

Medical Microbiology



BIOCHEMISTRY/ GENOMICS AND MOLECULAR BIOLOGY/
NUTRITION/ CLINICAL BIOCHEMISTRY

GENERAL DESCRIPTION: BIOCHEMISTRY AND NUTRITION

The following topics should provide a fundamental understanding of biochemistry
covering the topics of: intermediary metabolism of carbohydrates, lipids, proteins, nucleic
acids and porphyrins; photosynthesis; the biochemical significance of hormones; and the
molecular basis of information transfer for cell integrity and well being.

TOPICS OF STUDY: BIOCHEMISTRY AND NUTRITION

Intermediary Metabolism

Enzymes reaction rates and kinetics, the influence of xenobiotics, vitamins and trace
elements

Carbohydrates, structure and function, synthesis/degradation
Glycolysis
Citric acid cycle, glyoxylate cycle and pentose phosphate cycle

Biosynthesis of lipids, regulation by insulin and glucagon, steroid hormones and
atherosclerosis

Oxidative degradation of amino acids
Fatty acid oxidation, formation of ketone bodies

ATP and bioenergetics including oxidative phosphorylation, electron transport and the
effects of xenobiotics

Macromolecules
Nucleic acids

Protein synthesis, effects of puromycin, tetracycline, chloramphenical, streptomycin,
tunicamycin and diphtheria toxin

Chromosome structure, DNA replication and transcription, effects of antibiotics, cancer-
causing viruses

Lipids and membranes



TOPICS OF STUDY: BIOCHEMISTRY AND NUTRITION contd.
Nutrition

Human biochemistry

Digestion

Function of nutrients in the body

Dietary requirements and Canada Food Guidelines
Assessment of nutritional status

Malnutrition and effects on health

Metabolism and transport of nutrients

Regulation of blood glucose

Weight management and eating disorders

Nutrigenomics
Genetic make-up and diet influences on health

Nutritional Control of Chronic Disease Risk
Obesity as a risk factor



GENERAL DESCRIPTION: GENOMICS AND MOLECULAR BIOLOGY

Molecular biology is an area of study that concerns the molecular basis of cell regulation,
control of biochemical functions such as metabolism, secretion, gene expression,
response mechanisms and other activities to preserve cell integrity and life.

Genomics encompasses recent advances in the field of molecular biology and the
rapidly developing understanding of genetic information in life forms. Study of genomics
aims to understand the structure and functions of the human genome and focuses on

identifying the mapping of genes and DNA sequences, and the molecular interplay of
genes and their role in biochemical processes and disease.

TOPICS OF STUDY: GENOMICS AND MOLECULAR BIOLOGY

Molecular Biology: Basis of Information Transfer for Cell Integrity and Well-being
Structure and functions of proteins and lipids

Biochemistry and cellular organization

Essential amino acids, degradation of purines and uric acid production

Cell signalling (neurotransmitters, hormones)

Cellular growth (the cell cycle)

Genomics

Organization of the human genome
Gene expression and regulation

DNA structure and function

Instability of the human genome:
Replication, Mutation and DNA repair
Recombination and Developmental genetics

Relationship between genes and proteins
Structure and function of proteins
Protein folding and conformation
Transcription into RNA
mRNA translation into proteins

Genetic engineering and cloning of genes
Cell-based DNA cloning
Cloning vectors
Molecular pathology- Identifying human disease genes

Applications: Gene therapy and other molecular genetic-based therapeutic approaches



GENERAL DESCRIPTION: CLINICAL BIOCHEMISTRY
This course studies the important elements of clinical biochemistry and relevant
diagnostic tests and laboratory investigations associated with organ systems and
diseases.

