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NONDISCRIMINATION STATEMENT

Northwestern University does not discriminate or permit discrimination by any member of its community against
any individual on the basis of race, color, religion, national origin, sex, pregnancy, sexual orientation, gender
identity, gender expression, parental status, marital status, age, disability, citizenship status, veteran status, genetic
information, reproductive health decision making, or any other classification protected by law in matters of
admissions, employment, housing, or services or in the educational programs or activities it operates. Harassment,
whether verbal, physical, or visual, that is based on any of these characteristics is a form of discrimination. Further
prohibited by law is discrimination against any employee and/or job applicant who chooses to inquire about,
discuss, or disclose their own compensation or the compensation of another employee or applicant.

Northwestern University complies with federal and state laws that prohibit discrimination based on the protected
categories listed above, including Title IX of the Education Amendments of 1972. Title IX requires educational
institutions, such as Northwestern, to prohibit discrimination based on sex (including sexual harassment) in the
University’s educational programs and activities, including in matters of employment and admissions. In addition,
Northwestern provides reasonable accommodations to qualified applicants, students, and employees with
disabilities and to individuals who are pregnant.

Any alleged violations of this policy or questions with respect to nondiscrimination or reasonable
accommodations should be directed to Northwestern’s Office of Equity, 1800 Sherman Avenue, Suite 4-500,
Evanston, Illinois 60208, 847-467-6165, equity@northwestern.edu.

Questions specific to sex discrimination (including sexual misconduct and sexual harassment) should be directed
to Northwestern’s Title IX Coordinator in the Office of Equity, 1800 Sherman Avenue, Suite 4-500, Evanston,
[llinois 60208, 847-467-6165, TitlelXCoordinator@northwestern.edu.

A person may also file a complaint with the Department of Education’s Office for Civil Rights regarding an
alleged violation of Title IX by visiting www2.ed.gov/about/offices/list/ocr/complaintintro.html or calling 800-
421-3481. Inquiries about the application of Title IX to Northwestern may be referred to Northwestern’s Title IX
Coordinator, the United States Department of Education’s Assistant Secretary for Civil Rights, or both.
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THE PhD PROGRAM

The purpose of Northwestern University's doctoral degree program in Biomedical Engineering (BME) is to
produce graduates who are qualified to fill research positions at the highest levels in private industry and in
government laboratories, to teach in this field at universities, and to perform and direct original research on the
staffs of universities, hospitals or companies. Students entering the program with a degree in a field other than
BME, e.g., traditional areas of biology, civil engineering, etc., are expected to concentrate their elective course
work to gain expertise in the areas of BME that are new to them.

Students in the BME doctoral program study approximately equal portions of engineering, life sciences, and
mathematics. Biomedical Engineering is a diverse field, and thus breadth is required. Atthe same time, students
are expected to develop depth and understanding in one particular area of engineering and one of the life
sciences. The areas of mathematical and computational development are also somewhat flexible, with some
breadth expected, but should be appropriate for the student's area of study. The relative effort devoted to
engineering, life sciences, and mathematics will depend on the student’s previous background.

Students in the PhD program enter into one of six “tracks” representing the broad research areas in our
department. The purpose of these tracks is to guide students in their course selection, providing depth in areas
relevant to their selected research area. The current tracks offered are:

Biomaterials

Imaging and Biophotonics

Mechanics and Transport

Neural Engineering

Rehabilitation

Regenerative Medicine and Engineering

Specific requirements for each track are contained in the Track Requirements section of the BME website.
Graduate students are admitted to The Graduate School (TGS), not the Engineering School. At Northwestern
University, almost all advanced degrees are conferred via TGS. Thus, students must meet degree requirements
as stipulated on The Graduate School website. All courses taken for graduate credit must be listed as graduate-
level on CAESAR (e.g., BME 395 does not qualify for graduate credit).
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REQUIREMENTS FOR OBTAINING THE PhD IN BIOMEDICAL ENGINEERING

Students entering with a BS degree must complete a minimum of 12 courses at Northwestern University. These
are to include the required courses listed below, as well as sufficient additional coursework to meet the described
competencies for the selected course track. All additional courses must be in Engineering, Science, or
Mathematics. Students are to work with their primary BME advisor to ensure that the plan of study is sufficient
for meeting all specified competencies. All courses used to meet these minimum requirements must be for a
letter grade (i.e., P/N courses are not accepted) and none can be a 499 (research credit).

