

ENGR 4233: Biomedical instrumentation PRIVATE 


Fall 2010
INSTRUCTOR:      Mohamed Bingabr, Ph.D.

CONTACTS:          Office: Howell 221L ; Phone: 974 5718; Email: mbingabr@uco.edu

OFFICE HOURS:  MWF 10:00 – 11:00,  R 1:00 – 3:00, and by appointment
CLASS HOURS:    MW 4:00 – 5:15
TEXTS: “Medical Instrumentation Application and Design” 4th ed. by John Webster.

PREREQUISITE: ENGR 2304
GRADES:

Homework, Quizzes, and Attendance

25%




2 Tests





30%


Final Exam




25%


Projects and Presentations


20%


A ( 90%
90% < B ( 80%
80% < C ( 70%
70%< D (60%
F < 60%

Note: Dates of the 2 tests and the final exam will be announced during the semester.
Course aims:

This is an introductory course in the application of medical instrumentation; to give seniors and first year graduate students in electrical engineering and biomedical engineering a theoretical understanding of the critical measures needed to evaluate biological systems. Students will be introduced to the theoretical and practical understanding of the transducers and signal processors that are used to obtain measurements of biological signals. Topics covered in the course include transducers, signal amplifiers, electrodes and electrochemistry, ultrasound systems, electrical safety, and the design of clinical electronics. 

COURSE EXPECTATION & CONDUCT: 

It is expected that each student will actually spend a total of 8 to 10 hours per week on the course (not including lecture times). I don’t expect you to memorize formulas but I expect you to understand them. So, you will be allowed to bring to the exam one sheet of paper that contains any relative formulas you might need, but make sure you know how to use them conceptually and not just mechanically. You are expected to use the Electronics Workbench software and Matlab to build virtual circuits to reinforce the theoretical concepts. Should you miss a quiz or test due to illness or an emergency, you will be required to give advance notice or provide a doctor's excuse in order to be allowed to make-up on the tests and quizzes you missed.

HOMEWORK: 

Read an example in the textbook and its solution, then after 10 minutes try to solve the same problem without looking at the solution. You will be surprised when you fail to solve it, even though you read the solution and understood it 10 minutes ago. The reality is this: you will not truly understand the Technical concepts by just paying attention to lectures and reading the materials and examples in the book. To truly understand engineering concepts you have to solve the homework problems yourself even if you are struggling solving them. For this reason, regular homework assignments will be made. Your solutions to the homework assignments will be collected at the start of the period on the date they are due. Late homework will not be accepted for any reason, but your two lowest homework scores will be dropped.

OTHER RESOURCES:
· Electronics Workbench software and manuals on reserve in student lab.

Syllabus 

	Week
	Subject
	Reading

	1
	Basic Concepts of Medical Instrumentation

Terminology of Medicine and Medical Devices

Classification of Biomedical Instruments

Design Criteria

	Ch1



	1,2
	Basic Sensors and Principles

Displacement Measurements

Resistive Sensors

Bridge Circuits

Inductive and Capacitive Sensors

Piezoelectric Sensors

Temperature measurements

Thermocouples and Thermistors

Optical measurements and Fiber Optics

Radiation Sources and Sensors

	Ch2

	3 and 4
	Amplifiers and Signal Processing

Ideal Op Amps

Inverting and Noninverting Amplifiers

Differential Amplifiers

Comparators

Rectifiers

Logarithmic Amplifiers

Integrators and Differentiators

Active Filters

Frequency Response

Microcomputers in Medical Instrumentation

	Ch3

Notes

	5,6
	The Origin of Biopotentials

Electrical Activity of Excitable Cells

Volume Conductor Fields

Functional Organization of the Peripheral Nervous System

Electroneurogram (ENG)

Electromyogram (EMG)

Electrocardiogram (ECG)

Electroretinogram (ERG)

Electroencephalogram (EEG)

Magnetoencephalogram (MEG)

	Ch4

Notes

	7,8
	Biopotential Electrodes

The Electrode-Electrolyte Interface

Polarization

Polarizable and Nonpolarizable Electrodes

Electrode-Skin interface and Motion Artifact

Body-Surface Recording Electrodes

Internal Electrodes

Electrode Arrays

Microelectrodes

Electrodes for Electric Stimulation of Tissue
	Ch5

	8
	Bioptential Amplifiers

Transient Protection

Common-Mode and other Interference-Reduction Circuits

Amplifier for other Biopotential Signals
	Ch6

	9,10
	Clinical Laboratory Instrumentation

Spectrophotometry

Automated Chemical Analyzers

Chromatology

Electrophoresis

Hematology

	Ch11

	11, 12
	Therapeutic And Prosthetic Devices

Cardiac Pacemakers and Other Electric Stimulators

Defibrillators and Cardioverters
Mechanical Cardiovascular Orthotic and Prosthetic Devices

Hemodialysis

Lithotripsy

Ventilators

Drug Delivery Devices

Therapeutic Application of the Laser
	Ch13

	13
	Project
	


Student Information Sheet:

http://www.busn.ucok.edu/academicaffairs/FORMS/StudentINFOSheetSyllabusSPRING04.pdf

ADA STATEMENT

"The University of Central Oklahoma complies with Section 504 of the Rehabilitation Act of 1973 and the American with Disabilities Act of 1990.  Students with disabilities who need special accommodations should make their requests by contacting the coordinator of Disability Support Services, Kimberly Fields at 974-2549.  The office is located in the Nigh University Center, Room 415.  Students should also notify the instructor of special accommodation needs by the end of the first week of class."