TOPICS OF STUDY: CLINICAL BIOCHEMISTRY
Routine Hematology

Hematocrit and Haemoglobin

Red Blood Cell count

Red Cell indices (MCV, MCH, MCHC)

Complete Blood Count (CBC)

WBC differential (components)

Platelets

Hematologic Diagnostic Tests

Anemias (Iron, Ferritin, TIBC)

Coagulation tests (INR, aPTT, PT and other factors)
Coomb’s test

Electrolytes and Blood Chemistry

Sodium

Potassium

Chloride

Glucose (FBS)

BUN

Creatinine

Uric Acid

Cholesterol

Total serum Protein

Arterial Blood Gases (PaOp PaCOp)



TOPICS OF STUDY: CLINICAL BIOCHEMISTRY contd.
PH

Anion gap

Bicarbonate

Liver Biochemistry

Bilirubin-Alkaline phosphatase (ALP)
Transaminases (AST, ALT)

Albumin

Prothrombin

o-Fetoprotein

Bone Metabolism

Bone mineral density

Minerals (calcium, phosphates)

Magnesium

Vitamin D

Renal Function and Disorders

Urinalysis

Urine electrolytes

Blood urea nitrogen (BUN)

Serum creatinine

Estimation of Glomerular Filtration Rate (GFR) and Renal Blood Flow
Methods of calculation and use of nomograms
Creatinine clearance

Inulin clearance

Para-amino hippuric acid (PAH) clearance

10



TOPICS OF STUDY: CLINICAL BIOCHEMISTRY contd.
Gastrointestinal Tract

Fecal fat

Schilling’s test

Occult blood

Endoscopy

Barium enema, CT scan

Pulmonary Function Tests

Pulmonary function testing (FEV1)

Histamine, methacholine challenge test
Neurology

Electroencephalogram (EEG)

Cerebral spinal fluid (CSF)
Cardiovascular Diagnostic Tests
Cardiac Isoenzymes (Creatine Kinase)
Troponin

Lipoprotein profile (LDL, HDL, Triglycerides, Cholesterol)
Neoplasm Screening
Prostate-specific antigen (PSA)

Breast Self Examination

Mammogram

Pap smear

Biopsy

11



TOPICS OF STUDY: CLINICAL BIOCHEMISTRY contd.
Endocrinology

Hypothalamus-Pituitary axis
Prolactin
Growth Hormone (GH)
Gonadotropins (LH and FSH)
Thyrotropin (TSH)
Adrenocorticotropin (ACTH)

Adrenal disorders
Plasma cortisol
Urine and serum osmolality

Thyroid Function
TSH
T3 suppression test

T4 (Thyroxine- direct and indirect)
Thyroid iodine Uptake

Sex Hormones
Androgens
Estrogens
Progestins
Pregnancy testing
Diabetes and Glucometry
Glucose Tolerance Test
Fasting Blood glucose
Serum and urine glucose
Urine ketones
Glycosylated hemoglobin (A1C)
Infectious disease/ Immunologic/ Rheumatologic/Other Tests
HIV tests
Western blot
CD4+ T-cell counts
Erythrocyte sedimentation rate
Laboratory Aspects of Antimicrobial Agents

Culture and Sensitivity Assay
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PHYSIOLOGY/ FUNCTIONAL ANATOMY AND IMMUNOLOGY

GENERAL DESCRIPTION: HUMAN PHYSIOLOGY/FUNCTIONAL ANATOMY
This course explains normal physiology of the human body (with emphasis on cellular
mechanisms), and gives a general review of systemic human anatomy (with clinical
applications). The goal of this course is to provide a basic understanding of how the
human body is structured, in order to understand its function or dysfunction in the
presence of disease.

TOPICS OF STUDY: HUMAN PHYSIOLOGY

Respiration

How the body obtains oxygen and eliminates carbon dioxide

The balance of respiration and of the pH level in body fluid

Changes during exercise and various disease states

Kidneys

How kidneys regulate the volume and composition of the body fluids

How kidneys function during malnutrition and various diseases

Hormonal regulation

Blood and the Immune System

Cellular and molecular components of the blood and their roles in oxygen transport,
clotting mechanisms and body’s defence mechanisms

Immunology dealing with normal immune reactions
Causes of AIDS
Problems with tissue transplants
Cardiovascular System
The structure and contractile properties of the heart
Mechanical forces regulating blood pressure

Hormonal and neural regulating mechanisms

Interactions of commonly used drugs with the cardiovascular system

13



TOPICS OF STUDY: HUMAN PHYSIOLOGY contd.

