THE UNIVERSITY OF ARIZONA
COLLEGE OF ENGINEERING

Biomedical Engineering

Graduate Program

Student Handbook

July 2018

Draft updated July 2018

1|Page



Table of Contents

INTRODUCTION ...ttt ettt sttt st sttt e bt e s b e s he e s ae e s at e et e b e e s b e e she e s et e e et e et e e e beesaeesae e e ab e e bt ea bt e beeameeemteeateebeenbeesenesanenane 5
PROGRAM REQUIREMENTS......etitteitteitte sttt et e st estee st e st st et e bt e s beesae e s aeeeate e bt e sbeesaeesasesabeeabeenbe e beeabeesaeeeabeeabeenbeesanesanenane 6
LCT=T o 1= o | T TP P PR PUPPTUPPOPRRRTRRRPON 6
1o (4011 (o] o W G141 (=Y o - PO TP U P TRPTOUPRPRN 6
Graduate College Degree REQUINEMENTS ... ..uii i iieieecitee e ettt e ettt e e et e e st re e e e sbreeeesbbeeessssbaeessssbeeeessseeessssseeessnsseeesssnsens 6
o (T D IR o o - T o USRS 7
TrANSTRI CrEAITS ..eeteeteeei ettt ettt ettt et e bt e s bt e sae e s e b e et e e e be e s bt e saeesabeeabe e b e e beesmeeeateeateenbeenbeenaeesanenane 7
QUALIFYING EXAMINGTION .oieiiiiiiiiiee et e e e e e e e ettt e e e s s aaae e e e b teeeeaasaaeeeanstaeeeasssaeaeasstaseeannsaeesansseeeeennseeeeannsens 8
SEIECEION OF IMIBNTON ...ttt sttt et b e b e s bt e she e s at e et e e bt e s bt e saeesaeeembeeabe e beeabeesmeeemeeenneenseens 8
(o] T o T ) U 1Y PPN 9
The Comprehensive EXAMINGtiON........occiiiiiiiiie st e e et e e e s ee e e e s beeeeesbteeessstaeeesastaeessaseneessnsseeessnns 9
Comprehensive EXamination COMMITLEE .......cccuiiiiiiiiie ettt et e et e e e e e be e e e s abe e e e e abaeeeeeabeeeeesnbeeeeesnseneeennsens 10
Content and Grading of the Written Portion of the Comprehensive Examination ..........cccccoeeciiieciencccciee e, 11
Scheduling of Oral Comprehensive EXaminNation ...........oocuiiiiiiiiiii ettt ettt e e e e e etee e e e saba e e e eearaee e e anes 12
Content of the Oral Portion of the Comprehensive EXamination..........oocciiiiiiiiie e 12
FA¥e IV TaTol=T o o [=T Y o N @ o Lo [Tc F=Tor PSPPI 12
DiSSEItatioN/PrOSPECIUS FOMM....ciiiitiiiiieiiieitie et et et e et e st e e te e be e be e beesbeeetbeeabeeabeebeesbaessaesssesabesabeenbeebeesseeassessseensaesanns 13
Selection of the Dissertation COMMILIEE .....ccc.iiiiiii ittt sttt b e sbe e st st esbe e sbeesaeesare e 13
EXEEINAI REVIEWEN ...ttt b e e at e ettt e bt e eb e e eae e sat e e at e e abe e bt e s bt e sheeeae e eabeebeeabeesaeesasesabeenbeenbeenneas 13
Final Oral (Dissertation Defense) EXamiNation ..........coccuiiiieiiiie et e et e e vae e e st e e e e sata e e e esasaeeesnsbeeeeanneeeans 13
Inclusion of Published Papers in the Thesis/DiSSErtation .........cccecveeiieeirieireeieeniee e e ereesteesteestresaeereebeebeesreesanes 13
Penultimate Draft Of DIiSSEITAation .......c.ciiiiiciiiiiieeete ettt st s e e r e neennees 14
Final Copies of Dissertation DOCUMENT ........ciiciiiiiiiiee ettt et e e e s etre e e e sbeeeeesbteeeesbteeeesabteeeesasraeessnssneassnns 14
Minor in Biomedical Engineering (Ph.D. STUENTS ONIY)...ooiiriiiiieiiee et e e et e e e et e e e aaeee s 14
Master Of SCIENCE (IMIS) PrOZIaM..............uiiiiiiiii e e eceee ettt e e et e e e et e e e e et e e e e easbeeeeastaeeeansbaeeeenbesesansseeeeennseneeennsens 15
Transfer fromM IMS £0 PRD.......ouii ittt sttt b e b e s bt sa e e et e et e e bt e sbeesaeesatesabeeabeebeenbeesneeeneeenseenteens 16
TrANSTRI CrEAITS ..eeuteet ettt ettt e s bt s et st et e bt e bt e s bt e sb et s e et e st e e bt e bt e s st e sae e s bt e bt e beeaneeameesaneenneereens 16
Matriculation of MD-PhD students in BIME PhD PrOSram ........ccoccuiiieiiiiieeeiireeeecireeeesiaeeessasseesssssseesssssssessnssessssssseees 16
Accelerated Master’s Program (AMP)........ee ettt et e st e e ete e e s eteesebeeestbeesbaeestseesbaeesseesabeseasseesssesesseessseans 17
PROGRAIM TIMELINE: .....eeitete e ettt e e e ettt e e e e e e s be et e e e e e s e s usab e e teeeeesaaaansbaeteeees e e s sbe et eeaeee s annsaeeeeeeeesaansneeeeaaeaann 17
R =7 AN S PP PP P PP PPPPPPPPPPPPPPPPPOt 17
YEAR 2.ttt ettt st b e bt h e e R et e h et e e Rt e bt e b e e e R e e sh et e e et SRt e bt e b e e e e nh et ehe e et e e te e bt e nreenanenaneeane 18



N T R B PP P PP PPPPTPPPPT 19
FINAL SEIMESTER. ... ettt ettt sttt sttt ettt e h e s b e s ae e s at e st e et e e b e e bt e s bt e s ae e ea e e et e e b e e ab e e sueesabesabeeabeenbeeaseesmeeeneeenseenseens 19
TEACHING ...ttt ettt et s bt s at e s et et e bt e s bt e sh e e e ae e e at e e a bt e b e e bt e sbe e eae e e ae e ea bt e bt e sheesaeesateeabeeabe e beenbeesbeesneeenreeneens 20
PROGRAM ADMINISTRATION. ...ttt ittt ettt ettt sttt ettt e bt e s bt e she e s st e e ate et e e sbeesheesaeesasesabeeabe e beenbeesneesneeenseenseens 20
FINANCIAL STRUGCTURE ... s 20
(SR o loTor o o= 1 I a1 1101V VA o 11 o ST 20
L6073} (=T =T o Tol LT O PSSR P TP PP PRI PRRUPPTRUP 21
OULSIAR ACTIVITIES .ttt ettt b e s b e s h et s ab e et e e bt e sheesaeesab e et e ea b e e bt e abeesateemseebeenbeenanesanenane 21
Fai =Y [ 1=Yot U E | 2 o o 1T oY 2SR 21
DEAAIINES ...ttt ettt ettt et h e bt e e a e a et et e et e e bt e b e e eh et eae e eaE e ekt e bt e eh e e eh e e eate e bt e bt e beeabeeaheeeneeenreereens 22
Yo7 T=Y oo [t RSP TSPR 23
BME 597G- Laboratory ROTATION .....ueiiiiiiiii ittt sttt e e ettt e e et e e e et e e e sataeeessnsaeeesntbeaesnsaeeeensseeesnnseneean 23
YT T=T o Vo [ 1 SRR 24
BME 597G Laboratory ROtation FiNal REPOIT......cccuiiiiiiiiiececiiee ettt e ettt e e e e e ta e e e e satae e e s ntaeeeeeasaeeeesnsreeeeannaeeens 24
YT T=T o Vo [ 1 | SRR 25
Partial Listing of Courses Available for Graduate Credit ........ciiiiiieiiciiie e re e e s saaeee s 25
7AYo T o T=T oo [t Y PSPPI 29
CODE OF RESEARCH ETHICS ...ttt e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eeeaeaeaaaaaaaaaeaens 29
AN o 01T o [ U UURPPE 30
Biomedical Engineering Ph.D. Course Requirement WOIKShEET ..........cuuiiiiiiiiiieiieee ettt et 30
AN o 01T o [ U UURPRE 31
Biomedical Engineering MS Course Requirement WOrkSheet..........cooiiiiiieiiiiiiciiee et 31
LYo T T=T oo [t TSP SPR 32
BIOMEDICAL ENGINEERING GRADUATE STUDENT ANNUAL REPORT .....outttiiiiiiiiiriieee et 32
Mentorship Evaluation Form — Biomedical Engineering Program Student Annual Report........cccceveecieeeecciieeeeccnnenn, 33
AN o 01T o £t A | S UURPPE 34
Sample Format for Mentor ACCEPTANCE LETLEN ....cccouuiie et ettt e e et e e e et e e e e e e abee e e eeabeeeeeeareeeeeeanes 34
YT T=T oo L3t | SR USPR 35
Biomedical Engineering Graduate PrOZram ... ..o et ectee ettt e e et e e et e e e e ta e e e e sata e e e sntaeeesntaeeesanssaeesanneeeeas 35
Y oY1= g To [t 1 TSP SPR 36
Biomedical Engineering AbSENCe REQUEST FOIM......uiiiiii ittt e e rree e e e e e e e e e e e e e e e s e snnbaaeeeeaeeeeennnseaneees 36
AN o 01T o [ U USUPPt 37



LTV o [l ATt o T 1Y/ (=T ] o] SRR 37

AN o 01T 0o 11 S URUPPt 40
List of Past BME Comprehensive Examination Committee MembBErS ........ccccviiiiiiiiii i 40
YT T<T g Vo 1741 RSP 41
Checklist FOr IMIS STUAENTES ....neieeieieeet ettt sb et sttt et e b e sbee s ae e st e et e e b e e beesbeesaeeeaeeenbeenbeesanesanesane 41
Yo7 1= oo 10141 | TSRS TSPR 42
Checklist fOr PRD STUAENTS ....coouiiiiiie ettt ettt ettt e e e st e s bt e e s it e e sabee e sabeesabeeessbeesabeeesaseesabeesneeesaseeesnneanns 42
AN oY1= oo D14 Y TSP SPR 43
BME Dissertation Prospectus/Proposal APProval FOrMi.... ... iiiiiiie ettt et s e e eetee e eveesteseeabeeeveeeennees 43

4|Page



INTRODUCTION

Welcome to the GraduaRrogramin Biomedical Engineering (BME). The purpose of this handbook is to
introduce you to the various requirements that must be met before you are granted the Master of Science
(M.S.) degree or the Doctor of Philosop(®h.D.) degree from the Graduate College of The University of
Arizona.

