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FOREWORD

Dr. John Enderle, BME Program Director

This handbook provides an introduction
and some information for students and fa-
culty in the Biomedical Engineering (BME)
graduate program at the University of Con-
necticut (UConn). It is meant to supplement
the UConn Graduate Catalog and provides
additional background information on bio-
medical engineering, the application proce-
dure, the curriculum, the faculty, assistant-
ships, fees and financial aid, and maps of
the campuses. UConn also offers an under-
graduate BME BS degree with specialized
fields of study in: Biochemical engineering,
Bioinformatics, Biomaterials, Biomechanics
(Biosolids, Biofluids, Rehabilitation and Er-
gonomics), Bioinstrumentation, Biosignal
Processing, Biosensors, Biotechnology, Clin-
ical Engineering, Imaging and Image
Processing, Molecular, Cellular and Tissue
Engineering, and Physiological Modeling.
The BME program offers a M.S. and Ph.D.
degree in BME, and also participates in the
UCHC Medical Scientist Training Program
and offer a BME Ph.D. + M.D.

Biomedical engineering involves learning
about biology in new ways and developing
new tools to diagnose disease and to repair
or replace diseased organs. Many students
select biomedical engineering to be of serv-
ice to people and for the excitement of work-
ing in a health field. Additionally, biomedi-
cal engineering provides excellent prepara-
tion for entrance into medical school with ei-
ther the BME BS or MS degrees. At many
schools, there are as many women studying
biomedical engineering as men. Biomedical
engineers work with other medical health
care professionals as members of a team.
Exciting advances in medicine, such as the
artificial heart, pacemakers, medical imag-
ing techniques, lasers, prosthetic implants,

life support systems, and devices that help
the paralyzed walk, are oftentimes the result
of a team effort by biomedical engineers and
other professionals.

Biomedical engineering activities at UConn
have a rich 40+ year history of success and
accomplishment. The main campus of the
University of Connecticut educates nearly
25,000 students within facilities that include
120 major buildings on 3100 acres in Storrs,
CT. UConn is in the midst of a $2.3 billion
program to renovate the campus, and add
new buildings and facilities. The BME Pro-
gram is located at the main campus in Storrs
(20 miles east of Hartford and 35 miles north
of New London) and at the Health Center in
Farmington (approximately 10 miles west of
Hartford). Diversity and excellence, hall-
marks of the academic program, describe
the cultural life of the University. Students
may be participants or spectators in a full
roster of campus events.

The BME faculty and their current research
interests are described at our web site at:

http:/ /www.bme.uconn.edu

Under the direction of faculty who are lead-
ers in their fields with extensive government
and industry sponsored research programs,
along with excellent research and educa-
tional facilities, create an ideal environment
for studying BME at UConn. For more in-
formation contact:

Dr. John D. Enderle

BME Program Director

University of Connecticut

260 Glenbrook Road

Storrs, CT 06269-2247

Phone: (860) 486-5521

E-mail: jenderle@bme.uconn.edu


http://www.bme.uconn.edu/
mailto:jenderle@bme.uconn.edu
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INTRODUCTION

Biomedical Engineering

Biomedical Engineering (BME) is a profession involving engineering and the life sciences, physi-
cal sciences and medical science to understand problems in physiology and biology and improve
human health.

The goal of the biomedical engineering graduate program is to provide students the interdiscipli-
nary training in biological and medical sciences, physical sciences, and engineering necessary to
solve complex biomedical problems. Faculty members from engineering, biomedical sciences, ma-
terials sciences, chemistry, physics, medicine, and dental medicine form an interdisciplinary
graduate degree program that spans the University of Connecticut campuses at Storrs and at the
Health Center (UCHC) in Farmington.

Biomedical engineering can embrace the following diverse yet complementary research areas: bi-
ochemical engineering, bioinformatics, bioinstrumentation, biomaterials, biomechanics, biomedi-
cal imaging/biosignal processing, biosensors, biotechnology, cellular and tissue engineering, clin-
ical engineering, ergonomics, medical informatics, physiological systems modeling, and rehabili-
tation engineering. Anenteringst udent 8s pr i ma training may berirgengineeting,t
the physical sciences, medicine or biology. However, all students must demonstrate competence
in mathematical analytical methods, certain basic and advanced skills in engineering and com-
puter science, as well as knowledge of core fundamentals of biomedical engineering at the time of
their graduation. Plans of study are developedinc onsul t ati on wi th t Ime
mittee and are designed to meet individual needs and program requirements.

Examples of work done by biomedical engineers include:

T

Designing and constructing cardiac pacemakers, defibrillators, artificial kidneys, blood
oxygenators, hearts, joints, arms, and other prosthetic devices.

Designing computer systems that monitor the various systems of the human body, i.e.
EKG monitors.

Designing instruments for therapeutic uses, e.g. lasers for eye surgery, automatic drug
delivery systems.

Constructing mathematical models of physiologic systems, e.g. the cardiovascular sys-
tem.

Applying the principles of biomechanics to injury, wound healing, gait analysis, etc.

Maintaining, managing, and teaching engineering technology in the hospital environ-
ment in support of the correct use of medical equipment.

e

st

u



The Clinical Engineering Internship Program

Clinical engineering is the application of engineering methods and technology to the delivery of
health care. The clinical engineer is a member of the health care team responsible for the man-
agement of medical technology in the hospital environment. The tasks that a clinical engineer
provides include supervising a clinical engineering department, designing or modifying sophisti-
cated medical instruments, evaluating new medical equipment for purchase, repairing equip-
ment, testing the safety of equipment, asset management, vendor service management, projects
(i.e., R&D, re-engineering, new system implementations), regulatory support (i.e., JCAHO [Joint
Commission for the Accreditation of Healthcare Organizations], CAP [College of American Pa-
thologists]), and instructing clinicians (nurses) in the proper use of medical equipment. Clinical
engineering, therefore, involves the application of engineering techniques to health care delivery.

The Clinical Engineering internship program offers an in-depth, rigorous, clinical experience that
matches the engineering expertise gained in the classroom. The primary objectives of this intense
internship program are as follows:

1 Provide exposure to hospital organization and administrative functions.

1 Permit hospital experience of clinical engineering; that is, provide an opportunity to
apply engineering techniques to patient care and hospital-based research.

1 Provide substantial experience working with hospital personnel, including administra-
tors, nurses, technicians, and medical staff.

These objectives are not traditional classroom experiences; rather, they emphasize the practical
side of health care technology. They are achieved not only by observing, but also by actually
working on projects in the clinical environment. Because the program requires that the intern
spend the entire two academic years working approximately twenty (20) hours per week at the
hospital with the remaining time concentrated in classroom activities, there is ample time for the
student to be thoroughly indoctrinated into hospital operation and procedures and to select those
courses most helpful to them as they profit from experience in the clinical environment.

The medical institutions currently participating in the program are as follows:

John Dempsey Hospital (The University of Connecticut Health Center)
Hartford Hospital

Baystate Health System

West Haven VA Hospital

UMass Medical Center (Worcester)

Providence VA Hosptial

Boston VA Hospital

West Roxbury VA Hospital

Rhode Island Hospital (Providence)

Middlesex Hospital
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For a more detailed description of the Clinical Engineering Internship Program, see Appendix A.
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The Industrial Engineering Internship Program

The Industrial Internship offers an in-depth, vigorous, industrial experience that complements the
engineering expertise gained in the classroom. The primary objectives of this industrial intern-
ship program are as follows:

A Provide exposure to the industrial workplace.

A Permit biomedical engineering students an opportunity to apply their engineering knowledge
and expertise in an industrial project.

A Provide substantial exposure working with industrial work groups, including administrators,
engineers, and technicians.

These objectives are not traditional classroom experiences; rather, they emphasize the practical
side of the engineering problem solving process. They are achieved not only by observing, but al-
so by actually working on projects in the industrial environment. For a more detailed description
of the Industrial Engineering Internship Program, see Appendix B.



BME PROGRAM INFORMATION

Application, Admission Procedure and Deadlines

Students with a B.S. degree in BME are ideally suited for the BME M.S. and Ph.D. studies at
UConn. Students with a B.S. degree in either engineering or physical sciences or mathematics
may seek admission to the BME Program at UConn. Students with a non-BME engineering de-
grees will need to take at least the required undergraduate BME courses at UConn (BME 3100,
3300, 3400, 3500, 3600W, and 3700). Students with life science undergraduate degrees must take
remedial course work in basic and advanced engineering and mathematics (two years through
differential equations) and the required undergraduate BME courses at UConn. Note that these
undergraduate courses do not count toward the BME graduate program degree requirements.

The GRE and TOEFL (you need a minimum overall score of 550 for the paper-based test, 213 for
the computer-based test, or 80 for the Internet-based test) are required only for students with an
undergraduate degree from a non-US institution. While there are no minimum GRE require-
ments, students entering the graduate program score well above 700 out of 800 in the quantitative
portion of the GRE. Graduate applications are received throughout the year and processed as
they are received.

An application form for graduate study is available on-line at:

http:/ /www.grad.uconn.edu/apply.html

The BME graduate program does not require or review preliminary applications. All students in-
terested in applying to the program (domestic and international students) should apply online

Applicants are required to submit to the Graduate School:

C three letters of recommendation (preferably from members of the academic profession)

C a personal letter from the student describing their interest in biomedical engineering and any
other information that might be helpful for evaluation purposes

C transcript

On the application form, specify Biomedical Engineering in Field of Study. In your personal
statement indicate the area of concentration you wish to pursue selected from the following list:
Biochemical Engineering; BiomateriaBjomechanics; Rehabilitation Engineering; Ergonomics;nBioi
strumentation; Biosensors; Biotechnology; Cellular and Tissue Engineering; Clinical Engineering; Imaging
and Biosignal Processing; Physiological and Biomedical Modelingiddition to selecting an area of
concentration, applicants to the Industrial Internship Program should also write Industrial Intern-

ship Program.

Application Processing Fee
A non-refundable fee must accompany the application. It may not be applied toward other
charges. This fee must accompany every application submitted except for a doctoral degree pro-


http://www.grad.uconn.edu/applications.html

gram to follow immediately a master's degree program in the same field at this University. There
is absolutely no waiver for this fee.

Financial Support

Financial support (graduate assistantship) is offered by the BME Graduate Program through re-
search and teaching assistantships. Research assistantships are provided directly from the BME
faculty. Applicants should correspond directly with the faculty members that best match their re-
search interests to learn about research assistantship opportunities. Teaching assistantships are
only awarded to current graduate students with the necessary background for the course. There
is no financial aid form used by the BME graduate program.

International Applicants
Students who are not United States citizens or permanent resident aliens must meet additional
requirements before their admission is finalized.

1. They must present documentary evidence of their ability to meet all expenses for at
least the first year of study and an acceptable plan for financing the remainder of
their program.

2. Students whose native language is not English must show evidence of proficiency in
the English language by having earned a written score of at least 550 for the paper-
based test, 213 for the computer-based test, or 80 for the Internet-based test on the
TOEFL (Test of English as a Foreign Language), administered by the Educational
Testing Service, Princeton, New Jersey 08541-6151. University policy requires that
all graduate students who will be serving as teaching assistants will be required to
present evidence of competence in spoken English. This may take the form of a
score of 50 or better on the Test of Spoken English if the student's native language is
not English and if the student does not hold a degree from an Anglophone college
or university. Further information is available from the Graduate Admissions Office.

3. The Graduate Record Examination General Test is required only for students with a
B.S. degree from a non-US institution.

Domestic Application Deadlines

Students are advised to file the application for admission several months in advance of the first
semester of course work. All credentials, including official transcripts covering all undergraduate
and graduate work taken up to the time of application, as well as the non-refundable processing
fee, must also have been received in the Graduate Admissions Office by these dates. Because re-
search assistantships are filled far in advance of the deadline for fall and spring admission, pros-
pective students are encouraged to submit their applications for admission as early as possible.

International Application Deadlines

Applications and credentials from all international students, except permanent residents of the
United States, must be received by the Graduate Admissions Office by April 1 for the fall seme-
ster and by October 1 for the spring semester. Because research assistantships are filled far in ad-
vance of the application deadline for fall and spring admission, prospective students are encour-

aged to submit their applications for admission as early as possible.
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A graduate student is admitted into the BME graduate program only if a BME faculty has
agreed to serve as the major advisor. Applicants are encouraged to communicate directly with
a potential major advisor at the time of the graduate application submission.

The minimum GPA for admission to the BME graduate program is 3.0, which makes the candi-
date eligible to be admitted with the ORegul aro

Applicants with a GPA just below a 3.0, may on rare occasions, be admitted to the graduate pro-
gram with the status of a . dHer B moifiRancialhaal lpassibly fomad u a t
oOProvisional é6 status graduate student. After t
or better GPA, the status i s c hiastudeatdwitha gradeay-Pr o\
erage below 3.0 GPA are removed from the program.

M.S. Degree and Curriculum

The BME program offers both a Plan A and a Plan B MS degree. Once a student begins a Plan A
MS degree program and receives a graduate research assistantship, he or she can switch to a Plan
B only if approved by the BME Program Director and Major Advisor. Note that BME 5000 is
waived as a required course if PNB 2264 and 2265 have been taken 0 in this case, the candidate
can take any BME graduate course as a substitute for BME 5000.

Plan A

The Plan A Master of Science in Biomedical Engineering requires a total of eight (8) graduate
courses (24 credit hours), nine (9) credits of Master's Thesis Research (GRAD 5950), as well as the
writing of a thesis. The following courses are required for all MS students (except Clinical Engi-
neering Interns d See Appendix A for requirements) to satisfy graduation requirements:

BME 5000 (310) - Physiological Systems I

BME 5500 (311) - Clinical Instrumentation or BME 6500 (354) - Bioinstrumentation I
BME 5600 (312) - Human Biomechanics

BME 5700 (313) - Biomaterials & Tissue Engineering

BME 5100 (315) - Physiological Modeling

= =4 -4 8 -

The remaining courses are taken only from the BME course offerings, and should be from engi-
neering disciplines related to the student's background, interests and future career plans. Most
classes meet one night per week in the evening, Monday through Thursday, usually from 6-9 PM.
The BME Program Director must approve any exceptions to the course requirements.

Students are expected to presentand publish their Masterds Thes
their paper accepted) before graduation.

Plan B

The Plan B Master of Science in Biomedical Engineering requires a total of ten (10) graduate
courses (30 credit hours). The following courses are required for all MS students (except Clinical
Engineering Interns d See Appendix A for requirements) to satisfy graduation requirements:



BME 5000 (310) - Physiological Systems I

BME 5500 (311) - Clinical Instrumentation or BME 6500 (354) - Bioinstrumentation I
BME 5600 (312) - Human Biomechanics

BME 5700 (313) - Biomaterials & Tissue Engineering

BME 5100 (315) - Physiological Modeling

= =4 -4 8 4

Note that BME 5100 (315) is the capstone course for the Plan B Master of Science in Biomedical
Engineering. The remaining courses are taken only from the BME course offerings, and should be
from engineering disciplines related to the student's background, interests and future career
plans. Most classes meet one night per week in the evening, Monday through Thursday, usually
from 6-9 PM. The BME Program Director must approve any exceptions to the course require-
ments.

There are no publication requirements for Plan B MS degree students.

Advisory Committee

The advisory committee is formed after consultation between the major advisor and the student.
This committee must include in addition to the major advisor, at least one BME graduate faculty,
one of whom must hold a current appointment as an associate graduate school faculty member.
Degree programs are planned by the advisory committee after consultation with the student. The
advisory committee may require more than the required minimum 24 credit hours of course work
based on the academic credentials of the student (i.e., the student enters the program without a
BME B.S. degree). The advisory committee should be formed before the student has completed
twelve credits of degree program course work and shall then supervise the remainder of the stu-
dent's degree program.

Expectations and BME Program Requirement

The M.S. BME degree takes two years to complete. Most students take two classes a semester and
|l eave the summers free to work on their Masit
fies a project, writes a Master's Proposal, and after approval from the advisory committee, begins
work on a Master's Thesis.

Non-Degree and Transfer Credit

Up to six credits of advanced course work taken on a non-degree basis at the University of Con-
necticut may be included on a Master's degree plan of study provided the following conditions
are met: (1) the grades earned in such course work are B (not B-) or higher; (2) such course work is
within the six-year limit for completion of Master's degree requirements; and (3) such credits have
not been applied toward any other degree, here or elsewhere (already completed or to be com-
pleted in the future). In any event, inclusion of non-degree course work on the plan of study re-
quires the consent of the advisory committee.

Up to six credits of advanced course work completed or to be completed at other institutions may
be approved for transfer to the student's Master's degree program at the University of Connecti-
cut. The following conditions must be met before final approval of any transfer of credit is
granted: (1) the advisory committee must indicate its approval of the transfer of credit; (2) the
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courses must be at the M.S. or Ph.D. level and be in BME; and (3) the grades earned in any courses
to be transferred must be B (not B-) or higher. Official transcripts of any course work to be trans-
ferred must be on file in the Graduate Records Office.

Candidacy and Plan of Study

The BME graduate program does not require submission of a plan of study. The PeopleSoft sys-
tem is used to monitor graduate degree requirements. It is important to let the program director
when you have completed degree requirements (successfully defended and met the course re-
quirements). After this notification, the program director will certify with the graduate school
that the degree requirements have been met.