Gastrointestinal System

How the body obtains nutrients, water, and electrolytes

Transfer into plasma and various tissues

Hormonal and neural regulatory factors in normal and diseased states

Elimination of undigested food

Neurophysiology

Description of biological membranes and ionic channels

The basis of bioelectricity

Detailed explanation of synaptic transmission
The synapse as a primary subject of action of various drugs which act upon the
nervous system

Major sensory systems such as the somatosensory, visual and auditory systems

The pain perception

Neural control of skeletal musculature
Basal ganglia disorders such as Parkinson’s and Huntington’s Chorea

Mental ilinesses

Temperature Regulation

The homeostatic mechanisms regulating body temperature
In normal condition
During disease
During exercise

Endocrinology & Reproduction

The hypothalamic system controlling hormonal release

The pituitary gland; the thyroid gland; the adrenal gland

The reproductive cycle and its hormonal controls

14



TOPICS OF STUDY: FUNCTIONAL ANATOMY
Introduction to Anatomy

The anatomical position; movement

Ultrastructure of the cell

Examination of basic tissue types of the body, and their function
The Integment

Histology of skin

The Musculoskeletal System

Types of muscle; histology of muscle

How movement occurs

Regional study - role of calcium in skeletal contraction
Diaphragm; upper limb; lower limb; clinical aspects
The Cardiovascular System

Mediastinum

Arteries versus veins - histological approach

Blood as a tissue

Heart - adult versus fetal structure and flow of blood
Coronary circulation; conducting system; clinical aspects
Regional supply

The Respiratory System

Histological survey

Pleura and pleural cavity; breathing movement

Clinical aspects, development of respiratory system

15



TOPICS OF STUDY: FUNCTIONAL ANATOMY contd.

The Digestive System

Anterior abdominal wall

Palate and oral cavity; salivary glands

Esophagus

Peritoneal cavity

Abdominal viscera

Histological aspects and function

Clinical anatomy: Small intestine, large intestine, liver, pancreas

Blood supply including portal venosis system and the “first-pass effect”

The Nervous System

Introduction to terminology

Synaptic morphology; neurotransmission

Organization of the nervous system
Central Nervous System
Spinal Cord: anatomy; meninges; major ascending and descending tracts
Brain: gross anatomical features, location and function meninges
Cerebral Hemispheres - sulci, gyri, major sensory and motor regions

Brain Stem; Cerebellum; Ventricles
CSF: flow, composition, function; blood supply- clinical anatomy

Peripheral Nervous System
Cranial nerves; spinal nerves; dermatomes; brachial plexus;
lumbosacral plexus - pudendal and sciatic nerves- clinical anatomy

Autonomic Nervous System
Centres of control; sympathetic and parasympathetic systems;
neurotransmitters

Organs of Special Sense

Eye, Ear, Olfaction, Taste

16



TOPICS OF STUDY: FUNCTIONAL ANATOMY contd.
The Urinary System
Function; components and relations

Kidneys - location, gross anatomy; histology; flow of urine; ureter, bladder, male and
female urethra; pelvic diaphragm

The Reproductive System

Bony pelvis and perineal region; urogenital triangle; anal triangle; male external
genitalia; the breast; the placenta; early embryology; susceptibility of the fetus to critical
periods of development

The Endocrine System

Pituitary gland

Thyroid gland

Pancreas

Parathyroid glands and adrenal glands

Gross anatomy; functional significance; clinical aspects

The Lymphatic System

Significance

Gross anatomy and histology of lymphatic tissue

Lymphatic vessels; lymph node

Spleen, thymus, appendix

17



IMMUNOLOGY
GENERAL DESCRIPTION: IMMUNOLOGY
In this course, an overview is presented of the immune system, immune responses,
defence mechanisms against infectious disease and treatment applications. The study of
vaccines and vaccine-preventable diseases is included.
TOPICS OF STUDY: IMMUNOLOGY
Overview of the Immune System
Specificity and memory
Cells and organs of the immune system
Clonal selection theory
Humoral Inmune Responses
Antibodies: structure, classes, and function
Cell Mediated Immune Responses
T cell subsets and functions
T cell receptor
MHC (Major Histocompatability Complex) molecules
Antigen processing and MHC-restricted presentation
T cell recognition of antigens
Implications to Vaccine Design
Conventional and modern vaccines
Hybridoma Technology and Monoclonal Antibodies
Clinical applications: as research tools and as diagnostic and therapeutic agents

(eg: OKT3 and HA-1A)

See also: Section under Biotechnology and Pharmacogenetics
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PATHOPHYSIOLOGY AND PATHOLOGY

GENERAL DESCRIPTION: PATHOPHYSIOLOGY AND PATHOLOGY

This course is designed to cover the basic mechanisms of pathophysiology, laboratory
investigation and follow-up associated with diseases.

