Pharmacy Course Descriptions

Biology (BIOL)

BIOL 103. General Biology with Lab. A one-semester course that introduces pharmacy students to the fundamental concepts of organization and maintenance of cellular structure and function. The course topics comprise biomolecules, cell organelles, membrane structure and function, signal transduction, cell cycle and its regulation, cell reproduction, molecular biology of DNA, regulation of gene expression, and applications of DNA technology. 3 hrs. of lectures. Lectures will be supplemented by relevant lab exercises and group discussions based on case studies. 3 hrs. of laboratory. (4 Credit Hrs.)

BIOL 209. Human Anatomy and Physiology with Lab.   This course provides fundamentals of the organization and functions of the human body and lays down a solid foundation for the learning of the pathophysiological concepts of diseases and their pharmacological interventions. Topics include anatomical terminology, structure and elaborated functions of cell, tissues, organs, and organ system levels. 3 hrs. of lectures. Laboratory includes study of structure and function of systems with models and tissue slides; and physiology experiments. 3 hrs. of laboratory. (4 Credit Hrs.)

BIOL 210. Biochemistry. Prerequisite: Organic Chemistry I. This course provides a general introduction to biochemical concepts, which prepare the students for subsequent courses in pharmacology and pathophysiology including enzyme mechanisms, therapeutic use of enzyme inhibitors, intermediary metabolism, effects of drugs on various metabolic pathways, signal transduction, and biotransformation.  (4 Credit Hrs.)

Chemistry (CHEM)

CHEM 103. General Chemistry with Lab I. This course establishes a foundation in the fundamental concepts of states of matter. Atoms, molecules and ions are discussed as are chemical, aqueous and thermal reactions. The periodic properties of elements, stoichiometry and chemical bonding are also discussed. 3 hrs. of lectures. Laboratory learning includes the preparation of standard solutions, separation of the components of a mixture, reactions in aqueous solutions, acid base titration, heat of reactions and the determination of melting and boiling points. 3 hrs. of laboratory. (4 Credit Hrs.)

CHEM 104. General Chemistry with Lab II. This course investigates the fundamentals of chemical kinetics, solubility, chemical equilibrium, acid base equilibrium, titrations, coordination compounds, precipitation and electrochemistry. 3 hrs. of lectures. Laboratory experiences explore colligative properties, freezing points, molar masses, and pH of buffer solutions. Students learn to determine the pKa of an unknown acid, hydrolyze salts, work with calorimetry, determine the rates of chemical reactions and prepare coordination complexes. 3 hrs. of laboratory. (4 Credit Hrs.)

CHEM 203. Organic Chemistry with Lab I. Prerequisites: General Chemistry I and II. This course explores the important mechanisms of structure and bonding, alkanes, alkenes, alkynes, aromatic compounds, stereochemistry, alcohols, phenols, ethers, aldehydes, carboxylic acids and derivatives. 3 hrs. of lectures. Laboratory includes the following reactions- esterification, hydrolysis, oxidation, reduction, and condensation reactions. Named reactions such as Cannizaros reaction, and Claisan-Schmid condensation are followed. Stereochemistry and molecular modeling using ChemDraw and Chemsketch software are also covered. 3 hrs. of laboratory. (4 Credit Hrs.)

CHEM 204. Organic Chemistry with Lab II. This course provides further study of the concepts covered in CHEM 203 and includes oxidation and reduction, enols and enolates, the study of carbonyl I, II and III compounds, heterocyclic compounds, carbohydrates, amino acids and polymers, catalysis, lipids, and nucleic acids.  3hrs. of lectures. Laboratory includes identification of carbohydrates, proteins, lipids and  polymers, synthesis of heterocyclic compounds, spectral studies of selected molecules, and stereo-modeling. 3 hrs. of laboratory. (4 Credit Hrs.)

CHEM 205.  Pharmacognosy with Lab. This course introduces phyto-chemistry and the medicinal uses of active constituents present in plants and other natural sources employed in medicine. Students will learn the classification of phytochemical constituents of medicinal importance, the chemistry and uses of lipids, terpenoids, alkaloids, glycosides, flavanoids, steroids, and proteins. 2 hrs. of lectures. Laboratory includes exercises in identification of crude drugs by macroscopic and microscopic methods, and isolation/ identification of selected active constituents from natural products. 3 hrs. of laboratory. (3 Credit Hrs.)

