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	Course Description Approximately 100 words: Medical devices are often very complex, and while there are differences in design from one manufacturer to another, the principles of operation and, more important, the physiological and anatomical characteristics on which they operate are universal. In this course, more attention will be paid to the commonalities of equipment than to differences. With many details specific to a given manufacturer, it would be impossible to cover all such material in a text of this nature; it is meant to serve as an overview.
As such, the course is not intended as a substitute for service or operator manuals; the specifics of operation of any device are too complex and idiosyncratic for this to be practical. Factory and self-guided training courses, including the study of manuals, are required for individual devices.
Details of electronic circuits are not covered because these not only vary greatly from one manufacturer to another but also from one generation of equipment to another. Moving from vacuum tubes to transistors to integrated circuits to microprocessor-based systems, the details of electronic design and function have become less and less relevant to technical support staff, whereas the overall function and integration of equipment into the medical system have become more and more important.
With the goal of giving students a clear idea of the function and application of the various medical devices, extensive descriptions of theory have been avoided because these can obscure the overview. Where theory is directly relevant to function and application, an appropriate description has been provided.
The main focus of the course is on clinical equipment, devices that are used directly with patients in the course of their care for diagnostic or treatment purposes.
Most topics are used to describe medical devices: clinical diagnostic equip¬ment, diagnostic imaging systems, treatment devices. There is some overlap between diagnostic and treatment devices; for example, a bronchoscope can be used to diagnose respiratory diseases and, in conjunction with an electro surgery machine, can be used to remove lesions from bronchial passages. In such cases, both functions are described together.
Only an overview of the imaging technology is given, because of its high degree of complexity; these devices are covered in much more detail in other texts.

	Course Goals and Objectives Approximately 100 words: The main goal of the course is to give brief information on clinical equipment, devices that are used directly with patients in the course of their care for diagnostic or treatment purposes.
Course objectives include followings:
• To review the history and development of medical devices, including some specific examples.
• To briefly discuss the role of biomedical engineering technologists in today’s health care system.
• To look at some of the characteristics of anatomy and physiology that are relevant to medical device design and function, including the role of electrical signals in the body, the operation of the circulatory and respiratory systems, the role of chemical balances, and the importance of body temperature.
• To examine the design, function, and features of physiological monitoring systems.
• To look in detail at the anatomy and function of the heart, including a close description of ECG signals and how they are measured and analyzed.
• To examine the circulatory system including the relevant characteristics of blood, the physiology and measurement of blood pressure, blood oxygen, blood gases and other components, and blood flow.
• To look at the respiratory system and how it is monitored, including the parameters used for measurements, inspired and expired CO2 analysis (capnography), inspired and expired oxygen monitoring, and bronchoscopy.
• To discuss the nervous system, including the details of nerve signals, the mechanisms of anesthetics and how they are monitored, the physiology and measurement of EEG signals, and the use of muscle and nerve stimulators.
• To examine diagnostic devices used with, and relevant anatomy of, various body systems, including the digestive system, sensory organs, the reproductive system related to pregnancy and childbirth, and the musculoskeletal system, with a closer look at arthroscopy.
• To briefly describe the history and physics of X-rays, including some of the technology of X-ray detectors.
• To describe some of the common X-ray procedures and the equipment used in each.
• To briefly discuss the details of CT, MRI, and PET scanners.
• To look at the technology and application of diagnostic ultrasound.
• To outline the picture archiving and communications system used in managing the images produced in diagnostic imaging procedures.
• To examine some of the devices involved in treating patients in relation to the heart, the circulatory system, and the respiratory system, including history, theory, function, and types of the various devices, as well as an overview of relevant anatomy and physiology.
• Heart: defibrillators and pacemakers.
• Circulatory system: artificial hearts, ventricular assist devices (VADs), intra-aortic balloon pumps, heart-lung machines, sequential compression units, automatic tourniquets, blood warmers, IV pumps, and PCA pumps.
• Respiratory system: ventilators, CPAP/BiPAP units, oxygen concentrators and humidifiers.
• To examine some of the devices involved in treating patients in relation to the nervous system, digestive system, sensory system, and renal system, including history, theory, function, and types of the various devices, as well as an overview of relevant anatomy and physiology.
• Nervous system: Anesthesia, anesthetic machines, anesthetic gas monitors, and ECT machines.
• Digestive system: Feeding pumps.
• Renal system: Hemodialysis systems, peritoneal dialysis units, lithotripters.
• Sensory systems: Phacoemulsifiers, ophthalmic lasers.
• To discuss the design, purpose, and function of treatment devices used in neonatology and in various media involving skin, bones, and muscles.
• Neonatology devices include bilirubin therapy units, infant incubators and resuscitators, and nitrous oxide (N2O) units for use during labour.
• To examine some of the duties and responsibilities of biomedical engineering technologists and the range of their employment opportunities.
• To discuss the importance of electrical safety and electrical safety testing.
• To review other workplace safety considerations.
• To outline some troubleshooting techniques.
• To develop a better understanding of the factors involved in technology management.
• To learn about some of the technology management software packages available.
• To examine some details of a test automation application.
• To differentiate between regulations and standards, and to examine the purposes of each.
• To provide an outline of some of the major regulations and standards organizations, with descriptions of some of their contents.


	Textbook Title Author Publisher Year of Publication etc: 1. "Tibbiyot muhandisligida zamonaviy texnologiyalar", Z. B. Juraev, Y. K. Ismoiljonov, Andijon mashinasozlik instituti, 2020. 
	Reference: 
	Course Requirements and Grades: Grading System:
Homework 15%
Design Project 15%
Mid-term Exams 35%
Final Comprehensive Examination 35%
Total 100%
5=86-100
4=71-85
3=55-70
X=0-54
	Week 11: Lecture 21. Electrosurgery Machines. Lecture 22. Surgical Lasers.
	Week 12: Lecture 23. Biomedical Engineering Technologist Work. Lecture 24. Health Technology Management.
	Week 13: Lecture 25. Regulation and Standards
	Week 14: 
	Week 1: Lecture 1. History of medical devices. Lecture 2. Circulation and blood.
	Week 2: Lecture 3. Physiological Minitoring System. Lecture 4. EGG monitors and Machines.
	Week 3: Lecture 5. Stress testing and Controller. Lecture 6. Blood Pressure Measurement.
	Week 4: Lecture 7. Pulse Oximeters, Blood Chemistry Analyzers, Glucometer. Lecture 8.  Respitory System.
	Week 5: Lecture 9. Bronchoscopy Systems, Nervous Systems, BIS Monitors. Lecture 10.  Endoscopes
	Week 6: Lecture 11. Sensory Organs. Lecture 12. Fetal Heart Detectors, Fetal Monitors, Infant Scales, Apgar Timers.
	Week 7: Lecture 13. Thermometers. Lecture 14. X-Rays, Dental X-Rays.
	Week 8: Lecture 15. Mammography. Magnetic Resonance Imaging Scanners. Lecture 16. Defibrillators.
	Week 9: Lecture 17. Defibrillator types.  Lecture 18. Pacemakers.
	Week 10: Lecture 19. Intravenous Fluid Administration Pumps.  Lecture 20. Nervous System. Anesthesia.