TOPICS OF STUDY: PATHOPHYSIOLOGY AND PATHOLOGY
Cell Injury and Death
Mechanisms of Cell Injury
Ischemia/Hypoxia
Free Radicals
Chemical Injury
Laboratory Investigation
Morphology - Reversible Injury, Necrosis, Apoptosis
Biochemical changes
Genetics
Common Chromosomal Syndromes
Pharmacogenetics
Fluid and Electrolyte Disorders
Metabolic Acid-Base disorders
Disorders of Oxygenation
Inflammation

Acute Inflammation

Chronic Inflammation
Inflammatory events and mediators

Edema
Immunopathology
Hypersensitivity reactions (four major types)

Autoimmune diseases

19



TOPICS OF STUDY: PATHOPHYSIOLOGY AND PATHOLOGY contd.

FOR THE FOLLOWING DISEASES, PLEASE REVIEW THE: ETIOLOGY,
PATHOGENESIS, CLINICAL PRESENTATION AND LAB INVESTIGATION

Obstructive Lung Disease
Asthma
Chronic Obstructive Pulmonary Diseases (COPD)
Chronic Bronchitis
Emphysema
Gastrointestinal Diseases (Non- Neoplastic)
Reflux Esophagitis
Peptic Ulcer disease/ Dyspepsia
Gastritis
Acute haemorrhagic/erosive gastritis
Chronic non-erosive gastritis
Infectious gastritis (i.e. Helicobacter pylori)
Inflammatory Bowel Disease
Crohn’s disease
Ulcerative colitis
Zollinger-Ellison syndrome
Liver Disease
Cholestasis
Hepatitis
Cirrhosis
Drug-induced hepatic enzyme modulation
Tumours
Liver Biochemistry (see Clinical Biochemistry section)
Renal Disease
Acute Renal Insufficiency

Chronic Renal Insufficiency

Lab investigation (see Clinical Biochemistry section)

20



TOPICS OF STUDY: PATHOPHYSIOLOGY AND PATHOLOGY contd.

Endocrinology

Thyroid Disorders
Hyperthyroidism
Hypothyroidism

Adrenal Disorders
Cushing’s Syndrome
Addison’s Disease
Pheochromocytoma

Metabolic bone disorders
Osteoporosis
Osteomalacia
Paget’s Disease

Glucose Metabolism and Disorders
Diabetes mellitus (type 1 and type 2)

Cardiovascular

Dyslipidemia

Ischemic Heart Disease

Myocardial Infarction

Hypertension

Congestive Heart Failure

Dysrhythmias

Coagulation and thrombotic disorders

Haematology

Anemias
Normocytic (i.e. thalassemias, sickle cell anemia)
Microcytic (i.e. iron deficiency anemia)

Macrocytic (i.e. vit By deficiency and folic acid deficiency)

Haemostatic disorders

21



TOPICS OF STUDY: PATHOPHYSIOLOGY AND PATHOLOGY contd.
Neurology

Alzheimer’s Disease

Parkinson’s Disease

Pain and Headache
Neurodegenerative Diseases
Seizures and Epilepsy

Stroke

Psychiatry

Anorexia/Bulimia

Anxiety and agitation Disorders
Attention Deficit Hyperactivity Disorder
Bipolar disorder

Depression
Major depression

Dementia

Insomnia

Schizophrenia

Carcinogenesis and Neoplasia

Genetic basis of carcinoma

Lung and gastrointestinal neoplasms
Gynecologic neoplasms

Urinary tract neoplasms

Haematology (i.e. leukemia and lymphoma)

Skin Neoplasms
Malignant melanoma and others

Cancer of the bone, brain, breast, prostate

22



MEDICAL MICROBIOLOGY

COURSE DESCRIPTION: MEDICAL MICROBIOLOGY

This course of study includes the general biology of micro organisms and an overview of
the host response to infection. Focus is on the main categories of human infections, their
epidemiology, prevention and antimicrobial treatment. Topics also included are sterility
and disinfection.