CHEM  301. Medicinal Chemistry I.   Prerequisites: Organic Chemistry I, II. This course introduces students to the chemical properties of drugs and their relationship to biological action. Topics covered include the study of functional groups in drug action, physicochemical activity, molecular modeling, computer-aided  drug design, drug metabolism and the pro-drug concept. A detailed study of the chemistry, structure/function relationship and medicinal properties of drugs used as anti-infective agents is included.  (3 Credit Hrs.)

CHEM 302.  Medicinal Chemistry II.   Prerequisites: Organic Chemistry I ,II. This course is a continuation of Medicinal Chemistry I and covers the chemistry, SAR and medicinal properties of drugs affecting the central nervous system such as anti-depressants, general anesthetics, narcotic analgesics, sedatives,  hypnotics, antipsychotics and anticonvulsants. The discussion of local anesthetic agents includes their mechanism of action, classification and clinical uses. Other drugs covered include those affecting the  adrenergic and cholinergic systems, cardiovascular system, hormonal systems, immune systems, respiratory system and gastrointestinal system. (3 Credit Hrs.)

CHEM 410.   Pharmaceutical Chemistry with Lab. Prerequisites: Medicinal chemistry I and II. This course deals with the various techniques used in the assay of pharmaceutical preparations. The principles and methodology of drug analysis will be discussed including titrations, chromatography, spectrofluorimetry, visible and ultraviolet spectrophotometry, infrared spectrophotometry, flame photometry and radioimmunoassay. 3 hrs. of lectures. Laboratory exercises include the synthesis of simple organic drugs and analytical experiments based on titrimetry, chromatography and spectrophotometry. 3 hrs. of laboratory. (4 Credit Hrs.)

English (ENGL)

ENGL 145.  Special Topics in English for Pharmacy. ENGL 145 aims to provide English language support to the second year pharmacy students in their biology course. The objective of this course is to further develop the skills of reading, writing, speaking and listening by using material which is closely related to the biological concepts dealt with in BIOL 103. The course also aims to familiarize students with the relevant scientific vocabulary. (3 Credit Hrs.)

ENGL 146. Special Topics in English for Pharmacists II. This course is a continuation of English 145.

Mathematics (MATH)

MATH 102. Introduction to Calculus. Prerequisite Math 011. This course provides a comprehensive introduction to calculus as applied to the study and practice of medicine and pharmacy. The concepts of differential and integral calculus are emphasized and utilized for practical examples such as pharmacokinetics. The course is delivered in the form of lectures supplemented with problem-solving assignments, pre-quiz revisions and post-quiz analysis. (4 Credit Hrs.)

MATH 301. Epidemiology and Biostatistics. This course provides an introduction to epidemiology, and introduces students to biostatistics as related to pharmacy. It uses epidemiological study designs as the background for discussion of statistical applications. Topics include study designs in health sciences, descriptive and inferential statistics, probability distributions, interval estimates and hypothesis testing. Students will also be exposed to statistical software such as NCSS. (3 Credit Hrs.)

Pharmacology (PCOL)

PCOL 303 Pharmacology I. Prerequisites: Biochemistry, Human Anatomy and Physiology.  This course introduces students to the scientific study of drugs and emphasizes the integration of pharmacological actions with physiological responses of the body. Students will learn general pharmacology, routes of drug administration, fundamentals of pharmacokinetics and pharmacodynamics, pharmacogenetics, synergism and antagonistic effects, and adverse drug reactions. Knowledge of drug history, sources, physicochemical properties, clinical uses, adverse effects, drug interactions, patient/drug-related specific precautions and warnings will be presented for drugs that affect the autonomic nervous system, central nervous system and sympathetic nervous system.  (4 Credit Hrs.)

PCOL 304. Pharmacology II. Prerequisites: Biochemistry, Human Anatomy and Physiology. This course, a continuation of Pharmacology I, embraces the knowledge of drug history, sources, physicochemical properties, basic parameters of pharmacokinetics, pharmacodynamics, clinical uses, adverse effects, drug interactions, patient/drug-related specific precautions and warnings, of the drugs used on the cardiovascular system, hematopoietic system, renal system, the respiratory system, and gastrointestinal system. Autacoids and drugs used in special conditions such as pediatrics, geriatrics and pregnancy are covered. (3 Credit Hrs.)