The following course is required for all students in the PhD program:
e BMD ENG 407: Experimental Design and Measurement

All first-year students are required to complete BMD ENG 512 in the fall, winter, and spring quarters. Upon
petition to the Graduate Program Chair, a student may delay completion of BMD ENG 512 until a subsequent
time if the student is enrolled in a class that meets in conflict with BMD_ENG 512.

The following professional skills are recommended for all students, but not required:
e Public speaking: TGS offers public speaking workshops throughout the year. Students are
strongly encouraged to participate prior to taking the oral Qualifying Exam.
e Grant writing: TGS offers grant writing workshops throughout the year. Students are strongly
encouraged to participate prior to taking the oral Qualifying Exam. Workshops relevant to
NIH funding are most relevant to this particular exam.

Students are required to complete a Plan of Study by the end of January during the first year. This plan must be
approved by the primary research advisor and the Director of Graduate Studies (DGS). Note that this is just an
initial plan and is likely to change depending on course offerings and the student’s developing research interests.
Appropriate changes can be made with approval of the primary advisor and the DGS.

The requirements for students entering with an MS or students in the MSTP or PhD/DPT programs are identical
to those for students entering with a BS, with the following exceptions. Note that these students must also
demonstrate competency in all areas of the selected course track.

o Students entering with an MS or in the PhD/DPT programs: A minimum of nine 300 or 400-level
graduate courses must be taken for a letter grade (i.e., P/N courses are not accepted). One of these
may be a 499 (research credit). All of these courses must be science, engineering, or mathematics
courses, and include BMD ENG 407.

o Students in the MSTP: A total of at least six 300 or 400-level graduate courses for a letter grade (i.e.,
P/N courses are not accepted). None of these may be a 499 (research credit). All of these courses must
be science, engineering or mathematics courses.
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RESEARCH ADVISOR AND THESIS COMMITTEE

Vocabulary Notes:
e Core and Courtesy BME faculty members are identified on the BME website.

e Your research advisor is often, but not always, the Chair of your thesis committee.
e Please see separate video for instructions to determine who is a member of TGS Faculty.

1. By Thanksgiving, all first-year students are required to pick a research advisor who agrees to support them as
a research assistant. Students who choose to work with a research advisor who is not core faculty in BME
must also select a BME co-advisor by this time.

2. Details on co-advisors:

2A) Students who choose to work with a research advisor who is not a core BME faculty member must
select a BME co-advisor by Thanksgiving of the first year. The BME co-advisor must be core BME
faculty. The role of the co-advisor is to serve on the thesis committee and to provide access to a faculty
member who is well-versed in the requirements of the BME department. The co-advisor’s role in your
PhD research is no different than any other thesis committee member.

2B) Occasionally, students who choose to work with a research advisor who is a core BME faculty
member might also select a co-advisor, if they anticipate that their thesis project will be joint between two
laboratories. The decision to add a co-advisor should be carefully discussed with the research advisor.
The co-advisor can be added at any time during the student’s PhD.

3. Students are required to form a thesis committee by the end of the summer quarter of their first year.

3A) The Chair of the committee:

Must be a core member of the BME department.

Is typically, but not always, your advisor.

If your advisor is not a core member of the BME department, the co-advisor can be Chair.
Must be a member of the Graduate School Faculty. See separate video for instructions to
determine who is a member of the Graduate School Faculty.

3B) A thesis committee must consist of at least four faculty members. The Chair counts as one of these
faculty members.

At least three members must be full-time members of Northwestern University faculty.

At least two members must be members of the Graduate School Faculty. See separate video
for instructions to determine who is a member of the Graduate School Faculty.

At least two members must be core or courtesy members of the BME department.

One member should be your advisor (who may or may not also be the Chair).