TOPICS OF STUDY: MEDICAL MICROBIOLOGY

Introduction to Microbiology

Bacterial structure, replication and classification

Bacterial Pathogenesis and Virulence factors

Normal microbial flora/Host response to infection

Principles of Diagnostic Microbiology

Bacterial Infections

Infections of the Circulatory System
Endocarditis

Infections of Bones and Joints
Osteomyelitis, Arthritis, Prostheses

Skin and Wound infections
Cellulitis, Impetego, Wounds

Infections of the Gastrointestinal Tract
Food poisoning, Gastroenteritis, Antibiotic-associated colitis

Infections of the Eye
Conjunctivitis

Infections of the UG Tract
Urinary tract infections
Sexually transmitted diseases

Infections of the CNS

Meningitis
Abcesses

23



TOPICS OF STUDY: MEDICAL MICROBIOLOGY contd.

Infections of the Respiratory Tract
Otitis, Pharyngitis, Sinusitis
Tuberculosis
Pneumonia, Bronchitis
Mycoplasma, Legionella, Chlamydia

Antimicrobial Agents

B-Lactams, Cephalosporins

Quinolones

Macrolides, Ketolides, Clindamycin, Tetracyclines
Aminoglycosides, Vancomycin

Sulfonamides and Trimethoprim

Metronidazole, Chloramphenicol

Viral Infections
Properties, Structure, Replication, and Transmission
Viral Pathogenesis, Host Response and Principles of Diagnostic Virology

Sites of Viral Infections
Respiratory Tract
CNS
Prion Diseases
Gastrointestinal Tract
HIV and AIDS
Herpes viruses
Viral Hepatitis
Measles, Mumps, Rubella
Chickenpox and Shingles
Infections in the Fetus/ Newborn
Skin, Mucous Membranes, Childhood Fevers

Antiviral Agents

24



TOPICS OF STUDY: MEDICAL MICROBIOLOGY contd.
Parasitology

Protazoal Diseases
Protazoas and Helminths

Malaria

Ectoparasites
Lice, Scabies, Ticks

Mycology
Properties, Structure, Replication, and Transmission
Systemic Mycoses

Candida

Aspergillus

Histoplasmosis

Blastomycosis

Coccidiodomycosis

Cryptococcosis

Superficial Mycoses
Dermatophytes

Antifungal Agents
Sterilization and Disinfection
Hospital Epidemiology
Infection Control Methods

Immunoprophylaxis and Vaccines

25



PHARMACEUTICAL SCIENCES

Pharmaceutics and Drug Delivery Systems
Phamacokinetics and Biopharmaceutics
Medicinal Chemistry

Pharmacology

Toxicology and Clinical Toxicology
Pharmaceutical Analysis

Biotechnology and Pharmacogenetics

26



PHARMACEUTICS AND DRUG DELIVERY SYSTEMS
GENERAL DESCRIPTION: PHARMACEUTICS AND DRUG DELIVERY SYSTEMS

In this course of study, the emphasis is on physico-chemical properties related to the
design and formulation of dosage forms and optimal delivery of drugs to a site of action
for therapeutic usefulness. This study includes the role of biopharmaceutics,
preformulation principles, drug stability and physical pharmacy in the development of
safe and effective dosage forms. Bioequivalence, routes of administration and new
design innovations are included.

TOPICS OF STUDY: PHARMACEUTICS & DRUG DELIVERY SYSTEMS
Solids and Solid Dosage Forms

The solid state
Bonding - Van der Waal’s, H Bonding, covalent, electrostatic, metallic
Crystal systems and habits
Crystallization - saturated and supersaturated solutions, crystal growth
Crystallinity - amorphous solids, degree of crystallinity, crystal defects
Polymorphism - effects on formulation, bioavailability
Hydrates and solvates - hygroscopicity, deliquescence, phase diagrams, effects
on formulation, bioavailability, lyophilization
Eutectic mixtures, solid solutions, clathrates and inclusion compounds

Solid dosage forms
Properties of powders, handling of powders, drying, mixing and milling
Particle size analysis - definitions, methods
Tableting - excipients and formulation, methods of granulation, tablet
compression
Tablet coating - methods and types of coating
Capsules - hard gelatin, soft gelatin, non-gelatin based capsules, formulation
Evaluation tests - uniformity of weight, content, dissolution, disintegration,
hardness, friability
Sustained/controlled release - formulation, effect on bioavailability
Effervescent powders and tablets - formulation, storage

27



TOPICS OF STUDY: PHARMACEUTICS & DRUG DELIVERY SYSTEMS contd.