The Department dBiomedical Engineeringg committed to providing a welcoming environment and a highly
relevant curriculunand learning experien@es a part of your graduate studie®iomedicalEngineeringThe
strength of th&8ME GraduatéProgram derives largely from the flexibility afforded by the interdisciplinary
faculty who patrticipate in the Program. This allows each student the freedom to design a unique program of
study to neet individual career goalslowever, the flexibility of this Program necessitates careful

coordination of your program of study with ydaculty mentor, theBME Graduate StudieSommittee, the

BME Graduate Advisgrand the Graduate College. This handbook shbelread upon entering the Program,
and used, henceforth, in conjunction with the Udn@&ralCatalog(www.catalog.arizona.edpas a reference
regarding the policies and procedures ofBME Graduate Programt The University of Arizona.

TheBME Graduatd’rogram is intended to provide the foundation for a career in Biomedical Engineering. Tc
achieve this, the student requires (a) an appropriate base knowledge of life sciences at the molecular, cellul
organ, and systems level, (b) an appropriate base knowledge of an engineering specialty at the graduate le\
(c) experience and training in research, culminating in a major research project, and (d) opportunities in
teaching, and experiencedisseminatingesearch findings.

TheBME Graduatd’rogram is designed for completion of the M.S. degregpmoximatelytwo years and

the Ph.D. degree irparoximatelyfive years. Obtaining the Ph.Begree within this tinfeame dependsn

large part, on the motiviah and seHdiscipline of the student. The Prograsrdesigned to introduce students

to research activities during their first year. By design, the course work requirements are flexible so that the
needs of students with diverse areas of specializatiohe accommodated. TB&identin conjunction with
afaculty mentor and th8 ME Graduate StudieSommittee, designanindividualized program of study.
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PROGRAM REQUIREMENTS

General

At The University of Arizona, the Graduate College sets the overaikirerk for the completion of the
Master’s and Doctor al de gME&aduate Wogtamstablisheshsgesife g ui ¢
requirements and monitors student progress. The overall goals of these requirements are to ensure:

1 breadth of knowledgm Biomedical Engineering

depth of knowledge in the student’'s area of s
rigorous research training

training in career skills (writing, speaking, critical evaluation of the literature)

opportunities for training in teaching skills

1 exposure to emplagent opportunities in academic and industrial environments

= =4 4 A

In addition, the guidelines and requirements that are described in this handbook have been established to
ensure the protection of student i nt dorabdegree. and s

Admission Criteria

A Bachelor’s degree in engineering, physical or
the program. Calculus | and Il, ordinary differential equations, and at least one course in life science are
normally required for admission. All applicants must submit scores from the Graduate Record Examination
(GRE) general tesind, for applicable international students, English Proficiency credenflald=FL
examinationApplication deadlineareDecember % for international students anthnuary & for domestic
students for admission féall semester

AMP Admissions Criteria

Students interested intdee c e | e r at €rdgram éA8P) enay agply after compilen of a minimum of

75 eligible undergraduate credit hours, and can enter the program after completion of a minimum of 90
eligible undergraduate credit hours. Applicants must have substantially completed their general education
requirements, and expect¢omplete their undergraduate degree in 4 years. The minimum GPA at the time of
admission and entry to the progrésma 3.3.

Students applying to the BME AMP go through the regular graduate application process with the following
exceptions:

1. Inthe personal statement, the student should indicate why they are interested in BME graduate
education and the accelerated program specifically.
2. The studentloes not need to submit UA transcripts ar take the GRE.

In addition to regular criteria, the admissions committee will evaluate whether the applicant has demonstrate
the maturity necessary for success in an accelerated, highly competitive program.

Graduate College Degree Requirements:

Students are expected to comply with the regulations of the Graduate College with respect to residence, cre
hour requirementsand the Qualifying and Comprehensive Examinations (please refer to the Gfaaliege
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websitehttp://grad.arizona.eguA high level of performance is expected of students who are enrolled in
graduate programs &he University of Arizona. Students must maintain a grade point average of 3.00 (letter
grade of B) or better to continue enrollment in the degraating program, receive financial support, and to

be awarded an M.S. or Ph.D. degree.

The BME Graduate Rogramconsiders fultime enrollment for funded students to be 12 graduate units per
semester for thefirst two semesters of enroliment. After that,-tinhe required enrolliment will bé

graduate units per semestamless the student is fued via Graduate Assistantship Research or Teaching, in
which case the College of Engineering policyuiegsenroliment in9 graduate units.

Graduate College regulatioaspulate thatAt least 22 units (i.e. half threquired coursework) on the Doctoral
Plan of Study must be in courses in which regular grades (A, B, C) have been earned.

( ):

Ph.D. Program

Doctoral students must complete a minimum®t6n i t s of graduate credit, a
minimum units of courses in which regular grades (A, B) have been earned. Requirementslibanite of

the core BME courses (BMELO, 511, 516,517, 561, 566577,586); 15 units in the major; a minimum ®f

units in the minar6 units ofBME seminarstudent forum3 units in a BME approved ethics cour&ajnits of
laboratory rotations (BME 597G) and 18 units of BME 920 (dissertation). Courses will include graduate
engineering, |ife or physical sciences, or mat he
egi neering research interests according to the s
by the student aniculty mentor and a copy of the written plan, along with apaegraph summary of the
proposed dissertation research area and agdisfithe proposed Comprehensive Examination and Doctoral
defense committee members, shall be sent to the BME Program office for review and approval by the
Graduate StudieSommitteeby October 1 of the third semester in the program.

If the student and mentor decide to alter the Plan of Study, an amended plan shall be submittGdatdutiie
StudiesCommittee for approval. Please seeBME Graduate Advisofor details on developing and
submitting the Plan of Study.

During the course of study, the student must pass the Qualifying Examination (to continue in the Ph.D.
program), the Comprehensive Examination, and a Final Examination (dissertation defense).

After conpletion of the required credits, a student in the Ph.D. program may wish to obtain the M.S. degree.
Refer toMaster of Science secti@f this handbook for the M.S. Program.

Transfer Credits

In some cases, certain degree requirements may be waivedvelequcourse work has been completed
previously. Please sé&aduate College policies for transferring cred@nce Graduate College poési

have been followed, the BME Graduate Studesnmittee will review requests and make decisions about
course aceptance Additional informaton such as the course syllabus, course description, or other items may
be requestedlease contact the BM&raduate Advisofor more information.
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Qualifying Examination

Continuation in the Ph.D. program requires that the studenfipa®8ME core classe@8ME 510, 511, 517

and two out of 516, 561, 566, 561, or 586t a grade of B or better. If the student receives a grade below a

“ Bih a 500 level core course, the Program Committee will develop, with the student and course coordinatc
a remedial plan which will be completed prior to continuing the Ph.D. program.

The Gaduate College no longer accepts 400 levatsmwork for graduate degrees. The corresporialidg
level coursemay not be taken to fulfill BME degree units.

In all cases, th&raduate Studies Committeei | | assess the studetianskils wr i |
and abilities by examining their Qualifying Examination Worksheet. After reviewing the grades and
worksheet, the student may be required to submit additional written work or take other courses before a
decision can be made. After evaluating #uditional work, then a final decision of continuation will be

made. Successful completion of the qualifying examination is required prior to taking the Comprehensive
Examination.

Selection of Mentor

Each student should selediaaulty mentorby theend of the second semester in the progranfiacalty

mentor is a BME faculty member who will serve as an advisor, supporter, tutor, and role mdalziltyA

mentor is expected to interact with the student on a regular basis providing guidance, advice, and the
intelledual challenge necessary for the student to complete the degree program. Except in the case of self
funded Master’s students, the student is expect e
the source of the sértheimtialtyéas f i nanci al support af

TheBMEmaj or advisor (mentor) cannotBMEmmoxme as the

The following suggestions may be of assistance to graduate students in choosing a mentor. There are two
broad areas that come into play whéoasing a mentor. The first area has a professional basis and the
second a personal basis. The choice of a mentor may be the single most important decision made during
graduate training. When considering the professional aspects of your selectioartibg the following
questions may prove helpful:

1. What is this individual's reputation outside the University? Remember, when you have completed
your dissertation and you are looking for a position, your mentor's reputation will initially be your
reputaton.

2. Does your prospective mentor have the funding available to support your research and stipend for &
least four years? This area is probably the most problematic for graduate students. The money nee
to fund your research project will most likely cerftom your mentor's laboratory. Therefore, you
will need to knownot only the amount of money availajtheit also the stability of funding.

3. How does your prospective mentor's lab operate? You should critically evaluate-tbeddsty
operations of the laand understand the goals of the lab and where you will "fit in". You should also
understand the role of your mentor in those operations. Some principal investigators have lab
managers or research assistants who run the laboratory. You should knewasmuclabout
these individuals as about your prospective mentor.
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4. What are the professional requirements of the prospective mentor on such issues as work habits,
ethics, sharing of ideas, lab meetings, journal clubs, and authorship on papers?

On the pesonal side, the answers to the following questions may be extremely helpful:

1. Is the personality of my prospective mentor compatible with my own?

2. Isthis individual going to be responsive to my needs and, just as important, am | going to be
responsive to ior her needs? When you join a lab, your mentor will have certain expectations of
you, and these should be identified when evaluating a prospective mentor. By the same token, what
are your expectations of a mentor?

3. What do other students and facultynthebout your prospective mentor? The collegial relationship of
your prospective mentor with others will influence your interaction with other laboratories.

Be sure to place a great deal of importance and thought into your faculty mentor seledkiom.other

peopl e (i ncl ucdrrem gngtevnoas studems) about ysur prospective mentor and ask
clarifying questions. Provide yourself with honest answers to both the professional an@dlpespents of

your decision. Laboratory rotations are an excellent way to learn more about prospective mentors and labs
and can provide opportunities to answer these questions before choosing a mentor.