4. The thesis committee must meet at least once per academic year, beginning in the second year, to review student
progress. The first committee meeting should occur soon after the initial research project (see Research
Component of the PhD Qualifying Exam) is completed. The occurrence of this initial meeting can be no later
than March 31st of the second year. At least two committee meetings must be held before the final doctoral
defense can be scheduled
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PhD QUALIFYING EXAMS

PhD Qualifying Exams must be completed by the end of the second year of study. Prior to taking these exams,
students must complete at least 9 courses, including the required physiology and mathematics courses, and
the two required courses for the selected research track. MSTP students must take all six required courses
before Qualifying Exams.

There are three components to the PhD Qualifying Exam: a course-based component, a research component,
and an oral exam. The requirements for each component are directly related to the student’s area of research.

i.  The course-based component of the exam ensures that the candidate has understood the basics of the
chosen biomedical research area. Two core courses are specified for each research track. Students must
receive a grade of A- or better in these core courses. Failure to do so will require the student to pass a
written Qualifying Exam for core courses in which a grade less than A- was received.

ii.  The research component of the Qualifying Exam is to be completed under the supervision of the
student’s primary research advisor. The scope of the project should be equivalent to six months of full-
time research effort. Project details and specific goals are to be agreed upon by the student and the
advisor prior to the start of work. The project must be started no later than June 15th of the first year
and completed no later than March st of the second year. Earlier start and completion dates are
encouraged. At the end of the project, the student must present a summary of the research to the thesis
committee at the first committee meeting (no later than March 31st of the second year). The student’s
thesis committee will grade the progress on a Pass/Fail basis.

For students entering with a BS, this initial research project should form the basis of the MS thesis. The
committee will assess the student’s expected timeline to submit a document to meet the MS writing
requirements as listed in the next section. For those entering with an MS, or in a program that does not
require an MS to be completed (e.g., MSTP, PhD/DPT), this initial research project can be incorporated
into the PhD dissertation. The committee will assess the student’s expected timeline to submit a first-
author manuscript to a peer-reviewed journal.

iii.  The oral component of the Qualifying Exam will take, as its starting point, a written research proposal
that the student submits to a standing committee of BME faculty, different from the student’s thesis
committee. The written proposal will either be in the form of an NIH NRSA application, following the
current guidelines posted on the NIH website (1 page Specific Aims, 6 page proposal), or students may
choose to reduce the total length of the proposal by one page (1 page Specific Aims, 5 page proposal).
Ideally, the research proposal would be an extension of the initial research project described above,
and/or a component of the planned dissertation, though this is not absolutely necessary. The scope of the
proposal should be equivalent to the work required for a single publication, equivalent to approximately
1 year of full-time research. The student will defend the proposal during a 1-hour oral exam before the
standing committee. This exam emphasizes general questions related to the area of research. The goal of
this exam is to evaluate the student’s preparedness for independent graduate research.

The oral component of the Qualifying Exam must be taken in June of the second academic year. Upon
failure, students may petition to the Graduate Program Committee for permission to retake the oral
component of the exam. Permission will be granted in only rare circumstances. If granted, the exam
must be taken prior to the start of the third year of study. Students who remain in good standing but fail
the oral exam will be given the option to leave the program with an MS degree, upon completion of all
additional requirements for the MS program.
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MS DEGREE REQUIREMENT FOR STUDENTS IN THE PhD PROGRAM

Students entering with a BS degree and not enrolled in the MSTP or PhD/DPT programs are required to
complete an MS degree no later than the end of their third year of study. Ideally, the MS degree will be
completed within two years. Completion of the MS degree is required for admission to PhD candidacy. Students
not completing the MS by the end of the third year will be placed on probation by TGS.