Solutions and Solubility

Thermodynamics of Pharmaceutical Solutions
Ist law, enthalpy, work
2nd law, entropy
Gibbs free energy and chemical potential
Phase Equilibria

Pharmaceutical Solvents
Waters, Alcohols, Hydro Alcohols, co solvents

Aqueous and non-aqueous solutions
Syrups, elixirs, tinctures, collodions, spirits, Liniments

Solvent/Solute Interacation
Intermolecular bonding, functional groups, prediction of drug solubility in water

Liquid-Liquid solution
Ideal and non-ideal solutions, Raoult’s law, Partial Miscibility

Solid-Liquid solutions
Colligative properties, solutions of electrolytes and non-electrolytes, lonic
Equilibria, Buffers, Isotonicity

Gas-Liquid Solutions
Solubility of gases, Henry’s law.

Factors affecting solubility
pH, pKa, salts, temperature, esterification, complexation, solubilization, particle
size, cosolvency, polarity, solubility parameters

Dissolution
Theory, methods of measuring dissolution rate, factors affecting dissolution rate,
Hixon-Crowell Cube-Root Relation, Noyes-Whitney equation,
Types of Dissolution Apparatuses,
USP Dissolution Monographs and acceptance criteria,
In vitro-in vivo correlation

Partition

Fick’s first and second laws, Nernst distribution law, pH-partition theory,
steady state and non-steady state diffusion

28



TOPICS OF STUDY: PHARMACEUTICS & DRUG DELIVERY SYSTEMS Contd.
Surface Chemistry and Dispersed Dosage Forms

Surface Chemistry
Interfacial tension, spreading, contact angle, tendency of wetting
Nature & properties of surfaces, interfaces-absorption at liquid & solid interfaces
Surfactants - classification, properties, pharmaceutical applications (HLB,
wetting, solubilization, detergency)

Emulsions
Emulsion types, applications, emulsifying agents
Physical stability - creaming, coalescence, cracking, inversion
Formulation, preservation
Microemulsions - formulation, physicochemical properties, applications

Suspensions
Desired characteristics, applications
Electrical properties, Zeta potential, Nernst potential
Physical stability - flocculation, deflocculation, sedimentation
Formulation
Rheological properties of vehicles including hydrocolloids, thixotropy, rheopexy,
structured vehicles

Drug Stability

Drug stability
Physical, chemical, microbiological stability - definitions, causes of instability

Chemical stability
Mechanisms of degradation - hydrolysis, oxidation, photolysis
Zero and first order degradation - rate equations, half-life, shelf-life
Effect of temperature, ionic strength, solvents and pH on reaction kinetics
Factors affecting rates of hydrolysis and oxidation, stability programs, stability
testing, accelerated stability studies
Stabilization of drugs against hydrolysis, oxidation and photolysis

Intrapulmonary Drug Delivery

Components of aerosols - propellants, valves, containers

Formulation of aerosols - solutions, suspensions, emulsions

Design of Aerosols - Metered Dose Inhalers, Dry Powder Inhalers, Nebulizers, Spacer
Devices

Inhalation therapy - deposition of particles in the lungs, metered dose inhalers, powder
inhalers, nebulizers

29



TOPICS OF STUDY: PHARMACEUTICS & DRUG DELIVERY SYSTEMS Contd.
Dermal Drug Delivery

Skin structure - nature of barrier to percutaneous absorption

Percutaneous absorption - diffusion, partitioning, flux

Factors affecting percutaneous absorption - skin intactness, age, site, hydration, partition
coefficient, solubility, penetration enhancers and formulation

