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GRADUATE PROGRAM IN ARTIFICIAL ORGANS, BIOMATERIALS,
& CELLULAR TECHNOLOGY (ABC)

The ABC Graduate Program in the Department of Molecular Pharmacology, Physiology and
Biotechnology offers advanced training appropriate for academic and research careersin fields of
biology, natural sciences and medical sciences that include cellular, molecular, comparative, and
drug delivery and tissue engineering. Admission is ordinarily limited to applicants for the Ph.D.
Students interested in the field of biomedical engineering at Brown University may apply to the
department’ s Program in Molecular Pharmacology and Physiology.

To fulfill Ph.D. requirements students must pass a comprehensive examination and a
preliminary research examination according to established schedules, complete and publicly defend
adoctoral dissertation, and participate in the undergraduate and graduate teaching programs of the
Division of Biology and Medicine. Attainment of the Ph.D. degree normally requires four to five
yearsfor Ph.D. candidates and three to four years of graduate work for M.D./Ph.D. candidates.

|. Gover nance

The Graduate Program in Aritificial Organs, Biomaterials and Cellular Technology is
administered by the Program Director and a series of standing and ad hoc committees, asa
component of the Graduate Program of the Division of Biology and Medicine. Standing committees
are the Steering Committee and the Graduate Program Committee, described below. Ad hoc
committees include a Preliminary Advisory Committee, Comprehensive Examination Committee,
Thesis Advisory Committee and Thesis Committee for each graduate student. These committees,
chosen at appropriate stages in the student's career, are described below.

The Steering Commiittee is composed of the current Graduate Program Committee and the
Chair of the Department of Molecular Pharmacology, Physiology, & Biotechnology. The Program
Director isasenior faculty member appointed by the Dean of Biology and Medicine or designate
upon recommendation by the Steering Committee for aterm of three years, renewable. The Steering
Committee is responsible for establishing policy, alocating resources and designating faculty as
trainers or members within the Graduate Program, as outlined below.

The Graduate Program Committee is composed of the Program Director and at |east two
other faculty members. The faculty members are appointed by the Program Director in consultation
with the Steering Committee. The term for faculty members of the Graduate Program Committeeis
three years, renewable. The responsibilities of the Graduate Program Committee include admissions
recommendations to the Graduate School and curriculum recommendations to the Steering
Committee.

The faculty of the Graduate Program will be divided, with respect to graduate training, into
two categories, members and trainers.

Members will have an active research interest in the areas encompassed by the Program.
They will participate in the activities of the Program by involvement in an upper level course, or by



attending program seminars or journal clubs, or by serving on ad hoc committees. They may serve
as thesis advisors for Master of Science or Master of Medical Science students.

Trainers are those faculty who may serve as thesis advisors for Ph.D. students. Trainers must
conduct an active research program and must be prepared to commit the time and effort required to
supervise the student's research. They are also expected to have the financial resources to support a
research project by graduate students and to provide stipends to them during the summer months and
year-round support once they have fulfilled their tuition requirements. Ph.D. training is most
appropriate in an environment where the student can interact with other active investigators and
graduate students. Trainers are expected to offer at least one upper level course every other year,
either alone or as aleading instructor in a group.

Potential members and trainers are proposed to the Steering Committee by one of its
members, who will provide the committee with documentation of the candidate's credentials.
Designation of faculty status, as a member or trainer, is made on the basis of the credentials, subject
to review every three years.

[1. Admission

Entering students are expected to have strong undergraduate qualifications in mathematics,
physics, and chemistry aswell asin biological sciences. However, engineers are also encouraged to
apply. The Graduate Program will make recommendations to the full faculty for interviews and
acceptance after the applications have been made available for review by the faculty.

[11. Counseling

Until the Thesis Advisory Committee is selected, counseling on academic matters and review
of student progress will be carried out by the Graduate Program Committee. This committee will
also put students in touch with other faculty members with related interests who may aso provide
useful advice.

V. Courseof Study

The University requires 24 course credits for graduation at the Ph.D. level, of which a
maximum of 8 can be transferred from post-baccalaureate work. Courses must be taken for a grade
rather than on a credit/no credit basis. Additionally, studentsin the M.D./Ph.D. program can receive
8 credits for satisfactory completion of the first two years of the Program in Medicine.

Programs of study and research are developed individually in consultation with the student's
thesis advisor and advisory committees and are designed to ensure expertise in the student's
principal research field. Interdisciplinary work is encouraged and may be undertaken with other
graduate programs of the Division of Biology and Medicine. A student must maintain a 3.0 average
by the end of the first two years to remain in good standing.