The requirements for the MS degree are as follows:

i.  Completion of all courses required for the PhD Qualifying Exams.

ii. A committee meeting in which the thesis committee agrees that the completed research is sufficient for
the MS degree. An estimate of the timeline for completing research sufficient for the MS degree should
be obtained at the first committee meeting in the spring of the second year.

iii.  Completion of the MS writing requirement. This requirement can be met by submitting the MS research
to a peer-reviewed journal approved by the thesis committee. The student must be the first or co-first
author on this publication. Conference proceedings cannot be used to meet this requirement. If the MS
research is not suitable for publication in a peer-reviewed journal, this requirement can be met by
submitting an MS thesis before the end of the three-year deadline. Only the primary research advisor needs
to approve the MS thesis.

GRADES

Credit for the MS or PhD degree will be given only for courses in which a grade above a C- has been received.
No P/N registration will be accepted. A GPA greater than a 3.0 is required for graduation with an MS or PhD.
499 courses do not count toward the GPA, except with approval by the Chair of the Graduate Program Committee.
A student whose overall GPA is below 3.0 is not meeting academic standards and will be placed on probation.
Failure to improve the GPA may lead to exclusion by TGS. Further grading details can be found on the TGS
website.

PUBLICATION REQUIREMENT

All students are required to be the first or co-first author on a peer-reviewed journal article accepted for publication
prior to defending their PhD research. For students entering with a BS degree, this publication can be the same
used to meet the MS degree requirements. The thesis committee must approve the selected journal. Conference
proceedings cannot be used to meet this requirement.

THESIS/DISSERTATION REQUIREMENTS

Upon written recommendation from the thesis committee and following a thesis committee meeting, a final
thesis defense can be scheduled. Notification of this defense must be circulated to all faculty members of the
department a minimum of three weeks before the defense and cannot be circulated prior to written approval
by the thesis committee. All thesis committee members must receive a copy of the thesis at least two weeks
prior to the defense. The thesis defense is open to all members of the Northwestern University community and
their guests.

An acceptable dissertation resulting from original research must conform to guidelines set forth by TGS. Each

student must submit a PDF of the completed thesis to the department office. An electronic copy also must be
submitted to TGS, as described on their website.
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TEACHING REQUIREMENT FOR PhD STUDENTS

Whether working in academia, industry, or a research laboratory, recipients of a PhD degree are often in the
position of mentoring and educating others. Teaching is not limited to academic lectures; presentations at
international meetings and in corporate boardrooms are forums that require teaching skills, and patents must
teach the reader the utility and novelty of the disclosed design or process. Thus, the BME department requires
that all PhD students serve as teaching assistants (TA)

within the first 3 years of their tenure at Northwestern Approximate
University. Extensions beyond this time require prior Effort
approval of the Graduate Program Committee.

The teaching requirement is to be fulfilled by serving selection of Rescarch Advisor
for at least one quarter as a full-time TA (approximate Submission of Plan of Study
time commitment: 20 hr/week) for a BME course.

Serving as a TA in a department other than BME will _
not fulfill the TA requirement unless prior approval by

the DGS has been granted. The responsibilities of a TA

include but are not limited to: tutoring students,  Startof Qualifying Research Project _|
conducting problem solving sessions, preparing and
supervising laboratory sessions, and grading. It is
expected that some students will want more than this ~ Selection of Dissertation Committee _{__
minimal teaching experience; where possible, these
students will be accommodated. The teaching
requirement is usually completed during a student's —
second or third year in the program.

| 1ea\

End of Qualifying Research Project __|
First Committee Meeting

TYPICAL PhD TIMELINE

7 1ea\

Figure 1 summarizes the major milestones during the
PhD qualifying process and the approximate expected
effort during this time. Darker bars correspond to
increased effort. Failure to meet the required Target date for completingMs |
milestones will result in the student being placed on and entering PhD candidacy
probation by TGS and may result in exclusion from the
PhD program. Unless specified, the listed milestones
are deadlines, not suggested completion dates.
Students are encouraged to complete milestones,
especially those in the first year, as soon as possible. |

Oral Qualifying Exam _|

€ 1ea\

The target duration for completing the PhD in BME is
5-6 years, though the exact duration will depend upon -]
the details of the selected research project and the
ability of the student and advisor to work together to
complete research and publications. After the Deadline for completing MS - _1__
Qualifying Exams of the second year, it is expected that and entreing PhD candidacy
most students will dedicate 100% of effort towards

research, fulfilling their teaching requirement, and

completing any remaining coursework.