Courses taken for the BME MS degree shall be consistent with the student's objectives and shall
consist of courses in the BME program at the 5000's level or above. In addition to the minimum
number of course credits required for the degree, the advisory committee may require the student
to take other courses (remedial courses) without graduate credit, depending on the student's ob-
jectives and previous preparation. Course credit by examination is not allowed as a means of ac-
cumulating credits to meet the requirements for advanced degrees at this institution.

Masterdbs Proposal, Project and Thesi s Re
The Masterods Thesis Proposal should be written
items:
1 Title Page with Thesis Title, Student Name and address, Major Advisor, Committee
Members
1 1 Page Executive Summary (Abstract) that describes the problem investigated and its
importance

1 2-3 pages of background information so that the project is placed in historical context or
its importance within the field

2-3 pages on the solution to the problem

A detailed timeline to be followed to the completion of the project

References Cited

A list of any publications in this project that you have authored or co-authored

= =4 -4 -9

The Master 0s umbne thdt describss a projedt@asried out by the student. Style do-
cumentationf or t he Masterds Thesis is availablenfro
cludes the following sections:

Abstract

Introduction

Methods

Results

Discussion

Conclusion

Appendix

List of conference or journal publications authored by the candidate in fulfillment of the
publication requirement.
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The introduction should describe background history that illustrates the relevance of the project.
It should also provide a roadmap for the rest of the thesis.

The advisory committee must approve the topic and scope of the thesis required under Plan A
and upon its completion, ascertain that it represents an independent investigation of a significant
topic and is an important contribution to ongoing research in the candidate's field. The thesis
must be acceptable in literary style and organization. The Master's thesis may not include any da-
ta or research results that cannot be made public at the time of the oral defense. The thesis is re-
garded as an important part of the student's program. It is the student's responsibility to be cer-
tain that the thesis conforms exactly to the specifications prescribed by the Graduate School.

The thesis must be dated as of the calendar year in which all requirements for the degree are
completed. Two high quality copies of the thesis must be deposited in the Graduate Records Of-
fice by the conferral period deadlines of August 31, December 31, or at least the Friday before
commencement. Each copy must contain an approval page bearing original signatures of all
members of the advisory committee. At least 25% rag-content bond paper of at least 20-pound
weight must be used for both copies. After binding, both copies become the property of the Hom-
er Babbidge Library, and the identical second copy is made available for faculty and student use.
If the thesis is lengthy, the Babbidge Library may require that it be bound as more than one vo-
lume.

Final Examination

Near the close of the candidate's period of study -- not later than one year after the completion of
course work or the thesis -- the student must pass a final examination under the jurisdiction of the
advisory committee. The student may not take the final examination before Regular status has
been granted. The advisory committee has discretion to determine whether the examination shall
be written, oral, or both. Invitation to participate in an oral examination is issued by the advisory
committee, although any and all members of the faculty may attend. The examination must be
completed by the published deadlines for the appropriate conferral period for the degree to have
that conferral date.

The decision as to whether a student has passed or failed the examination rests solely with the
advisory committee, which shall take into account the opinions of other participating faculty
members. The vote of the advisory committee must be unanimous. Immediately following the ex-
amination, the major advisor shall communicate the results to the student and send a report on
the official form to the Graduate Records Office. If the student has failed the examination or if the
advisory committee considers the result of the examination inconclusive, the committee has the
option of requiring the student to retake it. In such cases, the recommendation must reach the
Graduate Records Office promptly, and any re-examination must take place within twelve
months from the date of the original examination.

The examination may center on the candidate's research and its relation to the field of study as a
whole, but may have a wider scope.



Timeline

The program usually takes two academic years of coursework and for Plan A graduate students,
completion of a Master's project. A Thesis Proposal is due by September 15t of the second year to
the major advisor. The student should schedule a meeting with the major advisor to review his or
her coursework during the registration period each semester. The student should schedule a
meeting with the Thesis Committee during October of the 2nd year. The M.S. Thesis committee is
responsible for reviewing the Thesis Proposal and general plan for the year.

Graduate Assistants Start Date, End Date, Holidays and Work Hours
The time commitment by a graduate assistant (GA), either a teaching assistant (TA) or a research
assistant (RA), is at least 20 hours per week for a full-time appointment.

The first day of the academic year for a GA is August 24th and the last day of the year is May 23
For a 2nd year GA, graduation is usually the end of the first week of May; you are still required to
work as a GA 20 hours per week until May 23rd.

During the academic year, the GAO6s vacation
in the University of Connecticut academic calendar (from August to May). If UConn is closed for
a snow day, the GA does not have to make the day up. The only vacation for the GA are the offi-
cial holidays observed by the State of Connecticut and 2 weeks provided for the Christmas holi-
days, usually from December 18 0 January 5. The time off for the Christmas holidays are decided
mutually between the GA and the faculty. Those are the only vacations during the August to
May time period. Spring break is not a holiday for the interns and you are expected to work that
week.

If for some reason a GA needs to take time off during the academic year, those hours missed can
be made up if approved by the major advisor funding the RA or the BME Program Director for a
TA. If a GA is sick, you must make up the hours missed.

Conferral of Degrees

Degrees are conferred three times each year - August 31, December 31, and commencement day in
May. There are two commencement ceremonies, one at the end of the fall semester and one at the
end of the spring semester. Students who have completed all requirements for a degree (includ-
ing the formal application for the degree described below) by the final day of the summer or fall
conferral periods or, for doctoral candidates, not later than the Friday prior to commencement in
May receive their diplomas by mail, normally during the fifth month following conferral.

Application for the Degree
Formal application must be filed on the official form provided by the Graduate Records Office. If
filing is not timely, conferral is delayed to the next conferral period, even though all other degree
requirements may have been completed on time.

Commencement
Commencement is held twice each year, at the end of the fall and spring semesters. Academic re-
galia appropriate for the University of Connecticut degree being conferred is strictly required.
Commencement instructions are available at the Office of the University Registrar during the last
10



full week of classes, and are mailed to an off-campus address only at the degree recipient's or
candidate's written request.

Ph.D. Degree and Curriculum

Research required for the doctoral degree in biomedical engineering involves the use of advanced
engineering techniques for the solution of a biological or medical problem. Students with a B.S. or
M.S. degree are eligible to apply to the BME Ph.D. program. Students with a B.S. or M.S. degree
in BME are ideally suited for BME Ph.D. studies at UConn.

Students with a B.S. degree in either engineering or physical sciences or mathematics may seek
admission to the BME Ph.D. program at UConn. Students with a non-BME B.S. engineering de-
grees will need to take at least the required undergraduate BME courses at UConn (BME 3100,
3300, 3400, 3500, 3600W, and 3700). Note that these undergraduate courses do not count toward
the BME graduate program degree requirements. Students with non-BME M.S. engineering de-
grees will need to take at least the required BME M.S. courses at UConn (BME 5000, 5500, 5600,
5700 and 5100). Note that these graduate courses do not count toward the BME Ph.D. program
degree requirements.

Students with life science undergraduate degrees must take remedial course work in basic and
advanced engineering and mathematics (two years through differential equations) and the re-
quired undergraduate BME course at UConn. Note that these undergraduate courses do not
count toward the BME graduate program degree requirements. Students with non-BME M.S. en-
gineering degrees will need to take at least the required BME M.S. courses at UConn (BME 5000,
5500, 5600, 5700 and 5100). Note that these graduate courses do not count toward the BME Ph.D.
program degree requirements.

Applicants to Ph.D. programs are expected to demonstrate outstanding ability and show, based
on their record of previous scholarship and experience, that they are likely to do superior creative
work in their respective fields. Holding a master's degree from this or any other institution does
not render the applicant automatically admissible to a doctoral program. In general, doctoral ap-
plicants must meet all admission requirements for the master's degree as Regular eraduate stu-
dents and must present evidence that they are capable of doing independent work of distinction.
A minimum of 24 credit hours, taken only from the BME course offerings, beyond the M.S., are
required for the Ph.D. The BME Program Director must approve any exceptions to the course re-
quirements.

If students have not taken the 5 required courses for the BME M.S. or the equivalent, these courses
are required in addition to the 24 credit hours beyond the M.S. Additionally, 15 credit hours of
GRAD 6950 is required.

The five required M.S. courses are:

1 BME 5000 (310) - Physiological Systems I

1 BME 5500 (311) - Clinical Instrumentation or BME 6500 (354) - Bioinstrumentation I
1 BME 5600 (312) - Human Biomechanics

1 BME 5700 (313) - Biomaterials & Tissue Engineering
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1 BME 5100 (315) - Physiological Modeling

Advisory Committee

The advisory committee is formed after consultation between the major advisor and the student.
This committee must include, in addition to the major advisor, at least two BME graduate faculty
members. In addition to the three or more members chosen in the usual way, another member,
ordinarily a member of the graduate faculty outside the student's field of study but in a related
field, may be appointed by the Dean of the Graduate School.

Degree programs are planned by the advisory committee after consultation with the student. The
advisory committee may require more than the required minimum 24 credit hours of course work
beyond the MS degree based on the academic credentials of the student (i.e., the student enters
the program without a BME engineering degree and/or life science background) or adds courses
to address the student's research focus. The advisory committee should be formed before the stu-
dent has completed twelve credits of degree program course work and shall then supervise the
remainder of the student's degree program.

BME Program Requirement

Two journal papers must be submitted to a leading BME journal before graduation (with at least
one of them having gone through the review cycle favorably). Note that the journal submissions
should be full papers, with two short papers being equivalent to a full paper.

Time Limits

The equivalent of at least three years of full-time study beyond the baccalaureate or two years
beyond the Master's degree (in the same or a closely-related field) is required. All work must be
completed within eight years of the beginning of doctoral study, or, if the student entered with a
Master's degree in the same or a closely related field, the doctorate must be completed within sev-
en years. The beginning of doctoral study is defined as the beginning date of the earliest course,
wherever taken, listed on the approved doctoral plan of study. The general examination must be
passed within five years of the beginning of doctoral study, or within four years if the student en-
tered with a Master's degree in the same or a closely-related field.

Residence Requirement

The graduate student can fulfill the special demands of a doctoral program only by devoting a
continuous period of time to concentrated study and patient research with a minimum of outside
distraction or employment. During the second or subsequent years of graduate work, at least two
consecutive semesters must be completed in residence. Alternatively, this requirement may be
met by combining one semester of residence plus a contiguous 12-week summer period made up
of Summer Session 1V, if agreed upon by the advisory committee and the student. The residence
period must be completed at the Storrs campus or, if more appropriate, at one of the other sites of
instruction and research within the University system.

Plan of Study
The BME program does not require a plan of study as required coursework is monitored by the
PeopleSoft system.

The work presented for the Ph.D. degree should equate to 44 to 48 credits beyond the baccalau-
reate or its equivalent. For students entering in Fall, 1998 or later, at least 15 credits of GRAD 6950
12



(Dissertation Research) must be included in the plan of study, representing the research effort the
student devotes to the research leading to the dissertation.

No course credit is given for the dissertation, but the research toward it is associated with the 15
or more credits of GRAD 6950 required of students entering in the Fall, 1998 or later. The disserta-
tion is regarded as an important part of the student's program and is considered to represent at
least one year of full-time graduate study.

Advanced course work taken on a non-degree basis at the University of Connecticut may be in-
cluded for a Ph.D. provided the following conditions are met: (1) the grades earned in such course
work are B (not B-) or higher, (2) such course work is within the seven or eight year limit (whi-
chever applies) for completion of Ph.D. degree requirements, and (3) such credits have not been
applied toward any other degree here or elsewhere (already completed or to be completed in the
future). In any event, inclusion of non-degree course work on the plan of study requires the con-
sent of the advisory committee and is subject to the approval of the Executive Committee.

Foreign Language; Related or Supporting Area of Study

There is no foreign language requirement for the BME Ph.D. program

Transfer Credit

Transfer of credit for course work completed at other institutions is approved only after the stu-
dent has demonstrated the ability to do acceptable graduate work at the University of Connecti-
cut. Such ability must be demonstrated by successful completion of graduate-level, University of
Connecticut course work. The equivalent of two years of graduate work completed at accredited
institutions may be accepted, provided it is of at least B (not B-) quality, contributes to the objec-
tives of the proposed doctoral program, and is not work previously completed already being of-
fered toward a related or supporting area. Such graduate work may be approved for transfer pro-
vided that the general examination is passed and all degree requirements are to be completed
within the prescribed periods - respectively, four or five years and seven or eight years - from the
beginning date of the earliest course, wherever taken, listed on the approved doctoral plan of
study. Transfer credit is not granted for individual courses used toward a degree elsewhere (al-
ready completed or to be completed in the future). Instead, consideration is given to that degree
program as an entity when the doctoral coursework is being prepared.

Evaluation of Performance

The advisory committee continually evaluates the student's performance. Any graduate student
whose scholastic record does not meet the minimum requirements of the Graduate School may be
subject to dismissal. However, the committee may insist on more than the minimum scholastic
requirements and may take other factors into consideration in deciding whether or not to recom-
mend to the Dean that the student be permitted to continue in the degree program.

Ph.D. Qualifying Examination:
1 Obijective: The objective of this exam is to determine the student's suitability to advance to
candidacy for Ph.D. studies in Biomedical Engineering. This examination seeks to evaluate a
candidate's competency in basic skills and knowledge essential to conducting research in Bio-

medi c al Engineering b graseof matefiahcovergd irt the 8MIScoret d e n't 0

curriculum.
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Who should take this exam: All students who have been admitted to the Ph.D. pro-
gram must take this exam within their first year of studies. Failure to take the exam is
equivalent to failing the exam.

Timing: The qualifying exam will be offered once a year in the month of May.
Exam Contents: The Ph.D. qualifying exam is a written test given by the BME pro-

gram. Thistesthasfi ve parts that ar e b alspth@raspofthe¢ h
material in five of the following seven core areas:

0]

BME 5000 (310) 8 Physiological Systems I

BME 5500 (311) 8 Clinical Instrumentation [or BME 6500 (354) & Bioinstrumentation
I]

BME 5600 (312) 8 Human Biomechanics

BME 5700 (313) 8 Biomaterials and Tissue Engineering

BME 5100 (315) 8 Physiological Modeling.
(360)
(380)

= =

BME 6420 (360) 8 Medical Imaging Systems
BME 5800 (380) & Bioinformatics

= =4 =4 -8 -4

Exemptions: Students who have passed any of these courses at the University of Con-
necticut with a grade of B or better will automatically pass the portion of the qualifying
exam related to that course, and therefore do not need to take that part of the exam.
Possible outcomes:

1. Pass all parts: The student advances to Ph.D. candidacy and proceeds with
doctoral program.

2. Pass at least 3 parts (either through prior course work or in the qualifying
exam): The student will be given the chance to take (or re-take) the courses in
the failed portions of the exam within two semesters after the exam and pass
these courses with a grade of B or better. Failing to do so will result in auto-
matic termination from the Ph.D. program.

3. Pass less than 3 parts: The student will be asked to leave the Ph.D. program.

Qualifying Exam Administration: The qualifying exam will be administered by a
committee of five BME faculty as assigned by the Program Director. This committee
will develop clear guidelines for the students on how to prepare for the exam, will set
standards for passing the exam, and will develop uniform and cohesive procedures for
implementation of the examination in a manner that achieves the objectives of the qua-
litying exam. This committee will see to it that the results of the exam are made avail-
able to students (and their advisors) no later than 10 days after the exam day.
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Ph.D. General Examination:

f Objective: The objective of the General Exam is to evaluate a Ph.D. candidate's competency in
developing and formulating a research project and the student's ability to approach a new prob-
lem in ways appropriate for an independent scientist. This ability is certainly difficult to test but
is central to the notion that passing the general exams qualifies one to prepare the Ph.D. disser-
tation. This includes identifying the context/importance of the proposed research, the implica-
tions of the research, as well as, applying appropriate methods to perform the research. The
exam emphasizest h e ¢ a n ability & dravd tegether and synthesize material from differ-
ent courses, readings, seminars and experimentations.

1 Who should take this exam: All Ph.D. candidates must take this exam no later than 9
months before defending their dissertation.

1 Timing: The timing of the exam will be arranged between the student and the stu-
dent ds Ph. D. advisory committee.

1 The Examiners: The general exam must be conducted by five faculty (including the

Ph.D. candidate's advisory committee) 1in

1 Exam Contents: Theexamwillconsi st of a research proposal
project. At least two weeks prior to the exam, the student will submit a written research pro-
posal (approximately 40 pages) to the advising committee. The general exam is mainly an oral
defense of this research proposal by the student. The committee tries to evaluate the candi-
date's competency in developing and formulating the research project, as well as the scientific
merits of the project, research hypothesis, research methods, potential findings, implications
and limitations. The examiners will also assess the breadth and depth of the student's
knowledge in areas essential to carry out the research project.

Dissertation Proposal

Before preparation of the dissertation is well underway, the student must file a dissertation pro-
posal addressing the intended research, following the guidelines contained on the special form
obtainable at the Graduate Records Office. Dissertation proposals are reviewed with the follow-
ing questions in mind: (1) Is the proposal well written, well organized, and well argued? (2) Does
the proposal describe a project of appropriate scope? (3) Does the student demonstrate knowledge
of the subject and an understanding of the proposed method of investigation? (4) Does the stu-
dent show awareness of the relevant research by others? and (5) Does the student consider how
the proposed investigation, if successful, will contribute to knowledge?