PCOL 401. Pharmacology III and Toxicology. This course, a continuation of Pharmacology I and II embraces the knowledge of drug history, sources, physicochemical properties, basic parameters of pharmacokinetics, pharmacodynamics, clinical uses, adverse effects, drug interactions, patient/drug-related specific precautions and warnings, used in the endocrine system as well as antibiotic, antifungal, anti-malarial, antiviral, and anticancer drugs.  Topics also include immuno-modulators, bioassays of some important drugs, and vitamins. A brief introduction to toxicology including the evaluation of new drugs, their safety profile, teratogenicity, genotoxicity, carcinogenicity, and clinical trials is included. (3 Credit Hrs.)

Pharmacy (PHAR)

PHAR 101. Orientation to Pharmacy. This course introduces students to the profession of pharmacy with an emphasis on the contribution of pharmacy to healthcare in various settings (e.g., community, hospital). Specific topics include an introduction to professionalism and the importance of conveying a professional image in pharmacy practice. Pharmaceutical care, professional ethics and health promotion extend these ideas. Students learn how to formulate a pharmaceutical care plan and use Oman’s National Formularies. Students learn the importance of handling prescriptions appropriately. The stability and storage of medicines are also covered. (2 Credit Hrs.)

PHAR 204. Physical Pharmacy. Prerequisites: General Chemistry I, II. This course integrates knowledge of mathematics, physics and chemistry to explain the basic principles of physical and chemical phenomena related to drug formulation and drug delivery. Topics include application of colligative properties in preparation of pharmaceutical solutions, micromeritics, interfacial phenomenon, rheology, dispersions, diffusion, dissolution, complexation, buffers, solubility and related phenomena. (3 Credit Hrs.)

PHAR 304. Pharmacy Rules and Regulations. This course provides an insight into Oman National Drug Policy and the regulations that are followed for import and licensing of drugs in Oman. Topics include objectives of the policy, legislation and regulation, registration and drug control, licensing procedures for pharmacies, pharmaceutical establishments, medical stores, scientific offices, registration of pharmaceutical companies (products and pricing), penalties, controlled drugs including narcotics and psychotropics, trading and dealing of controlled drugs. (1 Credit Hr.)

PHAR 310. Pharmaceutics with Lab I. Prerequisite: Physical Pharmacy. This course provides an introduction to the principles applied in the preparation of pharmaceutical dosage forms and drug delivery systems. Topics include equilibrium phenomena, parenterals, solid, liquid and semi-solid dosage forms, and transdermal systems. 3 hrs. of lectures. Laboratory experiences are designed to supplement lecture material and develop basic skills in pharmaceutical calculations, physico-chemical theories in pharmaceutical formulations, and compounding of dosage forms. 3 hrs.of  laboratory. (4 Credit Hrs.)

PHAR 307. Pharmaceutical Microbiology and Immunology. Prerequisite: Biochemistry, Human Anatomy and Physiology. This course deals with the morphological, cultural, and physiological characteristics of disease-causing microorganisms; control of microbial growth comprising disinfection, sterilization techniques and antimicrobial medications. Topics in immunology include hypersensitivity, autoimmunity, immunodeficiency, graft rejection, vaccination, immune-regulatory role of granulocytes and lymphocytes; covering the basic functions of the immune system and innate as well as adaptive immune responses. (3 Credit Hrs.)

PHAR 303. Pathophysiology and Therapeutics I. Prerequisite: Human Anatomy and Physiology. This course aims to provide students with the skills necessary to understand and develop rational therapeutic plans and to solve drug related problems in patients with a variety of diseases and disorders. PHAR 303, the first of a three semester sequence, reviews the etiology, epidemiology, pathophysiology and case presentation followed by therapeutic recommendations for drug selection, dosing and patient monitoring. Nutritional, psychiatric, neurological, endocrine, dermatological and ophthalmological diseases and disorders will be reviewed in this course by referring to the text book, case book and official formularies. (4 Credit Hrs.)

PHAR 315. Pharmaceutics with Lab II. Prerequisite: Physical Pharmacy. This course provides an introduction to the technologies applied in the preparation and evaluation of pharmaceutical dosage forms and drug delivery systems. Topics include pharmaceutical necessities, polyphasic systems, polymers, coating, solids, sustained release, drug delivery, NDDS, and regulatory processes. 3 hrs. of lectures. Laboratory includes sterile techniques, liquid and semi-solid dosage forms, and microencapsulation. 3 hrs. of laboratory. (4 Credit Hrs.)