Types of dermatological vehicles - ointments, creams, gels, liquids, pastes, selection of
appropriate vehicle in topical drug therapy

Parenteral Drug Delivery

Methods of sterilization, sterility testing, pyrogen testing, tests for particulate matter
Routes of administration - advantages, disadvantages

Formulation - vehicles, additives, osmolarity, osmolality, particle size

Principles of aseptic technique, reconstitution, intravenous admixtures and causes of
incompatibilities

Total parenteral nutrition - design of solution, preparation, administration, complications
Ophthalmic, Otic, Nasal Drug Delivery
Ophthalmic Drug Delivery
Cornea as a barrier to drug absorption
Formulation - tonicity, sterility, pH additives
Otic Drug Delivery
Site of drug administration

Formulation

Nasal Drug Delivery
Formulation — pH, additives

Rectal and Vaginal Drug Delivery

Physiology, local and systemic effects

Rectal and vaginal suppositories
Definition and uses
Preparation, excipients, density displacement factors
Stability

Vaginal tablets, ointments, creams, gels and aerosol foams
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TOPICS OF STUDY: PHARMACEUTICS & DRUG DELIVERY SYSTEMS Contd.
New Drug Delivery Systems

Controlled/targeted delivery
Controlled drug release, targeted drug delivery - definitions, rationale,
comparison to conventional delivery systems
Parenteral polymeric delivery systems - biodegradable, non-degradable
polymers, reservoirs, matrices, mechanisms of drug release, formulation of
implants, microspheres, nanospheres
Liposomes - formulation, interaction with cells, applications, targeting
Transdermal drug delivery - applications, mechanisms of controlled release
formulations
Immunoconjugates and new innovations

Protein drug delivery

Protein drug delivery - formulation strategies to stabilize proteins, formulation of
protein/peptide drugs using conventional injections, formulation of polymer
implants or microspheres
Nasal and pulmonary delivery - physiology, use of penetration enhancers
Buccal delivery and other potential delivery systems

Good Manufacturing Practices (GMP)

Batch Record

International Organization for Standardization (ISO)

Lot number

Product Quality Control and Risk Management

Places
Premises and equipment

People
Personnel and quality assurance

Processes
Sanitation program and operations

Products
Specifications, stability, samples, batch records, recall reporting, sterile products
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PHARMACOKINETICS & BIOPHARMACEUTICS
COURSE DESCRIPTION: PHARMACOKINETICS & BIOPHARMACEUTICS
This course is designed to cover biopharmaceutics and pharmacokinetics concepts.
Biopharmaceutics considers the interrelationship of the physicochemical properties of
the drug, the dosage form in which the drug is given, and the route of administration on
the rate and extent of systemic drug absorption. Pharmacokinetics involves the time
course of drug disposition in the body: the kinetics of drug absorption, distribution and
elimination (excretion and metabolism). This includes the effect of pathophysiological
changes on the pharmacokinetics of drugs and applications in pharmacotherapy. A
selected group of drugs is discussed in the context of therapeutic drug monitoring.
TOPICS OF STUDY: PHARMACOKINETICS & BIOPHARMACEUTICS
Compartment Concepts
One compartment open model
Multicompartmental models
Model-independent pharmacokinetics
Absorption
Kinetics of oral drugs (absorption and elimination)
Kinetics after one dose
Kinetics after multiple doses
Zero-order absorption model
First-order absorption model
Significance of absorption rate constant
Physiologic factors related to oral absorption
Modified release of drug products
Distribution and Protein Binding
Physiologic factors

Volume of distribution

Kinetics of protein binding
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TOPICS OF STUDY: PHARMACOKINETICS & BIOPHARMACEUTICS contd.
Elimination and Clearance Concepts

Drug clearance

Renal clearance

Hepatic clearance

Biotransformation

Kinetics of Intravenous (IV) Drugs

IV Bolus

IV infusion

IV intermittent infusion

Multiple daily dosage regimens

Kinetics of Doses

After constant input

After 1st order input

Model-Independent Pharmacokinetics
Nonlinear pharmacokinetics

Bioavailability and bioequivalence issues
Clinical Application of Pharmacokinetics
Dosage Regimens

Effects of pathophysiologic changes: Moni