The dissertation proposal needs t he a pAfter oeveir-
ing the approval, three copies of the dissertation proposal is submitted to the graduate school.
The graduate school then forwards the dissertation proposal to the BME program director. Two
external reviewers to the student's advisory committee are assigned to review the proposal.

The Program Director reports the result of its examination of a proposal to the Executive Commit-

tee in the form of a recommendation either to approve the proposal, to return it to the student for

revisions, or to disapprove the proposal. The dissertation proposal normally should be submitted
15

b

C

of



for review not later than six months before the expected date of degree completion. A copy of the
approved proposal must be delivered to the Graduate Records Office when the review process
was completed.

Candidacy, Dissertation Preparation and Plan of Study

Upon passing the general examination, fulfilling the residence requirement, and having had the
dissertation proposal accepted by the Executive Committee, the student becomes a candidate for
the degree of Doctor of Philosophy. A letter of candidacy is sent to all students successfully com-
pleting all requirements for the degree except the dissertation and its oral defense.

A dissertation represents a significant contribution to ongoing research in the candidate's field
and is a primary requirement. The preparation of the dissertation is under the immediate and
continuous supervision of the advisory committee and it must meet all standards prescribed by
the committee and by the Graduate School. Specifications for its preparation may be obtained at
the Graduate Records Office. It is the student's responsibility to be certain that the dissertation
conforms exactly to the specifications prescribed by the Graduate School. The dissertation is dated
as of the calendar year in which all requirements for the degree are met. The advisory committee
will set a date for completion of the dissertation, allowing time for each advisor to make sugges-
tions for revision, and will set a date for the final examination, allowing time for the student to
make revisions and to submit a complete preliminary or "working" copy of the dissertation at the
Graduate Records Office (or, if more appropriate, at a central office at the Health Center in Far-
mington) at least seven days before the dissertation defense. When submitted to the Graduate
Records Office (or to the Health Center), the complete preliminary or "working" copy of the dis-
sertation must be accompanied by a tentative-approval form signed by all members of the advi-
sory committee.

Following the examination, the student must submit the final, fully-revised original of the disser-
tation together with an identical second copy to the Graduate School (also another copy if submit-
ted to the Health Center). The identical second copy may itself be an original, or it may be high
quality photocopy. Alternatively, both of the final copies of the dissertation submitted to the
Graduate Records Office (or to the Health Center) may be high quality photocopies. In any event,
at least 25% rag-content bond paper of at least 20-pound weight must be used for any original
and/or photocopy of the dissertation submitted to the Graduate School (or to the Health Center).

In some cases, revision of the dissertation is required by the advisory committee as a result of the
final examination. Final approval of the dissertation following the examination is indicated by the
presence of original signatures of all members of the advisory committee on the final-approval
page, which must be submitted to the Graduate Records Office soon after the student has been
examined if no revisions are necessary. In any case, final-approval pages (and the revised disser-
tation, if changes are required) must be received at the Graduate Records Office by August 31 for
conferral of the degree on that date, by December 31 for conferral of the degree by that date, or
not later than the Friday prior to commencement in the spring. This earlier date in the spring is to
permit the student's name to be listed in the commencement program. After binding, two copies
of the dissertation become the property of the Homer Babbidge Library.

The BME graduate program does not require submission of a plan of study. The PeopleSoft sys-
tem is used to monitor graduate degree requirements. It is important to notify the program direc-
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tor when you have completed degree requirements (successfully defended and met the course re-
quirements). After this notification, the program director will certify with the graduate school
that the degree requirements have been met.

Final Examination

The final examination or dissertation defense is oral and it is under the jurisdiction of the advisory
committee. It deals mainly with the subject matter of the dissertation. The examination may not
be held sooner than seven days after a working copy of the complete dissertation has been sub-
mitted to the Graduate School (or the Health Center) and by August 31 for degree conferral by
that date, by December 31 for degree conferral by that date, or no later than the Friday prior to
commencement for degree conferral on commencement day. Invitation to participate in the ex-
amination is issued by the advisory committee, although any and all members of the faculty may
attend. Not fewer than five members of the faculty, including all members of the candidate's ad-
visory committee, must participate in the final examination, unless written approval for a lesser
number has been secured in advance from the Dean of the Graduate School.

It is required that notification of the time and place of the examination be sent by the major advi-
sor, on a special form, to both the Graduate Records Office and to the UConn AdvanceOffice in
time to appear in the Advancenot later than seven days prior to the examination. The special form
is available only from the Graduate Records Office (or the Health Center). Consult the specifica-
tions for the preparation and submission of the dissertation which may be obtained at the Gradu-
ate Records Office for the publication schedule and submission deadlines for the Advance When
the Advanceis not being published (between semesters) or published irregularly (during the
summer), the notice nevertheless must be submitted for publication retroactively. Meanwhile, the
examination should be advertised widely through the University mail and/or other means at
least seven days prior to the examination.

The decision regarding whether a candidate has passed, conditionally passed, or failed the ex-
amination rests solely with the advisory committee, which will take into account the opinions of
other participating faculty members and other experts. The vote of the advisory committee must
be unanimous. Immediately following the examination, the major advisor communicates the re-
sults to the student and sends the official report on the examination to the Graduate Records Of-
fice.

Conferral Of Degrees

Degrees are conferred three times each year - August 31, December 31, and commencement day in
May - although there is only one annual commencement ceremony. Students who have com-
pleted all requirements for a degree (including the formal application for the degree described be-
low) by the final day of the summer or fall conferral periods or, for doctoral candidates, not later
than the Friday prior to commencement in May receive their diplomas by mail, normally during
the fifth month following conferral.

Application for the Degree
Formal application must be filed on the official form provided by the Graduate Records Office. If
filing is not timely, conferral is delayed to the next conferral period, even though all other degree
requirements may have been completed on time.
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Commencement

Commencement is held once each year, at the end of the spring semester. Individuals who have
had degrees conferred at the end of the previous summer or the previous fall semester and candi-
dates for degrees at the end of the spring semester who complete degree requirements by the pub-
lished deadline may participate in the annual commencement ceremony and are urged to do so.
Academic regalia appropriate for the University of Connecticut degree being conferred is strictly
required. Commencement instructions are available at the Office of the University Registrar dur-
ing the last full week of classes, and are mailed to an off-campus address only at the degree reci-
pient's or candidate's written request.
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ASSISTANTSHIPS, FELLOWSHIPS AND OTHER AID

Graduate Assistantships

The BME graduate program offers both research and teaching assistantships. Research assis-
tantships are provided by the BME faculty. Teaching assistantships are offered to current grad-
uate students who have the appropriate background. Appointments ordinarily are made for
the nine-month period, August 23 through May 22, but may be of shorter duration for a variety
of reasons. Research assistants may take fewer than the usual number of courses per year be-
cause of this added workload. To be appointed, to retain an appointment, or to be re-appointed,
a student must have been accorded Regular (not Provisional) status, must maintain a cumula-
tive average of at least B (3.00) in any course work taken, must be eligible to register (i.e., must
not have more than three viable grades of Incomplete on his or her academic record), must be
enrolled in a graduate degree program scheduled to extend through the entire period of the ap-
pointment or reappointment, and must be a full-time student, counting course work and/or its
equivalent together with assistantship duties, throughout the period.

The holder of a full assistantship devotes one-half of available time to studies and one-half (ap-
proximately 20 hours per week) to assistantship duties, while the holder of a half assistantship
ordinarily devotes three-quarters of available time to studies and one-quarter (approximately 10
hours per week) to assistantship duties. Assistantships are not available for less than 10 hours
per week.

Ordinarily, a graduate student is not permitted to earn more in a given academic year than the
applicable maximum stipend rate. With the written recommendation of the student's advisory
committee and the consent of the Dean of the Graduate School, however, approval may be
granted for a student's earnings from University sources to exceed the maximum stipend rate
by a limited and specified amount.

Stipend rates for graduate assistants are graduated in terms of progress toward the advanced
degree and experience. Ordinarily, a graduate assistant may not exclude any part of the stipend
from U.S. taxable federal gross income. Stipend rates are listed on the UConn website under
Payroll.

Tuition (but not the General University Fee, the Graduate Matriculation Fee, or other fees) is
waived for Graduate Assistants. If an assistantship begins or terminates during the course of a
semester, tuition will be prorated on a weekly schedule - charged for that portion of the seme-
ster when the assistantship is not in force, waived when it is in force. This often results in an ad-
justment of the tuition charges, including partial assessment (if the student is registered
throughout the semester for course work for which tuition is charged) or a partial refund (if tui-
tion has been paid).

A graduate assistant is eligible for medical benefits (health insurance). Graduate assistants
should be aware that it is necessary to complete the proper forms with the Department of Hu-
man Resources to activate the health insurance. The health insurance does not take effect auto-
matically.
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In exceptional cases a graduate assistant may be appointed on a twelve-month basis, with the
stipend being increased proportionately. There are, however, no additional benefits or waiver of
tuition in the summer months.

Students are responsible for ascertaining that any required documentation such as a report of a
master's final or doctoral general examination, a transcript, or a report of a pertinent Incomplete
grade made up - is promptly filed in the Graduate Records Office and that their current stipend
conforms with their eligibility.

University Predoctoral Fellowships

These are awarded by the Graduate School on the recommendation of the graduate faculty in
the degree program concerned. Students who intend to earn a Ph.D. and who have demonstrat-
ed capability for completing a doctoral program may apply for such fellowships at any stage of
their graduate career. Award amounts range from small amounts to full fellowships and/ or tui-
tion equivalency. Fellowship awards do not include the requirement of teaching, research or
any other service duties and are not considered to be employment. Predoctoral Fellows must be
Regular (not Provisional), full-time students, regardless of the amount of the fellowship. Reci-
pients must present evidence of such registration and payment or deferment of appropriate fees
upon receipt of fellowship checks. The Dean of the Graduate School may cancel or reduce an
individual award if the student fails to maintain satisfactory academic and financial standing.

Doctoral Dissertation Fellowships

Limited funding will be available during the academic year to support the Doctoral Dissertation
Fellowship program, which is designed to assist advanced Ph.D. students to complete their dis-
sertations. Minimum eligibility requirements include having passed the doctoral general ex-
amination, having a fully approved dissertation prospectus on file with the Graduate School,
and not exceeding certain annual income limits. Each eligible student may apply for a maxi-
mum of $2,000; the fellowships are "one-time only" awards. Awards will be made via one or
two competitions, which means that not all eligible students will receive a fellowship. Students
must request additional information concerning eligibility and application procedures directly
from the Research Foundation.

Doctoral Dissertation Extraordinary Expense Award

Ph.D. students who have passed the general examination and whose dissertation prospectus
has been fully and officially approved may apply for up to $500 for non-routine expenses direct-
ly related to data collection for the dissertation. Eligible students may apply at any time. Appli-
cation forms are available at the Research Foundation.

Summer Fellowships for Doctoral and Pre-Doctoral Students

Students pursuing a Ph.D. degree are eligible, upon nomination by department heads, for up to
$1,500 during the summer for the general examination or dissertation research.

Part-time Employment

Federal Work-Study (FWS) is a federally funded financial aid work program for students with
a demonstrated financial need, as determined by information submitted on the FAFSA. Unlike
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other forms of aid, a Federal Work Study award is not applied to a student's fee bill. Students
receive bi-weekly paychecks for hours worked.

The Student Labor Program is a work program open to all University of Connecticut students
and designed to supplement regular staff with students seeking part-time employment.

The Student Employment Office advertises available positions through a job referral system.
Students identify their job choices and are given a list of supervisors seeking candidates for

those jobs. Students then arrange interviews with prospective employers to discuss the details
of the job.

Federal Loan Programs

Federal Stafford Loans (FSLs) are offered to students attending the University at least half-time.
Subsidized FSLs are based on financial need; the interest on these loans is subsidized by the fed-
eral government. If a student does not qualify for a subsidized FSL, he or she may borrow an
unsubsidized FSL. The student is responsible for the interest which accrues on the loan and has
the option to either pay the interest while in school or defer payment of the interest until re-
payments begin, six months following graduation.

Annual loan limits for eligible graduate students are: $8,500 in Subsidized FSL and $12,000 in
Unsubsidized FSL per academic year. The maximum aggregate FSL (Subsidized and Unsubsi-
dized) amount a graduate student may hold is $138,500.

Graduate Student Senate Short-Term Loan Fund

This fund is administered by the Graduate Student Senate, and is generated by graduate stu-
dent activities fees. It provides loans of up to $500 to assist graduate students in dealing with fi-
nancial emergencies. Loans are issued for 60-day periods and are interest free. Borrowers are
urged to repay these loans on time so that other students in need can be accommodated. Appli-
cations are available in the Graduate Student Senate Office.

Department of Student Affairs Short-Term Emergency Loan Fund

Short-term emergency loans are available through the Department of Student Affairs. Graduate
students who have encountered unforeseen financial difficulties that pose a hardship to their
student status may apply. Students must be currently registered and degree-seeking to be eligi-
ble. To apply, stop by the Department of Student Affairs office located in the Wilbur Cross
Building, Room 221. The office telephone number is (860) 486-3426.

Aid for International Students

Before their admission is complete and a student visa can be issued, non-immigrant internation-
al students must present documentary evidence of their ability to meet all expenses for at least
the first year of study, together with an acceptable plan for financing the remainder of their
program. Hence, they are not generally eligible for need-based financial aid from University
sources. Since certain types of aid are not available to international students, a currently-
enrolled international student seeking financial assistance should first consult the Division of
International Affairs, International Services and Programs Office (Human Development Center,
Room 6) for guidance and any application procedures.

University Scholarships, providing tuition and the general University fee, are available to a
small number of international students who are sponsored by certain organizations [e.g., AT-
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LAS (AFGRAD), LASPAU, Aurora Associates] recognized by the Graduate School as being de-
voted to the promotion of advanced education programs and with which the University has a
standing agreement.

Veterans Administration Educational Assistance & Tuition Waiver Program

The Veterans Center provides information concerning benefits under the various educational
assistance programs provided by the Veterans Administration. Students who attend the Univer-
sity and receive educational assistance under the following chapters must contact the Veterans
Center prior to the beginning of each semester: Chapter 31 (Vocational Rehabilitation Training
Act for disabled veterans); Chapter 32 (Post-Vietnam Veterans Educational Assistance); Chapter
35 (Dependents Educational Assistance Act: children, wives, and widows of totally disabled
and deceased veterans - service connected deaths); Chapter 106 (Montgomery GI Bill - Selected
Reserve); Chapter 30 (Montgomery G.I. Bill - Active Duty). Veterans must notify the Veterans
Center every semester of their registration for certification of enrollment. Any changes in veter-
an status (credit load, withdrawal, number of dependents, etc.) must be reported promptly to
the Veterans Center.

Additionally, veterans may qualify for a tuition waiver under the State of Connecticut tuition
waiver program. Veterans must provide a form DD214 (separation of service) and must be rec-
ognized as a resident of Connecticut at the time of admission or readmission to the University.
Please see the tuition waiver criteria in the "Fees and Expenses" section of the Catalog. Contact
the Veterans Center for an application for the waiver.
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UCONN PROCEDURES FOR INTERNS AND STU-
DENTS SUPPORTED WITH A GRADUATE ASSIS-
TANTSHIP

Summer before 1% Year
During the summer, a package will be sent in the mail that includes instructions and the follow-
ing documents:

1 Graduate payroll information (Federal W-4 tax form, I-9 Form, CT W-4 tax form)

1 Medical insurance forms

1 EEO Designation Sheet

1 Employee information form

I International students need to submit I-94 and I-20 forms.
The forms should be completed according to the instructions contained in the packet. These
forms take 4-5 weeks to process. Therefore, it is important that these forms be received no later
than July 15th. The first paycheck is the first pay period after the beginning of the academic year
(August 23rd). Health benefits begin Oct. 15t and continue through Sept. 30th of the next year. If
the forms are not received by July 15t, it takes 4-5 weeks to process the paperwork and the first
paycheck will be received 6 weeks to 2 months after submission (but no earlier than the first pay
period after the beginning of the academic year -August 23'd). The time schedule for spring
admission follows similarly.

Preliminary Registration for courses

Schedule a meeting with your major advisor to discuss courses for the next semester at least a
week before graduate registration begins. International students cannot register for classes until
they have completed the orientation session just before the beginning of the semester. Courses
are listed on the BME web site at: http:/ /www.bme.uconn.edu

Continuous Registration

Master's degree students, having started their degree programs, are required to register for and
complete at least one appropriate course for credit within each twelve-month period, unless
they have taken all course work on an approved master's plan of study and are reading for a
master's final examination or preparing a thesis. Any master's degree student with course work
remaining on the plan of study, who fails to complete any course work for credit in a twelve-
month period, is subject to severance from his or her degree program. To be reinstated, the stu-
dent must apply for readmission, with no certainty of being accepted.