Once you have identifiedfaculty mentor, you and your memtshould inform the BMESraduatdProgram of

this selection in writing. The letter should indicate that the professor has agreed to serve as your advisor fo
your graduate studies; they will endeavor to ensure that you have financial support duriegyaias a
graduate student and that you complete the requi
fashion. It should be signed by both the student and faculty member and submitted to tGeBMdiie

Advisor (See Appendix for sample lef)e

Plan of Study

A Plan of Studyshould be developed after passing the BME core courses. This should be done in conjunctic
with the Mentor, at the beginning of the second year ifPtbgram. This Plan of Study identifies courses to

be transferred (iiny) from other institutions, courses completed at the University of Arizona to be applied
toward the Ph.D., and any additional courses that may be needed to fulfill the requirements for the Ph.D.
degree. In addition, students must submit ameragraphsmmary of the proposed dissertation research area
and a listing of the proposed Comprehensive Examination Committee members. The student submits the F
of Study to the BMEGraduate Advisqrand needs appralby t he st udent’ s advi sol
Graduate Studie€ommittee, and thAssociateDepartmentHeadfor GraduatéAffairs in the Department of
Biomedical Engineering.

The Comprehensive Examination
The objectives of the Comprehensive Examination are:

1 to determine whether the student has attaameddequate breadth of knowledge in Biomedical
Engineering,

1 to determine whether the student has attained a sufficient depth of knowledge in life sciences
appropriate for biomedical engineering,
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1 to determine whether the student has attained a sufficiptit deknowledge in a special area of
engineering appropriate for biomedical engineering,

1T to assess the student’s ability to think cl es
Engineering and to express these thoughts orally and in writing,

1 tosdisfy graduate college requirements,

1 to test knowledge in subjects covered by core Bid&rses

As required by th&raduateStudent Academic Services Offigae Comprehensive Examination has two

parts, one written and one oral. As a standard of ssftdgerformance, the examining committee will
determine whether the student has demonstrated the professional level of knowledge expected of a junior
academic colleague. The written and oral portions of the Comprehensive Examination are to takéhjphace wi
two successive semesters, not including summer sessions. It is recommended that the written and oral
portions be taken within the same semester. Students must pass the written examination and results must
reported to th&raduateStudent AcademiBerviceffice before the oral examination is held. In addition,
approval of the student’s Pl an o BMEGraduhte Progsafriore q u i
to oral examination. The Comprehensive Examination is to be held when esselttete course (BME

core courses) work has been completed. BM& Graduate Programequires that both parts of the
Comprehensive Examination must be completed by the end of the fourth semester in the BME Program.
However, students are encouragedatetthe Comprehensive Examination as early as their third semester.
Exceptions may be granted in unusual circumstances by petitioniBjiBesraduate StudieSommittee in
advance of the deadline. A failure to meet this deadline will constitute graamagtidrawal of financial

support from the Program, due to the lack of progress towards the Ph.D. degree.

If a student does not pass the first attempt at the written portion of the examination, the examining committe
may recommend thatsecond examiation be allowed. The second examination, if approved, must take place
at least three months from the first attempt, and no later than the following semester, not including summer
sessions. A second attempt to pass the Oral Comprehensive Examinatienaldwed upon the
recommendation of the examining committee at a date agreed upon by the con@raileate Studies
CommitteeChair, and student. If a reexamination is recommended, the committee members must be the sa
as those preseat the firstexamination. Changes in themposition othe examination committeaustbe
approvedorior to the examination. The second examination, if approved, must take place no later than the
following semester, not including summer sessions.

Comprehensive Examination Committee
It is the responsibility of the student to:

1. Select your Comprehensive Examination committee in consultation with your mentor. The committee
must consist of at least five faculty members, three of which miBMeefaculty. Seecurrert
Graduate College requirements for tenure/tenure eligible status requirdonexamination
committee members. Each member should be able to supply at least one question from a core BME
course area to cover t he fschkoeen areanfespedaityufor ateta of a s
6 questions. Each member will grade the question(s) they pose to the student.
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2. Submit the names of the proposed Comprehensive Examination Committee membe@ ao ulate
Studies @mmittee (via the BMEsraduate Adisor) for approval, along with the plan of study.

3. Provide your committee with your plan of study, including all of the courses that will be used to fulfill
your degree requirements;

4. Meet with committee members and select a committee chair. This chairpeay not be the
student’'s advisor (see following paragraph).
5. Submit the “Comprehensive Exam Committee Appoc

your written comprehensive exam
6. Students are encouraged to meet with the examination committeerftigqand to discuss the possible
scope of questions with them before the examination.

The student chooses whether to have afadace group meeting with all committee members or an email
meeting. If the student feels more comfortable with an actuatingg or has some faculty that are new to

BME comps, then meeting everyone at once may be beneficial. Aim to have as many committee members
attend as possible, and submit minutes of this meeting ®8MieGraduate Advisoor invitethe BME

Graduate Advisoto the meeting If the student chooses to leaan email meeting, once all details are

decided, the student will summarize these, in one email, and send to all committee members, as well as the
Graduate Advisor These will serve as the minutes.

Proposed examination questions and brief outlines afisak (on separate pages) must be submitted to the
BME Graduate Advisoat least 2 weeks prior to the examinatidrhe committee chair is responsible for
distributing the questions to the student, and returning copies of the completed examinatistuttetiteand
the other members of the Examination Committee. During the oral examination, the Chair of the
Comprehensive Examination Committéeconsultation with the other members of the Examination
Committeedetermines the agenda and directs the tresy.

Content and Grading of the Written Portion of the Comprehensive Examination

The written examination will be six hours in length (2 sessions of 3 hours each, on 2 consecutive days) and
wi || be based on mat er i al danaf study primatily core cotraeuk. 8 e s i r
guestions will be posed by the examiners; 1 day will consist of 3 life science questions, and the other day 3
engineering questions. Use of a cell phone during the written examination is prohibited. A eagly of
guestion and a brief outline of the solution, each on separate pages, will be submitted to BeaB vte

Studies Committetor review 2 weeks prior to the examination. The student will be required to submit
answers to 4 of the 6 questions. Phenanswered questions will be the first questions presented during the
Oral Examination. Students are encouraged to meet with the examination committee frequently while
preparing for the examination, and to discuss the possible scope of questions wiphidhéorthe

examination.

Thestudents written examination answers will be evaluated by the committee member who wrote the
guestion. The examination committee shall determine whether the student has passed the examination. E:

of the quesbins will be graded on HOO-points c a | e . A score of | ess than
cannot fail more than one out of the four answered questions, and the average of all four of the answered
guestions must be 70 or higher (a sum of 280 poittsow f 400 t ot al ) . The stuc

comments, should be returned to the student within 3 business days after the student completes the
11| Page



examination. A copy of the student’ s answetes t C
member, andraelectroniacopy kept by the BMEsraduate Advisor n  t h e eledirenidfilenita s

student fails the examination, the examination committee will advise the student on his/her deficiencies, anc
the written examination must be taken during the folloveegester for a second and final time. The second
written examination attempt must take place at least 3 months after the first affemypewing graded

written comp exam questionshe studenimust be inhe presence of the BM&Graduate Adviso(BME

Office located inOld Engineering, 11&), OR can be viewed in the presenceadBME faculty (Mentor or

Chair of Comp Committee) appointment must be made prior to viewing.

Scheduling of Oral Comprehensive Examination

BME encouragsstudents to take their oral Comprehensive Examinalioimg Fall/Spring termsThe Oral
Comprehensive Examinatimanbetaken3 weeksafterthe Written Comprehensive Examinationly if: a)
Written Comp Exam answers hesll been graded (keep in mind 1 week is held for grading of exam), b)
Student has passed written comp exam and Chair has submitted results to GraduateT@Gel@ga
Comprehensive ExamlUST be taken no later than three (3) morafter theWritten Conp exam

As of spring 2009, the Graduate College is no longer involved in the scheduling of theo@pmkGensive

Ex ami nat iAgplication fof @ra Comprehensive Examat i on f or Do formaovillzel Ca
replaced by the “OArmrho Comememte nefi vEBhe &bddentwillbeat | on”
responsible for going onlinga the Grad Path systeamd filling out the new formwhich will be routed tdhe

BME Graduate AdvisoandComp CommitteemembersPlease review the current Graduatdl€e policies

in regards to th&ral Comprehensive Examination

Content of the Oral Portion of the Comprehensive Examination

The oral examination is intended to assess the student's general knowledge in Biomedical Engineering at tt
level of the core BMEourses, and to examine the student in more detail in those areas pertinent to the

st u d ePtan of Study. As mentioned in the written examination section, the 2 questions not answered on t
written examination will be the first 2 questions presentedeabral examination.

The examination will last not more than 3 hours. Students are encouraged to meet with the examination
committee frequently while preparing for the oral examination, and to discuss the possible scope of questiol
with them prior tahe examination. Students in the past have scheduled practice or mock oral exams with
peers who have completed exams, to practice the format and style of the oral examination.

Advancement to Candidacy

When the student has passed the written and oral portions of the Comprehensive Examination, and the
Graduate Student Academic Services office has confirmed completion of the required courses on the appro
doctoral Plan of Study, the stent will advance to doctoral candidadfe Chair of thecomp committee must
complete théResults of the Oral Comprehensive Examination for Doctoral Candidacy.fdms formis
availablein the GradPath system i#Access The form should be submittedectonically where it will be

sent to the Graduate College for recordifjease reviewhe current Graduate College polifor details of
completing this form.
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Dissertation/Prospectus Form

Every student in a doctoral program needs to laavapprovedlissertation prospectus or proposal file within
their department. As soon as the student has an approve&uabcius/ proposeh file with the department, the
d e p ar tQreeluate Advisowill submit the prospectus/proposal conditional form in Gath on behalf

of the student.

Selection of the Dissertation Committee

The composition of the Comprehensive Examinatiom@itteeand the Dissertation Research Commitiae

be the same, but is eft differentThe st udent must complete the “Doc
Ap poi ntormeiathe’Grad Path systenthe requirements regarding tenure and temliggble status

for Dissertation Committee members are the same as those for the Campwekxamination Committee.

The chairperson for this committee is decided by a vote between members of the committee. The committe
must consist of at least four faculty membess of which must be BMEacultyand one which must

represent the minorSeecurrent Graduate College policiex additional criteria for composition of the
Dissertation committee.