PHAR 308. Pharmacy Literature Evaluation. This course helps the student learn to critically evaluate drug literature and to apply the findings to actual pharmacy practice situations. Students learn to identify various resources for drug and herbal information for health professionals and patients, including medical web sites that contain specific types of information. Students learn to locate relevant drug and medically related information from secondary information resources such as Micromedex. (2 Credit Hrs.)

PHAR 401. Pathophysiology and Therapeutics II. Prerequisite: Human Anatomy and Physiology. This course is a continuation of Pathophysiology and Therapeutics I. In this course the etiology, epidemiology, pathophysiology, case presentation followed by therapeutic recommendations for drug selection, dosing and patient monitoring  of respiratory, gastrointestinal, cardiovascular and renal diseases and disorders will be reviewed by referring to the text book, case book and official formularies. (3 Credit Hrs.)

PHAR 403. Pharmaceutical Biotechnology. Prerequisites: Biochemistry, Pharmaceutical Microbiology and Immunology. Students will learn the basic functions of the elements of molecular biotechnology and pharmaceutical applications, including how components of the immune system can be used for therapeutic and diagnostic purposes and applications of molecular biotechnology in the treatment and diagnosis of diseases. Topics include recombinant DNA technology, recombinant proteins, nucleic acid technology, therapeutic use of biotechnological products, gene therapy, macromolecular drug delivery, and anti-sense technology. (3 Credit Hrs.)

PHAR 404. Pharmacokinetics. Prerequisite: Introduction to Calculus. This course covers the physicochemical and biological properties that affect drug transit into the systemic circulation. The kinetic and biological process that a drug undergoes upon entering the body are discussed including one and two compartment open models, basic drug metabolism, linear and non-linear pharmacokinetics, pharmacokinetic interactions, drug-receptor interactions, biopharmaceutics, bioavailability, and drug disposition. (3 Credit Hrs.)

PHAR 405. Pathophysiology and Therapeutics III. Prerequisite: Human Anatomy and Physiology. This course is a continuation of Pathophysiology and Therapeutics I & II. In this course the etiology, epidemiology, pathophysiology, case presentation followed by therapeutic recommendations for drug selection, dosing and patient monitoring of oncologic, infectious, bone and joint, urologic and gynecologic diseases and disorders will be reviewed by referring to the text book, case book and official formularies. (3 Credit Hrs.)

PHAR 406. Clinical Pharmacokinetics. Prerequisite: Pharmacokinetics. This course focuses on the application of pharmacokinetic principles to patient care. Topics include one compartment intravenous bolus dosing, one-compartment infusion, multiple dosing, protein binding of drugs, non-oral medications, prolonged medications, pharmacokinetic variability, drug concentration and clinical response, individualization and optimization of drug dosing regimens and therapeutic drug monitoring. Appropriate dosing and monitoring of drug levels of aminoglycosides, digoxin and anti-arrhythmic drugs will be discussed in detail. (3 Credit Hrs.)

PHAR 407. Over-the-Counter Products.  This course introduces students to non prescription medications and their appropriate use. Students will gain skills in assessing the patient’s physical complaints and signs/symptoms, determining conditions that require medical attention versus self-treatment, aiding in the proper selection of product, advising about appropriate use of products, and monitoring nonprescription drug therapy. An overview of pathophysiology, etiology, signs and symptoms, treatment approach including, patient counseling, is presented. (3 Credit Hrs.)

PHAR 411. Quality control of Pharmaceutical Products. Prerequisites:  Pharmaceutical Microbiology and Immunology, Pharmaceutical Biotechnology, Pharmaceutics I & II and Pharmaceutical Chemistry. The course deals with the principles and methodology of quality control tests for formulations, disinfectants, antiseptics, herbal products, and microbiological products. Students will learn the methods used in the pharmaceutical evaluation of topical, oral-liquid, ophthalmic, and dental products; principle and techniques of pyrogen testing, sterility testing, and tests for microbial contamination, efficacy of disinfectants; and herbal drug standardization as per WHO guidelines. (3 Credit Hrs.)