All degree students must begin their programs with course work for credit and must maintain
registration continuously each semester thereafter (except summer sessions) until all require-
ments for the degree have been completed. Registration may be maintained either by taking
course work for credit or by registering for one of the four non-credit Continuing Registration
courses. These include Special Readings at the master's (GRAD 5998) or doctoral (GRAD 6998)
level, Master's Thesis Preparation (GRAD 5999), and Doctoral Dissertation Preparation (GRAD
6999). Other zero-credit courses may be substituted, if appropriate. Non-credit registration re-
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quires payment of the Graduate Matriculation Fee as well as the appropriate level of the Gener-
al University Fee. Failure to maintain continuous registration during any semester results in the
student's inactivation. Reinstatement is possible only after payment of all fees in arrears and the
reinstatement fee.

Neither enrollment for Continuing Registration nor payment for it is required for any semester,
during the first ten class days of which the student completes all requirements for a degree, if it
is the only degree the student is pursuing.

Any currently matriculated student taking course work at another institution, either for transfer
to a University of Connecticut graduate degree program or for any other reason, must register
for Continuing Registration as specified above in any affected semester.

Enrollment in Continuing Registration is not required during the summer except as follows. A
degree student, if not otherwise registered for the summer, must register for Continuing Regis-
tration and pay the Graduate Matriculation Fee if the student is fulfilling in part the doctoral
residence requirement during the summer. To receive most forms of summer financial aid for
study or research, a student must register for either 5 credits of coursework in each of two
summer sessions or one of the full-time research courses, GRAD 5960 (Full-time Master's Re-
search) or GRAD 6960 (Full-time Doctoral Research). Registration during the summer is done
through the Office of Summer Sessions.

Registration Deadlines

All graduate students registering with the University must do so no later than the close of busi-
ness of the tenth day of each semester. Beyond that point, a late registration and reinstatement
fee will be imposed.

Course Loads

The number of credits and choice of courses for which a student registers is a matter to be dis-
cussed by the student and the major advisor. A student may be classified as a full-time student
in one of three ways: (1) enroll in 9 or more credits of course work; (2) enroll in 6 or more credits
of course work while holding a graduate assistantship (50% or greater); or (3) enroll in one of
the four special purpose 3-credit courses. These courses include GRAD 5960 (Full-time Master's
Research), GRAD 6960 (Full-time Doctoral Research), GRAD 5930 (Master's Level Directed Stu-
dies), and GRAD 6930 (Doctoral Level Directed Studies) The former two courses may be taken
by students who have completed all requirements for the respective degree except the research
component and who have no other obligations at the University (i.e., no other course work and
no graduate assistantship). The latter two courses denote a full-time off-campus directed
project, such as an internship, field work, or other special activity. Students in GRAD 5930 or
GRAD 6930 may hold graduate assistantships if those assistantships are in direct support of
their studies. Such an assistantship may not be a standard teaching assistantship.

To be classified as half time, the student's course credit load must be between 5 and 8 cre-

dits/semester. A credit load of less than 5 credits/semester is a part-time load. These criteria

apply to all registered students at the University. The currently defined Continuing Registra-
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tion courses (GRAD 5998, 5999, 6998, and 6999) are zero-credit "placeholder" courses denoting
part-time study and do not count toward the credit load requirement for half-time or full-time
enrollment status. Degree-seeking students who do not need to be certified by the University as
holding at least half-time enrollment status may use these courses to maintain registration on a
part-time basis.

Students holding graduate assistantships must register for 6 or more credits/semester. Such
students are considered to be full-time students.

In addition to courses offered by the program, a student's credit load may include GRAD 5950
(Thesis Research), GRAD 6950 (Dissertation Research), and other equivalent research courses
defined by the Graduate School, including seminar and other "colloquium" courses that are not
part of the plan of study. These variable credit courses carry S/U grading, with the student's
major advisor as the instructor of record.

Instructions for MS Students Registering for Graduate Courses

1% Year Students Fall Semester:
1. Meet with major advisor to discuss courses

1. Get your Username and Password for PeopleSoft from the Graduate School

2. Register for BME 5000 (Physiological Systems I), GRAD 5950 (3 credit hours) and one

course that meets professional interests or requirements.

1 Get an Email Account from the School of Engineering
2. Register for courses via PeopleSoft on-line registration.
Go to Wilbur Cross Building’s Take care of Student ID, etc.
4. Go to Budds Building

1 Fee Bill¥2 Bursar (2nd Floor)

@

1%' Year Students Spring Semester:
1. Meet with major advisor to discuss courses
3. Register for BME 5100 (Physiological Modeling), GRAD 5950 (3 credit hours) and one
course that meets professional interests or requirements.
2. Register for courses via PeopleSoft on-line registration.

2" Year Students Fall Semester:
1. Meet with major advisor to discuss courses
4. Register for required BME course(s), GRAD 5950 (3 credit hours) and one course that
meets professional interests or requirements.
2. Register for courses via PeopleSoft on-line registration.
3. Go to Budds Building Fee Bill¥2 Bursar (24 Floor)

2"% Year Students Spring Semester:
1. Meet with major advisor to discuss courses
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5. Register for required BME course(s), and one course that meets professional interests or
requirements.
2. Register for courses via PeopleSoft on-line registration.

Instructions for Ph.D. Students Registering for Graduate Courses
The registration process follows that of the MS Student Registration procedure except that the
required courses are different and depend on the advisory committee requirements.

Also, please note that 15 credits of GRAD 6950 (Dissertation Research) rather than GRAD 5950
must be included in the plan of study.
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FEES AND EXPENSES

All fees are collected by the Office of the University Bursar, in the Budds Building, with the ex-
ception of those collected by the Office of Credit Programs, Extended and Continuing Educa-
tion, and those pertaining to off-campus programs in social work and business administration.

Fee bills are mailed by the Office of the University Bursar soon after registration (July-August
for the fall semester and December-January for the spring semester). These bills, covering the
semester's charges payable in advance, must be paid by the tenth day of the semester. Failure to
make payment on time will result in cancellation of registration and any residence hall assign-
ment. A graduate student may apply for a limited deferment of the payment date for a semester
fee bill at the Deferment Office. Partial payment of fees is not accepted by the Bursar. A receipt
for payment or evidence of an approved deferment must be presented to complete registration.

Financial Responsibility

Failure to receive a bill does not relieve a student of responsibility for payment of fees by the
specified due date. A student who fails to make timely payment of an outstanding balance may
be barred from all privileges normally accorded to a student in good standing. These include
but are not limited to: advance registration (which if already completed will be subject to cancel-
lation), registration, class attendance, advisement, dormitory room (for which any assignment
will be cancelled), dining hall, library, infirmary, certification-of-status, and academic transcript
privileges. Additionally, any pending University of Connecticut employment authorization may
not receive approval or may be subject to cancellation. If there is a question concerning a bill, it
is the student's responsibility to contact directly the Office of the University Bursar for clarifica-
tion and resolution.

If a graduate student does not meet his or her financial obligations to the University by the tenth
day of a given semester or by the expiration date of an approved deferment, cancellation of the
student's registration and student privileges will result.

Application Processing Fee

A non-refundable fee must accompany an application to the Graduate School. It may not be ap-
plied toward other charges. This fee must accompany every application submitted except for a
doctoral degree program to follow immediately on a completed master's degree program in the
same field at this University, or for re-application requested by the Dean.

In-State and Out-of-State Status

Each student must file an affidavit of residence with the application for admission to the Grad-
uate School. A form for this purpose is provided as part of the application packet. On the basis
of this information, each entering student is classified as either a Connecticut student or an out-
of-state student. Failure to file the form will result in classification as out-of-state.

Questions concerning the classification of graduate students as resident (in-state) or non-
resident (out-of-state) are resolved by the Graduate Admissions Office and the Associate Dean.
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In the event that a student believes that he or she has been incorrectly classified, a request for a
review, along with supporting documentary evidence, should be directed to the Director of
Graduate Admissions.

Tuition

All graduate students - except in Summer Sessions and Extended and Continuing Education
programs and those business administration programs conducted at centers away from Storrs -
are subject to a tuition charge in addition to the other fees charged Connecticut, New England
Regional Student Program, and out-of-state students.

Tuition is pro-rated for students registering for fewer than nine credits per semester, according
to the accompanying schedule.

Tuition (but not the associated fees) is waived for graduate assistants. If an assistantship be-
gins or terminates during the course of a semester, tuition will be prorated on a weekly sche-
dule - charged for that portion of the semester when the assistantship is not in force, and
waived when it is in force. This can result in either a partial tuition assessment (if the student is
registered throughout the semester for tuition-bearing course work) or a partial refund (if tui-
tion has been paid).

Additionally, tuition (but not the associated fees) is waived for certain groups of individuals.
One of these groups includes any dependent child of a person whom the U.S. armed forces has
declared either to be missing in action or to have been a prisoner of war while serving in the
armed forces after January 1, 1960, provided that person was a resident of Connecticut at the
time of entering the service of the armed forces of the United States or was a resident of Con-
necticut while so serving.

A second group includes any veteran having served in time of war, as defined in subsection (a)
of section 27-103, or who served in either a combat or combat support role, and is a resident of
Connecticut at the time of acceptance for admission or readmission to the Unigigityle individu-
als should contact the Veterans Center in the Wilbur Cross Building

The third group of individuals includes any person sixty-two years of age or older who has
been admitted into a degree-granting program or who wishes to take courses on a space availa-
ble basis as a non-degree student. If any person who receives a tuition waiver in accordance
with the provisions of this subsection also receives educational reimbursement from an employ-
er, the waiver is reduced by the amount of the educational reimbursement.

General University Fee
The General University Fee is assessed each semester on the basis of the student's course load
status (part-time, half-time, or full-time) as determined by Graduate School policies. Students
paying this fee at any level have access to the Student Health Service. Current University fees
are listed in the graduate catalog.
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Important Notes:

1. Tuition (but not fees) for Graduate Assistants is waived, if the appointment is at the level of
50%-time (i.e., 10 hours per week) or greater.

2. All Graduate Assistants must pay the associated fees at the full-time rate and must register
for a minimum of six credits of course work.

3. Students registered ONLY for non-credit Continuing Registration (i.e., GRAD 5998, 5999,
6998, or 6999) or certain other zero-credit courses pay the General University Fee at the part-
time rate of $119/semester.

4. Other applicable fees and required deposits are added to student fee bills as appropriate.

Fees are subject to change at any time without notice.

Audit Fees

Students auditing courses pay the same tuition and fees as those students who have enrolled for
course credit. Tuition is charged on the basis of course credit hours, while the charge for the
other fees (e.g., the General University Fee), is dependent on the student's total course load
(part-time, half-time or full-time), as determined by Graduate School policies.

Graduate Matriculation Fee

Each degree-seeking student under the jurisdiction of the Graduate School pays a Graduate Ma-
triculation Fee. This fee is payable regardless of the credit load or the campus of registration,
and applies to students registering for Continuing Registration or other zero-credit courses as
well. Graduate students who enter graduate school with more than six credits of advanced
course work and apply it to their degree requirements are responsible for payment of the Grad-
uate Matriculation Fee for those semester(s) in which the excess non-degree work was taken,
unless the fee is waived by the Dean of the Graduate School.

Graduate Activities Fee

A non-refundable graduate activities fee is charged each semester to all students, with the ex-
ception of those who are registered through the Office of Credit Programs, Extended and Con-
tinuing Education. The proceeds from this fee are used by the Graduate Student Senate for its
programs for graduate student welfare and recreation.

Infrastructure Maintenance Fee

All full-time registered students are subject to an Infrastructure Maintenance Fee each semester,
used to defray the operating and maintenance costs related to new capital projects funded by
the UConn 2000 initiative. This fee is prorated for half-time and part-time students, as presented
in the accompanying chart.

Student Transit Fee
Graduate students on the Storrs campus are charged a Transit Fee each semester. This fee sup-
ports the campus shuttle bus service.
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International Sponsored Student Fee
A fee of $300 per semester is charged all international students who apply through, and are
funded by, governmental, quasi-governmental, private, or public organizations.

Non-Credit Continuous Registration

Students not registering with the University for credit-bearing course work or other curricular
offerings in a given semester are required to maintain a continuing registration in the Graduate
School by registering for one of the Graduate School's zero-credit Continuing Registration
courses. These courses include GRAD 5998 for non-thesis master's degree students, GRAD 5999
for thesis master's degree students, GRAD 6998 for doctoral students not yet engaged in disser-
tation research or writing, and GRAD 6999 for doctoral students currently engaged in disserta-
tion research or writing. Students who register for the zero-credit Continuing Registration
courses are considered to be part-time students. They pay the Graduate Matriculation Fee as
well as the General University Fee and other fees at the part-time level, but they are ineligible
for need-based or merit-based financial aid.

If a graduate student does not complete payment for his or her Continuing Registration course
to the Office of the University Bursar by the tenth day of the semester, the registration is can-
celled and a reinstatement fee of $65 may be assessed when the student is reactivated.

Deposit Account

A deposit of $50 must be maintained by every registered student. This deposit, less deductions
for breakage, fines, medicines charged at the pharmacy of the Infirmary, and any other out-
standing charges, will be refunded after the student leaves the University, either through grad-
uation or other action.

Late Registration/Payment Fee

An accumulating penalty fee is charged to students registering for credit courses through the
University Registrar at the Storrs campus, the regional campus at Avery Point, and at the Health
Center in Farmington, who fail to complete registration and to pay all due fees on or before the
tenth day of classes of any semester.

Reinstatement Fee

Graduate School regulations require registration in each semester by all graduate degree pro-
gram students. Students at the Storrs campus, at the Avery Point regional campus, or at the
Health Center in Farmington who fail to do so by the end of the tenth day of any semester may
be dropped from active status and will be required to pay a penalty fee. This reinstatement fee
is added to a student's bill along with any late registration/payment fee that has accrued.

A student who has an unpaid reinstatement fee is not allowed to register, have an official tran-
script issued by the Registrar's Office, obtain a deferment of any fee payment date, retain a key
to a room in the Graduate Center, or use the services of the Babbidge Library. A student with an
unpaid reinstatement fee is not considered to be in good standing by the Graduate School.

Summer Sessions Fees
The bulletin published by the Office of Summer Sessions, One Bishop Circle, U-56-C, Room 114,
Storrs, Connecticut 06269-4056, should be consulted for information on these fees.
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Extension Fees

The bulletin published each semester by the Office of Credit Programs, Extended and Continu-
ing Education, One Bishop Circle, U-56-C, Room 114, Storrs, Connecticut 06269-4056, should be
consulted regarding these fees.

Refunds and Cancellations of Charges

In order to be eligible for a refund or cancellation of charges, a properly signed schedule revi-
sion request card dropping all courses for which the student is registered must be filed with the
Graduate Records Office if after the tenth day of the semester. (See "Dropping all Courses;
Withdrawal from the Program.")

The University grants a full refund of fees to any student dismissed for academic deficiency or
other cause, provided that the dismissal takes place prior to the start of classes. In certain other
instances, including illness, full refunds or cancellations of charges may be made at the discre-
tion of the Dean of the Graduate School, provided that the interruption or termination of the
student's program takes place prior to the start of classes. A student inducted into military ser-
vice will receive a prorated refund or cancellation of charges based on his or her date of separa-
tion. The student in this situation must furnish the Office of the University Bursar with a copy of
the orders to active duty, showing this to be the reason for leaving the University.

Refunds or cancellations of charges are available on the following schedule for students whose
programs are interrupted or terminated prior to or during a regular academic semester. When
notice is received prior to the first day of classes of a semester, full refund (less nonrefundable
fees) will be made if the fees have been paid in full. Thereafter, refunds or cancellations of re-
fundable charges will be made according to the following schedule:

1st Week - 90%

2nd Week - 60%

3rd and 4th Week - 50%

5th Week Through 8th Week - 25%

= =4 =4 A

Regulations governing refunds of fees paid to the Office of Credit Programs, Extended and Con-
tinuing Education, are generally more stringent and are published in catalogs issued by that of-
fice.

Summary of Nonrefundable and Refundable Fees

A master's thesis or doctoral dissertation is the property of the Homer Babbidge Library. Bind-
ing of these two copies is arranged by the Library. The student is required to pay the bindery's
per-volume charge for each of the two copies. The number of volumes required to bind a leng-
thy thesis or dissertation is determined by the Babbidge Library.

All doctoral dissertations are sent to University Microfilms, Inc. for microfilming. This is a re-
quirement of the Graduate School. The student is required to pay University Microfilms' charge
for the service. The master's thesis is not microfilmed.

Upon presentation of a thesis or dissertation to the Graduate Records Office, the office issues a
bill for the above completion fees, payable by the student at the Office of the University Bursar.
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There is an additional and separate charge for copyright of a doctoral dissertation.

Student Parking Fee

A parking fee is assessed to each student who has permission to park in University parking
areas during the two semesters of the academic year. This annual fee ranges from $40 to $70 for
commuting students, depending on the location of the assigned parking area, and is $80 per
year for students residing on-campus. Resident students, commuting students, resident assis-
tants, and graduate assistants are assessed this fee, which is paid directly to Parking Services.

Mandatory Student Health Insurance

All full-time students must have adequate insurance coverage for accidents and illnesses. Stu-
dents who currently are covered by personal or family health insurance must present evidence
of such coverage to the Student Health Service by filling out a waiver card. Students who fail to
provide proof of coverage via submission of a waiver card will be enrolled automatically in the
University sponsored plan and will be charged a premium on their student fee bills.