The Student must meet with the dissertation committee at least once per year, beginning within one year of
approval of their Plan of Study, ttdlav an evaluation of progress and to receive feedback.

External Reviewer

It may be appropriate that an external reviewer be appointed to the dissertation committee. Most often this
person is from outside the University of Arizona. However, if circunegtsmarrant, this person could be

from within the University of Arizona. The concept of having an External Reviewer is to add strength and
expertise to the Committee that may not exist within the University of Arizona. If an External Reviewer is
chosenit is strongly recommended that this occur early to allow this person to make significant contribution
to the student’s graduate progr am. 't I s expect e
participation by the External Reviewer. Thidernal reviewer is not a voting member of the student's
committee (unless the student petitions the Graduate College for an exception as noted above).

Final Oral (Dissertation Defense) Examination

The final examination is your dissertation defense. &kertation committee members must be present for

the dissertation defense, either in person or via teleconfer@RCEANNOUNCEMENT OF FINAL ORAL EXAMINATION”

FORM IS A REQUIRED FORM THAT MUST BE SUBMITTED AT LEAST 10 WORKING DAYS PRIOR TO THE EXAMINATION (DEFENSE) DATE.

This form is &ailable inthe GradPath system i#Access. The form should be submitted electronically
through GradPath where it will be routed to tlBME Graduate Advisgr t he st udent’'s cor
the Chair of the program ar@hair of the minor area of study for their review and approval. Doctoral
students are required to attend the weekly BME seminar and present their dissertation research during the |
year in the program.

Inclusion of Published Papers in the Thesis/Dissertation

Upon recommendation of the student 'BME Gralunatednograann d
permits dissertations and theses to include published and submitted geg@ersduate College Dissertation
Formatting Guideln addition to the requirements contained in the Graduate Callede BME students

must adhere to the following guidelines:
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1. Each paper included in the thesis/dissertation must contain significant effort from the, stnddre
substantially written by the student. The body of the dissertation must include a description of which
parts of each paper include the student’s or.i

2. The thesis/dissertation may include papers that are published in, adogptedubmitted to refereed
journals. Other publications (e.g. conference proceedings;afereed journal papers, or book
chapters) may be included if approved by the

3. ltis the responsibility of the emtor and the thesis/dissertation committee to assure that each paper
includes the significant effort of the student.

4. A student’'s thesis/dissertation committee mus
included papers.

Penultimate Draft of Dissertation

Submit copies of the draft of your dissertation document to your committee. Make sure you allow adequate
time for your committee to review and for you to prepare the final version. The final version must be
submitted to th&raduateStudant Academic Service®ffice at least two weeks prior to the Library deadline.

For information regarding the preparation of the dissertation, see the graduate college wehsiterient
samples and templates

Final Copies of Dissertation Document

Pleasesee the Graduate College fanrent requirements of microfilming and archiving of the final

dissertation Also, be aware of requirements of a letter from the Human/Animal Subjects Committee (IRB or
IACUC) if work in included in your dissertation projegas subject to such a review.

One finalelectroniccopy of the final dissertatiois to beemailedto theBME Graduate Advisor

Please check with the Graduate College for appropdiates and deadlindar submission of dissertation
documents and formsif a particular semester.

Minor in Biomedical Engineering (Ph.D. Students Only)

The Graduate College requires all Ph.D. students to complete a "minor” program of study. Ph.D. candidates
other disciplines may select a minor in Biomedical Engineerinfectiife Fall 2A.6, the Doctoral minor is 9

units: 9 units of approved BME core courses (BME 510, 511, 516, 517, 56 57565686).

1 Life science majors are not required to take 510/511, but will take 9 units of 516, 517, 5&I, /566,
or 586

1 Engineeringand Imaging majors will take BME 510 and 511, plus one of 516, 517, 5615B660r
586.

Completion of these courses with a "B" average for the required units is necessary for granting of the minor
BME does not require representation at the writtem@ehensive Examation, but does require a BME

faculty member to be present at the oral examination, and-&l\MEed material must be covered. The
student’' s dissertation (Doctor al f BMEdatcultyonensber. e x ar
This committee member must be present at the dissertation defense, either in person or by teleconference.
BME Program should receive a copy of the student
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mi nor i n BME. -BVMBmmjoasdwvdeot’ ¢ meahor) cannot ser Ve
BME minor.

A BME Doctoral student may choose to major and minor in Biomedical Engineering, i.e. obtain a "Distribute
Minor in Biomedical Engineering”. The distributed minor consist8 wfits of formal graded course work in
any area of Biomedical Engineering (excluding major course work, seminars, and lab rotations).

Master of Science (MS) Program

Al | Master’s students in the program mungthe t ake ¢
following courses:(a) five Biomedical Engineering core courses (BME 510, 511, 516, 517, 56/ /66,

586); (b)3 units of a BME approved ethics course; (c) BME seminar and student forum every semester
offered, but only four units will count towasdhe degree; (d) unit of Research methods in Biomedical
Engineering (lab rotations); (e) 9 units in graduate engineering, life or physical sciences, or mathematics
courses; and (f) 6 units of BME Thesis; and (g) remaining units which may be chosershyddmt to

supplement their plan of study. A final thesis defense is required. The units of (e) and (g) will focus on the

student’s biomedi cal engineering research intere
student’ s un dandpgovidedhe atident vdtle tgersikdlls necessary to complete the research.
The courses wil/l be established in consultation

chosen should be based on t Apeendxfouadartraltlistsf coarses)a o f

Master’s students must register for at | east 12
students must register at least for the minimum number of units which leads to completiale gfes|
requirements by the end of the fourth semester, which satisfies Graduate College requirements, and which
satisfies requirements of their funding dmeurce,
status must meet minimum Graduate €gdl requirements.

The student and mentor should develdpgn of Study for the MS degree as soon as possible and no later
than March 1 of the first years. This Plan of Study identifies courses to be transferred (if any) from other
institutions, coursesompleted at the University of Arizona to be applied toward the degree, and any
additional courses that may be needed to fulfill the requirements for the degree, along wifageone

summary of the proposed thesis (background/significance and aimsiaggcind a listing of the proposed
Thesis committee members. The student submits the Plan of StudyBidEh&raduate Advisqgrand it will

then go to thdME Graduate Studies Committéss review and approvaDnce approved, tiBME Graduate
Advisorwill notify the studentand the student will then submit the approved Plan of Study to the Graduate
College Degree Certification Office througfe GradPath system Vi#Access. If the student and mentor

alter the original goals, dramendedl |aR of Study shall be submitted to t@ME Graduate Advisoand

onward to the Program Committee for approvall | Master students must con
Appoint ment ™ f o rsystem whathebr hot theGiudet haB a dorhmitt€ee MS Thesis
committee should be composed of at least four members, two of which must beeBM&or tenure eligible
faculty. The MS Thesis committee should meet within six months of submission of the Plan of Study, but nc
later than the beginning of the second year

Theformat for the thesishall follow the instructions specified by the Graduate College. Students shall
complete 6 units of BME Thesis and perform original laboratory research. A complete draft of the thesis
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should be delivered to all membersofthe udent ' s g r acdaieathae 4 weekspnoid thiee e
anticipated MS defense date. All thesis committee members are required to be present at the defense, eith
person or via teleconference. After successful defense and final editingloésigeas per instructions from
the student’s committee at t he dbarbnecogy®fthe thésistothe u C
BME program. Please see theaduate College for requirements of microfilming and archivirtese.

In certay OANDdzya I yééa § Yéyd 2NJ YI & &dz33S aBME GraduatadAihVEorR & |
BME Graduate Studies Committékair to discuss.

Transfer from MS to PhD
Any BME graduatestudent wishing to transfer from theureent MS program into the PhD program must
complete the following:

1. Students must submit an official graduate application through the Graduate College
http://grad.arizona.edu
2. Letter of support from mentor (PI) stating that the candidate:

a. Isin good academic standing (GPA 3.0 or highenjigteatory Progress from Graduate
college website- http://grad.arizona.edu/academics/policies/acadgmiicies/satisfactory
academieprogresk

b. Will have continued mentor support (funding) while matriculating in the program (or until
graduation)

Transfer Credits

In some cases, certain degree requirements may be waived if equivalent course work has been completed
previously. Please see Graduatdl€ye policies for transferring credits. Once Graduate College policies
have been followed, tiBME GraduateStudiesCommittee will review requests and make decisions about
course acceptance. Please contacBiYi& Graduate Advisofor more information.

Matriculation of MD-PhD students in BME PhD program
Review Program Overview from the MBhD websitenttp://mdphd.medicine.arizona.edu/admissions

1. 2rotations R credit hours) will be completedipr to entering the BMEPhD program (typically
completed in the summers following Year 1 & 2)

2. The MD-PhD student will receive a minor in medicine (9 credit hours) for completion per guidelines

3. Applicable core courses may be waived if taken previouslyaver level and with approval by
course instructoiStudents will need to take same total number of credits for graduate degree.

4. BME 517 is a required course and must be taken by students in spring semester

5. An additional 12 credit hours in coursework @gt@able for the BME MUST BE COMPLETEIQNot
to include seminar/forum or dissertation). It is advised that these courses provide the proper
foundation for the Comprehensive Exam and dissertation (research) work.

6. The Comprehensive Exam will be taken ateéhd of Year 1 in the BME program.
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Accelerated Master’s Program (AMP)

Students take 12 units of BME courses in their senior year (BME 510: Biology, BME 511: Physiology, BME
517: Bioinstrumentation, plus one of the following: BME 516: Bioimaging, BME 5&inBchanis, BME

561: Biomaterials, BME 57Biomedical InformaticsBME 586:BiomateriatTissue Interactionsr'hese
courses apply towards both t he BRanbf&iudymustsbe and Me
submitted to the BMEsraduate Programifice no later than May 1st of the senior year (October 1st for
students admitted for Spring)he student submits the Plan of Study toBME Graduate Advisqmwho will

send itto theBME Graduate StudigSommittee for review and approval. Once approtteelBME Graduate
Advisorwill notify the student and the student will then submit the approved Plan of Study to the Graduate
College Degree Certification Office throutfe GradPath system VidAccess. The form will then be routed

to theBME Graduate Adisor, t he student’s committee members, t
minor area of study for thefinal review and approvaAfter completion of all Bachelor requirements,
awarding of a “B” or better i rREtsthoentsBvM Be recammensles s ,

for graduate status and enter the Master’'s progr

During the second year of the program, students will take the following courses:(a) one Biomedical
Engineering core course (BME 510, 511, 516, 517, 561,5566586); (b 3 units of a BME approved ethics
course; (c) 1 unit each of BME seminar and student foruni; ¢aitof Research methods in Biomedical
Engineering (lab rotations); (e) 9 units in graduate engineering, life or physical sciences, or mathematics
courses; ad (f) 6 units of BME Thesis; and (g) remaining units which may be chosen by the student to

suppl ement their plan of study. A final thesis
will focus on the st uebearchintesestdsuah that the cowrdes cenmplgmenterer i
broaden the student’s undergraduate degree and ¢
research. The courses wil/ be est abhesissommittee.iThe c C

courses chosen should be based on the student’ s
courses).