V. Student Seminars




Graduate students are expected to attend and participate in departmental weekly seminars.
Each student will give at least one departmental seminar within one year of passing the Preliminary
Research Exam. This may be based on the student's original research or may consist of a critical
anaysis of the literature.



V1. Teaching

The minimum teaching requirement may be fulfilled by teaching for two semesters. Prior
teaching experience, comparable to that which would be obtained at Brown, is applicable toward
fulfillment of the teaching requirement. The teaching requirement may be fulfilled only by teaching
in courses in which graduate students conduct a discussion or laboratory section or present a small
number of lectures.

VIl. Research

Students are strongly encouraged to participate in research rotations in at least three different
labs. This can take the form of the graduate course, Bio 296, Graduate |ndependent Study. Rotations
provide the opportunity to gain exposure to different techniques and ways of thinking about
scientific problems. All three rotations may be carried out during the spring semester of the first
year, running 4-5 weeks each. The choice of aPh.D. thesis advisor and research areawill be made
no later than by the end of the third semester. Entering students who have not identified athesis
advisor before coming to Brown are encouraged to attend seminars and talk with faculty.

VI1I1. Comprehensive Examination

By the end of semester 4, each student is required to pass a comprehensive examination
covering arange of topics broadly related to the student's research interests. Students are expected
to become familiar with the subject material covered in this examination through course work,
outside reading, seminars, and working in research laboratories.

A Comprehensive Examination Committee consisting of four program faculty will construct,
administer and eval uate the exam and make a decision. The committee will consist of two members
of the Graduate Program Committee (who will give continuity from exam to exam), two ad hoc
members appropriate to the interests of the student involved, and the thesis advisor. Members of the
committee will be asked to serve by the thesis advisor after being selected jointly by the advisor and
the student. The thesis advisor should send a memo to the Graduate Program Director listing the
membership of the committee, for inclusion in the student's files. The thesis advisor should also
schedul e the meeting times of this committee, but should not chair the committee. The committee
will be chaired by one of the two members of the Graduate Program Committee at the request of the
Program Director.

Prior to the comprehensive examination, the student will submit to the Comprehensive
Examination Committee a brief summary of his’her graduate work at Brown and research interests.
On the basis of this statement, the committee will identify areas basic to the student's research
interests and decide upon the specific range of topics to be covered on the exam. The committee
will provide the student with alist of the general areas to be included in the exam.

The main purpose of the comprehensive exam is to assess the student's breadth and depth of
knowledge, and ability to integrate thisinformation. The exam isintended to cover broad areas of
physiology, pharmacology, neuroscience, and related disciplines. While topics covered will differ



from one student to the next, parity in depth and breadth will be assured by the two continuing
members of the examining committee.

The comprehensive examination will consist of two parts, awritten component, lasting the
equivalent of afull day, and an oral exam one to two weeks later, lasting at |east two hours, in which
the candidate will face the examining committee. The committee may solicit questions for the
written exam from program faculty who are not on the committee. The answer to each question will
be graded by the individual who contributed it, prior to the oral component. The thesis advisor may
play apassiverolein the oral exam, but will participate in the final decision, which should be made
immediately following the oral exam. The committee chairman will communicate the final decision
and summarize the committee's response to the candidate. If a student fails this exam, the committee
chairman will recommend to the full faculty that the student be asked to |eave the program.

| X. Preliminary Resear ch Examination

Within one year of passing the comprehensive examination, the student will submit awritten
proposal for thesis research, which will form the basis of an oral, preliminary examination. The
exam will consist of a brief oral presentation of the proposal by the student followed by discussion
of the thesis proposal with the committee. Written notification of successful completion of the
preliminary examination will be sent by the chair of the Thesis Advisory Committee to the Program
Director for inclusion in the student's record.

The examining committee, designated the Thesis Advisory Committee, shall consist of the
thesis advisor, three other members of the Brown Faculty, and where possible an authority in the
area of the thesis research from another institution. If acommittee member cannot attend the exam,
his/her written critique should be available to the committee at least one week in advance. The
responsibilities of the thesis advisor for selecting committee members, reporting to the Program
Director, and scheduling meetings will be the same as those given above for the Comprehensive
Examination Committee. The preliminary exam will be chaired by a member of the Graduate
Program Committee (who may or may not be a committee member) at the request of the Program
Director. Requests for delaysin achieving the stated deadline should be reviewed by the Steering
Committee of the Graduate Program before approval of the request by that committee.