HIOMISIN0D
ydieasay

Figure 1. PhD Major Milestones
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REGISTRATION

All students using departmental facilities in any quarter must be registered. Registration details and recommended
patterns of registration can be found on the TGS website. A full-time registration of 4 units of courses and/or
research (BMD_ENG 590 or TGS 500) is typical. Generally, in the first two years of PhD study, students complete
courses and some units of BMD ENG 590. Once students complete the first eight quarters of full-time enrollment
in the PhD program, they should enroll in TGS 500 (Advanced Doctoral Study).

The maximum time allowed for completing all PhD requirements is 9 years. Beyond this time period, students
will not be eligible to receive federal loans or to qualify for the university health insurance subsidy, nor will they
be eligible for fellowships, traineeships, teaching or research assistantships, or scholarships. This status is
considered less than half-time and therefore does not provide students with the ability to defer loans or extend
visas. Petitions based on hardship will be reviewed on a case-by-case basis by the Dean of TGS. Other alterations
in the residency timeline can be managed through Leave of Absence requests from TGS.

Per the Continuous Registration Policy, all doctoral students must be registered at Northwestern University in
each of the fall, winter, and spring terms until all degree requirements have been completed. Five types of post-
residency registration are available. They are:

1. TGS 588: Resident Master’s Study (applies to most post-residency MS students)

Available to MS degree students who are receiving financial aid. Provides full-time status
but allows no accumulation of credit or residency toward the MS degree. This registration
requires TGS permission.

2. TGS _500: Advanced Doctoral Study (applies to most post-residency PhD students)
Available to doctoral students who have completed the residency requirement of 8 quarters
of full-tuition registration within their program and are receiving aid from the University.
Provides full-time status. Students may register for TGS 500 via CAESAR.

3. TGS 512: Continuous Registration
For students who are continuing in their degree programs and are not registered in program
coursework or any other TGS courses (500, 588). TGS 512 is $100/quarter and provides
full-time status. Students may register for TGS 512 via CAESAR. See the Continuous
Registration Policy for more information.

4. TGS 513: Advanced Continuous Registration

Graduate students who are beyond their degree deadline (doctoral students after 9 years
from first term of enrollment and MS students after 5 years from first term of enrollment)
are subject to academic probation. Those on probation for exceeding the degree deadline
will be enrolled in TGS 513: Advanced Continuous Registration in each fall, winter, and
spring quarter of probationary status.

Students in this Advanced Continuous Registration status are not eligible to receive
federal loans or to qualify for the university health insurance subsidy, nor will they be
eligible for fellowships, traineeships, teaching or research assistantships, or scholarships.
This status is considered less than half-time and therefore does not provide students with
the ability to defer loans or extend visas.

Tuition for TGS 513 is currently $1000/quarter. In cases of extreme hardship, special
dispensation might be granted through filing a petition.

5. TGS _514: Continuous Registration Exception
This is a no-tuition registration that keeps your TGS record active. It is applicable only to
students in the PhD/DPT program during quarters in which they are working towards their
clinical degree. The TGS student advisor must be contacted to approve this registration.
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FINANCIAL AID

Incoming PhD students are provided with a minimum of 5 academic years and 4 summers of guaranteed
funding. This funding typically comes from a combination of research assistantships in the selected laboratory,
and fellowships or scholarships administered by TGS. All graduate students are also strongly encouraged to
seek external funding for their research. External grants perform two vital functions: first, they supplement or
extend doctoral students' funding to finance research; additionally, such awards — particularly if they are highly
competitive and prestigious — can enhance a student’s resume.

Students who need additional funds to pay for their education may wish to apply for loans. Only U.S. citizens
and permanent residents who are enrolled at least half-time are eligible for federal loans. There are alternative
loan options for part-time students and for international students. To be eligible for all forms of financial aid,
continuing graduate students must remain in good academic standing and demonstrate satisfactory academic

progress toward their respective degrees. Further details and links to additional information can be found on the
TGS website.
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