Full-time students should inform the Student Health Service whenever a change occurs in their
health insurance coverage, including any termination of health insurance benefits provided to
graduate assistants.

All non-immigrant international students will be required, at the time of registration, to show
evidence of adequate insurance coverage for basic medical, major medical, and repatriation ex-
penses. This requirement is a condition of admission and registration. International students
should consult the Division of International Affairs, Department of International Services and
Programs, regarding compliance with this requirement and assistance in enrolling in an ap-
proved insurance program, if necessary.
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FACULTY, FACILITIES AND OTHER INFORMATION

Graduate Advisors in Biomedical Engineering:
The following BME graduate faculty serves as graduate school major!, adjunct? and emeritus3
advisors in biomedical engineering.

Major Advisors:

Douglas Adams!: Biomechanics, Rehabilitation

Leslie Bernstein!: Auditory System, Physiological Modeling

Paul Campagnolal: Biomaterials, Cellular & Tissue Engineering, Imaging, Biotechnology,
Biochemical Engineering, Physiological Modeling

William Chapple!: Neuroscience, Physiological Modeling

Thomas Chen': Biotechnology

Martin Cherniack!: Ergonomics, Epidemiology

Christian Davis?: Biomechanics, Biomaterials

Dipak K. Das!: Physiolgical Modeling, Cardiovascular Systems

John Enderle!: Biocontrols, Physiological Modeling, Oculomotor System, Signal Processing
Monty Escabi': Biocontrols, Physiological Modeling, , Signal Processing, Auditory System
Pouran Faghril: Rehabilitation Engineering

Martin Fox!: Devices, Imaging, Medical Informatics, Ultrasound

A. Jon Goldberg!: Biomaterials

Ian Greenshields!: Bioinformatics, Imaging

Greg Huber!: Biomechanics and Fluid Dynamics

Faquir Jain!: Bioinstrumentation

Bahram Javidi®: Bioinstrumentation, Optical Imaging

Kazem Kazerounian'!: Biomechanics

Yusuf M. Khan': Biomaterials, Cellular and Tissue Engineering

Duck Kim!: Auditory System, Physiological Modeling

Shiva Kotha': Biomechanics

Donald Kreutzer!: Biomaterials, Biosenors, Biotechnology, Cellular and Tissue Engineering,
Physiological Modeling

Liisa Kuhn': Biomaterials, Tissue, Molecular and Cellular Engineering

Sangamesh G. Kumbar!: Biomaterials, Cellular and Tissue Engineering

Cato Laurencin®: Biomaterials, Cellular and Tissue Engineering

Jay Lieberman!: Biomechanics

Lanbo Liu®: Imaging and Biosignal Processing

Les Loew!: Cellular & Tissue Engineering, Imaging, Biotechnology, Biochemical Engineering,
Physiological Modeling

1 The major advisor is the chair of the thesis/dissertation advisory committee. The major advisor is responsible
for coordinating the supervisory work of the advisory committee (course of study and research program of the
student). In some instances, the major advisor may choose to involve a thesis advisor to assist with the graduate
research program for the student.

2 The adjunct faculty is a member of the thesis/dissertation advisory committee.

3 Emeritus professor who can no longer serve as a major advisor, but can be an associate advisor.
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Ion Mandoiu®: Bioinformatics

R. Michael Meneghini!: Biomechanics

Andrew Moiseff!: Neuroscience, Physiological Modeling

William Mohler!: Biomaterials, Cellular & Tissue Engineering, Imaging, Biotechnology,
Biochemical Engineering, Physiological Modeling

Lakshmi Sreedharan Nair!: Biomaterials, Cellular and Tissue Engineering
Mary Lynn Newport!: Biomaterials

Robert Northrop3: Bioinstrumentation, Biocontrols, Physiological Modeling
Nejat Olgac!: Biomechanics

Douglas Oliver!: Anatomy

Donald Peterson!: Biomechanics, Ergonomics, Rehabilitation

Carol Pilbeam!: Pharmacology, Physiological Modeling

Heather Read!: Physiological Modeling

Mansoor Sarfarazil: Bioinformatics, Cellular and Tissue Engineering
Ranjan Srivastaval: Biochemical Engineering, Biotechology,

Dong-Guk Shin!: Bioinformatics

Richard Simon!: Bioinformatics, Signal Processing

Wei Sun!: Biomechanics

David Waitzman!: Physiological Modeling and Electrophysiology

Nicholas Warren!: Ergonomics

Yong Wang!: Biomolecular Engineering, Tissue Engineering, Biochemical Engineering
Mei Weil: Biomaterials

Quing Zhu!: Bioinstrumentation, Biosensors, Imaging, Ultrasound

Adjunct Faculty:

Jeffery Bronke?: Clinical Engineering

Terry Crofts?: Clinical Engineering

Amato DeRosa?: Clinical Engineering

Leonard Eisenfeld?: Pediatrics, Medical Electronics, Clinical Engineering
Kevin Jensen?: Clinical Engineering

Joseph Mclsaac?: Anesthesia, Devices, Electromagnetic Fields, Physiological Modeling
Nicholas Noyes?: Clinical Engineering

Frank Painter: Clinical Engineering

Henry Stankiewicz?, Clinical Engineering

Arif Subhan?: Clinical Engineering

Research:

Research interests of the faculty include the following areas: Artificial Organs, Biochemistry,
Bioelectric Phenomenon, Bioinformatics, Bioinstrumentation, Biomaterials, Biomechanics, Bio-
mimetics, Biosensors, Biosignal Processing, Biotechnology, Cellular Engineering, Clinical Engi-
neering, Drug Delivery Systems, Gait Analysis, Medical Imaging, Medical Informatics, Neural
Systems Engineering, Pharmokinetics, Physiological Modeling, Rehabilitation Engineering, Tis-
sue Engineering. Faculty work in the following UConn Research Centers: Biomaterials Re-
search Center, Center for Biomedical Imaging Technology, Biotechnology Center, and the Cen-
ter for Neurological Sciences.
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Because of the interdisciplinary nature of the Biomedical Engineering field of study, graduate
research facilities in biomedical engineering are diverse, and can be found in the various aca-
demic departments of the biomedical engineering major advisors on the Storrs campus and at
the University of Connecticut Health Center in Farmington.

Student Organization(s):
Student Chapter of the Biomedical Engineering Society and the IEEE-EMBS Student Club are
quite active and promote a seminar series, plan trips and fundraisers. See:

http:/ /www.bme.uconn.edu/stusocs/index.html
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Faculty Areas List By Research Area

Biochemical | Bioinformatics Biomaterials Biomechanics Biosensors Biotechnology
Engineering Rehabilitation Engi- | Bioinstrumentation
neering
Ergonomics
Paul Cam- Dong-Guk Shin | Paul Douglas Adams Monty Escabi Paul Campagnola
pagnola Campagnola
Les Loew Ian Jon Goldberg Martin Cherniack Martin Fox Thomas Chen
Greenshields
William Ion Mandoiu Yusuf M. Khan | John Enderle Faquir Jain Donald Kreutzer
Mohler
Ranjan Srivas- | Mansour Sarfa- | Donald Kreutzer | Pouran Faghri Bahram Javidi Les Loew
tava razi
Yong Wang Richard Simon | Liisa Kuhn Greg Huber Donald Kreutzer William Mohler
Charles Sangamesh G. Kazem Kazerounian | Quing Zhu Yong Wang
Wolgemuth Kumbar
Cato Laurencin | Shiva Kotha
William Mohler | Jay Lieberman
Lakshmi Sreed- | R. Michael
haran Nair Meneghini
Mei Wei Mary Lynn Newport
Nejat Olgac
Donald Peterson
Wei Sun

Nicholas Warren
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Cellular and Tissue Clinical Imaging Neural Systems Physiological and
Engineering Engineering Biosignal Engineering Biomedical Modeling
Processing

Paul Campagnola Jeffery Bronke Paul Campagnola | John Enderle Leslie Bernstein

Yusuf M. Khan Shyue-Ling Chen | John Enderle Monty Escabi Paul Campagnola

Donald Kreutzer Terry Crofts Monty Escabi Duck Kim William Chapple

Liisa Kuhn Amato DeRosa Martin Fox David Waitzman Dipak Das

Les Loew Leonard Eisenfeld | Bahram Javidi Charles John Enderle

Wolgemuth

Sangamesh G. John Enderle Duck Kim Monty Escabi

Kumbar

Cato Laurencin Kevin Jensen Lanbo Liu Duck Kim

William Mohler Joseph Mclsaac Les Loew Donald Kreutzer

Lakshmi Sreedharan | Nicholas Noyes William Mohler James Ligas

Nair

Mansour Sarfarazi Frank Painter Douglas Oliver Les Loew

R. Simon Henry Richard Simon William Mohler

Stankiewicz

Ranjan Srivastava Arif Subhan Quing Zhu Andrew Moiseff

Yong Wang Douglas Oliver
Carol Pilbeam
Heather Read

David Waitzman
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BME GRADUATE COURSE DESCRIPTIONS

Graduate Courses

BME 5000 (310). Physiological Systems |

3 credits. Lecture. Recommended preparation: BME 3100 (or equivalent).

Eleven major human organ systems are covered in this course, including: integumentary, endo-
crine, lymphatic, digestive, urinary, reproductive, circulatory, respiratory, nervous, skeletal, and
muscular.

BME 5010 (314). Research Methods in BME

3 Credits. Lecture.

An inquiry into the nature of research with emphasis on the spirit, logic, and components of the
scientific methods. Health related research literature is used to aid the student in learning to
read, understand, and critically analyze published materials. The preparation of research pro-
posals and reports is emphasized.

BME 5020 (350). Clinical Engineering Fundamentals

3 credits. Lecture.

Provides the fundamental concepts involved in managing medical technology, establishing and
operating a clinical engineering department, and the role of the clinical engineering designing
facilities used in patient care. Topics covered include managing safety programs, technology
assessment, technology acquisition, the design of clinical facilities, personnel management,
budgeting and ethical issues of concern to the clinical engineer. For Clinical Engineering Interns

Only.

BME 5030 (352). Human Error and Medical Device Accidents

3 credits. Lecture.

This course teaches the basic principles needed to analyze medical devices, medical device us-
ers, medical device environments and medical device accidents. It particularly focuses on hu-
man factors engineering as an important step to minimizing human error. The role of medical
device manufacturers, medical device regulators and medical device owners will be examined
to identify their role in reducing medical device use errors and medical device accidents. The
nature and types of human error as well as a taxonomy of medical device accidents will also be
presented. Investigative techniques involving ;root cause analysis; and ;failure modes and ef-
fects analysis; will be taught and applied to industrial and medical device accidents. Operating
room fires, electrosurgical and laser burns, anesthesia injuries, infusion device accidents, cathe-
ters and electrode failures and tissue injury in the medical environment will be discussed in de-
tail. A semester project will require the student to employ these tools and techniques to analyze
a medical device accident. For Clinical Engineering Interns Only.

BME 5040 (356). Medical Instrumentation in the Hospital

3 credits. Lecture.

This course will examine 10-12 current major technologies in use by healthcare practitioners. It
will review the physiological principles behind each technology, the principles of operation,
major features, methods for testing and evaluating each technology and will highlight available
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versions of the devices on the market today. Technologies to be covered will be selected from
anesthesia equipment, surgical and ophthalmic lasers, cardiac assist devices, surgical & endos-
copic video systems, radiographic and fluoroscopic devices, CT, MRI, ultrasound imaging
equipment, radiation therapy, nuclear medicine, clinical chemistry analyzers, spectrophotome-
ters and hematology analyzers. The course will be based on one text, selected manufacturers
training documents as well as journal articles from current medical publications. Grading will
be based on exams, quizzes, a semester project and class participation. Several classes will take
place on site in Hartford area hospitals in order to observe and examine the equipment being
discussed. For Clinical Engineering Interns Only.

BME 5050 (351). Engineering Problems in the Hospital

3 credits. Lecture.

This course will cover engineering solutions to problems that are found in the healthcare envi-
ronment. This includes a wide variety of topics such as electrical power quality of and the reli-
able operation of high tech medical equipment; electrical safety in the patient care environment;
electromagnetic compatibility of various medical devices and electromagnetic interference; rad-
iation shielding and radiation protection; medical gas systems, medical ventilation systems and
indoor air quality; fire protection systems required in the hospital; networking medical devices,
patient information systems, digital imaging and image storage systems; telemedicine and med-
ical image transmission; and finally, hospital architecture and the design of patient care facili-
ties. For Clinical Engineering Interns Only.

BME 5099 (320). Independent Study

1-3 credits. Independent study.

Individual exploration of special topics as arranged by the student with an instructor of his or
her choice. Only 9 credits and 6 instances are allowed for the MS and PhD combined. More
than one 5099 can be taken in the same term.

BME 5100 (315). Physiological Modeling

3 credits. Lecture. Recommended preparation: BME 3100 and BME 3400 (or equivalent).
Unified study of engineering techniques and basic principles in modeling physiological sys-
tems. Focuses on membrane biophysics, biological modeling, and systems control theory. Sig-
nificant engineering and software design is incorporated in homework assignments using
MATLAB and SIMULINK.

BME 5302 (322). Biochemical Engineering

3 credits. Lecture.

Introduction to chemical reaction kinetics; enyzme and fermentation technology; microbiology,
biochemistry, and cellular concepts; biomass production; organ analysis; viral dynamics.

BME 5329 (359). Advanced Ultrasonic Imaging Techniques

3 credits. Lecture. Prerequisite: BME 6400 or ECE 6302.

Introduction to advanced techniques of ultrasonic image formation for biomedical applications.
Introduction to acoustic wave propagation. A, B, C, M and Doppler ultrasonic imaging modes.
Interaction of ultrasound with biological tissue. Acoustical holography. Ultrasonic transducer
design and calibration. Transducer arrays. Ultrasound detection modes. Laboratory demonstra-
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tions will include Schieren visualization of ultrasound fields and transducer calibration tech-
niques. Assumes a background in linear systems.

BME 5339 (366). Introductory Ergonomics for Biomedical Scientists and Engineers

3 credits. Lecture. Prerequisite: BME 5600 or consent of the instructor.

This problem-based course begins with a work-related overview of the design strengths and li-
mitations of human anatomy and physiology (molecular, tissue and systems levels) and the con-
tribution of work/worker mismatches to the development of disease. Measurement of the re-
sponse of these biological tissues and systems to work-related stressors is examined, to define
the mechanism and presentation of musculoskeletal disorders. The course addresses physiolog-
ical and anatomical damage due to biomechanical, psychosocial and work organization stres-
sors and explores the range of possible control strategies of interest to the engineer and public
health practitioner. To measure presence and levels of risk factors, students will be introduced
to the use of laboratory techniques (e.g., EMG, digital motion capture, force cells) as well as field
methods used in ergonomic work-site assessment, ranging from simple check-lists (geared to-
wards worker-based interventions), through detailed time/motion studies, self-report effort
scales, epidemiological instruments, and psychosocial and organizational measurement tools.
A research project is required.

BME 5341 (367). Exposure Assessment in Ergonomics

3 credits. Lecture. Prerequisite: BME 5339 or consent of the instructor.

The goal of the course is to develop a broad understanding of ergonomic risk factors, know-
ledge of the measurement modalities available for characterizing workplace risk, and an apprec-
iation of the advantages and disadvantages of each modality. Students will be introduced to the
use of laboratory techniques (EMG, videotaping and digitization, digital motion capture, force
cells, accelerometry and exercise physiology). They will also be instructed in methods used in
ergonomic work-site assessment, ranging from simple check-lists (geared towards worker-
based interventions), through detailed time/motion studies, self-report effort scales, epidemio-
logical instruments, and psychosocial and organizational measurement tools. The grade will
depend on completion of a laboratory-based, field or epidemiological project.

BME 5500 (311). Clinical Instrumentation Systems

3 credits. Lecture. Recommended preparation: ECE 2001W, BME 3400, and BME 3500 (or
equivalent).

Analysis and design of transducers and signal processors; measurements of physical, chemical,
biological, and physiological variables; special purpose medical instruments, systems design,
storage and display, grounding, noise, and electrical safety. These concepts are considered in
developing devices used in a clinical or biological environment.

BME 5600 (312). Human Biomechanics

3 credits. Lecture. Prerequisite: Consent of Instructor. Recommended preparation: BME
3600W (or equivalent).

Applies principles of engineering mechanics in the examination of human physiological subsys-
tems such as the musculoskeletal system and the cardiovascular system. Topics drawn for bio-
solid mechanics, biofluids, and biodynamics, the viscoelastic modeling of muscle and bone,
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non-Newtonian fluid rheology, blood flow dynamics, respiratory mechanics, biomechanics of
normal and impaired gait, and sport biomechanics

BME 5700 (313). Biomaterials and Tissue Engineering

3 credits. Lecture. Prerequisite: Consent of Instructor. Recommended preparation: BME
3600W (or equivalent).

A broad introduction to the field of biomaterials and tissue engineering. Presents basic prin-
ciples of biological, medical, and material science as applied to implantable medical devices,
drug delivery systems and artificial organs.

BME 5800 (380). Bioinformatics

3 credits. Lecture. Recommended Preparation: BME 4800.