The thesis proposal will be no more than 20 pages (double-spaced) in length. This document
will be written in the style of aresearch grant proposal (with sections on specific aims and goals,
significance, background, proposed methods and experimental approaches, interpretation of
expected results, and areport on any preliminary progress). A final draft of the thesis proposal shall
be provided to al Thesis Advisory Committee members at least two weeks prior to the date of the
oral examination. It is strongly recommended that the student, when possible, submit the written
document as a predoctoral fellowship application to a funding agency such asthe NIH after
completion of the Research Examination.

The thesis advisor should arrange a meeting of the Brown affiliated members of the Thesis
Advisory Committee with the student at least once a year after completion of the preliminary
examination. The purpose of this committee isto follow the progress of the student, to help the
student with difficulties encountered in the dissertation research, and to aid with the evolution of the



project. These meetings could be scheduled for the Intersession between semesters in the academic
year, atime when both faculty and students are likely to be available and free of teaching
responsibilities. The student will prepare a brief (about one page) written report of progress and
proposed work to be distributed to committee members prior to each annual meeting. A copy of the
student's annual progress report should be sent to the Program Director for inclusion in the student's
file.

X. Ph.D. Thesis

The Thesis Committee consists of the thesis advisor, three other members of the Brown
faculty, and areader external to Brown. The doctoral thesis should represent a comprehensive
summation of the student's total research effort. It is expected to contribute significantly to the field
of study and to be of sufficient quality to merit publication in arefereed journal. The thesis can be
presented in either of two formats. The first format, which may be used by any degree candidate,
should contain the following elements:

a) Abstract - less than 350 words summarizing the thesis problem, methods used to solve the
problem, the results and conclusions.

b) Introduction - acomprehensive review of the field and reasons for performing the research.
¢) Methods and Results - a description of the research performed.

d) Discussion - an evaluation of the contribution of the thesis research to the field of study and
consideration of future directions

The second format may only be used by candidates whose thesis work forms the basis for
two or more papers accepted for publication in refereed journals. In this case the published papers
(or relevant portions of the manuscripts) may be substituted for the M ethods and Results section of
the thesis. Otherwise the format should be the same as that given above; i.e., it should contain a
complete Abstract, Introduction, and Discussion.

If portions of the student's work have been done in collaboration with other investigators, the
candidate should explicitly state his’her contribution to the work. Detailed instructions on
preparation and format of the Ph.D. dissertation should be obtained from the Graduate
Schoal.

After submission of the thesis, the student will present his/her work in a seminar, following
which there will be an oral examination attended by members of the Thesis Committee and other
faculty members who choose to participate. The thesis advisor will schedule the thesis defense and
notify the Program Director and all program faculty at least one week before the defense. Faculty
members are encouraged to read each thesis submitted, attend the seminar and participate in the
examination.



XI. Financial Support

Graduate students who are candidates for the Ph.D. are generally accepted into the Program
of Physiology with a commitment of financial support while their research and academic studies
progress satisfactorily.

Any student who has passed the Preliminary Research Examination may request up to
$400/year from the Program Director who administers the Graduate Program budget for travel funds
to attend scientific meetings if the student is presenting an abstract in the meeting. Students may
also request the Program Director to have the Program budget pay their final dissertation fee
(approximately $50).

XI1l. Dismissal

A student my be dismissed from the Graduate Program for academic or non-academic
reasons. The Graduate Program Committee will review each case and place its recommendation
before the full faculty convened by the Program Director. Two thirds of the faculty will constitute a
guorum and a decision to accept the recommendation of the Graduate Program Committee will
require afavorable majority vote. Appeal of such decisionsisto the Dean of the Graduate School.

X11.M.S. Degree

In afew cases, students will be admitted to the program as candidates for the M.S. degree
only; such students are normally not eligible for financial aid. . The M.S. degree requires 8 course
credits, and 1 credit can be transferred for post-baccalaureate work done el sewhere. In addition to
Divisional requirements, awritten thesis based on original research must be completed and accepted
by a committee consisting of the research advisor plus two additional members of the Brown faculty.
Thereis no teaching requirement for the M.S. degree.

XI11. M.D./Ph.D. Degree

Applicants to the Brown University Program in Medicine may also apply to the M.D./Ph.D.
Program. M.D./Ph.D. students must complete all of the Program requirements specified for the
Ph.D. degree.

XI1V. Master of Medical Science Degree

Medical students who are enrolled in the Program in Medicine may apply to the Master of
Medical Science Program. In addition to Divisional requirements, a written thesis must be
completed and evaluated as given above for the Master's degree.
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