SYSC 5302/ ELG 6320:  Biomedical Instrumentation
Mondays and Wednesdays, 11:35 to 12:55 (ME4236)
Instructor: M. Frize, P. Eng.

MC7084; tel.8229; email: mfrize@connect.carleton.ca
Website: http://www.sce.carleton.ca/faculty/frize.html
Course Outline: This course presents the principles of physiological measurements relating to diagnostic, therapeutic, and monitoring and principles of operation of the medical devices associated with these functions.  The applications will be mainly in cardiology, lung function, cerebral and muscle signals, surgery and anaesthesiology, ultrasound, and other more specialised devices used for infants and neonates.

Calendar Description: principles of physiological measurements and related instrumentation with particular applications to cardiology, lung function, cerebral and muscle signals, surgery and anaesthesiology, ultrasound measurements, and critical care for infants.

Pre-Requisites: Permission from the instructor.

Book: Medical Instrumentation—Application and Design, Third Edition, John G. Webster, John Wiley and Sons Inc., 1998.

Week by week schedule: (classes begin on September 13, in ME 4236)
1st week  Course Outline, introduction, human body, sensors, electrodes (chapters 2-5)

2nd and 3rd  weeks: Biological amplifiers. Heart and circulation (Cardiology):

Study of measurements of physiological variables and of the instrumentation principles and design for diagnostics, therapy, and monitoring.  Electrocardiography, blood pressure measurements, cardiac output, pacemakers, defibrillator.

4th week: Lung function: Variables that assess lung function; overview and terms of ventilation; medical gases, oxygen therapy; artificial; mechanical ventilation; spirometry and pulmonary function.

5th week: October 11: Holiday; Oct. 13: other signals Cerebral function: electroencephalography; evoked potential; brain scans.

6th week: Surgery and anaesthesia: Electrosurgery; anaesthetic machines; pumps; operating rooms.

7th week: The neonatal Intensive Care: equipment overview and a visit to CHEO NICU (27th);  incubators, transcutaneous blood gas monitors, radiant warmers, bilirubinometers and light therapy, cardiac and respiratory monitors.

8th week: Medical Imaging (Ultrasound, MRI, CT Scan, tomography, thermography
9th week other intensive care units (CCU, ICU, etc) and Hemodialysis
10th week: Laboratory devices and measurements.

11th week: Home devices and computers in Medicine.

12th week: Class presentations of term projects
13th week: Conclude class presentations of term projects.

Scheduled exam.

Course assessment requirements: 

There will be four assignments and one term project.  All students must be prepared to describe their findings briefly during a class discussion on the topic of the assignment (by the date in which this is scheduled) and submit the assignment in writing one week later.  The term project will be presented in class at the end of the term and submitted in writing one week later.  A final exam will be given at an appropriately scheduled time.  Each assignment counts for 10 percent of the final mark.  The verbal presentation of the term project will be 5 percent and the written part will count for 15 percent. The exam will count for 40 percent of the total mark.  Note: assignments are expected to be approximately 3- 5 pages with 1.5 and 12 point font; the project is expected to be around 6-10 pages, same font and spacing as for assignments.

Assignments:

1. Select one of the following cardiology testing system:


Cardiac catheterisation, stress testing, holter monitoring, implantable defibrillator.

2. Select one of the following lung function testing device: 


Spirometer, oximeter, pulmonary function, ventilator, medical gases and safety.

3. Select one of the following infant monitoring or therapeutic devices:


Incubator and radiant warmer, apnea monitor, bilirubinometer and phototherapy, 
transcutaneous pO2 and pCO2 monitors.

4. Select one of the following laboratory equipment: 


Colorimeter, chromatograph, glucose analyser, blood cell counters, blood gas 
analysers, and auto chemistry analyser systems.

Note: Assignment topics choice must be approved by instructor.
Term Project Topics: Discuss alternate approaches (technology assessment) for one of the following topics: Infant warming devices, Eye corrective surgery, bladder and gall bladder stone removal, surgical lasers and electrosurgery, CT scanners and MRI, hearing devices, breast cancer diagnosis, brain cancer therapies, PET and SPECT scanners, colon cancer detection methods, clinical decision-support systems, prostheses, left ventricular assist devices, home glucometers.

Note:  If you have another idea, please submit it to me for approval prior to final selection of term project.    