Advanced mathematical models and computational techniques in bioinformatics. Topics cov-
ered include genome mapping and sequencing, sequence alignment, database search, gene pre-
diction, genome rearrangements, phylogenetic trees, and computational proteomics.

BME 6020 (318). Physiological Systems I

3 credits. Lecture. Prerequisite: BME 5000 or consent of the instructor. Enrollment limited to
BME students in the Ph.D. program.

A problem based learning course that focuses on in-depth coverage of four human organ sys-
tems with an engineering perspective. An extensive literature review is required for each topic
which culminates in a major report that highlights the engineering standpoint unified mathe-
matically. Case studies are used to develop each topic. Format: didactic session followed by
group problem solving. Also offered as MEDS 6472.

BME 6086 (300). Special Topics in Biomedical Engineering

1-6 credits. Lecture.

Classroom and/or laboratory courses in special topics as announced in advance for each seme-
ster.

BME 6110 (316). Computational Neuroscience

3 credits. Lecture.

Explores the function of single neurons and neural systems by the use of simulations on a com-
puter. Combines lectures and classroom discussions with conducting computer simulations.
The simulations include exercises and a term project.

BME 6120 (357). Neuronal Information Processing and Sensory Coding

3 credits. Lecture. Prerequisite: BME 5100 or consent of the instructor. This course and ECE
6311 may not both be taken for credit.

Processing, transmission, and storage of information in the central and peripheral nervous sys-
tems. Mechanisms of signal generation, transmission and coding by neurons and dendrites.
Analysis of invertebrate and vertebrate visual and auditory systems, including: mechanisms of
neurosensory transduction, coding, and signal-to-noise ratio enhancement. Neural spatio-
temporal filters for feature extraction and pattern recognition. Information theoretic analysis of
signal encoding and transmission in the nervous system. This course assumes a background in
linear systems and feedback control systems.

41



BME 6130 (361). Systems Identification of Physiological Systems

3 credits. Lecture. Prerequisite: BME 5100 or consent of the instructor.

Overview of linear and nonlinear methods for determining the input-output relationship of sen-
sory and other physiological systems. Topics include: white noise analysis using the Voltera and
Wiener expansion of non-linear system, moving average and autoregressive models, transfer
function method, parametric identification using least-squares method, multi-input system:s,
spectrotemporal and spatiotemporal reverse correlation, spectral estimation methods using co-
herence. Examples from a host of neuronal systems will be provided, including the mammalian
and amphibian visual and auditory systems.

BME 6140 (365). Cellular Systems Modeling

3 credits. Lecture. Prerequisite: BME 5600.

Cellular response to drugs and toxins, as well as normal cell processes such as proliferation,
growth and motility often involve receptor-ligand binding and subsequent intracellular
processes. Focuses on mathematical formulation of equations for key cellular events including
binding of ligands with receptors on the cell surface, trafficking of the receptor-ligand complex
within the cell and cell signaling by second messengers. Background material in molecular bi-
ology, cell physiology, estimation of parameters needed for the model equations from published
literature and solution of the equations using available computer programs are included. Ex-
amples from the current literature of cell processes such as response to drugs and proliferation
will be simulated with the model equations.

BME 6150 (381). Computational Cell Biology for Biomedical Engineers

3 credits. Lecture.

In the last decade, interdisciplinary science has established itself as a leading area of scientific
investigation. The use of physics and mathematics to help understand biological systems hints
at being one of the major scientific frontiers of this coming century. This course looks at biology
at three separate length scales: molecular, cellular, and organismal/population. We will find
that the math/physics of elasticity, hydrodynamics, statistical mechanics and reaction/diffusion
can explain a broad range of phenomena throughout these size ranges. This course stresses the
physical intuition of how to apply quantitative methods to the study of biology through the use
of dimensional analysis, analytic calculation and computer modeling.

BME 6160 (382). Computational Genomics

3 credits. Lecture. Prerequisite: CSE 5800 or BME 5800 or consent of the instructor. Cross
listed as CSE 6800.

Advanced computational methods for genomic data analysis. Topics covered include motif
finding, gene expression analysis, regulatory network inference, comparative genomics, genom-
ic sequence variation and linkage analysis.

BME 6400 (358). Biomedical Imaging

3 credits. Lecture. Recommended preparation: BME 3400 or ECE 3111 (or equivalent).
Fundamentals of detection, processing and display associated with imaging in medicine and bi-
ology. Topics include conventional and Fourier optics, optical and acoustic holography, ther-
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mography, isotope scans, and radiology. Laboratory demonstrations will include holography
and optical image processing. Assumes a background in linear systems.

BME 6420 (360). Medical Imaging Systems

3 credits. Lecture. Prerequisite: BME 5500 or BME 6500 or consent of the instructor.

This course covers imaging principles and systems of x-ray, ultrasound, optical tomography,
magnetic resonance imaging, positron emission tomography.

BME 6450 (341). Optical Microscopy and Bio-imaging

3 credits. Lecture and Laboratory.

The course presents the current state of the art of optical imaging techniques and their applica-
tions in biomedical research. The course materials cover both traditional microscopies (DIC, flu-

orescence etc.) that have be e nboaaswdllastmergadeahce d

topics, such as single-molecule imaging and laser tweezers. Four lab sessions are incorporated
in the classes to help students to gain some hand-on experiences. Strong emphasis will be given
on current research and experimental design.

BME 6460 (342). Advanced Optical Microscopy and Bio-imaging

3 credits. Lecture and Laboratory. Prerequisite: BME 6450

This course will cover several aspects of state of the art biological and biophysical imaging. We
will focus on advanced techniques including nonlinear optical processes (multi-photon excita-
tion, second harmonic generation, and stimulated Raman processes), as well as optical cohe-
rence tomography. 3 lab projects will supplement the lectures, providing hands-on experience
with nonlinear optical methods. Special emphasis will be given to current imaging literature
and experimental design.

BME 6500 (354). Biomedical Instrumentation |

3 credits. Lecture. Prerequisite: BME 5500 or equivalent or Consent of Instructor.

Origins of bioelectric signals; analysis and design of electrodes and low noise preamplifiers
used in their measurement. Statistical techniques applied to the detection and processing of bio-
logical signals in noise, including the treatment of nerve impulse sequences as stochastic point
processes. Methods of identifying the dynamic proper ties of biosystems. Assumes a back-
ground in linear systems and electronics.

BME 6510 (353). Biomedical Instrumentation Laboratory

3 credits. Lecture.

Experimental investigation of electrodes, transducers, electronic circuits and instrumentation
systems used in biomedical research and clinical medicine.

BME 6520 (355). Biosensors

3 credits. Lecture. Prerequisite: BME 5500 or consent of the instructor

Principles and design of acoustic imaging transducers, and force, pressure and hearing sensors.
Covers also optical biosensors including oxygen monitoring sensors, glucose sensors and opti-
cal sensors used in imaging.
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BME 6610 (331). Biofluid Mechanics

3 credits. Lecture. Prerequisite: BME 5600.

Provides a foundation for continued studies of biofluid mechanical subjects. Topics covered in-
clude kinematic principles, the Navier-Stokes equations, the vorticity equation, unsteady fluid
flows of physiologic relevance, turbulence and interfacial phenomena. Emphasis is placed on
physical analysis of the cardiovascular and pulmonary systems, as well as of other biologic sys-
tems of interest.

BME 6620 (362). Biosolid Mechanics

3 credits. Lecture. Prerequisite: BME 5600 or consent of the instructor. Recommended prepara-
tion: BME 3600W, CE 3110, and BME 5600 (or equivalent).

Mechanical behavior of biological solids. Applications of the theories of elasticity, viscoelastici-
ty, and poroelasticity to bones, ligaments and tendons, skeletal muscle, and articular cartilage.
Axial, bending, shearing and torsional loadings. Bone morphology and growth. Biphasic theory.
Failure theories. Research paper. Topics may be modified slightly to accommodate student in-
terests.

BME 6630 (363). Biodynamics

3 credits. Lecture. Prerequisite: BME 5600 or consent of the instructor.

Dynamic modeling of biological systems using three-dimensional rigid body dynamics with a
review of kinematics and kinetics and three-dimensional vector calculus. Applications of New-
tonis Laws and Lagrangian Equations presented. A critical review of various biodynamic as-
sessment techniques and the principles of their operation will also be discussed. Biodynamic
data analysis techniques will be shown along with fundamental model construction.
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LIVING ARRANGEMENTS

Apartment hunting is neither quick nor easy. While a decision can be delayed until arrival, this
may not be advisable. Finding a suitable apartment can take a long time and involve much ef-
fort. Apartments can be found using classified ads found in newspapers or a real estate broker.
A good place to start is by obtaining an apartment guide of the area you wish to live in, be it
Hartford, Springfield, New Haven, Bridgeport, or someplace in between.

Another good idea is to contact current graduate students for their advice. They may have in-
formation on the ins and outs of the surrounding communities as well as current apartment
costs. Spend time thinking about your needs and preferred locations before making any deci-
sions. Other resources are,

http:/ /www.move.com/apartments/ main.aspx
www. APTGUIDE.com

Signing any contracts over the net or telephone without first looking at the apartment location
and surroundings is not recommended. You must allocate time to examine potential apartment
selections and decide which one is best.

Make sure your building and neighborhood ares af e and deter mi ne what t|
sibilities are. Local government sets housing codes that govern apartment rentals. If desired,

get copies of any regulations that require safety devices such as deadbolts and window locks.
Examine the propert y 6s vul nerabil ity to criminal intrusi
have recently occurred in the area or apartment complex. If the property is located in a high

crime area, your landlord may be obligated to take some steps to protect you.

Contact the leasing office once the ideal apartment location has been located. You should dress
appropriately and bring:

{ acompleted rental application

{ written references from landlords and employers

{ acurrent copy of your credit report (if available)

Make sure you_understand your responsibilities as a tenant and read your lease carefully before
signing the contract. Carefully review all the important conditions of the tenancy before signing
the lease. Your lease or rental agreement may contain a provision that you may find unaccepta-
ble, i.e. restrictions on guests or pets. The lease should include the following information:

1 How all maintenance and repair concerns are handled.

1 The conditions under which your rent can be increased.

' Who is responsible for repair of appliances, fixtures, and furnishings that come with the
apartment.

! How many persons may occupy the apartment and does the figure allow for any antic-
ipated growth in your household.
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! Permission to sublet if you want to move before the lease is up or if you plan on being
away for a lengthy period.

{1 A notice about whether pets are allowed.

{1 The conditions of your security deposit. Security deposits are usually required and off-

set the | andlordds cost of repairi ngrstaachy

what your security deposit covers and the conditions for a refund.

The Better Business Bureau (BBB) suggests keeping a signed copy of your lease in a safe place
until you have moved from the apartment. Also check out the reliability of the rental company
or apartment complex with the local BBB before signing the lease. Also, in order to avoid dis-
putes or misunderstandings with your landlord, get every document in writing. Keep copies of
any correspondence and follow up an oral agreement with a letter, setting out your understand-
ing.

An excellent resource for landlord-tenant legal rights and responsibilities can be found at:

http:/ /www.nolo.com/ChunkLT/lIt.index.html.

This self help law center helps you focus on leases and rental agreements, habitability, discrimi-
nation, the amount, use and return of security deposits, how and when a landlord may enter a
rental unit, or a dozen other issues, both landlord and tenant must understand. This site also
provides a chapter called U.S. Immigration Made Easyhat provides a valuable overview of the
most used green card categories.

Other excellent resources include:

1 Home Fair - provides interactive tools and useful information (i.e. moving calculators and
cost-of-living differences among hundreds of U.S. and international cities)
http:/ /www.homefair.com/
{1 United States Postal Service On-Line Help for Movers (Before, during, and after the move)
http:/ /www.usps.gov/moversnet/

1 GTE Yellow Pages
http:/ /www.superpages.com/

I Better Business Bureau
http:/ /www.bbb.com/

1 Apartment Guides
http:/ /www.aptguide.com/

T Move
http:/ /www.move.com/apartments/main.aspx
1 Connecticut General Assembly 8 Office of Legislative Research
http:/ /www.state.ct.us/
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General Information

Where is Hartford and what is there to do there?

The Greater Hartford Area is located in Central Connecticut. Connecticut is bordered on the

east by Rhode Island, on the west by New York, on the south by the Atlantic Ocean, and on the
northby Massachusetts. Because of the stateds | oc
away. For example, the ski slopes of Vermont, the sailboats of Newport, the casino at Fox-

woods, the clubs of New York City, and the Red Sox of Boston are all within a two hour drive.

For those wanting a quieter life, Connecticut itself is a beautiful New England state, with rolling

hills, county fairs, and a lot of deer.

As for its capital city, Hartford has quite a bit going on. For instance, the Bushnell Theater puts
on Broadway musicals, the Civic Center offers sporting events, and the Meadows provides a
place for the latest bands to perform as they tour from Boston to New York. The city also offers
a wide range of restaurants, so if you like trying new food, you will not be disappointed. Check
out the Hartford Advocateto get a feeling of what is happening each week. Or, try the following
sources:

Connecticut's homepage http:/ /www.state.ct.us
Connecticut Vacation Center 1-800-CT-BOUND
Greater Hartford Convention

& Visitors Bureau (860) 728-6789
Worcester Publishing

College Survival Guide  (508) 755-8004

How about Springfield, Bridgeport, and New Haven?

Springfield, Massachusetts, is a medium-sized city located just thirty minutes north of Hartford
(making it two hours west of Boston). It is the home of the Basketball Hall of Fame as well as
the Springfield Civic Center, which hosts many different events.

Bridgeport, Connect i cud¢from Hartforlbneakirg it habf-wdy detweéns d r
Hartford and New York City. Its claim to fame is that it is the biggest city in Connecticut.

New Haven, Connecticut iI's about a forty mr-nute
front. New Haven is basically the cultural center for southern Connecticut, so it too offers many
interesting opportunities for the adventurous.

What professional organizations will | be eligible to join?

With any profession come obligations to continue your education and further the development
of your profession. There are a wide variety of organizations that you are eligible to join. Below
is a short list of some of the more important organizations and a number to call to find more out
about it.
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¢ IEEE EMBS (Institute of Electrical and Electronics Engineers, Engineering in Medicine &
Biology); www.embs.org

¢ BMES (Biomedical Engineering Society); www.bmes.org

¢ AAMI (Association for the Advancement of Medical Instrumentation); www.aimbe.org

The various activities of these organizations will include conferences, meetings, and critical
networking to aid you in your professional career.

What libraries can | use?

The University of Connecticut has a large library consisting of relevant engineering material.
The University of Connecticut Medical School Library (located at UConn Health Center) is also
quite comprehensive. All library facilities at the above institutions are available to all BME
graduate students.
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APPENDICES

A.THE CLINICAL ENGINEERING PROGRAM
B. THE INDUSTRIAL INTERNSHIP PROGRAM
C.MAPS

49



A. Clinical Engineering Internship Program

The Clinical engineering Internship Program at the University of Connecticut is a hospital-
based, two-year program that includes Hartford Hospital, the University of Connecticut Medi-
cal Center, West Haven VA Hospital, UMass Medical Center, St. Francis Hospital in Hartford
(Premier Inc.), Rhode Island Hospital in Providence, RI, Middlesex Memorial Hospital in Mid-
dletown, CT, and the Baystate Health System in Springfield, Massachusetts. This program was
first established in the greater Hartford area in 1974 and moved its academic affiliation to the
University of Connecticut in 1996. The Director of the Clinical Engineering Internship Program
is Mr. Frank Painter.

As part of the selection process of candidates, students are invited to the hospital and campus in
February and March for an interview. An interview is required to secure a graduate assistant-
ship (paid internship). Students selected and participating in the M.S. Clinical Engineering In-
ternship Program receive a stipend during the academic year and a tuition waver from UConn
along with a generous health benefits package. Summer support is also available from some of
the hospitals.

M.S. Degree and Curriculum
The degree awarded is either a Plan A or Plan B Master of Science in Biomedical Engineering
from the University of Connecticut.

Plan A
A total of eight graduate courses (24 credit hours) are required and Thesis Project (9 credits of
GRAD 5950). The following courses are required for all Clinical Engineering Interns:

1 BME 5000 (310) - Physiological Systems I

1 BME 5020 (350) - Clinical Engineering Fundamentals

1 BME 5500 (311) - Clinical Instrumentation Systems

1 BME 5050 (351) - Engineering Problems in the Hospital

1 BME 5030 (352) - Human Error and Medical Device Accidents
1 BME 5040 (356) - Medical Instrumentation in the Hospital*

The remaining courses are taken from the BME graduate course offerings and should be from
engineering disciplines related to the intern's background, interests and future career plans.
BME 5600 (Human Biomechanics), BME 5700 (Biomaterials and Tissue Engineering) and BME
5100 (Physiological Modeling) are strongly encouraged. Most classes meet one night per week
in the evening, Monday through Thursday, usually from 6-9 PM.

Most students take two classes a semester and leave the summers freetowor k on t heir [
Thesis.

|l nterns are expected to present and publish t he
paper accepted) before graduation.

