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Graduate Study in Biomedical Engineering

Admission

Application to the Graduate School is made by the student and submitted to the Dean of the Graduate School. The application is forwarded to the program for review and recommendation from the Program Chair of Biomedical Engineering and the Dean of the Graduate School. A baccalaureate degree with a major in an engineering discipline from an ABET accredited institution is the best preparation. Students who do not possess this background are not discouraged from applying, but, in general, are required to take about 30 hours of undergraduate mathematics, science, and engineering, stressing engineering analysis and synthesis. Other remedial work may be required depending upon the specialization selected by the graduate student. Applicants are required to submit scores on the general portions of the Graduate Record Examination, the names and complete addresses of three academic or professional references, and a personal statement of purpose. A GRE score of 1170 or higher (Verbal plus Quantitative) is required for admission to the Ph.D. Program (1070 for M.S. admission). Students may enter the Ph.D. directly after the B.S. with a GRE (Verbal plus Quantitative) of 1270 or higher and an overall GPA of 3.25 for unconditional admission.

For unconditional admission, students must have had coursework equivalent to the following:

	Subject Area
	Semester Hours
	Louisiana Tech Equivlanent

	General Chemistry
	8
	CHEM 100-104



	Math, Including Differential Equations
	15
	MATH 240-245



	Calculus-Based Physics
	6
	PHYS 201 and 202



	Statics
	3
	ENGR 220



	Electrical Circuits
	3
	ENGR 221



	Thermodynamics
	3
	ENGR 222


For conditional admission, the student must have a Bachelors degree and must not lack any more than 9 semester hours in the above list.

Masters Degree

Plan of Study

The M.S. student is required to complete a minimum of 30 semester hours for graduate credit, of which a maximum of 6 hours must be earned in research and thesis. A minimum of 15 hours must be earned in courses open only to graduate students. The thesis requirement meets the needs of most master’s students in the COES; however, a non-thesis option is available to those students who elect to take additional coursework in lieu of writing a thesis, subject to the approval of the student’s graduate advisory commit-tee. The Biomedical Engineering Program permits the non-thesis option only in limited circumstances and requires 36 hours of coursework for this option. Core courses, required of all graduate students, are:

BIEN 500: Systems Physiology for Engineers (4 sch) 

BIEN 501: Physiological Modeling I (3 sch)

BIEN 510: Bioinstrumentation (4 sch)

Thesis Proposal

Students are required to submit a thesis proposal before the end of their second quarter of study.  The proposal states the research to be done by the student.  A proposal approval form must be filled out and signed by the student’s advisor and committee members.  Students will not be allowed to register for their third quarter of study until the approved proposal is submitted.

Ph.D. Degree

Plan of Study

The program consists of a minimum of 48 hours credit in formal course work, exclusive of research and dissertation, beyond the baccalaureate. A minimum of 15 hours must be earned in Engineering 651, Research and Dissertation (taken only after completion of the Ph.D. Compre-hensive Examination). In addition to the qualifying examination, the Comprehensive Examination is taken at or near the end of completion of formal course work, and a defense of the dissertation is presented after the doctoral research has been completed.

The core curriculum for the Ph.D. includes:

BIEN 500: Systems Physiology for Engineers (4 sch) 

BIEN 501: Physiological Modeling I (3 sch)

BIEN 503: Physiological Modeling II (3 sch)

BIEN 510: Bioinstrumentation (4 sch)

Graduate Statistics (3 sch)

Dissertation Research and Defense

Graduate education in Biomedical Engineering at Louisiana Tech University enables the student to add depth to his/her abilities and to broaden the ability to understand and address scientific problems. At the doctoral level, the student should be able to understand the true significance of the work, while focusing on a set of problems or a larger problem than previously possible. The research is expected to produce a significant, original contribution to a specific problem. This education prepares the student for a successful career in research or technical development within a topic area. After the dissertation research has been completed, the graduate student is required to prepare a scholarly written dissertation for approval by the Advisory Committee and subsequent submission to the Graduate School. This is done under the direction and supervision of the Advisory Committee with the Chairperson acting as the Committee's representative. The dissertation is defended orally before the Advisory Committee and interested faculty and students.