PHAR 412. Pharmacy Practice. This course introduces students to the objectives and functions of a hospital pharmacy including the personnel and facilities required such as equipment, drug distribution systems, medical stores, surgical instruments and health accessories used in hospitals.  The Drug Information Services and the Pharmacy Therapeutic Committee are also considered. 2 hrs. lectures. The Clinical Pharmacy section includes an introduction to clinical pharmacy practice, pharmaceutical care concepts, patient counseling and compliance, drug utilization reviews, drug interactions, clinical toxicity, treatment of poisoning and pharmaco-economics. Role playing will be emphasized. 3 hrs. laboratory. (3 Credit Hrs.)

PHAR 417. Integrated Lab Experience. Prerequisites: Pharmacology I & II, Pharmaceutics I & II, Pharmaceutical Microbiology and Immunology. This laboratory course includes a number of laboratory exercises that reinforce the integration and application of theoretical course work taken in various courses.  Laboratory exercises include microbiological techniques such as sterility testing, antibiotic susceptibility tests, MIC, simulated pharmacological experiments and evaluation of various dosage forms including capsules, tablets, packaging material and emulsions. 3 hrs. of laboratory. (1 Credit Hr.)

PHAR 419. Pharmaceutical Management.  The objective of this course is to familiarize students with the basic principles, terms, and functions of pharmacy marketing and management that must be undertaken in every pharmacy practice setting. Students will survey a full spectrum of business practices required of pharmacists who own or lease a pharmacy, practice in a hospital or community pharmacy, or who wish to establish pharmaceutical care services. Topics include evaluating the financial performance of a pharmacy, strategic planning and marketing management, material management, developing a marketing plan to provide innovative pharmaceutical care services, drug supply, and accounting. (2 Credit Hrs.)

PHAR 425. Research Project.  Students will undertake a graduation project during their fourth year of study on a topic in an emerging area of pharmaceutical sciences under the direct supervision of a faculty member from the Department of Pharmacy.  Its objective is to develop aptitude and a particular interest in pharmaceutical sciences and develop the students’ awareness and understanding of the pivotal role of pharmacists in various facets of the pharmacy profession. It involves formulating a problem, collecting data, summarizing and analyzing data, and presentation in the form of a scientific publication. Evaluation will be based on assessment of submitted work, seminar and viva voce test. (2 Credit Hrs.)

PHAR 501. Community Experience. Prerequisite: Successful completion of all coursework. Capstone course in which the student spends seven weeks in one or more community pharmacies practicing the profession of pharmacy under the close supervision of a practitioner. Activities include filling and dispensing of prescriptions, talking with patients about the prescription and non-prescription medications, monitoring patients for side effects and/or drug interactions, and learning about the business and management aspects of community pharmacy. (7 Credit Hrs.)

PHAR 502. Institutional Experience. Prerequisite: Successful completion of all coursework. Capstone course in which the student spends seven weeks in one or more institutional/hospital pharmacies practicing the profession of pharmacy under the close supervision of a practitioner. Activities include filling and dispensing of prescriptions, talking with patients about their prescription and nonprescription medications (including discharge information so the patient takes their drugs properly), monitoring of patients for side effects and/or drug interactions, and learning about the business and management aspects of institutional pharmacy practice. (7 Credit Hrs.)

PHAR 503. Industrial Experience. Prerequisite: Successful completion of all coursework. This training includes orientation to different departments in an industrial set up which will help to relate the theoretical concepts with the practical side of the courses. The students will undertake a 2-week long training program in pharmaceutical houses to get exposure in production, materials handling, documentation and quality control. (1 Credit Hr.)

Social Sciences (SOCS)

SOCS 201. Communication Skills for Pharmacists. This course deals with human psychological development across the life span with emphasis on changes in biological, cognitive, and social processes. The importance of communication skills in the field of pharmacy, the various media and channels used in communication, barriers to communication and how these can be removed area will be covered. (2 Credit Hrs.)

SOCS 302. Ethics and Philosophy. An introduction to the principles and philosophy of ethical decision-making in the context of the health sciences. The biomedical principles of autonomy, beneficence, non-malfeasance and justice as well as values such as responsibility, accountability, and transparency form the framework for the development of logical arguments will be discussed. Students learn to support their arguments with scientific evidence. (3 Credit Hrs.)

SOCS 401. Community Health. This course provides an introduction to pharmacy related community health care in Oman. The course covers concepts including history of disease state management, pharmaco-economics, pharmaco-epidemiology, sanitation, preventable diseases, and National Drug policies. Students use problem solving skills through case studies. (3 Credit Hrs.)