The AMP is not intended for students who wish to eventually obtain a PhD. If a student is subsequently
admitted to te PhD program, only units taken during the graduate year will be eligible for consideration of
transfer into the PhD program.

For AMP Admissions informationan be foundhere

PROGRAM TIMELINE:

The following is the general time frame in which students are expected to progress through the program in
Biomedcal Engineering. Typical grids of course work are included at the end of this handbook. Receipt of
program funds is contingent upon satisfactory progress along and adherence to the timeline; requests for tir
extensions may be submitted to BME Graduge StudiesCommittee.

YEAR 1
Complete BME 510, 511, 517, two of three-Bimphasis courses (BME 56@iomechanics; BME 516
Bioimaging;BME 577- Biomedical Informaticsor BME 561 or 586- both Biomaterials), an8LHS 649
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(Ethics) with a grade of "B" dretter and demonstrate satisfactory mastery of written and oral communication
skills, to pass the Ph.D. qualifying examination.

Begin laboratory rotations BME 597G with the goal of choosing a faculty mentor and research project by the
end of this year.

Attend midyear meeting with program chair.

By the end of your first (M.S. students) or second (Ph.D. students) semester, you should have chosen a me
from the Biomedical Engineerirfgculty. To formalize your selection, you and your mentor must submit a
letter, indicating your choice and youBMEGeaduate r’ s
Advisor. See additional information under "Mentor Selection”.

Masters students must prepare, in conjunction with their faculty mentor, and sutheiBdE Graduate
StudiesCommittee, a proposed Plan of Study by Mal&lof their first year.

The BME Graduate Studi€ommittee will evaluate student progress, annually, using input from both the
student and mentor. All studemsist submian Annual Rport each year.

YEAR 2

At the beginning of the second year, Doctoral students should prepare, in conjunction with their faculty
mentor, and submit, to tiBME Graduate Advisqra proposed Plan of Study, no later titober % of their

third semesterYou and your mentor should work on this together. This Plan of Study should be revised anc
re-submitted as changes occur throughout your graduate studies. You should have established your major
minor fields of study and have determined the necessamge sequences. You should also be in the process
of formulating a Doctoral dissertation research project, and conducting preliminary experiments.

M.S. students should complete all required coursework including 6 credits of BME 910 thesis or 3 units of
BME 909 Master’s report (see Program Office for
defended to obtain the M.S. degree.

Doctoral students should have formed, and be meeting with, their Comprehensive Examination Committee,
and comple&e their Comprehensive Examination in the second year, no later than the fourth semester. The
Comprehensive Examination consists of written and oral portions (see abovelughested that you

schedule several meetings to discuss the possible scgpestions with your committee.

Note that to remain eligible for Program funding, youst completehe Comprehensive
Examination by the end of the fifth semester. Coordinate the examination and schedule with the
BMEGraduateProgram Office.

Doctoral sudents must also submit, with their annual Progress Report, a 1 to 3 page research proposal with
their suggested research aims (which can be an expansion, if necessary, to what is submitted with their Pla
Study).
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[The remainder of the TIME LINE appti® students working toward the Ph.D.]

YEAR 3
At the end of your third year, you should have completed the lecture courses required for a major in
Biomedical Engineering.

No later than your fifth semester in residence, finalize a Dissertation Comniitieezarlier you meet with

the committee members, the better. Inform your committee of your Plan of Study and your research project.
Solicit input from the committee members during the writing of your Research Proposal. Note that students
are required todwe at least one meeting per year with the dissertation committee, during-$eao8e

frequent meetings are recommend@&gped, electronieninutes of these meetings must be sent to all
committee members, and a copy sent taBlE= Graduate Advisor

At the end of year three, with their annual Progress Report, students must submit a formal research propos:
to 5 pages in length, approved by their dissertation committee. -dopteral proposal submitted to an
outside agency would meet this requiramme

YEARS3 -5

Complete the presentation of the required-feitigth seminar. This seminar is one of two that you are

required to give (the second may be a part of your final defense). It is your responsibility to contact the
chairperson of the seminseries to be included in the list of scheduled speakeaxh year, update the
previous year’'s research proposal, and submit wi

FINAL SEMESTER
Present your dissertation research at one of the weekly BME seminars during the lasesiakirce.

Obtain the "Manual for Theses and Dissertatiamsthe Degree Certification website at
http://grad.arizona.edu/gsas/dissertatitieses This manual contains the directions fomrmatting your
dissertation; however, you and your mentor should determine the overall organization of the dissertation. It
the responsibility of your Mentor to proof your dissertation.

The original form, the "Announcement of Oral Defense Examinatrarst be submitted to tl@raduate
College Degree Certification Office through the Grad Path Syatdeast two weeks before the date of your
final examination.Once you submit the form electronically, it will be routedapprovalby theBME
GraduateAdvisor, your committee members, your mentor andBME Graduate Studies Committee Chair.

Penultimate copies of your completed dissertation manuscript must be distributed to your committee members at leas
three weeks before your final examination.

After passing your final examination, a final copy of your dissertation must be subetgttnicallyto the
BME Graduatd’rogram Officeand to UMI/Proquedbr archiving purpose$lease visit
http://grad.arizona.edu/gsas/dissertatitiieses/submittingour-dissertations

Questions regarding submitting forms, Graduate Representatives, and/or deadlines should be directed to th
BME GraduateProgram Office.
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TEACHING

The Biomedical Engineering faculty believes that teaching experience is an integral part of the graduate
training program. Accordingly, all students are encouraged to participate in teaching activities throughout
their tenure in the Program. Students aot expected to present formal lectures in the first semester, but
generally assist the faculty by tutoring or teaching small groups of students in laboratory.settings

PROGRAM ADMINISTRATION

1. TheBME Graduate Program administered bg BME Graduat&tudiesCommittee(GSC) which is
chaired by the Associate Head for Graduate Affairs in the Department of Biomedical Engineering.
The GSC reports to the Head of the Department of Biomedical Engineeringrasgasasible for
curriculum and course developmesnaluation of graduate student progress, maintenance of the
Graduate Handbook (which states the policies and procedures for graduate education), mediation of
concerns and grievances of graduate students and development of the financial planddutte gr
Program.

2. A Graduate Recruitment and Admissions Committee (GRA@sponsible for publicizing the
graduate program, recruiting applicants, evaluating applicants, and recommending admission of
gualified candidates.

FINANCIAL STRUCTURE

The funds utized by theBME Graduate Rbgram to support graduastudent stipends are derived from
Research Grants, Training Grants, Graduate College Fellowships, and faculty contributions. In general, the
funds dictate the number of students supported by thednogSince the NIH training grant stipends and

some of the teaching assistantships are lower than the levels approved by ti&M&tdProgram, these
stipends may be supplemented by the faculty mentor of the Program.

For the semester of their expetigraduation, and each successive semester afterward, students will receive
support on a pesemester basis, prated if necessary from the fiscal year rate. A student at any level whose
stipend is prerated will still receive the full amount of theirgistration fees.

It is the intent of the BIE GraduatéProgram to provide financial support utilizing a combination of Program
funds and mentor contributions with the stipulation that adequate progress is being made towards the degre

Students are eligibl® increase to the Graduate Associate stipend rate the beginning of the next spring or fal
semester after they successfully pass the wrétteloral componentsf the Comprehensive Examinatiand
haveall of their Plan of Study credit courses completed

Pre-doctoral Fellowships

The Program encourages individual students to seek supplementary funding. The advantages of seeking p
doctoral fellowships are that it provides you with an opportunity to develop-gréimtg skills, it brings

prestige to th&rogram, enables the Program to recruit more students, and permitsypplament

(increase) your stipend. TBME Graduate StudieSommittee can provide guidance in this endeavor by
identifying potential funding agencies. The student is expectedtmthe proposal in consultation with the
mentor and/or with the advice of tBME Graduate StudieSommittee.
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Conferences

The Program believes that participation in scientific meetings and conferences is an important experience ft
graduate students aedcourages all students to submit work for presentation at national meetings. To aid in
this activity, BMEgraduatestudents can apply to the Program for travel support after their first year. The
intent of the Program is that BMifaduatestudents arable to attend one national meeting per year. Students
applying for travel funds are expected to have submitted an abstract/paper to the meeting/conference as the
presenting author. Students are also expected to be in good standing with the Progragressing

towards their degree along the appropriate timeline. Travel Request Application Forms are available in the
Appendix. The program encourages all students to also apply for travel awards from sources outside the
Program. One such possibilitytree Graduate and Professional Student Travel Grant @&R8C)- Contact

the Graduate College at 68091 to receive copies of the application forms and attachments.

Outside Activities

The Program believes graduate studies and research arg¢iméudiffat. BME graduatestudents are

expected to work diligently towards timely completion of their degree, and to avoid outside activities which
could have a significant negative impact on their research and education. Graduate studies can require a ti
commiment that is extensive and/or outside of standard working hours.

Students considering, or currently engaged in, activities which could potentially create a conflict of interest,
a conflict of commitment, should discuss these activities witBBME Graduate Studies Committ&hair

and their mentor, if applicable. According to the UA Office for the Responsible Conduct of Research,

b/ 2y FtA00&a 2F LydSNBaid SEAalG 6KSY |y AYRADARdZ f @& LIS
' YADGSNARAAGE NBaALRyaAoAftAlGASaAD I 2y FEtAO0Ga& 2F [/ 2YYAGYSy
execution of his/her University responsibilities. Conflicts are not unethical or evidence of misconduct; rather, conflicts
are situations that must be identified and managed to prevent damage to the individual, the research, and the
institution.” Examples of activities which could create potential conflicts include, but are not limited to:
employment (paid or unpaid) outside tPigram, taking courses (at UA or elsewhere) not on the approved
plan of study, service or volunteer work which requires a significant time commitment and/or restricts hours
available to graduate studies, and ownership or involvement in a company. Pligneemt outside the

Program may be prohibited by the stipulations of a student's funding source. If in doubt about a possible
conflict, discuss the situation with tBME Graduate Studies Committ€hair and/or mentor.