MD/PhD Program

This new combined degree program allows students to earn a Doctor of Philosophy in Biomedical Engineering and an M.D. from LSUHSC with a total of six years of courses. The program allows medical scientists the unique opportunity to learn the latest technology for producing microdevices and microsensors. Career possibilities for graduates of the combined degree include teaching in a medical school or engineering school, developing biomedical applications of new technology, combining basic research with clinical research, and practicing medicine at the forefront of medical technology. Separate applications must be submitted to the Louisiana State University School of Medicine in Shreveport and to the Louisiana Tech University Graduate School, indicating the intention to complete both degrees. Students must be accepted by each of the schools and by the M.D./Ph.D. Program Supervisory Committee. Students who apply to the M.D./Ph.D. Program will be eligible for loans, grants, scholarships, tuition waivers, stipends, or other financial aid available from the respective schools.
Certificate in Assistive Technology

The Louisiana Board of Regents has approved (July 2000) a new Certificate in Assistive Technology. This 15-credit graduate program utilizes a combination of print materials, lectures on CDROM, world-wide-web, and email resources to deliver a unique learning experience to the student. The curriculum places strong emphasis on the application of knowledge of assistive technology to current clinical problems. Upon successful completion of the program, a Certificate in Assistive Technology is awarded. The certificate program is designed for the academic preparation of assistive technology specialists working in the field of rehabilitation. The program is responsive to the external requirements leading to professional certification by RESNA as an Assistive Technology Practitioner. Federal funding from the Rehabilitation Services Administration of the U.S. Department of Education has been received to sponsor this program to the year 2003 ($500,000 total). Louisiana Tech University’s Biomedical Engineering Program has a long history of offering training courses in assistive technology (1987 – present). Assistive

technology training through the BME Program at Tech has always emphasized the integration of clinical practice into the curriculum. The courses required for the Certificate in Assistive Technology are:

BIEN 560 – Review of Assistive Technology in Rehabilitation: The study of physical and sensory disabilities and the clinical application of assistive technology in the rehabilitation process.

BIEN 562 – Rehabilitation Engineering and Assistive Technology I: Assessment and the development of assistive technology solutions in rehabilitation.  Emphasisi on wheelchairs and seating systems, personal transportation, and home modification.

BIEN 563 – Rehabilitation Engineering ans Assistive Technology II: Assessment and the development of assistive technology solutions in rehabilitation.  Emphasis on devices for independent living, electronic devices for automatic controls, computer access, and augumentative/alternative communication.

BIEN 565 – Clinical Practice in Assistive Techgnology: Assessment and evelopment of assistive technology solution in worksite modification, and use of integrated controls.  Assign ed cases will be used to develop and assess the student’s ability to apply assistive technology to current disability-related problems.

ENGR 589 – Case Studies in Applications of Assistive Technology
During 1999-2000, 21 students were enrolled in this program of whom 14 were out-of-state and 7 were in-state (including two BmE graduate students). The M.S. in Biomedical Engineering is integrated with the Certificate Program in that on-campus students may also take the distance education sequence to specialize in rehabilitation technology. The proposed program is designed for rehabilitation professionals and engineering students. Rehabilitation professionals will earn the Certificate by completing the 15-hour sequence. The engineering students will use the 15-hour sequence to satisfy the specialization in the Masters degree program.
Whitaker Special Opportunity

Louisiana Tech has received a Special Opportunity Award from the Whitaker Foundation in support of Rehabilitation Engineering.  In addition to supporting professors in this field, the grant also supports several Web-based graduate courses.

Center for Biomedical Engineering and Rehabilitation Science

Through its designated funding of CyBERS, the State of Louisiana has partially funded numerous BmE faculty members plus portions of key rehabilitation and support staff. Among other things, these faculty and staff have developed and delivered undergraduate instruction (primarily through senior design projects) and graduate instruction (primarily through the BIEN 56X sequence) in rehabilitation engineering. CyBERS has focused on biomedical engineering research, rehabilitation engineering research and rehabilitation service delivery. CyBERS has provided seed funding and resources for research and curriculum development for faculty in BmE and throughout the University. CyBERS also provides laboratory space, equipment, and support facilities, as detailed below in the section on facilities.  Since 1985, CyBERS has received state operating funds totaling over $5M, not counting building renovations ($500K in 1999).

Institute for Micromanufacturing

The biomedical engineering program cooperates closely with the Institute for Micromanufacturing.  Several BmE professors have dual appointments with this institute, while some professors at IfM are Affiliated Faculty in Biomedical Engineering and can advise BmE graduate students.
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