4 BME 5040 will be removed as a required Clinical Engineering Internship course beginning 2009-2010.
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Plan B
A total of ten graduate courses (30 credit hours) are required. The following courses are re-
quired for all Clinical Engineering Interns doing a Plan B:

BME 5000 (310) - Physiological Systems I

BME 5020 (350) - Clinical Engineering Fundamentals

BME 5500 (311) - Clinical Instrumentation Systems

BME 5100 (315) - Physiological Modeling

BME 5050 (351) - Engineering Problems in the Hospital

BME 5030 (352) - Human Error and Medical Device Accidents
BME 5040 (356) - Medical Instrumentation in the Hospital®

= =4 =4 -4 -8 4 -9

Note that BME 5100 is the capstone course that is required for all Plan B Master of Science in
Biomedical Engineering. The remaining courses are taken from the BME graduate course offer-
ings and should be from engineering disciplines related to the intern's background, interests
and future career plans. BME 5600 (Human Biomechanics) and BME 5700 (Biomaterials and
Tissue Engineering) are strongly encouraged. Most classes meet one night per week in the
evening, Monday through Thursday, usually from 6-9 PM.

Students pursuing a Plan B MS are required to take clinical rotations all four semesters rather
than two semesters.

There are no publication requirements for Plan B MS degree students.

Masterob6s Proposal, Project and Thesi s Re
During the second year, student interns undertake hospital-oriented projects in the area of their
particular interest. This project activity has a twofold purpose: (1) to enable the student to learn
how to conduct research and development projects and (2) to satisfy the requirements of a M.S.
degree.
The Thesis Proposal should be written in the third person and consist of the following items:
1 Title Page with Thesis Title, Intern Name, Hospital Address, Committee Members
{1 Page Executive Summary (Abstract) that describes the problem investigated and its
importance
1 2-3 pages of background information so that the project is placed in historical context
or its importance within the field
1 2-3 pages about the solution method to the problem
1 References Cited
1 A list of any publications in this project that you have authored or co-authored
The Masterds Thesis is a document that Stledoeri be
cumentationf or t he Masterds Thesis is avaidlgthism- fr ol

cludes the following sections:
i Abstract

5 BME 5040 will be removed as a required Clinical Engineering Internship course beginning 2009-2010.
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Introduction
Methods
Results
Discussion
Conclusion

= =4 =4 -8 9

The introduction should describe background history that illustrates the relevance of the
project. It should also provide a roadmap for the rest of the thesis.

There must be a minimum of three faculty on the thesis committee (Dr. Enderle (Major Advi-
sor), the Hospital Director and a UConn BME graduate faculty member). The third committee
member should be a faculty whose research focus match those of the project. The committee
members are usually chosen in the beginning of the second year.

Timeline
The program requires that the entire two academic years be spent working at the hospital, tak-
ing courses, and working on the Masterds pr

Internship Start Date, End Date, Holidays and Work Hours
The time commitment by the intern to the hospital is at least 20 hours per week for your intern-
ship. Working more than 20 hours per week is at the discretion of the intern. It should be noted
that the more hours worked in the internship, the better the internship experience. The rota-
tions through hospital departments and work on the MS thesis are not part of the 20 hours per
week of internship.

The first day of the year is August 24th and the last day of the year is May 23rd. This is true for
both 1st and 2nd year interns. For 2nd year interns, graduation is usually the end of the first week
of May; you are still required to work as an intern 20 hours per week until May 23rd. The sche-
dule of hours worked each week by the intern are at the discretion of the hospital Clinical Engi-
neering Director so that the intern can be included in meetings, planned work events, etc. The
only time not scheduled for the internship is during class time (typically 6-9pm on two days a
week), and travel to the class.

oj ec

During the academic year, the internds vab-atio

served in the University of Connecticut academic calendar (from August to May). If UConn is
closed for a snow day, the intern does not have to make the day up. The only vacation for in-
terns are the official holidays observed by the State of Connecticut and 2 weeks provided for the
Christmas holidays, usually from December 18 & January 5. The time off for the Christmas holi-
days are decided mutually between the intern and the hospital Clinical Engineering Director.
Those are the only vacations during the August to May time period. Spring break is not a holi-
day for the interns and yvou are expected to work that week.

If for some reason an intern needs to take time off during the academic year, those hours missed
can be made up if approved by the hospital Clinical Engineering Director. If an intern is sick,
you must make up the hours missed.
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Interns not working the appropriate number of hours during the internship will have there
graduation delayed until all internship hours are worked. Before graduation, the hospital Clini-
cal Engineering Director will sign off that the intern has fulfilled the number of internship hours
for two academic years, and that the 2nd year intern will work from graduation until May 23rd.
First Year

During the first year, the student works in the hospital by rotating through various departments
(such as plant engineering, emergency room, operating room, cardiac and pulmonary laborato-
ries, etc.). He or she is considered part of the staff of that department during the rotation, and is
expected to contribute to the function of the department by providing engineering services.

Work on the Masterds Thesis is also expected

the project and then doing a background investigation (a good source of a project is identifying
it during the rotations).

The rotation schedules vary among institutions, but for the most part include:

Clinical Engineering Respiratory Therapy
Operating Room Physical Therapy
Anesthesiology Lab Medicine/Pathology
Emergency Room Radiology

ICU, Adult and Neonatal Nuclear Medicine

OB/GYN, Labor & Delivery =~ Radiation Oncology
These rotations are usually between two-weeks to one-month.

The intern must be aware of the vast opportunities available in the internship program. Indi-
vidual initiative and drive are important. Hospital staff members are not always fully aware of
a student's knowledge and background. Therefore, the intern must ask questions and become
involved. During this process, opportunities for learning present themselves only by proactive
measures by the intern.

The responsibilities of the intern during the first year may include some of the following;:

f Assisting in the equipment management program by performing corrective mainten-
ance and preventive maintenance on specific medical equipment

Performing incoming inspections on new equipment

Performing electrical safety testing, and medical gas outlet testing

Providing in-services for new equipment or new medical equipment users

Preparing technology assessments or product comparisons

Providing administrative support to the Director of Clinical Engineering with budget-
ing and JCAHO requirements.

= =4 -4 8 A

Summer Between the First and Second Year
Plan A Students: During the summer between the 15t and 2nd years, the intern begins work on
their Mast er OnsernRorksjoretliee (Thesis Proposal (details about the content of the
Thesis Proposal, Thesis Project and Thesi s

t

ar €

Project and Thesis Requirementsod). An ap.plt ovec
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should be reviewed first by the Clinical Engine
Dr. Enderle. The third faculty member then reviews the proposal.

Plan B Students: Suggest pursing an internship at a hospital. See Clinical Engineering Director
for suggestions.

Second Year
Plan A Students: The schedule of work is similar to the first year except the rotations are re-
placed by work on the MS Thesis. The intern will schedule a meeting with the Thesis Commit-
tee during October. The committee will review the Thesis Proposal, Plan of Study and general
plan for the year.

Plan B Students: Student works in the hospital by rotating through various departments as in
the first year.

Instructions for Registering for Graduate Courses for Clinical Engineering
Interns

1% Year Students Fall Semester:
1. Register for BME 5000 (Physiological Systems I), BME 5020 (Clinical Engineering Fundamen-
tals) and GRAD 5950 (3 credit hours).
Get an Email Account
Register for courses: via on-line Peoplesoft registration.
Go to Wilbur Cross Building’s Take care of Student ID, etc.
Go to Budds Building
1 Fee Bill¥2 Bursar (2"d Floor)

Gl LD

1%' Year Students Spring Semester:

1. Register for required BME course, GRAD 5950 (3 credit hours) and one course that meets
professional interests or requirements.

2. Register for courses: via on-line Peoplesoft registration.

2" Year Students Fall Semester:

1. Register for required BME course, GRAD 5950, (3 credit hours) and one course that meets
professional interests or requirements.

2. Register for courses: via on-line Peoplesoft registration.

3. Go to Budds Building Fee Bill¥2 Bursar (24 Floor)

2"% Year Students Spring Semester:

1. Register for required BME course(s), and one course that meets professional interests or re-
quirements.

2. Register for courses: via on-line registration.

3. Go to Budds Building Fee Bill¥2 Bursar (24 Floor)
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What to Expect from the Clinical Engineering Intern

—_—

20 hours / week 0 clinical engineer in the department working as if a regular employee
4-6 hours / weekd0 c | i ni cal r dospithliduringsboth sennestetrstofetheir first year

6-10 hours / week 8 working on their thesis project during both semesters of their first year

—( — —(

40 hours / week & working on the MS Thesis during the summer between the first and second year

—_—

20 hours / week 8 working on their thesis project during both semesters of their second year

—_—

20 hours / week dwork to satisfy university course assignments (10 hour per course) each semester

The CE directors should have the same job expectations of the interns as any other employee and as such
the interns must establish a mutually agreeable schedule and follow it. Unanticipated or unexcused ab-
sences are not acceptable, unless the department rules are followed.

The interns are expected to be productive, responsible and professional members of the clinical engineer-
ing department to which they are assigned. The directors are expected to mentor them in that direction.

What to Expect from the Internship Director

Frank Painter, the Clinical Engineering internship director, will arrange to meet with the department di-
rector and the interns at each hospital once per year to discuss important issues and current topics re-
lated to the internship program at that hospital. If additional meetings are needed they may be re-
quested.

Each department director may be asked to guest lecture at least once per year, teaching a class on ma-
terial with which they are familiar. An outline of the material to be covered will be provided in advance.

The clinical engineering internship director will meet with the interns fora3-4 hour or gami zed
ship Meetingd6 which wild.l take place once per year |
hospital Clinical Engineering Director to give a 30-45 minute presentation on their career, their depart-

ment, current CE challenges, department development or some other interesting topic at these meetings.

We will also have each of the interns give a 20-30 minute presentation, the internship program director

will give a 30 minute presentation, we may ask a nearby CE director to give a guest presentation and fi-

nally we will ask that the interns arrange for a tour of an interesting area in the hospital.

Clinical Engineering Work Assignments in the Hospital
It is expected that the intern will be assigned to participate in the majority of the following activ-
ities at some point in their two year program.

| Establish a basic understanding of general medical equipment through 2-3 months of shadowing
BMETs, performing inspections and minor repairs of a variety of devices contained in checklist of ba-
sic medical devices

—_—

Develop new equipment inspection procedures

—_

Review and update/expand (if appropriate) department policy and procedures manual.

—_—

Review / update employee job descriptions (if appropriate)

—_

Participate in an employee evaluation process (if appropriate d with consent)

—_—

Prepare at least two short CE department staff in-service presentations (one per year) to teach
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— —( —( —( —( — — —( — — —( —

—( —

—( — —( —

Become familiar with JCAHO technology management standards and compare and comment on de-
partment practices designed to meet the standards

Participate in department based JCAHO mock survey and participate in resolution of problems
found.

Participate in risk assessment of new technology for JCAHO inclusion
Participate in the departmentds competency assur ar
Participate in at least one HFMEA or RCA development process.

Participate in (and eventually lead if appropriate) department performance improvement program
data collection process, including among other things a customer satisfaction survey

Accompany department director to hospital safety committee; technology selection committee; capi-
tal planning committee and other committee meetings as appropriate

Accompany department director to one department management meeting, hospital management
meeting and depar tomene ineetthg with theéirmdndrdstraton e

Make one presentation on behalf of the department to higher level hospital managers
Be given the opportunity to interact with outside agencies, vendors or consultants
Technology assessment to evaluate appropriateness of device to meet clinical need

Evaluation of equipment for purchase including life-cycle cost analysis report, total cost of owner-
ship report or new technology business plan

Incoming inspections of new equipment or systems

Installation of new equipment or systems (or oversee installation)

Clinical staff in-service training program development (or oversee vendor training)

Participateinthe hospi tal ds equi pment replacement planni ng
Participate in the process to manage the CE depart

Participate in the development / management pof t he
ment management system

Participate in a hospital expansion / renovation project, becoming involved review of the architec-
tural, engineering and equipment selection parts of it

Participate (if appropriate) in development of the annual department budget.

Review codes & standards to evaluate the department 6 s / hospi tal 6s regul atory
Participate in the management of an extended project

Participate in the management of recalls and alerts program

Participate in the evaluation of several service contracts

Participate in the investigation of at least one incident involving a medical device.

Clinical Rotations in Technology Intensive Areas of the Hospital

)l
)l
)l

Time spent in the clinical environment observing the clinician - patient - technology interface

Done during the first year only

Arranged by the intern with the assistance of the second year intern, department manager or super-
visor

The intern would be the only CE person in the environment

I Operating Room
0 Orthopedic Surgery
0 Ophthalmic surgery
o Cardiac surgery
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0 Neurosurgery

0 Vascular surgery

0 Outpatient surgery

0 Endoscopic / laser / image guided
Anesthesiology

0 Post-anesthesia Recovery Room
ICU

0 Surgical ICU

0 Post Cardiac

0 Pediatric

0 Neonatal

o Specialty (burn/ neurol/ é.
Diagnostic Imaging

0 X-ray

0 Special procedures

0 Vascular

0 Ultrasound

0 Mammography

0 Nuclear Medicine

0 Cystoscopy

o CT

0 MRI

o Specialty (PET/ SPECT/ é.
Laboratory

0 Chemistry

0 Hematology

0 Pathology

0 Bacteriology

0 Blood bank

Endoscopic gastroenterology
Hyperbaric medicine
Ophthalmology laser clinic
Oncology / radiation medicine
Emergency room

Clinics (in hospital & remote)

Homecare

Dialysis

Electrocardiography
Electrophysiology
General Medical Floor
General Surgical floor
Administration (Finance, Purchasing, Receiving, Stores, Central Supply)

Engineering ( medical gases, electricians, HVAC, energy management)

Information Services (Networking, Software support, Help Desk, PACS, electronic patient record)
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Clinical Engineering Phone Numbers and Addresses

Baystate Health System
3601 Main Street
Springfield, MA 01199

St Francis Hospital
114 Woodland St.
Hartford, CT 06105-1299

Hartford Hospital
80 Seymour Street
Hartford, CT 06115

John Dempsey Hospital

University of Connecticut Health Center

263 Farmington Avenue
Farmington, CT 06032

Boston VA Hospital

Providence VA Hospital
Clinical Engineering Department
830 Chalkstone Ave.

Providence, RI 02908

Rhode Island Hospital
593 Eddy St.
Providence, RI 02903

West Haven VA Hospital
Clinical Engineering Dept.
950 Campbell Ave.

West Haven, CT 06516

UMass Medical Center
119 Belmont St.
Worcester, MA 01605

Middlesex Memorial Hospital
28 Crescent St.
Middletown, CT

(413) 784-3382

(860) 545-3915

(860) 679-2954

(401) 273-7100, EXT. 2096

(401) 444-4066

(203) 932-5711, EXT. 5550
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The University of Connecticut
Biomedical Engineering

260 Glenbrook Road, U-2157

Storrs, CT 06269-2157

Dr. John Enderle

(860) 486-5838

59



The University of Connecticut Health Center¥z John Dempsey Hos-

pital

General Information:

SIZE 210 beds (small)

LOCATION Farmington, CT (10 miles west of Hartford)

PATIENT CARE General, Surgery, Teaching

Clinical Engineering Dept. Information:

The Clinical Engineering Department has 11 full-time persons. It is divided into three teams
(Administrative, Hospital, and Hospital Support) each headed by a clinical engineer. All medi-
cal equipment is supported, including beds, sphygmomanometers, etc. In addition, the de-
partment supports the Clinical Laboratories as well as Radiology, which are excellent opportun-
ities not available in most hospitals.

Student Information:

Selected interns are considered graduate research assistants at the University of Connecticut;
therefore, they receive a stipend and a waiver of tuition. The stipend is provided monthly dur-
ing the nine month academic year.

Responsibilities:

First year students spend 20 hours per week in the Clinical Engineering Department doing elec-
tronics work, self-paced courses, reading of manuals, repairs, inspections of medical equipment,
and special projects for the director. Students gain knowledge of all equipment, as the intern is
paired with each engineer and technician for a period of time. All areas of the hospital are
available for rotations and welcome interns, and, depending on his or her interests, the intern
can determine where and how long to spend on each rotation.

Second year students spend 20 hours per week in the Clinical Engineering Department. The in-
tern assists the department with special projects, works on management projects including QA
activities, customer satisfaction surveys, analysis of service histories, special equipment installa-
tions and more in-depth training on a wide range of health care technology.

Time off for personal needs, holidays and vacations can be arranged. Students usually take va-
cations in accordance with the schedule of classes at the University of Connecticut.

Living Arrangements:

There are no living arrangements at the hospital, though the Medical School Office has a listing
of available apartments in the area.
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Hartford Hospital

General Information:

SIZE 900 beds (large)

LOCATION Downtown Hartford (south side)
PATIENT CARE General, Surgery, Trauma

BME Dept. Information:

The BME Department consists of 20 people divided into two teams: Respiratory, OR, Anesthesia
& Medical Electronics. The BME Department primarily provides technical support and consul-
tation to all other engineering and maintenance departments throughout the hospital. Each in-
dividual department in the hospital has its own technical support personnel where required
(e.g. radiology, chemistry, and respiratory therapy). The general electrical repair of monitoring
equipment from the floors is handled by the Medical Electronics division of engineering servic-
es. The intern, however, has access to all areas of engineering services and the hospital.