Intellectual Property

Under mostircumstances, intellectual property (IP) developed at the University of Arizona is the property of
the University, regardless of the employment status of the student. Students with IP concerns or questions
encouraged to discuss them with their mertteBME Graduate Studies Committ€hair, and the UA

Office of Technology Transfer.

Mentors and lab directors should make clear to the student what, if any, intellectual property of the laboratol
should not be discussed publicly. The student's pamgits, and posters should be approved by the lab
director/mentor (as well as any other authors) prior to each publication or presentation.
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Deadlines

Any student that misses a stated deadline, for items relatedBdviBesraduate Studiesdinmittee, wil be
required to submit a lettéo theBME Graduate StudieSommittee stating why the deadline was missed, and
also have their mentor sign the letter before submission BMteGraduate StudieSommittee will consider
the request, but does not guarartteematter will be considered before the next schedsiMdé Graduate
StudiesCommittee meeting. If the student chooses to not write a justification letterBdtBe&sraduate
StudiesCommittee, the item will be on the agenda of the next scheBMEtGradiate Studie€ommittee
meeting. Visit the Graduate College &ttp://grad.arizona.edfor additional information regarding graduate
deadlines.
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Appendix |
BME 597G- Laboratory Rotation

Student
Rotation Advisor
Please indicate rotation period (each rotation8véeek period):

Rotation 1 Rotation 2

Average number of hours per week:

Upon completion of the rotation, the student will prepare a summary of¢benptished research and the training
experience. The Rotation Advisor will review and approve the final rotation report. Research activities may
change during the rotation, yet beginning with an initial research plan can provide a beneficial rotatiemexp
for the student.

Research activities to be performed:

*Student & Rotation Advisor’s electronic signature required. All forms must be turned in, typed and
emailed to Andrea Anduaga (aanduaga@email.arizona.edu) prior to start of rotation.

Signatures
Student Name Date
RotatonAdvi sor’ s Name Date

23| Page


mailto:aanduaga@email.arizona.edu

Appendix 11
BME 597G Laboratory Rotation Final Report

Student

Rotation Advisor:

Please indicateompleted rotation period (each rotation is8week period):

Rotation 1 Rotation 2

Summary of research activities accomplished & training experience learned:

Rotation Advisor Comments:

*Student & Rotation Advisor’s electronic signature required. All forms must be turned in, typed and
emailed to Andrea Anduaga (aanduaga@email.arizona.edu).

Signatures

Student Name Date

Rotation Advi sor’s NameDate
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Appendix III

Partial Listing of Courses Available for Graduate Credit

The following list is not meant to be complete or exhaustive, but represents course offerings students in the
Biomedical Engineering Program have taken in the past. These courses may or may not currently be offere
by the respective departments. Please consult the current University Schedule of Classes for class offering
and availability. Additional graduateviel courses in these and other departments may also be taken for
graduate credit at the discretion of the student and their mentor.

Department/ Course number

Title

Aerospace and Mechanical Engineering (AME)

563
566
583
588
662

Biosystems Engineering (BE)
501

513

523

547

552

581b

587

Animal Sciences (AN S)
535
585

Biochemistry (BIOC)
564
565
567
572
585

Cell Biology & Anatomy (CBA)
565a
575

Cancer Biology (CBIO)
555
589

Finite Element Methods

Biomechaircal Engineering

Micro Biomechanics

Micro andNano transducer PhysiesdDesign
Micromechanics

Research Methods in Biosystems Engineering
Applied Biostatistics

Biosystems AnalysiandDesign
SensorandControls

Globalization, Sustainability and Innovation
CellandTissue Engineering

Metagenomics: From Genes to Ecosystems

Biotechnology in Animal Science
Domestic Animal |Bdocrinology

Neurophysiology: Sensorimotor Perspective
Enzymes

Computational Biophysics

Cell Regulation

Biological Structure 1

Fundamentals of Light Microscopy &lectronic Imaging
Special Topics in Biological Imaging

Cancer Therapeutics
Cancer Genetics
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Chemical & Environmental Engineering (CHEE)

554 Law for Engineers and Scientists

570 Fundamentals of Polymeriaterials

573 Biodegradation of Hazardous Waste Compounds
577 Physiological Basis of Microbial Treatment Processes
580 Bioseparation Techniques for Engineers

581 Bioreactor Engineering

585 Biomedical Transportation Phenomena

586 AdvancedBiomedical Engineering

Chemistry (CHEM)

534b Practical Nuclear Magnetic Resonance Spectroscopy Lecture
584 Nuclear Magnetic Resonance Spectroscopy

Computer Science (C SC)

570 Foundations of Artificial Intelligence

Ecology & Evolutionary Biology (ECOL)

568 Comparative Physiology

579 Art of Scientific Discovery

Electrical & Computer Engineering (ECE)

525 Reverse Engineering

531 Image Processing Laboratory for Remote Sensing
532 Computer Vision

533 Digital Image Processing

541 Synthesis of Control Systems

548 Adaptive Control Systems

559 Fundamentals of Optics for Electrical Engineers
579 Principles of Artificial Intelligence

Materials Science & Engineering (MSE)

503 Applied Surface Chemistry

504 Optical Spectrasopy of Materials

509 Transport Phenomena

510 Thermodynamic Characterization of Materials
512 Physical Chemistry of Materials

520 Optical Materials for Soliebtate Laser Systems
523 Electrochemistry in Materials Science

532 Solid-Fluid Reactions

533 Imperfections in Solids

534 Advanced Topics in Electronic Materials

535 CorrosionandDegradation

540 Thermodynamics of Condensed Phases

551 Atomistic Computational Techniques in Materials Science
552 Nondestructive Evaluatiorf daterials

557 Integrated Circuit Laboratory

560 Materials Science of Polymers

561 Biological and Synthetic Materials
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562
565
570
571
572
588

Mathematics (MATH)
509

Microbiology & Immunology (MBIM)
695b

Molecular & Cellular Biology (MCB)
511

512

516

577

695e

Neuroscience (NRSC)
502
582
584
586
588
589

Optical Sciences (OPTI)
508
538
630
638

Pathology (PATH)
515

Pharmaceutical Sciences (PHSC)
507
610

508a
609a,b

Pharmacology/Toxicology (PCOL)
550
551
620
653

Structure and Properties of Polymers
Microelectronic Packaging Materials
Technology of Polymers and Ceramics
The Formatia and Structure of Glass
Kinetic Processes in Materials Science
Scanning Electron Microscopy

Statistics for Research

Immunopathology

Topics of Mdecular Biology
Biological Electron Microscopy
Bioinformatics and Genomic Analysis
Principles of Cell Biology

Science, Society and Ethics

Principles of Neuroanatomy

Topics in Neural Development

Cellular Neuobiology

Intracellular Messengers

Prin. Of Cellular & Molecular Neurobiology
Principles of Systems Neurobiology

Probability and Statistics in Optics
Medical Optics

Biomedical Optics and Biophotonics
Advanced Medical Imaging

Basic Human Pathology

Pharmacokinetics

Pharmaceutical Solig®danotechnology & Solibtate
Particle Engineering Design in Drug Delivery
Pharnacokinetics Discussion

Pharmacokinetics

Drug, Disposition and Metabolism

Molecular Biology of Pharmacological Agents
Principles of Pharmacology
Neuropharmacology
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Physics (PHYS)
502
530

Physiological Sciences (PS)
503
595
601
602
610
620
625
696
697

Public Health (CPH)
576a
576b

Medical Physics
Introduction to Biophysics

Cellular and Molecular Physiology
Colloquium

Systems Physiology

Readings in Systems Physiology
Research Methods in Phgkgy
Intro to Systems Neurophysiology
Human Neuroscience
Seminar/Forum

Workshop (tutorials)

Biostatistics for Public Health
Biostatistics for Research

Speech, Language & Hearing Sciences (SPH)

649

Surgery (SURG)
800

815L

815F

815H

Systems & Industrial Engineering (SIE)
510
511
530
551
577
578
585
685

Veterinary Sciences (V SC)
543

Survival Skills for Students

Intro to Surgical Research

Orthopedic Biomechanics/Biomaterials
Orthopedic Surgical Research
Lymphvascular Sys. Health & Disability

Behavioral Judgment and Decision Making
Human Factors and Ergonomic Design |l
Engineering Statistics

Modeling Physiological Systems

Introduction to Biomedical Informatics
Artificial Intelligence for Health & Medicine
Robotics and Automation

Advanced Topics in Robotics and Automation

Research Animal Methods
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Appendix IV

CODE OF RESEARCH ETHICS

Subscribed to and Adagd by the Univesity of Arizona Faculty Senatm; December 7, 1998 for University of Arizona
Faculty and Research Personnel

We the members of the University of Arizonad@fJA) faculty and Uof A researchers (hereafter: research community)
are engaged ithe quest for knowledge, in scholarly and artistic pursuits (hereafter: research) with the ultimate goal of
benefiting humankind. Our quest is founded on the fundamental principles of honesty and trust.

I. In fulfilling our obligation to the public aswahole, we expect that all individuals within the U of A research
Community shall:

1 promote and follow research and professional practices that enhance the public interestlagidgyell

9 use public and private funds responsibly in the pursuit of rdseaeavors;

91 adhere to government and institutional regulations for research such as those ensuring the welfare of human
subjects, the welfare of fellow researchers, the comfort and humane treatment of animal subjects and the
protection of the public anth¢ environment; and

9 report research findings resulting from public and private funding in a full, open, and timely fashion to the
relevant research community;

. In fulfilling our obligations to our colleagues, we expect that all individuals within tbEAJresearch

Community shall:

have actually carried out experiments, projects and other scholarly activity in the manner reported,;

represent their best understanding of the work in their descriptions and analyses of it;

accurately describe experimenta¢thods utilized in sufficient detail to help insure their repeatability by others;

share unique propagative materials developed through puhlintied research with others in the field in a

reasonable fashion;

not report the work of others as if it wereir own; strive to insure that due recognition is given where credit is

due to collaborators including students and trainees;

9 adequately summarize previous relevant work and ideas with proper attribution to those who pioneered the
work;

1 when acting as véewers or editors, treat submitted manuscripts and grant applications confidentially and
refrain from inappropriate use;

9 and disclose financial and other interests that might present a coffiiterest, and make every effort to avoid
such conflicts peceived or real.

