BMME 231 Section 044 Fall Semester
Special Topics in Neuroprosthetics
Course Syllabus

1. Department: Joint Dept. of Biom. Engr. Number: BMME 231 Credit Hours: 3
Fall Semester

Title: Special Topics in Neuroprosthetics

2. Course Description:

The primary objective of this seminar is to survey the current state of design and application of
neuroprosthetics. Neuroprosthetics are biomedical devices designed to provide therapeutic care for
individuals with loss and/or impairment of functions provided by the peripheral and/or central nervous
systems. These functions include sensory, motor, autonomic, and emotional processes mediated by the
brain and spinal cord. The course is taught from a design perspective in which neural deficits are
examined in terms of the how disease and injury disrupt normal function and how various prostheses
may be designed to restore, augment or replace normal function. The course explores common
principles and problems encountered in interfacing with neural tissue to record and stimulate using
electrode systems. One sensory neuroprosthetic system, the cochlear implant for restoration of
functional hearing in severely and profoundly hearing impaired individuals, is explored in detail to
illustrate how these various issues are encountered and solved, as well as showing the wide range of
ancillary issues that must be addressed in a successful neuroprosthetic application in children and
adults. The remainder of the course surveys topics including: connectivity, control, and powering of
implantable devices, biocompatibility and the effects of electrical stimulation, social and ethical human
factors, sensory, motor and autonomic prostheses, electrode systems and brain machine interfaces.
Grading is based on active participation in the seminar format and the presentation quality and
technical insight of verbal presentations and written reports prepared by enrolled students. Students
are encouraged to explore areas of personal interest where possible.

3. Prerequisite(s): Background in neurophysiology and electronic instrumentation or permission of
the instructor.

4. Textbook(s) and/or other required material:

None, all materials provided as needed per class session. The book, Neuroprosthetics - Theory and
Practice (KW Horch and GS Dhillon, eds), Volume 2 in the Series on Bioengineering and Biomedical
Engineering, 2004, World Scientific Publishing, is a suggested reference.

5. Course objectives. By the end of this course, the student should be able to:

1. Understand the principals and strategies employed in existing and future neuroprosthetic
systems involving sensory, motor and autonomic interventions.



2. Understand the technical issues associated with the safe and effective electrical stimulation of
peripheral nerves and the central nervous system.

3. Understand the principles and limitations of various electrode systems used in neuroprosthetic
devices.

4. Understand the complications and unanticipated problems commonly associated with
neuroprosthetic design and application.

5. Understand the fundamental limitations of present systems and barriers to future development
of neuroprosthetics.

6. Be able to read and critically review relevant literature in the field.

7. Be able to gather and concisely present in verbal and written format summaries of unfamiliar
technical material.

6. Topics covered (number of classes per topic, based on fifteen 2% hour class meetings
per semester):

Introduction to neuroprosthetics and history of brain stimulation (1)
Issues in biocompatibility and the effects and safety of electrical stimulation (1)
Models of neural stimulation (1)

Power and control of devices (1)

Electrodes for central stimulation and recording (1)

Electrodes for peripheral stimulation and recording (1)

Auditory prostheses — cochlear and central (2)

Vestibular prostheses (¥2)

Visual prostheses — retinal and cortical (1)

Upper motor prosthetics (1)

Lower motor prosthetics (1)

Bladder prosthetics (%2)

Respiratory prosthetics (*2)

Spinal stimulation for pain control (*2)

Deep brain stimulation (1)

Brain computer interfaces (1)

7. Class schedule:

One two and one-half seminar-style meeting per week including presentations by enrolled students, the
instructor and guest lecturers.
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