Student Information:

Selected interns are considered graduate research assistants at the University of Connecticut;
therefore, they receive a stipend and a waiver of tuition. The stipend is provided monthly dur-
ing the nine month academic year.

Responsibilities:

First year students spend 20 hours per week in clinical rotations. It is the responsibility of the
students to schedule these rotations and to determine the amount of time to be spent in each
department. (Certain rotations are required.) All areas of the hospital are available for rotations
and welcome interns. Some time is spent in the department doing repairs, inspections of medi-
cal equipment, and special projects for the director.

Second year students are required to spend all time working on their project. Arrangement of
tours, and interviews of prospective students are responsibilities shared with the first year in-
tern.

Time off for personal needs, holidays and vacations can be arranged. Students usually take va-
cations in accordance with the schedule of classes at the University of Connecticut.

Living Arrangements:

The Educational Resource Center at Hartford Hospital has a dormitory which certain staff and
Allied Health students are allowed to occupy. The clinical engineering students can rent a room
on a month by month basis for the two year internship or until other living arrangements can be
made. For more information contact Hartford Hospital.
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Baystate Health System

General Information:

SIZE 700 beds (large)

LOCATION Springfield, MA (30 miles north of Hartford)
PATIENT CARE General, Surgery, Trauma, Teaching

Clinical Engineering Dept. Information:

The Clinical Engineering Department has 25 full time persons and is considered large. This de-
partment supports medical equipment, as well as typewriters and paging systems. For example
they do not fix beds, sphygmomanometers etc. It possesses modern test equipment as well as
computer facilities. Opportunities exist to work with all equipment supported by the depart-
ment.

Student Information:

Selected interns are considered graduate research assistants at the University of Connecticut;
therefore, they receive a stipend and a waiver of tuition. The stipend is provided monthly dur-
ing the nine-month academic year.

Responsibilities:

First year students spend 20 hours per week in the Clinical Engineering Department doing re-
ports, presentations, asset management, database management, and inspections of medical
equipment. Clinical rotations occur during work, depending on the schedule the intern sets up.
All departments in the hospital are available for rotations and welcome interns. The students
also have an opportunity to assist in many administrative capacities by participating on Medical
Center Committees.

Second year students spend 20 hours per week in the department, with the additional time
spent working on the project. Arrangement of tours, and interviews of prospective students are
responsibilities shared with the first year intern.

Time off for personal needs, holidays and vacations can be arranged. Students usually take va-
cations in accordance with the schedule of classes at the University of Connecticut.

Living Arrangements:

There are no living arrangements at the hospital. Previous interns have lived in Springfield and
Chicopee, while others have chosen to live closer to Hartford.
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VA Connecticut Healthcare System (West Haven)

General Information:

The VA Connecticut Healthcare System is a part of VISN1 (VA New England Healthcare Sys-
tem) of the 22 VISN (Veterans Integrated Service Networks) facilities nation wide.

Services:

VA Connecticut Healthcare System provides specialized services for women, Geriatric Rehabili-
tation and Extended Care Services, hospice and respite care, pharmacy services, dental care,
psychological/pastoral counseling, psycho-social support services, podiatry, prosthetics, same
day surgery, alcohol and substance abuse treatment and specialized services for diabetics.

In summary, VA Connecticut provides primary, secondary and tertiary care in medicine, geria-
trics, neurology, psychiatry and surgery with an operating bed capacity of 170 VA Connecticut
encompasses an Inpatient facility and Ambulatory Care Center in West Haven; an Ambulato-
ry Care Center of Excellence in Newington, and five primary care Community Based Outpa-
tient Clinics throughout the Connecticut region.

Research and National programs:
VA Connecticut conducts research in psychiatry, medicine, surgery, neurology and related basic
sciences. National Veterans Health Administration programs located at VA Connecticut include

the following;:

Eastern Blind Rehabilitation Center and Clinic

Northeast Program Evaluation Center (NEPEC)

Coordinating Center for Cooperative Studies Program

National Virology Reference Laboratory for Tuberculosis and Other Mycobacterial Diseases
Mental Illness Research, Education and Clinical Center (MIRECC)
National Center for PTSD

National Center for Research in Alcoholism and Substance Abuse
VA/Yale Center for Neuroscience and Nerve Regeneration
Rehabilitation Research Center for Excellence

Clinical Epidemiology Center

O 0 OO OO OO OO

Clinical Engineering Program:

The Clinical Engineering services at VA Connecticut is part of the consolidated Clinical Engi-
neering Program of VISN 1, which allows the Clinical engineering services and resources to be
shared amongst the facilities within the network. The Chief of Clinical Engineering at VA Con-
necticut is responsible for the West Haven CT, Newington CT and Northampton VA Medical
Center at Leeds MA. Currently there are 6 Tech. Stationed at the West Haven facility each hav-
ing their own specialty areas e.g. Radiology, Laboratory, Specialty care units, Cardiology etc.
There is one tech stationed at the Newington campus. First and second year students spend 20
hours per week in the Clinical Engineering Department doing reports, presentations, asset
management, database management, and inspections of medical equipment. The vastly diver-
sified areas of the VA Connecticut facilities and it being part of a wide network of VA facili-
ties in the New England region widens the horizon of opportunities to acquire and explore
knowledge giving a hands on experience on virtually each aspect of healthcare.
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University of Massachusetts Memorial Medical Center
Clinical Engineering Department, South 4

119 Belmont Street,

Worcester, MA 01605-2982.

Ph: 508 334 6327

General Information:

SIZE 780 beds (large)

LOCATION Worcester, MA (40 miles west of Boston)
PATIENT CARE General, Surgery, Trauma, Teaching

Clinical Engineering Dept. Information:

The Clinical Engineering Department has 21 full-time persons. It is divided into three teams
(Memorial, University and Hahnemann campuses, Clinton and Health Alliance Hospitals and
other satellites). All medical equipment is supported, including beds, sphygmomanometers,
etc. In addition, the department supports the Clinical Laboratories as well as Radiology. The in-
tern has access to all areas of engineering services and the hospital.

Student Information:

Selected interns are considered graduate research assistants at the University of Connecticut;
therefore, they receive a stipend and a waiver of tuition. The stipend is provided monthly dur-
ing the nine month academic year.

Responsibilities:

The student spends 20 hours per week in the Clinical Engineering Department doing electronics
work, reading of manuals, repairs, inspections of medical equipment, and special projects for
the director. Students gain knowledge of all equipment, as the intern is paired with each engi-
neer and technician for a period of time. All areas of the hospital are available for rotations and
welcome interns, and, depending on his or her interests, the intern can determine where and
how long to spend on each rotation. The intern also assists the department with special projects,
works on management projects including QA activities, customer satisfaction surveys, analysis
of service histories, special equipment installations and more in-depth training on a wide range
of health care technology.

Time off for personal needs, holidays and vacations can be arranged. Students usually take va-
cations in accordance with the schedule of classes at the University of Connecticut.

Living Arrangements:

There are no living arrangements at the hospital. Previous intern has lived at Worcester which
has colleges close to the hospital. Apartments for rent near the hospital can be found easily.
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Veterans Affairs Medical Center
Providence, Rhode Island

Providence VA

Clinical Engineering Department

830 Chalkstone Ave.

Providence, RI 02908

(401) 273-7100

Director of Clinical Engineering: Gil Pina, ext. 2096

General information:
SIZE: 119 beds
LOCATION: Providence, RI
PATIENT CARE: General, Surgery, Teaching

The VA Connecticut Healthcare System is part of VISN1 (VA New England Healthcare System)
of the 22 VISN (Veterans Integrated Service Networks) facilities nation wide.

Services:

VA Providence Healthcare System provides specialized services for geriatric rehabilitation and extended
care services, hospice and respite care, pharmacy services, dental care, psychological/pastoral counseling,
psycho-social support services, podiatry, prosthetics, same day surgery, alcohol and substance abuse
treatment and specialized services for diabetics. In summary, VA Providence provides primary, second-
ary, and tertiary care in medicine, geriatrics, neurology, psychiatry, and surgery with an operating bed ca-
pacity of 119. VA Providence encompasses an Inpatient facility and Ambulatory Care Center in Provi-
dence; and five primary care Community Based Outpatient Clinics throughout Massachusetts and Rhode
|l sl and including Hyannis, New Bedford, Midd
Clinical Engineering Program: The Clinical Engineering services at VA Providence are part of
the consolidated Clinical Engineering Program of VISN 1, which allows the Clinical engineering
services and resources to be shared amongst the facilities within the network. Currently there is
a Director of Clinical Engineering and 4 BMETs stationed at the Providence facility each having
their own specialty areas e.g. Radiology, Laboratory, Specialty care units, Cardiology, etc. First
and second year students spend 20 hours per week in the Clinical Engineering Department
working with the Director of Clinical Engineering and BMETs doing reports, presentations, as-
set management, database management, and inspections of medical equipment. Additionally,
interns make arrangements to do clinical rotations in their areas of interest. The vastly diversi-
fied areas of the VA Providence facilities and its part of a wide network of VA facilities in the
New England region widen the horizon of opportunities to acquire and explore knowledge giv-
ing a hands-on experience in virtually every aspect of healthcare.
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RELATED INFORMATION

What publications will tell me more about clinical engineering?
The following is a short list of the major publications where you can find information on Clini-
cal Engineering. Because the field is growing every day, more information is readily available.

1. The Journal of Clinical Engineering
2. |EEE: Engineering in Medicine & BiologyfEEE/EMBS)
3. Biomedical Instrumentation & Technolo@gx AMI)

For more information about these publications, contact your local Medical School Library or one
of the interns.

What professional organizations will | be eligible to join?

With any profession comes obligations to continue your education and further the development
of your profession. Clinical Engineering is no exception. There are a wide variety of organiza-
tions that as an intern you are eligible to join. Below is a short list of some of the more impor-
tant organizations and a number to call to find more out about it.

1. AAMI (Association for the Advancement of Medical Instrumentation); 703-525-4890

2. IEEE EMBS (Institute of Electrical and Electronics Engineers, Engineering in Medicine &

Biology); (908) 562-5523

ACCE (American College of Clinical Engineers); 610-825-6067

4. ASHE (American Society of Healthcare Engineering, part of American Hospital Associa-
tion); (312) 422-3800

5. AFSMI (Association for Field Service Management International)

6. NESCE (New England Society of Clinical Engineering); 860-679-2954

w

The various activities of these organizations will include conferences, meetings, and critical
networking to aid you in your professional career as a Clinical Engineer.

What are past interns doing today?

Most of the past interns have positions as Clinical Engineers or Directors of Clinical Engineer-
ing. Other interns go into industry and work for companies like Hewlett Packard, Eli Lilly
Corp., or Medtronic Corp. Still others enter the service industry and work as a Service Repre-
sentative for large companies like General Electric or Siemens. Finally, there are students that
go on to medical school or pursue a Ph.D in a related field. In essence, the opportunities are
tremendous with the internship experience and the degree.

Even though no actual recruiting takes place, most students are able to locate employment prior
to graduating in May of their second year.

What has been written about this program?

The following are some articles that you may find useful as you think about this program. If
you have difficulties finding them, please do not hesitate to contact one of the interns, as they
will be happy to send you a copy.
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The entire issue of the May 2004 EMB Magazineis devoted to Clinical Engineering.

Bauld TJ. 0The Def i ni tJownalofcClinical EnGiheering99d;dd(5):48n gi n e
405.
Bronzino JD. 0l Ecdaul ¢ aEt ni goi nn eocefr 3alitmahof Cliical Edgige2rhg990,0

15(3): 185-188.

Pacel a AF. o0Careers OFact Sheetsdo for Jodmnalwofi c al
Clinical Engineeringl991; 16(5): 407-416.

Finally, for those with a love of statistics and a streak of greed, the Journal of Clinical Engineering

conducts a yearly survey of the salaries and responsibilities of clinical engineers and biomedical
technicians. It is very comprehensive, and is definitely worth looking at.
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Checklist

In order to make your transition into the Clinical Engineering Internship easier, the following
checklist is provided.

1. Receive notice in mid-April regarding acceptance

2. Contact your future director in April and thank him or her

3. In mid-July start thinking about Living arrangements

4. In August, contact the other interns and introduce yourself

5. Put your apartment hunt in high gear__if you
6. Plan on moving to the area (mid to late August)

7. Official start date for interns is August 24

8. Contact your director to notify that you are in the area

9. Regi ster for classes if you havenot _already

10. Start classes (late August)

Remember, this is only a suggested checklist. You are in no way required to adhere to it,
though it does provide some important recommendations.

68



B. Industrial Internship Program

The industrial internship offers an in-depth, vigorous, industrial experience that complements the
engineering expertise gained in the classroom. The primary objectives of this industrial internship
program for the intern are as follows:

1 Provides exposure to the industrial workplace.

{1 Permits an opportunity to apply their engineering knowledge and expertise to a variety of
industrial projects.

{1 Provides substantial exposure working with industrial work groups, including administra-
tors, engineers, and technicians.

These objectives are not traditional classroom experiences. Rather, they emphasize the practical
side of the engineering problem solving process. They are achieved not only by observing, but
also by actually working on projects in the industrial environment.

The goal of the internship program is to provide students with the training in biology, medical
science, physical science, and engineering to solve complex biological and medical problems that
occur in industry. At UConn, there are two types of internships offered, one for Master's degree
candidates and another for Ph.D. degree candidates.

Master's Degree Program: In a typical 2-year MS industrial internship program, the student:

C Works for the company and performs appropriate non-proprietary engineering com-
pany directed tasks for 20 hours/ week

C Is provided an opportunity to explore activities of interest at the company for an addi-
tional 15-20 hours/week. During year 1, it is hoped that this exploration process per-
mits the student to identify an appropriate master's thesis project and have it endorsed
by both academic and industrial coordinators by the end of year 1. It is important to
note that a company mentor assumes responsibility for assisting the student in select-
ing an appropriate research project that is then approved by Dr. Enderle and the Grad-
uate Committee. The student may also choose to work on an MS Thesis that is not re-
lated to the company and follows the standard program. During year 2, the student
works on the MS project (during the 15-20 hour period each week) in addition to per-
forming company related tasks as part of the internship (20 hours).

C Takes 2 courses each semester. During the second year, two courses each semester.

Ph.D. Program: The Ph.D. degree follows the model for the MS initially with coursework and week-
ly workload, but is of greater duration appropriate for this degree. In a typical 3-year Ph.D. indus-
trial internship program, the student:

C Works for the company and performs appropriate engineering company directed tasks
for 20 hours/ week

C Is provided an opportunity to explore activities of interest at the company for an addi-
tional 15-20 hours/week. During year 1, it is hoped that this exploration process per-
mits the student to identify an appropriate dissertation project and have it endorsed by
industrial coordinators and approved by the Graduate Committee by the end of year 1.
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It is important to note that a company mentor assumes responsibility for assisting the
student in selecting an appropriate research project that is then approved by Dr. En-
derle and the Graduate Committee. The student may also choose to work on a disser-
tation that is not related to the company and follows the standard program. During
year 2 and beyond, the student works on the Ph.D. dissertation (during the 15-20 hour
period each week) in addition to performing company related tasks as part of the in-
ternship (20 hours).
C Takes 2 courses each semester until course requirements are satisfied.

The expected length of the Ph.D. internship is 3 years beyond the M.S. degree (the length of
timecanbelonger depending on the studentds backgroun:

The quality of the dissertation and experience is similar to regular BME Ph.D. program of study,
with the possibility that the project will have an industry flavor. A minimum of 24 credit hours
beyond the MS is required. The advising committee usually increases the required credit hours
depending upon the background of the student and the needs of the institution.

Recruitment and Selection of Graduate Student Interns

Any internship experience is dependent upon the quality and motivation of the students and
mangers involved. A prospective student and company jointly apply to the program. The
company should be specified in the personal statement in the application. A recommendation
letter from the company should accompany the application. The most logical candidate is one
who is already working for the company and wishes to pursue and advanced degree.

Project Identification

Industrial participants are expected to formulate projects appropriate for a BME graduate de-
gree in consultation with Dr. Enderle. As part of this step, industry provides a written proposal
that includes objectives and rationale for each project and identify specific tasks necessary for
the Intern to perform. It is envisioned that the scope of the projects is variable depending on the
degree. Please note that the Ph.D. student is responsible for expanding any industry proposed
project into an acceptable dissertation (i.e., a new and creative contribution to the field). This is
intentional because the Ph.D. dissertation is the student's original contribution, but the area is
one of mutual interest between the company and student. The student may also choose an MS
Thesis or Ph.D. dissertation that is not related to the company and follows the standard program.

Communication between Faculty and Company Mentors
A Company Mentor will be designated for each intern.

1 Company Mentor: A practicing engineer at the company who will assume responsibility for su-
pervision of the student at the company site for the internship.

{1 Graduate Committee: Dr. Enderle is the Major Advisor for the student interns. Other BME facul-
ty are utilized whose expertise is consistent with the MS Thesis or Ph.D. Dissertation. A total of
three UConn faculty are required for an MS and four UConn faculty are required for the Ph.D.
dissertation.
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1 The graduate committee has the following responsibilities:
¢ Development of the student's educational plan (with the student and program coor-
dinators)
¢ Supervision of the MS Thesis or Ph.D. Dissertation
¢ Evaluation of the student's performance
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