= = =4 =4 =9

[l In fulfilling obligations to students and trainees, we expect that all individuals within the U of A research

Community shall:

1T provide training and experience to advancandmnglfe st
the importance of ethical practice and behavior;

1 provide appropriate support in advancing the careers of students and trainees;

91 recognize publicly and appropriately the scholarly contributions of the trainees;

1 encourage and support the publicatas results of trainees' research in a timely fashion without undisclosed
limitations; and

1 work together to create and maintain a working environment that is safe and that encourages individual
integrity, plurality, open communications, and fairness witliegard to gender, race or belief.

29| Page



Appendix V

Biomedical Engineering Ph.D. Course Requirement Worksheet
(Include in Plan of Study)

Submit Ph.D. Course requirement worksheet, 1 paragraph summary of proposed dissertation research area,
and a listing of proposed Comprehensive Examination and Doctoral defense committee members. Due no later
than October 1 of 3rd semester.

Name
Date
Prior Degree
Minor
Required Units Semester(s) Grades
BME 510 (3) — Biology for Biomedical Engineering Fall
BME 511 (3) — Physiology for Biomedical Engineering Spring
BME 517 (3) — Measurement and Data Analysis in Biomedical Spring
Engineering

Choose at least two different focus areas (6 units total) of:
BME 516 (3) — Biomedical Imaging (ral)

BME 561 (3) — Biological and Synthetic Materials (rall)

BME 566 (3) — Biomechanical Engineering (rali/spring)

BME 577 (3) — Intro to Biomedical Informatics (rall)

BME 586 (3) — Biomaterial-Tissue Interactions (spring)

SLHS 649 Survival Skills & Ethics (3) Spring
BME 696A Seminar/696C Forum (1)

(6 units required)
BME 597G Rotation (2)*

Graduate Coursework (15 units) — List:
Level 500+ courses, dependent on approval of mentor and Graduate Studies Committee

Units in the Minor (min. 9)
Minor unit amount based on that program’s requirements

BME 920 Dissertation (min.18 units)

TOTAL = 68 minimum TOTAL =
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Appendix V

Biomedical Engineering MS Course Requirement Worksheet
(Include in Plan of Study)

Submit MS Course requirement worksheet, 1 paragraph summary of proposed thesis research area, and a
listing of proposed Thesis defense committee members. Due no later than March 1 of 2nsemester.

Name
Date
Prior Degree

Required Units Semester(s) Grades

BME 510 (3) — Biology for Biomedical Engineering Fall
BME 511 (3) — Physiology for Biomedical Engineering Spring
BME 517 (3) — Measurement and Data Analysis in Biomedical Spring
Engineering
Choose at least two different focus areas (6 units total) of:
BME 516 (3) — Biomedical Imaging (ral)
BME 561 (3) — Biological and Synthetic Materials (rall)
BME 566 (3) — Biomechanical Engineering (rall/spring)
BME 577 (3) — Intro to Biomedical Informatics (rall)
BME 586 (3) — Biomaterial-Tissue Interactions (spring)
SLHS 649 Survival Skills & Ethics (3) Spring
BME 696A Seminar/696C Forum (1)
(4 units required)
BME 597G Rotation (1)*
Graduate Coursework (9 units) — List:
Level 500+ courses, dependent on approval of mentor and Graduate Studies Committee
BME 910 Thesis (6 units) or BME 909 Master’s Report (3 units) and
additional coursework (3 units)

TOTAL = 38 minimum TOTAL (overall, not current) =
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Appendix VI

BIOMEDICAL ENGINEERING GRADUATE STUDENT ANNUAL REPORT

Semester/Year of First Enrollment:

Name: Mentor.

Laboratory Rotations/Experiencd&or first year students, list your lab rotations and include a description of efforts made to
identify a Mentor. For students who haveritified a lab, describe overall laboratory experiences. (Use back of page if necessary).

Meetings with Committee(All students are required to meet at least annually with their research/dissertation committee, beginning
within the year after appwal of their plan of study. Comp exams mat fulfill this requirement. Listll dates since formation of
committee.

Other BME Program Activitiegcommittee participation, participation in recruiting, poster, or seminar presentations, social
activities, etc.) List title/description and date(s)

Membership in Professional Societies and/or Community Service:

Teaching Activities

Professional MeetinggName of Meeting, Location. Give title, if you presented)

Publications (Refereed artickg abstracts. Full bibliographic citation)

Honors & Awards Received

Student signature Date

Mentor/Advisor signature Date
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Mentorship Evaluation Form - Biomedical Engineering Program Student Annual Report

To be completed byainee for primary mentor; additional forms for secondary mentor(s) can be provided if desired.
All evaluations will remain confidential to tH®ME Graduate StudieSommittee.
This evaluation is for (circle one): Primary Mentor Secondary Mentor

Name of mentor

Circle one: 1= Disagree strongly = 2= Disagree 3= Agree 4= Agree strongly

Topics Rating Comments (Additional comments may be writter
on back of this form)

Intellectual Growth and Development: Helps
me become increasingly independent in
identifying research questions and conductin

and publishing my research 1 2 3 4
Helps me develop my capacity for theoretical

reasoning and data interpretation 1 2 3 4
Provides thoughtful advice on my research

progress and results 1 2 3 4

Professional Career Development:
Provides opportunities for me to meet with
visiting scientists, faculty and peers 1 2 3 4

Maintains balance between supporting his/he
own research and developing my own career] 1 2 3 4

Provides training in the skills needed to ment

others 1 2 3 4
Academic Guidance: Provides advice on my

coursework andcademic goals 1 2 3 4
Ensures that | am firmly grounded in rules

regarding good laboratory practice, ethical 1 2 3 4

behavior and scientific responsibility

Skill Development: Helps me to work

effectively with otheiindividuals 1 2 3 4
Provides constructive feedback on my

presentation and writing skills 1 2 3 4
Personal Communication: Listens carefully to

my concerns 1 2 3 4

Takes into account gender, ethaiad cultural
issues in interacting with me

Is appropriately accessible to me

Serves as Role Model: Conveys high ethical
standards and concern for research subjects
lllustrates active teamwork and collaboration

l_\
N
w
N

l_\
N
w
N

lllustrates good work habits
lllustrates good mentoring skills

N
NN NN
wlw|l wlw
Al B>
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Appendix VII

Sample Format for Mentor Acceptance Letter

(Substitute attial information for examples italics; both the faculty advisor and the student sign.
The letter should be submitted on UA BME letterhead)

Todayds Dat e

Allen B. Peterson, Ph.DChair

Biomedical Engineering Graduate Program
University of Arizona

PO Box 210020

Tucson AZ 85721

Dear Dr.Peterson

This is to confirm that | will officially serve ak e r e mi a h adi/igdr and meatgr dwsirtys Doctoral
studies in Biomedical Engineering at the University of Arizona. | look forward to a preewactd engaging
collaboration withJeremiah Mr. Bullfrog and | have worked together on an initial project involving
mechanical tissue printingnd are now developirsgmachine that will fabricate entire artificial organs
utilizing cornstarch and flies afie raw materiall will endeavor to ensure thderemiahhas financial support
duringhistenure as a graduate student, andlibabmpletes the requirements for the Doctoral degree in a
timely fashion.

Thank for you for the opportunity to participatethe Biomedical Engineering here at the University of
Arizona, and work with such an outstanding student.

Sincerely,

Al bert #ABig Al 0 Ei nst ei n JerdnfahBbllfrog, B.S.

Professor Graduate Student
Math/Physics/Biomedical Enginerg Biomedical Engineering
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Appendix VIII

Biomedical Engineering Graduate Program
Travel Assistance Request

Name Date
Name of Conference Dates of Conference
Location of Conference Estimated Cost of Request

To receive travel assistance, you must be the primary author on an abstract that has been accepted for presentation at
the conference, and you must be a PhD or an MS student in good standing within the BME Graduate program.

Your signature below indicates that you are in compliance with theset er ms . Your mentorés signa
are also in agreement with these terms.

Student Signature (electronic preferred) Mentor Signature (electronic preferred)

When completed, submit this form, a copy of your abstract, notification that your abstract has been accepted for
presentation, and an itemized list of projected travel costs to Andrea Anduaga, aanduaga@email.arizona.edu. The BME
Graduate Studies Committee will review the request and notify you of a decision.

CONFERENCE REPORT

If you receive travel assistance, you must submit a brief report about your experiences at the conference to Andrea
Anduaga, aanduaga@email.arizona.edu, within one month of the end date of the conference. The report should
include:

The title, dates, and location of the conference
The title and all authors of your presentation
Your Abstract

A photo from the conference

ooy

With your permission, items A-D may be included in the BME newsletter and other marketing materials for the BME
Graduate Program.
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Appendix IX

Biomedical Engineering Absence Request Form

Must be submitted to tHBME Graduate Advisdior all absences longer than 2 business days
Must be submitted at least one week prior to departure

Date:

Name

() Vacation

() Conference (list name of conference and dates)

() Sick (may be completed upon return, if unplanned)
() Personal illness

() Family iliness

() Funeral

() Jury duty

() Other

First day away from work
Date of return to work

During my absence, | can be reached as follows:

Employee signature

Mentor/Supervisor signature
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Appendix X

Guidelines for Mentors

Biomedical Engineering Gradua@ogram
Version Draft Il July 12, 2006

Introduction: The purpose of these guidelinedo inform mentors of important aspects of the Biomedical
Engineering Graduaterogram This handbook is not an aficlusive document; official BME policy can be
found in the BME Graduate Handbook, available on the B¥Esite (www.bme.arizona.equ

BME mentors adse, challenge, and guide their students. They assure that the student is making
appropriate progress to degree and identify sources of support for the student. The following
describes the specifamd sometimes unique role of a BME mentor.

Mentor eligibility: Any tenurérack (or approved as equivalent) faculty who is a member of the BME
may mentor a BME student. To apply for membership in the Béfartment contact the BME
graduate coordinatoat 626:9134. Non tenureligible faculty may serve as a dimyday mentor for
students, but the faculty and student must identify an eligible faculty to serve in the official capacity
of mentor. The official mentor is expected also to abide by these BM®mgeiidelines.

Rotations:BME students perform laboratory rotations during their first two semesters, and select a mentor b
the end of the second semester. The primary purpose of rotations is to facilitate the process of students finc
a mentor, angotential mentors identifying students. In some cases, students who already have a mentor me
wish to perform rotations in order to obtain training not available in their own laboratory. The purpose of the
rotation should be made clear by the student.tatian should last for approximately4@® hours. Longer

time periods can be agreed upon by the student and faculty, for additional rotation units. The student shoulc
write up a short description of the rotation activities and objectives, to be agreeblyuperfaculty. A one

page report is required from the student at the end of the rotation, to be signed by the mentor, and submitte
theBME Graduate Advisor

The rotation is an opportunity for the potential mentor and the student to deterrheeafé compatible

from a research qualifications/interest and a personality standpoint. BME students are expected to ask, and
potential mentors are urged to honestly answer, questions about future research projects, student/project
funding availability, ad laboratory expectations.

Selection of mentotJpon agreement to serve as a mentor, a letter needs to be sent to ti@gh&NpErson
(sample letters are available in the appendix of the BME Student Handbook), The letter should state that the
mentorha agreed to serve as the student’s advisor,
support during his/her tenure as a graduate student, and will assure that the student completes the requiren
for the degree in a timely fashion. Theadetmust be signed by both the student and mentor.
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Student timelineThe mentor should assure that the student adheres to the timeline set out in the BME
Graduate Handbook. A copy of this timeline is attached. A summary of important deadlines (for Ph.D.
students) is as follows:

1 Submission of Annual Report: every year near the end of Spring

1 Submission of Plan of Study: end of third semester

1 Formation of Comprehensive Examination Committee: end of third semester Completion of
Comprehensive Examination:enof fourth semester Formation of Dissertation Committee: end
of fifth semester

1 Dissertation committee meetings: end of sixth semester, subsequently at least annually Final
Defense: expected to be by the end of the fifth year

Failure of the student to pgeess will make the student ineligible for BME travel funds, promotions, or raises.
Assistance by the mentor in assuring that students follow this timeline is critical for student success.
Additional information on each of these milestones is providedibelo

Annual report:The student submits a report each year describing progress in coursework, research, BME
activities, publications, and related activities. In later years, a description of the research plan is attached. T
student should prepare the aahteport, and the mentor and student jointly review it. The annual report is
reviewed by the BMEsraduate Studies Committeeeevaluate student progress and compliance with the
milestones. However, it is also intended to be an opportunity for the sausedt ment or t o r ef
achievements and develop plans for the subsequent year.

Plan of studyThe plan of study should be submitted to the BGiaduatgrogram office by the end of the

third semester. The plan of study identifies the bodyoafsework to be taken, to fulfill the requirements of

the BMEProgram and should be jointly agreed upon by the student and mentor. A worksheet is available in
the appendix of the BME Student Handbook to assist in assuring all BME requirements areadubtioin to

the course listing, students must submit apagraph summary of the proposed dissertation research area
and a listing of the proposed Comprehensive Examination Committee members.

The mentor, BMEGraduate Studiesdnmittee, must all appve the plan of study, prior to submission to the
Graduate College. A plan is unlikely to be approved if it contains less than two courses, each, that provide
significant depth of knowledge in an area of life sciences and engineering (in additiondretbewses).
However, the main criteria for acceptance are ac
expected that the plan of study may change durir
same process as theginal. The student may not meet with the comprehensive exam committee prior to
approval of the plan of study.

Comprehensive Examinatianghe details of the Comprehensive Examination process are provided in the
BME handbook. The student is encourageake tooth the written and oral portions of the examination as
early as practical, but not later than the fifth semester. Students should meet with their committee members
individually, and as a group, to discuss the possible scope of questions with tldmadsance of the
examination.

Dissertation committeefhe student must meet with the dissertation committee by the end of the sixth
semester, and subsequently no less than once per year. The purpose of the committeesteeliiige an
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acceptale scope of work for the dissertation, obtain feedback on research results, and gather suggestions ft
future research efforts.

DefenseThe BME Ph.D. is designed to be a 5 year program. Significant extension beyond this time should |
discussed with @ dissertation committee and a plan for completion developed.

Student difficultiesThe mentor is requested to notify the BI@Eaduatgprogram office if he/she notices that
the student is experiencing difficulties that are impacting research or acadegresg. Th8ME Graduate
Advisor, BME Graduate Studies Committ€hair, are available to assist in resolving studetor
student/mentor conflicts.

Questions? Please contaBME Graduate AdvisqrAndrea Anduagaaanduaga@email.arizona.e626:9134 BMEGraduate
Studies Committe€hair,JeongYeol Yoon jyyoon@email.arizona.edd20-621-3587
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Appendix XI

List of Past BME Comprehensive Examination Committee Members
(This list is not comprehensive; students are not limited to faculty listed herein.)

Brett Colson
Erika Eggers
Andy Fuglevand
Katalin Gothard
John Korhilas
Ron Lynch

Jane Mohler

Tim Secomb
John Szivek
Marvin Slepian
India Indik
Harrison Barrett
Fiona Bailey
Henk Granzier
Zain Khalpey
Terry Matsunaga
Julio Cardenas Rodriguez
Jil Tardiff

Donna Zhang

Life Sciences Engineering
Scott Boitano Jennifer Barton
Heddwen Brooks Ali Bilgin

Nan-kuei Chen
Wolfgang Fink

Art Gmitro
Dongkyun Kang
Chuck Higgins
Minkyu Kim

Kaveh Laksari
Jeffrey Rodriguez
Marek Romanowski
Manoj Saranathan
Jim Schweigerling
Tim Secomb

TsuTe Judith Su
Vignesh Subbian
Fernando Teran Arce
Nima Toosizadeh
Ted Trouard

Urs Utzinger
Rebecca Vanderpool
Jen Watson Koevary
JeongYeol Yoon
Xiaoyi Wu

Yitshak Zohar
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Appendix XII

Checklist for MS Students

Coursework:

0O BME 510 (Cell Biology)

0O BME 511 (Physiology)

0O BME 517 (Bioinstrumentation)

0O Two of the Following:

1 BME 516 (Bioimaging)

1 BME 566 (Bianechanics)

1 BME 577 Biomedical Informatics

1 BME 561 or BME 586 (Biomaterials)
SLHS 649 Survival Skills & Ethics
Rotation 1 (gyned rotation report submittgd)
3 BME related courses
6unis of BME Thesis or 3 wunits adfltoraldrseMarlst er ' s
0O 38+ units completed

(I I N R

Program Requirements:
0O Choose a BME Faculty Member (finish before second semester in residence)

O Mentor submitted letter indicating acceptance of student
0O Attend MidYear meeting with Program Chair duringstilYear
O

Submitted Plan of Study (approved by Program Committee before March of 1st year)
1 Submitted Course Requirement Worksheet (Appendix IV) to Program Coordinator
1 Submitted Graduate College Plan ¢fidd/ Form to Grad College Degree Cert. Office
1 Submited Proposed Thesis Committee Members to Program Coordinator

1 Submitted Research Paragraph to Program Coordinator

O Assembled Thesis Committee (meet with committee at least once a year)

0O Submitted Completed Thesis to Members of Committee (submit at least 4 efeke deadline)

0O Successfully defended Thesis of presented Mas
O Finish final editing of Thesis or Master’' s REe
O

Submitelectronicc opy of Thesi s or Master’s Report to

*Check the BME timelinand other relevant sections for details related to each item above.
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Appendix XIII
ChecKklist for PhD Students

Coursework:

Oooon

OO

oooo

BME 510 (Cell Biology
BME 511 (Physiology)
BME 517 (Bioinstrumentation)
2 of 3 of the Following:
1 BME 516 (Bioimaging)
1 BME 566 (Biomechnics)
1 BME 577 Biomedical Informatick
1 BME 561 or BME 586 (Biomaterials)
SLHS 649 Survival Skills & Ethics
Rotations Completed
1 Rotation 1 (signed rotation report submittedt@duate Advisgr
1 Rotation 2 (signed rotation report submitted@St@duate Advisr)
5 BME Related Courses
9+ units completed for Minor
18 units of BME 920 (Dissertation)
68+ units completed

Program Requirements:

oooo

Chose a BME Faculty Member (finish before third semester)
Mentor Submitted letter indicating Acceptance of Student
AttendedMid-Year meeting with Program Chair during First Year
Submitted Plan of Study Packet (approved by Program Committee before Maftyrof 1
1 Submitted Course Requirement worksheet (Appendix 1V) to Program Coordinator
1 Submitted Graduate College Plan of Stool Graduate College Degree Cert. Office
1 Submitted Proposed Dissertation Committee Members to Program Coordinator
1 Submitted Research Paragraph to Program Coordinator
Comprehensive Examination Completed (Finish before fifth semester)
1 Assembled ExaminatioBommittee
1 Met with Examination Committee
1 Submitted Comprehensive Exam Committee Appointment Form
1 Passed Written Examination
1 Passed Oral Examination
Finished Dissertation Research
Assembled Dissertation Committee (meet with committee at least once a year)
Presented Research in FHéhgth Seminar
Submitted Verification of Prospectus/Proposal Approval Form
Submitted Doctoral Dissertation Committee Appointment Form
Submitted Announcement of Final Defense Form
Successfully defended Dissertation Research
Finisha Final editing of Dissertation and submitted to Committee Chair
Submitted electronic copy to Program Office and to Graduate College

= =4 -8 -8 _9_9_°2_2

*Check the BME timeline and other relevant sections for details related to each item above
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Appendix XIV

BME Dissertation Prospectus/Proposal Approval Form

Prior to Advancing to Candidacy, this internal form must be filled out, signed and returned to BB
Program Office.

Student Name: Date submitted:

Proposal Title:

Date Approved by Dissertation Committee:

Required Signatures (Please print name after signature)

Dissertation Director:

Faculty (Major)

Faculty (Major)

Faculty (Minor)

Faculty (Minor)

Additional Committee Member/Outside Reviewer if applicable
(Provide title and location if outside UA)
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